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Abstract

This study aims to contribute to the development of models of teaching science at Key
Stage 2 (pupils aged 7-11 years) by considering the role of ‘interactive whole class
teaching’, a teaching strategy advocated by the UK government’s primary literacy and
numeracy strategies in the late 1990s. An exploration of the meaning of ‘interactive
whole class teaching’ brings a sociocultural perspective on the role of talk to the

predominantly social constructivist models of teaching science in primary schools.

Two case studies of primary teachers’ practice have been constructed, each consisting
of a sequence of lessons that make up an entire science topic, providing a rich, situated
account of the role of interactive whole class teaching in science lessons over an
extended time. A key method of enquiry has been the analysis of video data and
respondent validation through video stimulated reflective dialogues. The meanings of
dialogic and authoritative episodes of whole class teaching are considered in terms of
the development of conceptual and procedural scientific knowledge on the social plane
of the class over episodes, lessons and sequences of lessons. The findings indicate that
whole class teaching has a role in the ongoing elicitation and discussion of children’s
ideas about concepts and procedures, creating and maintaining an intermental
development zone for the class. It also has a role in modelling scientific procedures, and
in exploring the relationship between phenomena, experiment and explanations to

construct a version of science.

Recommendations are made as to how the existing models of teaching science could
make the relationships between the nature of whole class interactions, type of teaching
activities and pedagogical aims more explicit. The case studies raise questions about
determining an appropriate balance between dialogic and authoritative talk in primary
science to develop a discourse that values both existing scientific knowledge and
children’s appropriation and transformation of this knowledge through negotiation

within the social plane of the primary classroom.
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The notation and conventions used in the transcripts

o Where utterances or parts of utterances could not be transcribed reliably they are
shown as: (inaudible).

¢ Interruptions and simultaneous speech are explained as such by the use of
brackets, for example; (interrupting).

¢ Comments in italics in brackets provide selected additional contextual
information such as accompanying gestures, actions or tone of voice e.g. (raises
arm).

o In Chapter 2, contemporary comment is in square brackets [ |.

¢ Underlining (This one) indicates an emphasis on the word.

e Question marks (?) indicate a questioning intonation.

e (Commas (,) mark short pauses in speech.

e Three dots (...) indicate a longer pause.

¢ A hanging question is shown by two dots and a question mark: ( ..?).

e Morphemes (ahs and hmms, etc.) and misspoken words have been indicated
through the spelling.

e Where the child speaking could not be identified, the abbreviation C is used,
otherwise a pseudonym has been given to each child in the cases, retaining

gender and ethnicity.

e The teacher’s utterances are denoted by ‘T’ and my own by ‘KM’.

1
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Chapter 1: An Introduction to the Study

1.1 Introduction

This study emerged from my concerns, firstly as a primary school teacher and then as a
lecturer in primary science, about how teachers should talk with children during whole
class discussions while teaching science. As I attempted to implement the advice on
how to teach science that I had received through my own training and further reading, I
found that I was making more use of whole class teaching than appeared to be
advocated in the literature and decided to explore this issue in more depth. As a lecturer
and author of texts on how to teach science, I was concerned that I was presenting
models of teaching that were not considering the role of interactions between teacher
and children during whole class teaching, nor the particular contribution that whole
class teaching could make within a repertoire of possible forms of classroom

organisation.

Providing further stimulus for the study, Galton et al. (1999) reported an increase in the
amount of whole class teaching in primary schools compared with their study ten years
previously and noted a particularly high proportion of whole class teaching in science
lessons with 50% of interactions taking place in a whole class setting compared with
around 34% in English and Maths (p. 71). They described how in science lessons there
was limited opportunity for children to explore their own ideas or to raise questions and
twice as many teacher statements dealt with facts rather than ideas and suggested that
this emphasis on whole class teaching was not in line with constructivist theories of
learning in science as put forward by Driver (1983) and Harlen (1992). The amount of
time spent in whole class teaching makes it worthy of enquiry in relation to the models

of teaching advocated in primary science literature.

This thesis has developed over a period of time during which the dominant social
constructivist theories of teaching science have been challenged by sociocultural
approaches (Leach and Scott, 2003). While undertaking the research for and writing
this thesis, I have been on a journey both to understand these challenges and to change
my own views. During the course of my research, there have been many government
interventions and policy changes affecting primary schools. Acknowledging this

continually changing context has been a challenge in developing and writing this thesis,
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but this has also served to validate my central theme of focussing on what happens in
interactions between children and their teachers, which are at the very heart of education

in schools (Tharp and Gallimore, 1988).

Through the development of case studies, I aimed to understand how teachers were
using the existing models of teaching science in the literature to inform their teaching
and to make sense of interactions during whole class teaching across a sequence of
lessons. This emphasis on interpretation places this thesis within an interpretivist
paradigm, in which the meanings constructed by the participants are taken as the reality
to be explored. Exploring the impact on the dominant constructivist models of teaching
in primary science of emerging sociocultural approaches meant considering learning as
occurring not only in individuals, but also in situated communities (Lave and Wenger,
1991), defined for the purpose of this study as classes during science lessons. The
Piagetian approach, with its focus on the minds of individuals, has dominated the study
of children’s thinking (Mercer, 1992) but has been challenged by sociocultural
approaches that focus on ‘situated action’ — action situated in a cultural setting, and in
the ‘mutually interacting intentional states of the participants’ (Bruner, 1990, p. 19). In
this study, interactive whole class teaching is understood in Vygotskian terms as a
location of a social plane and analysed in terms of the creation of shared understandings

in an intermental space (Mercer, 2000; Vygotsky, 1962).

1.2 Interactive Whole Class Teaching

The ‘Three Wise Men’ report (Alexander et al., 1992) initiated the discussion which led
to an increased emphasis in primary education on whole class teaching strategies,
suggesting that there was an overemphasis on group work and individual programmes
with teachers spending more time managing activities than ‘direct teaching’.
International comparisons of children’s attainment found high achievement in
mathematics in Pacific Rim countries (Reynolds and Farrell, 1996; Reynolds and Muijs,
1999) and identified the greater emphasis on whole class teaching as a significant factor.
The teaching was described as lively and interactive and conducted at a brisk pace with
expectations that all children would participate. Stevenson and Lee (1995) described
whole class teaching in cities in Japan and China as characterised by three part lessons,
in which the children’s opinions were sought and valued by the teachers because they
wanted the children to consider a range of points of view. The authors described a high

level of participation and attention in these lessons.
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These international comparisons, in a political climate which focussed on ‘standards’ in
education, influenced the development of the National Literacy Strategy (NLS) (DfEE,
1998) and National Numeracy Strategy (NNS) ( 1999b). Both placed a strong emphasis
on ‘interactive whole class teaching’ at the start and end of each lesson, with group or
individual tasks in the middle, establishing the ideal of a ‘three part lesson’. There was
no similar prescription for the teaching of science or expectation of this three part lesson
(Ofsted, 2002), but as primary teachers are generalists these recommended patterns may
have also been applied to science lessons. However, studies since the introduction of
the NNS and NLS suggest that there is little evidence of a change in how teachers are
approaching whole class teaching in terms of the patterns of interactions with the
children across the curriculum (Hardman et al., 2003; Smith et al., 2004; Moyles at al.,
2003), with low level question and answer routines, as described by Galton et al. (1999)

still dominating.

1.3 What is Distinctive about Key Stage 2?

Primary education in the UK has distinct origins from secondary education and a culture
influenced by its historical roots in elementary education aims for mass literacy and
numeracy and the influential Plowden report (CACE, 1967) with its recommendations
for a “child centred’ approach to teaching based on Piagetian principles, whereas
secondary education followed a focus on timetables and the internal logic of the
different subjects (Alexander, 2000). The renaming of the categories of ‘infant’ and
‘junior’ as Key Stage 1 and Key Stage 2 maintained the echoes of the stages of
cognitive development in the work of Piaget (Piaget and Inhelder, 1969). Piaget
proposed a pre-operational stage from 2-7 years, in which children are seen as being
‘egocentric’ in their thinking, only coming to consider the perspective of others towards
the end of this stage and exploring the world primarily through objects; and the concrete
operations stage from 7-12 in which objects are utilized in mental operations, but those
operations still remain largely object dependent. Piaget’s research was challenged
(Donaldson, 1978) for not taking into account the social contexts and meanings children
brought to the tasks he used and others have argued that children are capable of more
complex mental tasks much younger than Piaget found (Smith et al. 1986). However,
the notion of a qualitative difference in the kind of education that is appropriate for
children younger and older than the age of seven remain embedded in the discourse of
primary education, as evident recently in a review of the primary curriculum (Rose,

2009).
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The National Curriculum (DfEE, 1999a) defines programmes of study for each Key
Stage, rather than for individual year groups, so Key Stage 2 is defined not only as a
broad age group, but also in terms of the curriculum content deemed appropriate for that
age group. At the time of writing, science is still specified as a distinct ‘core’ subject
within the curriculum at Key Stage 2, which currently requires children to go beyond
experiences of phenomena towards explanations held by the scientific community, but
with limited use of abstract models. For example, children are to know about ‘the role
of the leaf in producing new material for growth’ (ibid, p. 85) but not a molecular view
of photosynthesis. They should also know about factors that affect dissolving, but not
explain this in terms of a particle model. These examples are consistent with a view of

children at Key Stage 2 as being in a ‘concrete operational’ stage of development

(Piaget, 1954).

1.4 Assumptions about the Nature of Science

In writing this thesis I frequently needed to refer to the ‘scientific knowledge’ that the
teacher held to be the canonical knowledge that the children should come to know. I
have used the term ‘scientific knowledge’ in the understanding that it refers to a
selection from and simplification of the current understanding of communities of
scientists working in particular domains. I take the ontological view of science that
there is an external physical reality and the epistemological view that science develops
by humans experiencing and interpreting that reality in ways that are limited by
perceptions of phenomena mediated by the available technological and semiotic tools.
Scientific knowledge is not a ‘discovery’ of pre-existing truths, but a culturally and
historically situated construction of explanations for selected phenomena. Those
explanations remain tentative, but have been validated by empirical testing and

discussion of alternatives.

1.5 Outline of Chapters

In this chapter, I have introduced the focus for this thesis: ‘interactive whole class
teaching’ in science lessons at Key Stage 2 with the aim of identifying its role in
existing models of teaching science, understanding its use in practice and thus
developing the models available to guide teachers. I have highlighted the contexts for
the study, including my personal experiences and explained how teaching science at

Key Stage 2 is defined and located within education in England.
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In Chapter 2, I develop this contextualisation by explaining how this focus emerged
from my own experience as a teacher attempting to implement models of teaching
science in my own classroom and present an exploratory case study. Through this

study, I identify areas and themes for the research and introduce my research questions.

In Chapter three, I examine the relevant literature that contextualises the study and
informs the theoretical framework that | have adopted. This includes a discussion of the
term ‘interactive whole class teaching and its significance. In this chapter, I consider
the relationship between constructivist and sociocultural perspectives on science

education and position this thesis in relation to them.

Drawing on this discussion of theoretical perspectives in Chapter 4, I develop an
analysis of models of teaching science at Key Stage 2 evident in the literature and

identify how ‘interactive whole class teaching’ sits in relation to them.

In the fifth chapter, I explain the methodology and the epistemological and ethical
premises that underpin it. I draw briefly on a pilot case study and explain how this
contributed to the development of my research methods. I explain how the analytical
framework adopted both emerged from the literature and was developed during the

course of the field work and the data interpretation.

The sixth chapter will report on Case Study 1 and the seventh chapter examines Case
Study 2. Each case comprises an analysis of the teachers’ espoused views on science
and teaching science and an account of the whole class teaching that took place in a

sequence of lessons.

In Chapter 8, I reflect on the methodology and discuss the issues arising from the cases
developed. By undertaking a cross case comparison of findings, I deepen my
interpretation of their significance for developing models of teaching science at Key

Stage 2.

In Chapter 9 I draw conclusions and situate the study in relation to recent policy

developments before making recommendations for further research.
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Chapter 2: An Exploratory Case Study - Contextualising
the Problem and Raising Questions

2.1 Situating the Thesis within My Own Experience

The purpose of this chapter is to explain the origins of the study and how my research
questions emerged through my experience as a teacher trying to implement models of
science teaching with my own class of 9-10 year old children, and in the process offer a
validation of the focus of the study as a concern for teachers. Through this process of
making my own experiences, interests and preconceptions available for the reader, 1 will

also develop reflexivity (Seale, 1999; Stake, 1995).

Writing this chapter presented me with the dilemma of returning to my previous
experiences with new insights and, in order to maintain the narrative of this thesis, I
have preserved my earlier analysis of the transcripts here, and accepted the frustration of
wanting to comment on them in the light of understanding gained through the process of
this research. My writing at that time is shown in italics. Some transcripts from this
exploratory research have been published elsewhere (Howe et al. 2009; McMahon,
2006; McMahon and Davies, 2001) with other earlier interpretations and for other

audiences.

When I first embarked on this area of enquiry in 1999, I was teaching a class of Year 5
(9-10 year old) children. Ihad been aware of a shift in my own science teaching to the
use of more whole class discussions, partly as a response to Alexander et al. (1992). 1
had also been using the ‘circle time’ approach (Mosley, 1993) for personal, social and
health education (PSHE) and found that I could usefully extend this to science sessions.
The ethos of circle time is that everyone listens respectfully to everyone else’s

contributions and is encouraged to respond to them.

At the same time, I was trying to teach by using models of science teaching based on
constructivist theories (Harlen, 2000; Ollerenshaw and Ritchie, 1993). My
interpretation of these was that it was important to begin a topic with an elicitation
activity to find out about the children’s existing ideas, and then to devise activities as
interventions to develop these. I saw the activities as being ‘investigations’ in which

children undertake scientific enquiries designed to test out their existing ideas leading to
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conceptual change. As I attempted to incorporate whole class teaching into these
models, I found myself questioning Galton et al.’s proposition that the use of whole
class teaching was not in line with constructivist theories of learning in science (Galton

et al. 1999).

In order to analyse the interactions going on in my classroom, I audio-taped whole class
science discussions and transcribed the tapes. This allowed me to analyse the dialogue
between myself and the class to find out how I was using questioning and other
strategies. | attempted to capture the flavour of the lesson by annotating the dialogue
with my interpretations of what was taking place and any reasons for my actions. I
compared whole class discussions in four lessons at different points while teaching a

topic on plants, but only two extracts are considered here.

2.2 Petals and Pollination

[ initiated a discussion about flowers by presenting a photograph of a tulip and referring
back to the real daffodils we had examined two days previously. After two children had
described their experiences of pollen, Cameron, who had been sitting quietly, suddenly

put his hand up. His question showed that he had been thinking about the flower.

Cameron: The petals, are they to block the sun from getting around there?

KM: What a good question. Cameron’s wondering what the petals are
for, what they do and if it’s anything to do with the sun. Has
anyone else got any suggestions? Sarah, what do you think?

Alisha: I think the petals are to attract bees.

KM: You think the petals are to attract bees. [I grabbed the idea and
affirmed it] Ah ha, [ | Anyone else want to add anything? Polly.

Polly: Y ou can make perfume out of petals.

KM: Perfume out of petals, how can you make perfume out of petals?

Polly: You put them in water.

(Several children, all girls, start talking about methods of making perfume from

petals.)
KM: Oh, right, so how come you can get perfume from petals? What do
you think? Anna? [I was hoping to make the connection between the

scent and attracting the insects]
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Anna: 1 think the petals are for a runway, ‘cos when the bee lands and it

wants, 1t wants some nectar or whatever it is, pollen,

C: (interrupting) it zooms down and goes bbbbzzzz runway!!!

C: (makes aeroplane noises.)

KM: So a petal is a landing and taking off place. Could be.

Luke: If 1t didn’t have the petals the water that went up the stem would go

out the top. [A quiet boy, it was unusual for him to call out.]

Rosie: It holds it in. [Rosie has picked up on Luke’s idea and explained it
further.]
KM: Hang on, it’s to..? [An unexpected idea, I needed to give myself

some thinking time and also check I had understood Luke properly.]
Luke: The water that goes in the roots and up the stem would go out the
top if it never had no petals.
[]
KM: Carla
Carla: You know Polly said you can make perfume out of petals, I reckon
that some petals smell different from others and that’s why you get

different smells of perfume.

There was evidence of the children listening to each other’s ideas, but no sense of
building to a clear conclusion; it was a more a general collecting of possibilities.
Various ideas were suggested: petals block the sun, petals attract insects, petals are for

insects to stand on, and petals keep the water in.

Any class of children has a shared set of past experiences that are not also shared by the
teacher: from previous classes, the playground and the locality (Pollard, 1985). This
means that, in terms of relating new knowledge and understanding to previous
experience, other children provide useful links and ‘hooks’ that the teacher cannot. By
allowing children to express out loud the ideas that occur to them, other children were
drawn into the discussion. An example of this from the above transcript is when a
group of girls became animated as Polly describes how she made ‘perfume’ from petals.

This experience had a particular resonance for them.

I then used a story-like approach, along with hand gestures on the photograph of a tulip

and drew a diagram of a flower to explain the process of insect pollination. The switch
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into a more transmissive mode was signalled by how I introduced it and the children’s

acknowledgement of this was evident in the responses shown below:

KM: Right I’m just going to give you a piece of information that I want
you to hang onto.
C: Do we have to write it down miss?

Hannah: No you have to put it in your brain and remember it.

Throughout my explanation, children were putting up their hands, bidding to speak,
with some calling out, to the extent that it was quite difficult to sustain the narrative and
1 broke it several times to engage with their comments. Having just moved from a
phase of interaction in which children’s ideas were welcomed, it was difficult for them
to shift out of this and for me to maintain control. Edwards and Mercer (1987) explain
how teachers’ authority is bound up with their status as holders of knowledge and here I
felt that in allowing a more open-ended discussion I had lost control of the direction and

struggled to get it back.

At the end of the explanation, some children asked questions that demonstrated their
engagement. These are presented in chronological order, but did not follow each other

directly.

Anna: So what happens if there’s two plants in the middle of a field and
they’ve got just stamens and what happens if a bee went to a stamen and
got just pollen and went to the next one and wiped it off what would

happen?

Simon: How do you know if it’s [the plant] male or female?

Anne: How come on a plant male and female can be together all the time and if

you’re a person we have to go and you’re not together in your life?

Polly: Why is the stigma like thicker? Is that ‘cos the eggs are inside it?

As the teacher I had separated the discussion into two phases — firstly encouraging

speculation and eliciting the children’s ideas and then I followed this with what was
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intended to be a non-interactive, didactic explanation. At the time, this felt
unsatisfactory: a resort to the transmissive view of teaching that constructivist
approaches opposed. I wanted to find better ways of talking through the children’s
initial 1deas that would connect them to a more scientific view using a logical sequence

of questions and responses in a discussion.

The children seemed to understand the explanation, however, and accepted that they had
been asked to speculate about the purpose of flowers while knowing that I knew the
right answer all along. This game playing is as described by Edwards and Mercer
(1987) — the children have learned to accept forms of interaction in the classroom that
would not be part of relationships outside of schools. This process, if in some ways
dishonest, did have the effect of constructing a version of science in which imagination
and collaborative speculation were valued to some extent. This contrasts with the case
described by Kreuger et al. (2002) in a secondary classroom, in which a pupil became
very frustrated with the teacher not providing ‘the right answer’. That some children
were asking questions of me as the ‘expert’ appears to be a way in which they regained
power within this exchange and so, in this case, the culture of the class seemed to
support these children in working to make their own sense of my explanation rather

than accepting it as facts to be learned by rote.

2.3 Investigating Seed Germination

The quote below illustrates how I had interpreted a constructivist model of teaching

science and the tensions I experienced in attempting to teach according to the model:

I want to help children to carry out their own investigations, but also choose
investigations that I know will develop their skills and ideas. There is also a limited
amount of time available. Together these factors create a tension between how much
decision-making I allow the children to take over investigations and what control I

retain. (Contemporary notes)

A major issue was the difficulty of responding to the ideas of individual children when
teaching a whole class (39 children) with a limited amount of time available for science
(2-3 hours per week). Another issue was what the learning objectives of the lesson

might be and which would be dominant — would the focus be on the development of
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conceptual understanding, on particular scientific skills, or a more holistic experience of

undertaking a scientific enquiry?

My response to this dilemma was to take a whole class teaching approach to focus on an
aspect of procedural knowledge — data interpretation - and on an aspect of conceptual
development: factors affecting seed germination. In doing so, I made a judgement
about the needs of the class as a whole rather than considering the children as
individuals. In whole class discussions we planned and set up an experiment to
investigate the factors affecting germination. Since the children had repeatedly
suggested “light™ as a requirement for germination, this led me to direct the
investigation towards challenging this ‘misconception’. Cress seeds were put on filter
paper in Petri dishes and covered with transparent, translucent and opaque materials.

My contemporary notes summarise the pedagogical choices and decisions made:

I could have picked up on the various ideas that had been suggested and
different groups could have chosen their own variables to control and test. This
would have given the children more ownership of the test and allowed them to
SJollow up their own ideas more. The discussions about their results could have
been held in groups or with individuals. However, by modelling the process of a
specific experiment with the whole class I had the time to focus on the aspect of
data interpretation in some depth.

(Contemporary notes)

The results showed insignificant differences between the number of seeds that
germinated in each dish and, having established this through discussion, I led the
children to compare this outcome with their prediction that those with more light would

germinate better.

One girl suggested that it might not have been a fair test and other children then
proposed various possible problems with the test design; for example, that one container
may have been closer to the window. I prompted the children to offer an alternative
explanation:
KM: Mmm, it might not have been quite as accurate as we might have
hoped, so that could be one explanation. Suppose it was accurate.
Suppose it was a fair test. What would our results tell us? Sophie?

Sophie: That plants don’t really need light that much so...
6
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KM:  That’s what our experiment’s telling us isn’t it? That they don’t need
light that much to get started on growing, to germinate. [Here, I have
decided on an interpretation of the experiment that I consider to be the
correct one. It might have been better if I had continued to treat it as
tentative. ]

Mike: They need water really

KM:  Just water

Adrian: And food really

KM:  What do plants use the light for? [This was a critical question in
getting the children to apply their developing understanding of
photosynthesis to explain what they had observed.]

Pete:  (Gasps)

KM:  Pete

Pete:  To make food

KM:  To make food. Is there any reason, why seeds when they begin
germinating might not need to make food? (long pause). What do you
think Carla?

Carla: Well, I think there’s some food in there, like

KM:  In where?

Carla: Like the seed like saves, like got a bit of food, already made like water
and everything

KM:  Sort of trapped inside the case

Carla: Yes

After a few more comments, Tracey, a child with a statement of special

educational needs for learning difficulties, makes a vital connection between real

life and our experimental setup:

KM: Tracey, what do you want to say?

Tracey: When you plant them [seeds] in the soil, they can’t get any light

KM:  And you’re saying when, if they’re planted in soil, they couldn’t get
any light could they? ...Oh that’s a thought, so, maybe, they don’t need
light to start growing, because, if you bury a seed underground, which
you often do when you plant it, it doesn’t get light. Good point. Polly,

you’ve been waiting patiently.
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Polly: Inthe, haven’t got leaves right ...you can’t get light, so you can’t get
food

KM:  Aahh, so it’s because the leaves aren’t really there yet doing their job,
the seed has to have the food ready instead. That’s a really good
thought, I like that.

Susan: There’s no need to make food yet, because the food’s in the seed.

At the time, I felt confident that the whole class context had been successful in
challenging the idea that seemed to be widely held in the class — that light was needed
for seeds to germinate. An assumption of a collective understanding was made judging
by the comments of a few children; these children’s ideas have been taken as
representative. Of course, there are other indicators such as body language and facial
expression that provide information about whether or not children are ‘with you’, and
these were not available for retrospective analysis in audio-tapes.

There was evidence of the children building on each other’s ideas and this seems to
have contributed to the sense of it being a collective enterprise. There were several key

questions that shaped the direction of the discussion considerably, as noted at the time:

I am sometimes concerned that too much challenge will close the discussion
down, but when I have used challenging questions they seem to have been
effective. Perhaps my use of challenging questions could be increased without
damaging the trust between myself and the children.

(Contemporary notes)

My comments here about being concerned about the use of ‘challenging questions’ is
very much in line with the findings of Alexander (2000) who described teachers in
England as being so concerned for the self-esteem of their pupils that they protected
them from ‘failure’ and the discomfort of having their ideas confronted as inadequate in
some way. Alexander suggests that, against their intentions, this teacher behaviour
actually reinforces a classroom culture in which ideas are not freely expressed and

openly debated without fear of ridicule.

The way that links were made between the experimental conditions and everyday
contexts - cress growing on filter paper and seeds in soil - and with a previous lesson
about leaves ‘making food using sunlight’ had not been planned for and anticipated;

they were generated through the whole class discussion.
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2.4 Themes that Emerged from the Exploratory Study

Galton et al. (1999) found that teachers engaged in fewer sustained discussions with
classes of 10-11 year old children in science than in English and maths. The
exploratory studies suggested that whole class discussions could provide an opportunity
for the teacher to model the thinking processes of science, for example, considering
what function petals might fulfil, making connections between ideas - as in the case of
the germination of seeds in the dark - and supporting sustained dialogues - as in the case

of photosynthesis.

There seemed to be some shared ownership of ideas between myself and the class.
Evidence for this comes from the way the children referred to each other’s comments
and ideas, either directly or by building on them in their own utterances. Social
constructivist theories of learning emphasise the importance of interactions between
children in developing a shared understanding (Vygotsky, 1962; Wood, 1988) and the
influence of the culture and social context (Bruner, 1990; Mercer, 1992). My
exploratory study suggested that whole class interactive discussions can play a positive
role in creating shared understanding and a classroom culture in which ideas can be

raised, questioned and developed.

2.5 Research Questions

The exploratory study raised questions about the ways in which whole class interactions
could be analysed more rigorously and how they related to currently advocated models

of teaching in primary science education. Consequently my main research question is:

How can an understanding of ‘interactive whole class teaching’ make a
contribution to the development of models of science teaching at Key Stage

Two?

This question takes the concept of ‘interactive whole class teaching’ as problematic and
seeks to understand it and further define it. By looking at the range of literature
available that makes recommendations for practice, I intended to identify what role

whole class teaching plays in these. This is summarised in the sub-question:

What is the role of ‘interactive whole class teaching’ in models of teaching

science in the literature?
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A literature review and analysis alone would not develop an understanding of how these
models are being applied in real classrooms, with their conflicting demands and
tensions, and how they are developed and modified by teachers as a result of their own

ideas and the contexts in which they are working. This leads to the sub question:

How are teachers using ‘interactive whole class teaching’ in science lessons and

to what extent is this consistent with the models of practice in the literature?

Bell and Qualter (2000) suggest that:

...rather than beginning with a model of ‘good practice’, it is necessary to consider
what teachers do and build up a model of effective practice grounded in actual

classroom practice. (ibid., p. 8)

A problem with this approach is how to define effective practice. If we use the existing
models to define good practice, then the process becomes tautological. I decided to
explore teachers’ views on the use of whole class teaching and to establish how these
relate to their beliefs about teaching science and their practice. I aim to establish links
between the use of different forms of ‘interactive whole class teaching’ and different
pedagogic purposes by identifying how teachers use whole class teaching within science
lessons, where they occurred in the lesson, for what purposes and the nature of
interactions within those episodes. I will then be able to make judgements about the
outcomes and assess their value in terms of my views of the purposes of science

education at Key Stage Two. This then suggests further research sub-questions:

What are teachers’ understandings of how ‘interactive whole class teaching’

contributes to their teaching of science?

What is the nature of interactions within ‘interactive whole class teaching’ in

science?

How does ‘interactive whole class teaching’ contribute to teaching about the
nature of science and scientific processes and scientific knowledge and

understanding?
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To what extent are strategies within ‘interactive whole class teaching’ evident in
classrooms supported by the models of teaching science identified in the

literature?

2.6 Summary of Chapter 2

In Chapter 2, I have presented an exploratory case study and explained how this
research has emerged from my concerns as a Key Stage 2 teacher attempting to
implement models of science teaching in real classrooms. This should also enable the
reader to understand my previous experiences and their possible impact on my later

interpretations.

The issues emerging from the case study suggest that ‘interactive whole class teaching’
might serve to provide models of scientific thinking and that a collective and supportive
class culture, in which children are expected to listen and respond to each other’s ideas,
support this process. This has provided some tentative themes for further exploration in
the literature and through empirical study and led to the formulation of my research

questions.
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Chapter 3: Literature Review

3.1 Introduction to the Literature Review

This chapter has four main themes:
¢ Interactive whole class teaching — a culturally situated concept
e Perspectives on learning and teaching in science

¢ Insights from Discourse Analysis and Sociocultural Studies for Talk in

Science Lessons

¢ Dialogic Teaching

I will begin with an exploration of definitions of ‘interactive whole class teaching’, and
discuss how international comparisons have raised concerns about the quality of
classroom dialogue and provided insights into reasons for the current patterns in the
UK. Mortimer and Scott (2000) suggest that the application of sociocultural theory to
science education research has led to a shift away from a focus on the ways in which
individuals develop ideas to a consideration of the role of the social context of the
classroom. In this section, I will first review Piagetian constructivist and social
constructivist perspectives and then explore sociocultural perspectives on science
education and position this thesis in relation to them. This includes a discussion of the
concepts of the Zone of Proximal Development (Vygotsky, 1978) and scaffolding
(Wood et al., 1976). 1 will then provide an overview of the contributions of discourse
analysis and sociocultural perspectives to research into talk in science teaching and, in
the final section, I will examine the particular contributions that Alexander (2004a),
Mortimer and Scott (2003) and other related research have made to defining how

classroom talk can be ‘dialogic’ or ‘authoritative’.

3.2 Interactive Whole Class Teaching — a Culturally Situated
Concept

The use of the term ‘interactive whole class teaching’ has emerged partly from
international comparisons of primary pedagogies (section 1.2). One critique of this is

provided by those who consider that the wider cultural context of education, particularly
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in Pacific Rim countries, had not been acknowledged (Galton et al., 1999; Alexander,
2001). Alexander (2000) provides an insight into culturally rooted beliefs about
children’s self-esteem: for example, unlike in Russia, France and India, children in UK
classrooms are rarely challenged about their ideas in the public forum of whole class
teaching. Instead, such feedback is largely restricted to interactions between individuals
and small groups. Alexander suggests that this concern for self-esteem may present a
barrier to extended interactions of a higher cognitive level. He describes how, in
Russian classrooms, there were extended dialogues with one child in which the
teacher’s questions scaffolded his/her developing understanding and the other children
were expected to listen to this process and learn from it. Alexander (2000) makes a
useful distinction between ‘interactive pace’ and ‘cognitive pace’: in order to maintain
participation and engagement, teachers may focus on interactive pace rather than

intellectual depth.

English classrooms have focussed on the concept of the child as an individual, learning
at his own individual pace. The corollary of this is that teaching should be different for
each child and teachers understandably find this hard to reconcile with whole class
teaching (Moyles et al., 2003). Black (2004) argues that a combination of time pressure
and teachers’ ideas about differentiation has meant that, in order to encourage
participation, low level questions are directed at children perceived to have low ability.
In her view, whole class teaching can perpetuate and exaggerate the effects of different

teacher expectations of different children.

Another explanation for the relatively low level of cognitive engagement evident in
whole class interactions in the UK is the difficulty of reconciling the demands of a
prescriptive and overloaded curriculum with a more open-ended discursive approach
(Black, 2004; Moyles et al., 2003; Galton et al., 1999). In the case of science, primary
teachers’ lack of confidence in their own understanding of science can also result in
teachers restricting the discussion to areas in which they feel comfortable, ‘closing
down’ avenues that seem to lead into unfamiliar territory (Wragg, 1993; Harlen and

Holroyd, 1997).

A further difficulty in implementing ‘interactive whole class teaching’ is the lack of a

shared understanding of the term. Moyles et al. (2003) found a great deal of uncertainty

13



Chapter 3. Literature Review

amongst teachers they interviewed for the SPRINT Project as to what ‘interactive’
teaching means, with most relating it to notions of ‘good practice’. Smith et al.’s
findings (2004) confirm this. The SPRINT Project categorised the teachers’ ideas about

‘Interactive teaching’ into what they termed ‘surface’ and ‘deep’ features:

Surface:
Engaging pupils
Practical and active involvement
Broad pupil participation
Collaborative activity
Conveying knowledge (though few identified this, and all who did were
Key Stage 2 teachers)

Deep:
Assessing and extending knowledge
Reciprocity and meaning making
Attention to thinking and learning skills

Attention to pupils’ social and emotional needs

These features suggest a range of purposes for ‘interactive whole class teaching’. They
indicate values congruent with social constructivist premises; active involvement of
children and attention to children’s ideas. The concern for social and emotional needs
identified by Alexander (2000) is also evident. However, seeing interactive teaching as
supporting reciprocity and meaning making suggests it has a role to play in locating
some power with the children and valuing the meanings that children are constructing.
Moyles et al. suggest that teachers were making a shift in their thinking; rather than
seeing broad participation in terms of an individual’s response to a teacher’s question it
was increasingly being seen as important that children explained their ideas to each

other and discussed their ideas in ‘time out’ with a partner.

3.2.1 Whole Class Teaching and Lesson Structures

Alexander’s cross-cultural study also examined the role of whole class teaching in
structuring lessons. Primary teachers in England are able to determine the length and
structure of lessons and this flexibility is more evident in subjects other than literacy
and numeracy, including science. Alexander (2000) suggests that the lack of
prescriptive structure and the value teachers place on negotiation and self-direction

means that children are in a position to extend parts of the lessons and have control over
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some of the timing. He uses the terms ‘fixed’ or ‘elastic’ to describe the flexibility of
lesson length and internal structures. The openings to lessons can be procedural —
usually brief and concerned with organisation, or instructional — about the focus for
learning. The middle sections of lessons can be characterised as unitary — involving one
main task, or episodic — involving a sequence of shorter tasks. Alexander (2000)
describes how sequences of episodes can be self-contained or linked in different ways.
When they are self-contained the episodes may be reiterative, in which the same point
is made, or cumulative, in which different points are made. If the episodes are linked,
this may be cumulative if the episodes are closely related but could also be
developmental, in which ideas are developed progressively, each building on the
previous one. As with the lesson openings, the endings of lessons could be either

procedural or instructional or both.

Alexander (2000) describes how the lessons in French and Russian classrooms tend to
consist of short tasks alternating with direct instruction in whole class teaching, or
single tasks broken into stages, again alternating with direct instruction (p. 302). The
patterns in English classes were found to be diverse, but frequently involved lessons
with brief procedural openings in which activities were introduced, long unitary central
sections where the pupils undertook the activities and the teacher circulated, and brief
procedural conclusions. In making these intercultural comparisons, Alexander suggests
that there is a relationship between the lesson structure and the nature of the discourse

within the lesson:

...the conclusion that there i1s a connection between the content of interactions
and the organisational frame within which they are set is irresistible.

(Alexander, 2001, p. 402)

He argues that classroom discourse is shaped by the power imbalance between teacher
and pupils, but also by time constraints and the large size of the group. Necessarily,
classroom talk is managed to ‘orchestrate events, people and time as well as knowledge’
(p. 393). He tentatively suggests that it is structured talk that keeps pupils on task and
that this leads to higher pupil achievement in terms of developing understanding of the
curriculum. However, he is careful not to suggest a direct causal relationship between

lesson structure and the nature of interaction.
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Whilst Edwards and Mercer (1987) found that teachers use the power of their
authoritative knowledge to maintain discipline, Alexander is arguing that the culture of
negotiation and democracy by English teachers results in time being spent on matters of
discipline and behaviour, rather than cognitive development. Taken together, this
suggests that the apparent flexibility and responsiveness to children in English

classrooms is more about time and organisation, while the knowledge content is less

debated.

3.3 Perspectives on Learning and Teaching in Science

Although the focus of this study is on teaching science, this is of course linked with
theories of learning and in this section I will examine the theories of learning and

teaching that are prevalent in science education literature.

3.3.1 Constructivism

The central premise of constructivism is that knowledge is constructed in the mind of
the learner rather than transmitted by someone already in possession of that knowledge
(Scott, 1987). This opposition means that approaches to teaching based on
constructivist theories of learning are based on providing experiences for learners to
make sense of, instead of ‘telling’ the learner what they should know. The underlying
epistemological assumption of constructivism is that knowledge is a construct of the
mind and not a set of absolute truths (Piaget, 1930; Bruner, 1986; Von Glaserfeld,
1988). It is associated with notions of understanding instead of recall of information,
with understanding being seen as the capacity to apply and create knowledge in new
situations rather than solving problems by following protocols learned by rote or
mimicry. Constructivism assumes the centrality of the mind of the individual (Von
Glaserfeld, 1988) and, as such, it is rooted in Western psychological accounts of

learning (Gergen, 1997).

The Children’s Learning in Science (CLIS) project (Scott, 1987; Needham, 1987)
identified a further premise of constructivism as seeing learners as ‘active’ agents rather
than passive recipients. Fox (2001) questions whether learning is an ‘active’ process,
and suggests that learning is not always active, but can be subliminal and unconscious.
This focus of constructivism on the agency of individuals can thus be seen as congruent

with a political view of the purpose of education as to empower individuals (Millar,
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1998) and goes beyond providing an account of learning to valuing the kind of learning

that leads to this empowerment.

Piaget’s account of the child making sense of the world according to his own logic, and
of the importance of interaction with the physical environment, has been influential in
science education with the conception of the ‘child as scientist’ (Bruner, 1985). Piaget
proposed that, when faced with new evidence, children may either assimilate it into
their existing mental frameworks, or be obliged to change those mental frameworks in
order to accommodate the new information. Two Piagetian ideas central to the
constructivist view in science education are that knowledge is held as mental structures
in the minds of individuals and that children’s prior ideas are critical in mediating the
ways in which new experiences are interpreted. However, unlike Piaget, in the context
of science education: ‘Constructivists focus on prior knowledge in the content domain,
rather than universal operational knowledge.’ (Erickson, 2000, pp. 277-8). Although
some researchers, notably Adey and Shayer (1994), examine more generalised logical
thinking, much constructivist research has been undertaken into the ideas children have
within specific domains. Driver et al. (1985) sought to find out, for example, what ideas
children held about heat and temperature and electric circuits. Piaget’s universals;
objects, space, causality, have a direct relationship with the material world and, in the
Piagetian view, are developed through an individual acting on the material world
(Piaget 1954, p357). Erickson argues that a problem for constructivism is applying
Piagetian ideas to teaching and learning knowledge that is not independent of context,

but created by scientists.

The congruence between constructivist ideas about how children learn by relating
existing mental models to new evidence and ideas about the processes of science in
developing knowledge has been identified by primary science educators as further
reason to advocate teaching strategies in which the child is encouraged to learn through
the processes of science — exploration, hypothesis formation and testing (Harlen, 1985;
Ollerenshaw and Ritchie, 1997). The focus on learning through the processes of science
in this interpretation of constructivism reflects the tradition in primary education of
emphasising the child as the central agent, as encapsulated by the Plowden Report with
‘...special emphasis on individual discovery, on first-hand experience and on
opportunities for creative work.” (CACE, 1967). Driver (1983) was concerned that an

inductive view of science, if held by teachers and by children themselves, could lead to
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an overemphasis on learning through the ‘process’ of science conceived in a naive
empirical way, at the expense of other teaching strategies and Leach and Scott (2003)

argue that this empirical view dominates science education.

Solomon (1995) argues that children do not act like scientists testing ideas, but that
actually they acquire their ideas from language. She suggests that if there are
contradictions or conflicts with a learner’s own ideas perhaps sometimes they are
neither accommodated nor assimilated, but compartmentalised, ignored or suppressed.
Solomon also argues that curriculum designs based on constructivist models have not
yet produced significant results, and that the focus on individuals’ constructions of
knowledge is incongruent with most learning settings in which the curriculum is based

on culturally-defined and valued knowledge.

3.3.2 Social Constructivism

The role of social interaction in learning as discussed by Bruner (1996) and Vygotsky
(1962, 1978) has been incorporated into constructivist theories, as it was not seen to
challenge the core constructivist premises of the active, individual learner constructing
mental models from their experiences (Erickson, 2000). ‘Social constructivist’ theories
of learning in science maintain a central role for first hand experiences and interaction
with objects, but also see interactions with others as important. Advocates of this view
see the role of the teacher as engaging children in the processes of science by
questioning them about their ideas, challenging their logic, providing new evidence and
helping them develop practical investigations that put their ideas to the test (Harlen,
2000; Ollerenshaw and Ritchie, 1997). A detailed analysis of this can be found in the

next chapter.

Driver (1983) provides an insight into the dilemma of teaching science both as an
accepted body of knowledge and as a process of genuine enquiry and the tension this
creates for teachers. This is resolved by Driver et al. (1994) who view learning science
as enculturation into a scientific discourse and argue that as scientific knowledge is
itself a human construction, albeit constrained by the material world, an entirely
empirical approach to learning science is not sustainable; scientific concepts do not
emerge from phenomena, explanations are developed by scientists. It follows from this
that the role of the teacher must include introducing those conceptual ideas to children.

They label this approach social constructivism rather than personal constructivism. The
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authors are careful to distinguish this from a transmissive view of teaching in that
individual construction of knowledge is still required. This version of social
constructivism has the same Vygotskian premise that learning involves individual
internalisation of socially constructed knowledge that is further developed in

sociocultural perspectives discussed in the next section.

3.33 Sociocultural Perspectives

Sociocultural perspectives emphasise the ‘situatedness’ of the mental activity of an
individual within a specific cultural context (Wertsch and Tulviste, 1992). Knowledge
is viewed as inseparable from the social and historical contexts in which it is
constructed. A consequence of this view is that meaning is not seen as existing inside
the minds of individuals as in constructivist models, but that it exists between people as

they engage in activity together (Lave and Wenger, 1991).

The contribution of semiotic theorists to sociocultural perspectives is that sign systems
such as language act as tools to mediate socially shared meanings and that they do not
act to simply represent and express ready-formed thoughts, but shape the construction
of those ideas (Bakhtin, 1981). Wells (1999) explicitly sets out to develop a
sociocultural theory of education, drawing together the work of Vygotsky and the social
semiotics of Halliday (1993) to explain the ‘co-construction of knowledge’. He notes
that, although Vygotsky saw speech and thinking as having separate origins — speech
arising as the child comes to understand how language is a symbolic system and

thinking arising through manipulating objects — Halliday has a different premise, that:

Language is the essential condition of knowing, the process by which experience

becomes knowledge. (Halliday, 1993, p. 94)

However, within this view, Halliday identifies two strands of knowledge development -
through interacting communicatively and interpreting experience. The ongoing debate
about the relationship between thought and language in early childhood development is
not central to this thesis, but the relationship between experience, its interpretation and
language is important in attempting to understand how ‘interactive whole class
teaching’ could contribute to learning in science because the basis of science is seeking

to provide explanations for observable phenomena. According to Wells (1999), by
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appropriating the adult culture, including language, children develop a set of tools with

which to think.

In Vygotskian versions of the sociocultural perspective, learning is seen as the
‘internalisation’ by the individual of meanings constructed on the social or ‘intermental’
plane resulting in the creation of an ‘intramental plane’ within the minds of individuals
(Vygotsky, 1978). This process is not seen as a simple transfer, but rather as a complex,
two-way, ‘dialogic’ process in which the individual contributes to the construction of
the social plane and so, as well as internalising it, changes it. Wertsch (1993) considers
that the term ‘internalization’ implies an internal/external dualism that is often assumed
in cognitive psychology, but is not helpful as it reinforces a culturally transmissive
account of learning. He emphasises the active use of tools by the individual in
developing the intramental plane, and terms this process ‘productive transformation’.
To avoid the notion of transmission that is implied by ‘internalisation’, Wertsch
suggests the term ‘mastery’, but I prefer the term ‘appropriation’ (Rogoft, 1990) to

convey a sense of the learner taking ownership and control of ideas.

This view of the learner as an active agent in the process shares common ground with
Piagetian ideas of the learner ‘constructing’ and ‘reconstructing’ knowledge in response
to the environment. However, in Piagetian accounts, the emphasis is on logic and
evidence of the physical environment, and in sociocultural accounts on the role of

language, culture and meaning.

Wertsch’s (1991) interpretation of Vygotsky emphasises the social mediation of
thought, of the mental actions of individuals. Wertsch is not denying the existence of

the individual:

This is not to say that there is not an individual moment of mental action: in the
end, my interest here is in the psychological processes in individuals as they

carry out such action. (ibid. p. 15)
However, he argues that in attempting to understand it, it does not make sense to isolate

that mental action from the mechanism that mediates it. He seeks to connect

psychological processes to sociocultural settings:
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Thus, even when mental action is carried out by individuals in isolation, it is
inherently social in certain respects and is almost always carried out with the

help of tools such as computers, language, or number systems. (ibid. p. 15)

Cole and Wertsch (1996) reflect on the discussion that has existed in which Piaget is
characterised as locating development in individual children who construct knowledge
by acting on the world, and Vygotsky for whom learning is located in social processes.
For Cole and Wertsch the distinction is less clear cut and has more to do with the way in
which an active individual and an active environment are engaged in ‘co-
constructionism’. They also emphasise the importance of a culture as the medium
within which the active parties interact — in their view learning involves cultural
mediation. They use the term ‘mediated action in context’ — meanings arise in a
specific context and are mediated by the particular social language being used. Wertsch
(1991) does not suggest that this focus on situatedness means that there are no
universals, on the contrary, he argues that they play an important role, but that it is also
important to be able to theorise about human action in context. He argues that current
research that starts from Piaget’s universal ideas of schemata and the processes of
assimilation and accommodation have placed the social context as of secondary

importance.

Wertsch (1991) explains how Vygotsky argues that the ‘sense’ of a word is dependent
on the context in which it is used. The tools of communication do not just facilitate,
they transform the action. Vygotsky also emphasised the role of talk in creating
generalisations; in order to communicate an idea it needs to be typified, creating an
abstraction, the meaning of which is shared by both participants. Vygotsky argued that
this abstraction is central in supporting higher order thinking and began to develop a
discussion of the role of formal schooling in the transition from individual ‘complexes’

to ‘scientific’ concepts, through a ‘decontextualization of the mediational means’

(Wertsch, 1991, p. 47).

Bakhtin (1981) took the primary unit of analysis of language to be the utterance as this
is where language systems are used to create a unique, situated meaning. A key idea for
Bakhtin is that of ‘voice’ — the notion that the speaker will have a point of view and a
position; this encompasses the tone of voice, but goes further in that it considers the

speaker’s intentions and world-view. He also considered the role of the listener — the
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person to whom an utterance is addressed affects the meaning, as it is situated in the
relationship, and builds on previous interactions between them. So any utterance
involves at least two ‘voices’. A speaker will always invoke a particular social
language in producing an utterance, and this will shape what the individual is saying.
The words will, in part, belong to someone else and the speaker appropriates them to
express their own meaning. So, in any utterance there will also be at least one ‘voice’ —
that of the speaker, and of previous users of the words. Bakhtin suggested that when
listening to an utterance, understanding is developed as the listener produces a set of
counter words in their own mind, almost as alternating lines of dialogue. This
‘multivoicedness’ is Bakhtin's version of ‘dialogicality’ and is different from the

Vygotskian use of the term which centres on the creation of the intermental plane.

Wertsch 1dentifies how a ‘transmission model’ of communication, in which information
1s simply coded by a sender and decoded by the receiver, has dominated much research.
He suggests that texts fulfil two functions: to convey meanings adequately, and to
generate new meanings (Wertsch, 1991, p. 74). The first requires the codes of the
speaker and listener to coincide — it requires univocality. The second involves
multivoicedness. So, rather than being a breakdown in the decoding, it involves
thinking, and the generation of new meaning. This can occur on both the intramental

and intermental planes.

Wertsch then identifies two forms of discourse: authoritative discourse characterised by
fixed meanings, not to be modified by new voices, and internally persuasive discourse
which is open to new meanings. In an authoritative discourse, the main locus of change
will be with the person with less authority. This relates to Solomon’s (1995) critique of
the constructivist assumption of the child engaging with ideas and evidence in a logical,
somehow neutral way, which, she argues, ignores the reality of the ways in which more
powerful people can impose their understandings on others. According to Wertsch
(1991) the key Bakhtinian questions are: who 1s doing the talking, and who owns
meaning?

Another concept that Wertsch develops, is that of the heterogeneous nature of ‘voice’
(Wertsch, 1991, pp. 93-118). This is helpful in illuminating Solomon’s (1995) critique
of constructivism when she argues that children acquire their ideas from language, not
just practical experience, and also that they use their constructions differently in

different contexts. She proposes that children maintain two domains of thought —

22



Chapter 3: Literature Review

everyday thinking and school science thinking - which are able to coexist so that
children need appropriate ‘cues’ to be able to move between them and decide which is
the appropriate domain. Wertsch (p. 99) argues against a hierarchical view of ways of
thinking, taking an instrumental position, he argues that different ways of thinking are
more effective in different situations and draws on Bakhtin in using a tool box analogy
in which different forms of language are used for different purposes. However, some of
those speech genres are privileged in certain situations, so in a classroom, the speech
genre of ‘official science’ is valued over everyday speech genres (Lemke, 1999),

perhaps, particularly in secondary schools.

3.34 Theorising Teaching: Scaffolding, The Zone of Proximal Development
and an Intermental Development Zone

Through ‘scaffolding” (Wood et al, 1976) the teacher holds the external knowledge and
makes it possible for the child to internalise it (Bruner, 1978). The gradual withdrawal
of support by the teacher as the child takes on the responsibility for the task has been
termed ‘handover’ (Bruner, 1983). The detailed conception of scaffolding (Wood et al.,
1976 p. 90) remains popular as it seems to encapsulate what it is that teachers do
(Mercer and Littleton, 2007). Wood et al. describe six functions of teachers as

scaffolders:

1. Recruitment — engaging interest in and commitment to the task.
2. Reduction in degrees of freedom — the task is simplified, perhaps by breaking it
into simple steps, or by the teacher carrying out some of the steps for the child.
3. Direction maintenance — having engaged interest at the start, the teacher’s role is
to maintain this and to keep the intended goal in mind.
4. Marking critical features — the teacher signals that some aspects of the task are
particularly significant.
5. Frustration control — this may relate to reducing, or possibly increasing, the
number of degrees of freedom or providing feedback and encouragement.
6. Demonstration — modelling for the learner how the task can be solved.
There is a need for caution in the use of the concept of scaffolding in the context of
schools as the assumed adult-child ratio and the nature of the adult-child relationships
are different from those in the home context in which the concept was developed
(Askew et al., 1995) It is possible to conceive of ‘recruitment’, ‘direction maintenance’,

‘marking critical features’ and ‘demonstration’ as being possible in a whole class
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context, but ‘reduction in degrees of freedom’ and ‘frustration control’ seem more
applicable to individual children, or possibly small groups. Wood (1986) developed the
notion of scaffolding to incorporate guidance for teachers on the process of ‘handover’:
that teachers should respond to failure on the part of the learner with immediate increase
in help or control — a reduction of the degrees of freedom. Scott (1997) argues that ‘it is
teacher responsiveness to student learning which lies right at the heart of scaffolding’
(p. 230) and that the problem of student numbers means that it is not possible for
teachers to be responsive to individuals in most school classes. He suggests that during
whole class teaching the teachers in his case studies in secondary school classrooms

were not scaffolding, but were:

making interventions to enable the development of the teaching narrative.

(p. 232)

However, there may be differences between primary and secondary classrooms:
typically primary teachers teach the same children for most of the day and are more
familiar with them and so are in a better position to identify individual responses,

although the challenge of doing so is still considerable.

Notions of scaffolding have been theorised by linking them with what Vygotsky defined
as the ‘Zone of Proximal Development’ (ZPD):

... the distance between the actual development level as determined by
individual problem solving and the level of potential development as determined
through problem solving under adult guidance or in collaboration with more able

peers. (Vygotsky, 1978, p. 86)

Scott (1997) compares how the concept of the ZPD has been developed by Tharp and
Gallimore (1988) and Wertsch (1985). Common to both is the notion of different stages
within the ZPD. Both postulate an initial stage in which the child has limited
understanding of both the task and the nature of the goal. At this stage, the role of the
teacher is to model the process, or to give directions so that the goal can be achieved
and the learner can gain an understanding of what they are setting out to do. When they
have gained this, then the child can be assisted in performing the same task by

questioning, feedback or other parallel strategies, such as written directions.
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Wertsch’s model makes the additional contribution that communication between teacher
and learner is difficult at the early stage as there is a lack of shared language and
understanding. According to Wertsch’s insight, at this stage, particular attention would
need to be given to ensuring that sufficient shared meanings are established to enable
the teacher and child to work together within the ZPD. In relation to this thesis, this
raises questions about whether these shared meanings could be established for a whole

class during whole class teaching.

During the second stage of the model, the child is not yet fully confident, but is able to
support themselves in carrying out the task, by mental reference to the support of the
adult, such as the child talking to herself during the task in the same way as the adult did
in stage one. In Wertsch’s version, at this stage, the intermental plane is still being

developed as the child’s understanding of the task is still not the same as the adult’s.

In Tharp and Gallimore’s stage three, adult support is no longer needed as the child has
internalized the learning. This is understood by Wertsch as representing almost
complete congruence between the intermental and intramental planes and a shared

understanding then exists between the teacher and the child.

Scott (1997) suggests that although the concept of the ZPD was developed to describe
an individual, there may be some commonality in the ZPDs of a class of children.
There was an example of this in my exploratory study in which there was a widely held
view amongst the children that seeds needed light to germinate. He suggests that the
notion of a ‘socially distributed ZPD’ might be useful in terms of applying the concept
of scaffolding to whole class teaching. Mercer (2000) suggests that an alternative way
of conceiving the relationship between the social plane and the individual mind in
developing understanding would be to seek insights into the ways in which children

come to think collectively through what teachers do:

...they have studied ‘intermental’ activity in order to understand the
‘intramental’ while I am suggesting that we should also try to explain children’s
development as interthinkers. To do so we need to understand how experienced
members of communities act as discourse guides guiding children...into ways of

using language for thinking collectively. (Mercer, 2000, p. 170)
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This is useful in making sense of the relationship between social constructivist and
sociocultural perspectives as focussing on different aspects of the processes of creating
intermental and intramental planes with social constructivists aiming to understand the
formation of the intramental plane and sociocultural studies focussing on how the
continuous recreation of an intermental plane enables groups of people to develop ideas
together. Mercer and Littleton (2007) develop the view that scaffolding is commonly
used to focus on the action of the teacher, and argue that this one-way interpretation
does not take into account the two-way process of negotiation of meaning between
people that is required to established the shared frame of reference they call an
‘Intermental Development Zone’ (IDZ). In terms of this study it raises questions about
how whole class teaching develop an intermental plane and how an IDZ can be

achieved.

3.35 Perspective of this Thesis in Relation to Constructivist and
Sociocultural theories

As I wish to focus on the role of ‘interactive whole class teaching’, and postulate it as a
means of constructing knowledge on the social plane of the classroom, I shall be taking
a sociocultural standpoint in this study. Sociocultural theory offers tools with which to
analyse the ways in which meanings are developed by the class as a group rather than

focussing on the learning of individuals.

According to both constructivist and sociocultural perspectives, ‘knowledge is not a
static, given commodity, but is, rather, shaped and created as the result of constructive
activity.” (Kumpulainen and Wray, 2002, p. 21). Following the position taken by
Wertsch (1991) and Mercer (2000), I am not denying the existence or significance of
individuals and their active appropriation of knowledge, but focussing my attention on

the construction of intermental rather than intramental planes.

However, I recognise that the current education system in England focuses on the
learning of individuals and it is, therefore, impossible to leave this discourse entirely if I
am to engage with current models of teaching science. This positions the thesis rather
uncomfortably, exploring the contribution that a sociocultural perspective can bring to
existing accounts of primary science education dominated by social constructivism.

Mortimer and Scott (2003) argue that they are taking a sociocultural perspective, which
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builds on constructivism, but belongs to a ‘post constructivist paradigm’ and I intend

that this thesis may further explore this position.

Sociocultural perspectives are not homogenous and place different emphases on the role
of psychological discourse, cultural/historical discourses and the discourse of the
‘irreducible situated moment’ or ‘mediated action’. The latter is limited in its capacity
to inform policy and practice for which a longer-term, more generalisable view is
required (Claxton, 2002, p. 29). I therefore take the view that, although every class will
be unique and every interaction uniquely positioned in time, there is sufficient
commonality between classes of children and their teachers working within a common

overarching culture that any insights I generate may have wider applicability.

3.3.6 Insights of Discourse analysis

Studies of classroom discourse, for example, Edwards and Westgate, 1994, have shown
that whole class teaching is dominated by what Tharp and Gallimore (1988) termed the
‘recitation script’. In interactions following the recitation script the teacher leads a three
stage sequence: Initiation, Response, Feedback (IRF) (Sinclair and Coulthard, 1975),
also known as triadic dialogue in which the feedback is often evaluative (E) and closes
the exchange. This form of discourse supports movement towards correct factual
answers, but the authors argued that it does not support pupils in developing more

complex and elaborate ideas.

Edwards and Mercer (1987) undertook discourse analysis of talk in classrooms,
including during science lessons, and their work is significant in understanding the
shared construction of knowledge in whole class teaching. For example, they identified
how, through the use of paraphrasing and reconstructive recaps in the ‘Feedback’ part of
IRF sequences, the teacher is frequently reinterpreting pupils ideas in order to maintain
control over the developing ‘common knowledge’ and simultaneously maintaining the
authority of the teacher. Torrance and Pryor put a more positive interpretation on this

process of paraphrasing:

When he repeats or rephrases a child’s statement, this seems to have the function
of seeking clarification of what has been said and assisting them to refine their

thought or reach consensus. (Torrance and Pryor, 1998, p. 114)
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Edwards and Mercer criticised the idea that teacher questioning stimulates thought and
discussion, arguing that generally questioning checks pupil attention and assesses rote

understanding. They suggested that questions have a role in controlling the discussion
and, so, are a key element in the power relationship between teacher and pupils. They

and others suggest that this leads to children developing ideas in which knowledge and
authority are intertwined (Hammersley, 1990; Wertsch, 1985).

Torrance and Pryor (1998) make an interesting contribution to this discussion. In their
analysis of dialogues between children and teachers they identify occasions when the
IRF pattern breaks down and a more ‘genuine’ form of dialogue occurs: the child begins
to ‘initiate, elaborate, expand and explain and thus provide the text for a more
potentially rounded assessment.’ (p. 106). They give examples in which the teacher is
asking ‘genuine’ questions, that she does not know the answer to, such as asking
children about work they did with another teacher. Similarly, Lemke (1990) identified

the use of ‘talk partners’ as breaking the triadic pattern.

Mercer (2000) analysed both the structures of exchanges, and the meanings associated
with them, and he suggests that through the teacher’s use of recaps, elicitations,
repetitions, reformulations, exhortations and linking with previous experiences, the
‘intermental development zone’ can be created. Although this range of strategies is
used by most teachers he argues that they are not always used in such a way as to

construct and maintain an IDZ and that:

For a teacher to teach and a learner to learn, they must use talk and joint activity
to create a shared communicative space, an ‘intermental development zone’
(IDZ) on the contextual foundations of their common knowledge and aims. In
this intermental zone, which is reconstituted constantly as the dialogue
continues, the teacher and learner negotiate their way through the activity in
which they are involved. ... If the dialogue fails to keep minds mutually attuned,
the IDZ collapses and the scaffolded learning grinds to a halt.

(Mercer, 2000 p. 141)

Mercer uses the term ‘exploratory talk’, distinguishing this from ‘cumulative’ and

‘disputational’ talk, to discuss the different relationships people have between their
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ideas and those of others. Cumulative talk is mutually supportive, uncritical, and used
to build a joint identity with a shared perspective, whereas in disputational talk
participants strive for control of the agenda through argument. Exploratory talk
involves the participants in being critically constructive and agreement is sought
through reasoning. The views of others are listened to and engaged with. This is
similar to Wertsch’s ‘internally persuasive discourse’ (Wertsch, 1991). Mercer explains

that the locus of control in exploratory talk is a matter of constant negotiation.

The categories are held as idealizations that are useful for the purpose of analysis and
actual talk will rarely fit neatly into one category. Mercer gives an example in which
the boundary between disputational talk and exploratory talk is not entirely clear —
participants may have strongly-held, opposing interests yet still listen to each other and
respond to what they have said. Taking into account Alexander’s cross-cultural
research (Alexander, 2001), the ways in which teachers distinguish exploratory and
disputational talk might become important where they feel they present threats to
children’s self-esteem. Osborne et al. (2005) recommend that science teaching should
make use of ‘argumentation’ as being the basis for belief in science and to help children
understand the nature of science better, going beyond naive empiricism and learning to
deal with uncertainty. English primary school teachers might find the term ‘exploratory
talk’ to be less in conflict with their concern to protect children’s self-esteem. Although
the process of argumentation Osborne et al. describe is similar to exploratory talk in that
participants should be seeking consensus as to the best outcome through reference to
evidence and logic, the positioning of participants in opposition and the everyday

meaning of argument make this problematic.

Another linguistic concept that Mercer (2000) develops is that of communities of
discourse. Using his notion of collective thinking and relating this to genre, he
describes how different communities develop different discourses, with their own
frames of reference. These may include technical vocabulary, and meanings or ways of
using words that are only comprehensible to other members of that community. Ways
of using language develop within groups to support their particular aims and purposes.
Lave and Wenger (1991) provide examples of how newcomers are guided into the
discourse by existing members of the community who select from and reformulate their

utterances to shape them into an acceptable form. The term ‘community of inquiry’
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(Wells, 1999) has been used to describe a group who establish a questioning and

purposeful stance to developing knowledge as their dominant discourse.

Discourses may also have the effect of excluding others. Lemke (1990) argues that the
discourse adopted by the scientific community - what he terms the ‘language of science’
with its absence of people, avoidance of narrative forms and use of the passive tense -
has the effect of making science appear authoritative and objective, but also difficult
and remote from everyday experience. He sees science concepts as sets of thematic
relationships with defined patterns and argues that it is these relationships that teachers
are trying to help children see and use. He simultaneously analyses the talk in science
classrooms in relation to developing thematic patterns, and how the talk supports the
authority of the teacher and the subject. Ogborn also works on a similar premise that
conceptual understanding is ‘talked into existence’ and that first-hand encounters with
phenomena lead to an understanding of scientific explanations when teachers construct
explanations that put ‘meaning into matter’ (Ogborn et al., 1996). Ogborn at al. see
explanations as being analogous to stories and argue that the teacher’s role in
‘constructing entities’ of science is similar to developing characters interacting in a

sequence of events.

Communication in science uses not only words, but images, diagrams and pictures to
convey meanings (Lemke, 1998). Wellington and Osborne (2001) also consider how
meanings are developed through animation of physical models, the use of gestures and
other body language. This work was developed by a ‘multimodal’ approach to
understanding (Kress et al., 2001) which took as its premise that communication is
multimodal, and that the meanings of symbols are created and reconstructed through
their use in particular situations. They analysed science lessons in terms of the spoken
language, but also for actions, gestures and the use of visual images and how they

interact together to support the creation of meaning.

For Kress et al. (2001), the analysis of talk is useful, but they prefer a broader semiotic
analysis seeing learning as a ‘dynamic process of transformative sign making’. They
distinguish between signs as representation — what it is about the thing the person wants
to represent, and communication —how this is done in terms of the audience. So they
see the representation as not arbitrary, but ‘motivated’. This means that the choice of

mode is significant and its choice in itself conveys meaning. For example, they
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describe how a teacher uses gestures on his own body to illustrate the position of the
heart and the flow of blood alongside a 3-dimensional model and diagrams, relating
these to each other using speech and repetition of the gestures. They also interpret the
meaning of the position of the teacher, for example, the teacher sitting down could

signal that a more discursive episode was about to take place.

34 Dialogic Teaching

Sociocultural perspectives on teaching have led authors to use the term ‘dialogic’ in
different ways, drawing on Vygotsky and Bakhtin to try and capture the dynamic, two-
way processes of dialogue and to apply this to the classroom context. These different
views are explored here as being of significance to understanding ‘interactive whole

class teaching’.

3.4.1 Alexander’s Conception of Dialogic Teaching

The term ‘dialogic’ is used by Alexander (2004a) to express a ‘genuinely reciprocal’
process of communication between teacher and pupil in which ideas are developed
cumulatively over sustained sequences of interactions. He suggests that ‘dialogic' is a
more useful term than ‘interactive’, which says very little about the quality of the talk.

He provides a list of indicators of dialogic teaching; it is:

« collective: teachers and children address learning tasks together, whether as a
group or class;

. reciprocal: teachers and children listen to each other, share ideas and consider
alternative viewpoints;

. supportive: children articulate their ideas freely, without fear of embarrassment
over ‘wrong’ answers; and they help each other to reach common
understandings;

« cumulative: teachers and children build on their own and each other’s ideas and
chain them into coherent lines of thinking and enquiry;

. purposeful: teachers plan and steer classroom talk with specific educational

goals in view.

Important in this is the idea that dialogue should be sustained such that:
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answers provoke further questions and are seen as the building blocks of

dialogue rather than its terminal point (op. cit. p. 31)

and structured as ‘coherent lines of enquiry’ rather than relying on the recitation script.
Other indicators of dialogic talk would be that children, as well as teachers, initiate
interactions by asking questions and making suggestions, and that children listen to each

other and are actively involved when they are not speaking.

Alexander quotes Bakhtin (1986 p. 168) in claiming that: ‘... if an answer does not
give rise to a new question from itself, it falls out of the dialogue,’ noting that this is
more akin to a natural conversation, but teaching is often more directive than this.
Alexander (2004a) explores whether talk can be considered to be dialogic in terms of

teaching with pre-determined objectives:

There are many situations when teachers, too, will use dialogue to steer children
in a particular direction, and in this sense dialogic teaching may not conform
strictly to Bakhtin’s idea of the unending conversation. But the term dialogue
remains legitimate, because instead of simply telling children what they want
them to know, teachers are using dialogic means to probe the children’s
understanding, discover the most appropriate springboard for taking this
understanding forwards and...the most suitable bridge (or of course scaffolding)

by which that further understanding might be secured. (ibid., p. 25)

To resolve the tension between supporting open-ended development of ideas and
introducing children to an existing body of knowledge, Alexander makes a distinction
between dialogic talk that is ‘discussion’, which involves shared problem-solving and

dialogic talk that is ‘scaffolded dialogue’:

...structured, cumulative questioning and discussion which guide and prompt,
reduce choices, minimise risk and error, and expedite ‘handover’ of concepts

and principles (Alexander, 2004a, p. 23.)

Evidence for Vygotsky’s idea that children can appropriate language and thinking on
the intermental plane to the intramental plane comes from the outcomes of the Thinking

Together project (Wegerif et al., 1999; Mercer and Littleton, 2007) in which individual
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children perform better on non-verbal reasoning tests after engaging in group work that

developed ‘exploratory talk’ .

Although not related specifically to teaching science, the government document,
Excellence and Enjoyment’ (DfES, 2004) provided guidance on the teaching of all
primary subjects. It emphasises developing a classroom ethos of valuing children’s own
ideas and providing a safe environment for exploring them. It includes a section on
questioning that emphasises how to move away from triadic dialogue, and advice on
how to respond to children’s contributions that would lead to more dialogic talk,
drawing on the work of Alexander. It also devotes a section to whole class teaching and

lists purposes for whole class teaching as follows:

Whole class teaching is often used when:
=  New topics, content or ideas are to be introduced.
» The teacher or practitioner has ‘expert’ information not readily available
to the learners and wants to make sure all children have access to this.
= Learning objectives and outcomes need to be made explicit.
» The teacher or practitioner wishes to model a particular skill.
= Learning needs to be drawn together, summarised or synthesized in order

to move learners on after group or individual work.

= It offers an efficient use of time. (DfES, 2004, p. 30)

The first four points on this list emphasise whole class teaching as a location for the
introduction of authoritative knowledge and it is only the fourth point, in which whole
class teaching is seen as a location for drawing together different elements, that has any
sense of dialogicality. The document rejects critiques of whole class teaching as
passive, using the term ‘interactive whole class teaching’ to refute this and
recommending strategies to encourage ‘active listening’ and ways of involving children
such as paired talk and inviting children to come up to the board or undertaking short
individual tasks such as writing on a mini whiteboard. Alexander provides a critique of

Excellence and Enjoyment, arguing that it:

...ignored one of the central contentions of the government’s own flagship

Literacy and Numeracy strategies, that treating learning as a collective process,
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notably through interactive whole class teaching, actually benefits individuals.

(Alexander, 2004b, p. 19).

3.4.2 The Mortimer and Scott ‘Flow of Discourse’ Analytical Framework

Scott (1998) characterises dialogic discourse by contrasting it with authoritative talk and
lists features of each comparatively, so that where authoritative talk is focussed
principally on the ‘information transmitting voice’ and is closed to new voices, dialogic
discourse involves several voices and is open to their contributions in generating new
acts of meaning (pp. 66-67). Mortimer and Scott (2000, 2003) draw together this work
with that of Mortimer (1998) in an analytic framework, distinguishing between teaching
that is “interactive’ and teaching that is ‘dialogic’. In their definition, the interactivity
refers to pupils’ participation, and the extent to which it can be characterised as
"dialogic’ or “authoritative’ depends on whether the pupils’ ideas are also part of the

discussion or whether the teachers’ ideas or scientific ideas are dominating:

...either the teacher hears what the student has to say from the student’s point of
view, or the teacher hears what the student has to say only from the science

point of view. (Mortimer and Scott, 2003, p. 33)

In their research they characterise the ‘communicative approach’ of episodes within
science lessons on two dimensions: interactive — non-interactive and dialogic —
authoritative. They propose four classes of communicative approach (Figure 3.1):

Interactive/dialogic (ID) - teacher and students consider a range of ideas and
viewpoints.

Interactive/authoritative (IA) — the teacher focuses on the scientific point of
view and leads students through a series of questions and answers aimed at
reaching it.

Non- interactive/dialogic, (ND) — the teacher presents and considers different

points of view.

Non-interactive/authoritative (NA) the teacher presents one specific point of

view — that of school science.
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Figure 3.1 The Four Classes of Communicative Approach

INTERACTIVE NON-INTERACTIVE

A Interactive/ B Non-interactive/
DIALOGIC dialogic dialogic
AUTHORITATIVE C Interactive/ D Non-interactive/
authoritative authoritative

(Mortimer and Scott, 2003, p. 35)

Although Mortimer and Scott see the interactive-non-interactive and dialogic-
authoritative dimensions as continuous, these categories of communicative approach are
set up as discrete, which could limit their descriptive power, but makes them more
manageable as research tools. This perspective on dialogic interactions is developed
from Bakhtin’s argument that understanding the point of view of another is about being
able to provide a corresponding set of internal ‘words’ in our own minds. As any
utterance will provoke some kind of meaning-making in the listener, that will be more
or less similar to the meaning of the speaker, but always with some new shade of
meaning, all interactions could be said to be dialogic. The particular meaning ascribed
to the term dialogic by Mortimer and Scott here refers to the teacher being open to the
different points of view held by the student and by ‘school science’. This builds on the
distinction between internally persuasive and authoritative discourses (Wertsch, 1991),
setting a communicative approach in which the teacher attends to the dialogic nature of
meaning-making in opposition to when they do not. It also addresses both the
Bakhtinian questions: *who is talking?’ and ‘who owns meaning?’ better than
Alexander by the explicit reference to who is participating and whose ideas are given
value. However, in the case studies developed by Mortimer and Scott, the interactive —

non-interactive dimension is not developed to discuss which children are taking part.

The communicative approach is the central element of the framework developed by

Mortimer and Scott to analyse sequences of science lessons in secondary classrooms,

and aims to:
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...characterise emerging patterns in the flow of discourse in science lessons, in
terms of both teacher and student utterances. The analysis is made over a
continuous timeline.... The analysis is concerned with the ways in which
conceptual themes or content are made available and developed on the

intermental plane of the classroom. (Mortimer and Scott, 2000, p. 129)

The strength of this model is that it enables the analysis to move between specific
episodes within a lesson and to relate it to the lesson as a whole, and to previous and

subsequent lessons.
Their framework has five elements (Figure 3.2):

1. Teaching Purposes

2. Content

3. Communicative Approach
4. Patterns of Discourse

5. Teacher Interventions

Figure 3.2 Mortimer and Scott’s Analytical framework ‘a tool for analysing and
planning science teaching interactions

ASPECT OF ANALYSIS
1. Teaching Purposes 2 Content
FOCUS
3 Communicative Approach
APPROACH
ACTION 4. Patterns of Discourse 5. Teacher Interventions

(Mortimer and Scott, 2003, p. 25)

The first element in the framework is Teaching Purposes. They consider the purpose in
relation only to conceptual development, identifying six teaching purposes in relation to

the science being taught:

e opening up the problem,

exploring and working on students’ views,

introducing and developing the scientific story,

guiding students to work with scientific ideas and supporting internalization, and
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¢ guiding students to apply and expand on the use of the scientific view and
handing over responsibility for its use,

¢ maintaining the development of the scientific story.

The second element 1s the content which analyses the nature of the knowledge being
talked about, referring to the extent to which it is ‘everyday’ or ‘scientific’, based on
Vygotsky’s distinction between the informal ideas or ‘alternative ideas’ that are formed
in everyday life and those held by the scientific community and linked to the research
into children’s ‘alternative ideas” in science. The content is characterised as a
description of phenomena, an explanation, or a generalisation which goes beyond a
single phenomenon to a broader scientific story. The content can be either empirical or
theoretical in nature, depending on whether it is concerned with the observable nature of

phenomena or theoretical entities that have been created to account for it.

The way in which they developed case studies using this analytical framework
emphasised the development of conceptual understanding over understanding of the
processes or procedures of science. Mortimer and Scott see this as being a necessary
redress to an approach in which practical activity in itself is given priority over what is

to be learned from it.

The third element, the communicative approach, which has been discussed above, refers
to the interactive-non interactive and dialogic-authoritative spectra and the resulting

four categories.

The fourth element, patterns of discourse, describes the patterns of interaction, such as
whether the sequences of exchanges of utterances follow the pattern of triadic dialogue

(IRE).

The fifth element, teacher interventions, identifies different verbal actions that the

teacher might take to develop or maintain the scientific story:

shaping ideas, for example, by rephrasing a student’s utterance,

selecting ideas, for example, by choosing the ideas of one student to develop,

making key ideas, for example, by repetition or special enunciation,

sharing ideas, for example, by inviting a student to repeat an idea to the class,
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¢ checking student understanding, for example, by asking for clarification or a
written explanation,
e reviewing, for example, by recapping a previous lesson or summarizing findings

from practical work.

The first part of the analysis is to take each teaching episode within a lesson in turn and
consider it in terms of each of the elements. The framework is then applied to a
sequence of lessons, considering each element of the framework in turn for a sequence

of several lessons.

By way of example, in one case study with an empirical rather than theoretical content
(exploring factors affecting the rusting of nails), they describe a rhythm in which first
children’s ideas were ‘explored’ through an interactive/dialogic approach, then ‘worked
on’ using an interactive/authoritative approach to develop the scientific view, and then
‘reviewed’ in a non-interactive/authoritative approach, a cycle which is repeated across
the sequence of three science lessons. In a different case study, in which the content
was more theoretical (gases and particle theory of matter), children’s ideas were
explored, again through an interactive/dialogic approach, but then a non-
interactive/authoritative approach was used to introduce the scientific view as the
difference between everyday ideas and scientific ideas in this case would not emerge

from the practical activities.

Mortimer and Scott (2003) suggest there are three phases to the learning of a scientific
concept and develop a three phase model for learning and teaching based on this: firstly,
that the scientific ideas must be ‘made available on the social plane of the classroom’,
then the teacher needs to support the pupils in making sense of and internalizing the
ideas and, finally, support the pupils in applying their ideas while handing over
ownership of their use. This idea has been developed into a recommendation that
teachers maintain cycles of dialogic episodes for ‘opening up’ and authoritative
episodes for ‘closing down’ the dialogue and ‘maintaining the scientific story’ (Scott

and Ametller, 2007).

The exploratory case study in Chapter Two can be reconsidered in the light of this: first
children’s ideas about the function of petals were explored through interactive dialogic

talk, then an authoritative account of insect pollen transfer took place through a (mainly)
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non-interactive/authoritative episode, before the children then asked questions about the
process in another interactive/dialogic episode, taking ownership, or beginning to
appropriate the ideas. In the extract discussing seed germination test results, children’s
ideas are ‘worked on’ in an interactive/authoritative episode before the children take the
initiative and through interactive/dialogic exchanges make links between growing the
seeds in their experiment and growing them underground in everyday life, again

beginning to appropriate the ideas.

In Mortimer and Scott’s argument there is a place for using an authoritative
communicative approach at points within sequences of lessons in order to make the
‘scientific story’ clearly available on the social plane. There is common ground here
with Alexander’s more holistic notion of ‘dialogic teaching’ which refers to the overall
nature of the teacher’s discourse in relation to knowledge and its characterization as
purposeful — teachers plan and steer classroom talk with specific educational goals in
view. The advantage of Mortimer and Scott’s focus on episodes is that it enables a
detailed analysis of how the processes of teaching can maintain the aim of helping

children to understand the authoritative viewpoint by starting with their own ideas.

Alexander’s (2004a) list of indicators of dialogic teaching expands notions of dialogic
teaching as being reciprocal and cumulative and of children’s contributions chaining
together. Taking a slightly different perspective on this, Mortimer and Scott’s
conception of ‘dialogic’ was developed by comparing talk in which ideas are collected
together — a low level of ‘interanimation’ and in which the ideas are considered in
relation to each other, they are discussed, or mutually generative — a high level of
interanimation (Scott et al., 2006). Alexander (ibid.) places more emphasis on the need
for children to be mutually supportive without fear of expressing ‘wrong answers’ while
Mortimer and Scott (2003) acknowledge the importance of the affective dimension but

place it beyond the scope of their framework.

Mortimer (1998) develops Wertsch’s ideas of ‘dialogicality and multivoicedness’. If
text and ‘reader’ share the same codes, the interaction is closer to being univocal, and is
the best means of conveying meanings adequately, but the dialogic function — to
generate new meanings, is best achieved if there is a difference in the meanings

understood by each. This is important because it helps to explain how different forms
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of interaction may have different purposes and effects and begin to develop a model for
teachers to select one communicative mode over another. Mortimer suggests that the
movement from multi- to univocal characterises construction of meaning in science

classrooms.

3.5 Summary of Literature Review Chapter

The term ‘interactive whole class teaching’ emerged from a concern, largely based in
international comparative research, that talk in whole class teaching is an undervalued
teaching strategy in primary classrooms in the UK. There is evidence that whole class
teaching is dominated by teacher talk and triadic dialogue, that is not sufficiently
challenged by notions of ‘interactive whole class teaching” which focus on pupil
engagement through interactive pace and broad participation. The alternative
conceptions of ‘dialogic’ talk and teaching offer a means of considering the quality of
children’s role in the dialogue and this is underpinned by a sociocultural view of
learning in which the social plane of the class is conceived of as an ‘intermental
development zone’ under continual construction by both children and teacher. While
retaining the need for individual meaning-making, learning is seen as the appropriation
of the jointly constructed social plane, offering a means of understanding the role of

‘interactive whole class teaching’.

I have raised the issue of how science teaching has been dominated by social
constructivist accounts of learning, but their emphasis on learning through the processes
of science is questioned by some of those taking a sociocultural perspective. In the next
chapter I will examine the role of whole class teaching in models of teaching science at
Key Stage 2 that are evident in the literature and consider these in relation to social

constructivist and sociocultural perspectives.
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Chapter 4: What is the Role of Whole Class Teaching in
Models of Teaching Primary Science in the Literature?

4.1 Introduction to Chapter Four

In Chapter Two I raised the suggestion that from the perspective of the teacher there is
little guidance in the models of teaching science on how to use whole class teaching,
and that, as Galton et al. (1999) suggested, whole class teaching seemed to go against
the dominant constructivist models. Chapter Three developed a discussion of the role
of talk in learning science from a social-constructivist perspective in which talk is seen
as part of the external evidence for individual meaning-making and then a more
sociocultural perspective which focuses on creating an intermental development zone
through dialogic talk. In this chapter, I will use the insights of the literature review to
analyse models of teaching science that are available to teachers and address my sub-

research question:

What 1s the role of ‘interactive whole class teaching’ in models of teaching

science in the literature?

This chapter also informs the development of the analytic framework discussed in
Chapter 5 and contextualises the case studies by providing the reader with a overview of
the particular models of teaching science that situated the cases. The data for the case
studies was collected in 2004 so literature prior to that date may have influenced the
approach of the teachers. Literature after that date is relevant in terms of how the cases

can continue to illuminate and develop the shifting models of practice.

4.2 Defining Models of Teaching

The concept of a ‘model of teaching science’ is important to this thesis in that it seeks to
address the teacher’s question - ‘How should I go about teaching science to my class?’.
I am not conceiving model here as ‘perfect’, but more as a ‘template’, a general
approach to be modified in the course of action, that is underpinned by theory and
supported by research. I am taking the term ‘models of teaching’ to mean ideas about

‘how teachers should teach’ and the underlying theories, values and beliefs.

Alexander (1995) provides a means of analysing conceptions of ‘good practice’ in terms

of the underpinning values and beliefs, ideas based on empirical studies, the influence
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of politics and also of pragmatism, acknowledging the complex interactions between
them. This is useful in trying to define what a model of teaching science would consist
of and, to be consistent with exploring a sociocultural perspective, I will locate the
models within the government policies and pragmatic constraints of the historical
period. Whilst a full account of the history of primary science education is not required
here, I will situate my interpretation of the models of teaching that exist at the time of

this study within a broader account of influences on primary education, with a focus on

Key Stage 2.

[ have taken the term ‘model of teaching’ to include:
¢ underpinning assumptions about the nature of science,
e views on the purposes of science education,
e views on the content of the curriculum
¢ underpinning assumptions about learning in science,

¢ views on how teaching can bring about the aims.

I will examine the extent to which these are explicit or implicit in the literature and how

they lead to views on what should take place in science lessons:

e What the children should be doing
e What the teacher should be doing

e The lesson structure — timing, types of activities, organisation and grouping
of children,

e The nature of interactions.

Together these approach a conception of pedagogy as defined by Alexander (2004a);

‘the act of teaching and its attendant discourses’ (p.7).

4.3 Scope of this Review

There is a distinction between ‘espoused theory’ and ‘theory in use’ (Argyris and
Schon, 1974) and the research design reflects this. Here I will examine the ‘espoused
theory’ not of individual teachers, but as is evident in the discourse of the primary
science education community, with a range of differences of opinion and also areas of

consensus. I am attaching particular importance to what I refer to as ‘professional
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literature’; books written by academics and researchers for whom the audience is
teachers and trainee teachers as well as each other. These books attempt to combine
theory with ‘know how’ (Claxton, 1997) to provide guidance for the practice of
teaching science. This excludes a review of all the resources available to teachers, such
as commercial ‘schemes” that might be purchased by a school. However, some
‘schemes’ have been included where they have been developed as a direct outcome of
research, and/or where I judge the authors to be particularly influential in determining a

view of good practice in science teaching.

Texts recommended by the Association for Science Education (ASE) have been
identified as important since they are representative of national esteem. Since Bath Spa
University is a significant provider of Continued Professional Development (CPD) in
primary science in the South West of England and provided in-service training for the
case study teachers, I have taken the texts used by my colleagues and myself as relevant

for consideration.

I decided to look at publications not only in the immediate period before the case
studies and the most recent available to date, but to take examples of earlier texts that
were significant in shaping a view of primary science, in order to make sense of how
Bakhtinian echoes of previous voices influenced the interpretation of later texts (section

3.3.3).

4.4 Models of Teaching Science

For the purposes of this review I have categorised the many influences upon primary

science pedagogy into five main models, which I have labelled as follows:

e Piagetian constructivist

e Social constructivist — concept-led

e Social constructivist - activity-led

e Social constructivist — procedure-led

e Emerging sociocultural

These are listed in an approximate chronology of their emergence in the literature and
do not form clearly distinct and discrete categories, but provide a useful means of

grouping the themes that emerged. Rather than discuss each text in turn, I shall
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consider these groups of models, exploring the main themes and any differences within

each.

4.4.1 Piagetian Constructivist

The book Primary Science: Taking the Plunge edited by Wynne Harlen (1985) provides
a good overview of ideas at that time, including some differences between the authors.
The notion of a Plowden influenced, child-centred approach is evident in many

chapters, for example:

From all around comes the invitation, from all around comes the challenge. The
question is there, the answer lies hidden and the child has the key. (Elstgeest,
1985, p. 10)

An anti-‘transmission’ view of ‘children as scientists’ also comes through strongly in

some chapters:

We are inclined to think we ought to present the children with the truth and that
is where the basic mistake is made. Scientific activity, and also that of the
children, is directed towards detecting the truth as it reveals itself in the reality

of the things we study. (Elstgeest, 1985, p. 14)

The above quote also reveals an epistemological belief that knowledge emerges from
the material world, a belief which underpins the argument of many authors in the book

that:

Our reasons for emphasising the use of science process skills is not, then just for
their own sake. ..this is the only way in which they will build up useful ideas or
concepts. (Elstgeest, 1985, p. 40)

However, in a similar way to Leach and Scott’s later conception of learning demand
(Leach and Scott, 2002), Harlen and Jelly (1989) describe concepts as low or high
order, with low order concepts being more concrete and high order concepts being more
abstract and able to generalise to a wider range of situations. They argue that the
concepts children should learn in primary schools should be restricted to those that can

be generalised from a range of experiences (p. 55).
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This is not, however, an entirely heuristic model. Although experience before
generalisation is the key theme, the role of the teacher is not only to provide the
experience, but also to draw attention to particular features and to support the making of
generalisations. Later in the book, Elstgeest, Harlen and Symington, (1985) explore the
value of a whole class discussion, suggesting it should be called a class conversation: ‘a
form of communication where the most generous sharing of ideas is made possible.” (p.
93). The teacher is seen as an equal in this, not as an authority, though they do have the

role of ‘chairing the discussion’:

this gives the teacher a chance to make unobtrusive corrections, to give further
encouragement, to point out relationships, to highlight what is relevant and to

obscure what is trivial.” (ibid. p. 93).

The sense of reciprocity is an element of dialogic talk (Alexander, 2004a; Mortimer and
Scott, 2003) considered in the previous chapter. Drawing on the linguistic insights of
Lemke (1990) and Mercer (2000), the suggested teacher interventions could be seen as

rephrasing, selecting and marking.

Not all authors at that time shared the view that concepts should be restricted to those
that could be derived from empirical evidence. Osborne (1985) focuses on conceptual
change, placing an emphasis on children coming to understand scientific ideas as
‘intelligible, plausible and useful’ (p. 82) and suggests a role for whole class discussion;
different ideas about the same thing can be brought together and the scientific ideas

should be introduced as a possible option:

Offer them a scientific view as one worth trying as well as others; don’t insist

that it is ‘right’, but let children explore its value for themselves. (ibid. p. 87)

Harlen (1985) discusses the ‘process/content debate’, concluding that both are important
and generalised conceptual content could be specified. She also recommended, for
children towards the end of primary school (now upper Key Stage 2), the use of more
abstract concepts such as ‘plants use the sun’s energy to produce food they can use and
store’, that could not be attained through generalisation. The introduction of the

National Curriculum (1990) for science in primary schools provided a model of
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progression in terms of ‘levels of attainment’ in both processes and content of science.
This led to a version of science that separates the processes of science and other
conceptual content, but all versions of the National Curriculum have included in some
form the notion that teaching should bring them together (see for example, DfEE/QCA
(1999, p. 83).

The constructivist models argued that the role of teachers was to provide experiences
and support children in developing the process skills that would enable them to make
generalisations from concrete experiences. Discussion was seen as having an important
role in the development of process skills, such as in focussing attention on relevant
variables, and in comparing results and drawing conclusions. Concepts that could not
be attained in this way were seen by most authors as inappropriate aims for learning in

the primary school.

4.4.2 Social Constructivist: Concept-led

In common with the Piagetian constructivist models, the centrality of individual
children’s ideas as the starting point for conceptual change is the dominant feature of
social constructivist concept-led models. Influenced by Bruner and Vygotsky, the
Piagetian idea that children could not grasp more abstract constructs until the age of 11
that underpinned the constructivist models had been challenged and the role of the

teacher in helping children to understand these ideas shifted accordingly.

Models of teaching primary science were influenced by development of a defined
approach to teaching based on social constructivist theories of learning that was an
outcome of the secondary Children Learning in Science (CLIS) project (Scott, 1987)
shown in Figure 4.1 and so this approach will be explained briefly.

In this sequence, after a period of orientation to engage interest, comes the elicitation of
children’s existing ideas, based on the belief that individuals construct their own
meaning and that ‘What is already in the learner’s mind matters’ (p. 7). The focus was
on the development of children’s conceptual understanding. In the proposed teaching
sequence this is followed by restructuring, in which the role of the teacher is to provide
experiences that may challenge existing ideas that are not in line with those of the

scientific community.
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Figure 4.1 A Generalised Model for a Constructivist Teaching Sequence
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In this sequence, after a period of orientation to engage interest, comes the elicitation of
children’s existing ideas, based on the belief that individuals construct their own
meaning and that ‘What is already in the learner’s mind matters’ (p. 7). The focus was
on the development of children’s conceptual understanding. In the proposed teaching
sequence this is followed by restructuring, in which the role of the teacher is to provide
experiences that may challenge existing ideas that are not in line with those of the

scientific community.

One means of restructuring suggested by CLIS may be pupils listening to the ideas of
other pupils and so having their own ideas challenged. Scott (ibid) also suggests that a
teacher demonstration may be used to promote cognitive conflict. In this social-
constructivist view, interaction with others is seen as similar with interaction with
objects — as a source of cognitive conflict in the external environment. Pupils testing
their own ideas through practical investigations is seen as one of a range of experiences

that may support restructuring, but the model does not focus on this.

After restructuring comes application in which children are to be provided opportunities
to use their newly constructed ideas by applying them in different situations, perhaps in
problem solving tasks. The final stage is review in which the children are invited to

compare their new ideas with their initial ones.
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The CLIS project led on to the similar primary Science Processes and Concept
Exploration (SPACE) project (e.g. Russell and Watt, 1990; Osborne et al.,1991;
Osborne et al., 1992) and resulting Nuffield Primary Science SPACE books for teachers
(e.g. Bell, 1996) and the teaching sequence was also directly developed by Harlen
(1992, 1993) and Ollerenshaw and Ritchie (1993) into differing models of teaching that

are considered below.

Harlen makes explicit reference to Bruner and Vygotsky in her discussion of the
importance of talk in children’s learning. In a change from her previous work she
recommends the introduction of scientific ideas, but maintains the importance of

empirical evidence for these by recommending that this should be as:

...alternatives worth considering and that these are tested in terms of the
evidence available so that everyone can judge the extent to which they work in

practice.

(Harlen, 1993, pp. 118-9)

She goes on to suggest that:

As children progress they can be encouraged to consider alternatives, by
argument and information from secondary sources and not only from what they

experience directly.

(ibid., p. 119)

This view of progression is important in defining the curriculum content of the later
years of primary school which, in Vygotskian terms, makes a transition between
‘everyday’ concepts and ‘scientific’ concepts (Vygotsky, 1987). In a more recent
publication, Harlen (2006) recommends different activities and expectations for children
in middle (8-10 years) and later (10-12 years) primary years, still grounded in a

Piagetian view of development when she writes that for 10-12 year olds:

The things that can be manipulated mentally are restricted to those that have a

concrete reality for the child. (ibid. p. 57)
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This raises questions about how and whether decisions about age-appropriate science

content can be made from a Vygotskian perspective that also takes into account the

realities of maturation.

Teacher books in The Nuffield Primary Science SPACE series provide suggestions
firstly for ‘Finding Out Children’s Ideas’, and then for ‘Developing Children’s Ideas’.
They advocate planning activities for individual children based on their initial ideas and
an implicit assumption is that different children may be undertaking different activities
because teachers need to respond to their personal starting points. The Nuffield/SPACE
books suggest whole class discussion as one of a range of strategies for finding out
children’s ideas, suggesting that teachers should choose their remarks so that the
children know the discussion is genuinely open and feel secure in expressing their ideas,
have sufficient time to express ideas, value the ideas of others and are prepared to offer
and receive comments in a constructive way. This characterisation of discussion could
be seen as dialogic in its emphasis on reciprocity, genuine open ended questions and
supportive environment. What it lacks in terms of Alexander’s (2004a) definition of

dialogic talk is an explicit expression of being cumulative.

The Nuffield/SPACE materials maintain a privileged place for experience with objects

but also see social interactions as an important means of changing children’s ideas:

While direct experience is the touchstone for learning in the primary school, it is
also true that many ideas are acquired, modified and developed during social
interactions.

(Bell, 1996, p. 52).

Throughout the Nuffield/SPACE teachers’ books, questions that teachers could ask
children to elicit and develop their ideas are shown in enlarged type, indicating their
significance. They comment that whole class discussions can be useful for sharing

ideas but they do not always give all children a chance to speak.

Ollerenshaw and Ritchie (1993, 1997) developed the CLIS teaching sequence for
primary schools, drawing parallels with stages of the sequence and processes of science
so that Orientation and Elicitation, are related to ‘Exploration’ and Intervention and

Review are linked to ‘Investigation’. They focus on the individual:
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The focal point of the whole learning environment is each, separate, individual,
child — albeit in group contexts.

(Ollerenshaw and Ritchie, 1997, p. 6)

However, while discussing case studies of groups of children working with a teacher,
they examine the ways in which teacher interventions and interactions support learning
through the processes of science. They make some specific suggestions about where
the whole class could be an appropriate choice of organisation. They suggest it could
be used in the Orientation phase, through whole class visits, visitors, story or role play
and in Elicitation by having a whole class record of ideas as a floor book or having
class discussions, but they prefer small groups with the teacher joining as an equal
partner. In the Restructuring and Review phases, they see teachers leading a discussion
of ideas as important and note that it can take place with individuals, groups or whole
class. The importance of this discussion is explained by citing Barnes who says that

learning from group activities:

...may never progress beyond manual skills accompanied by slippery intuitions
unless the learners themselves have an opportunity to go back over such
experiences and represent them to themselves. There seems every reason for
group practical work, in science for example, normally to be followed by
discussion of the implications of what has been done and observed, since

without this what has been half understood may soon slip away. (Barnes, 1976,

pp. 30-1)

The last stage of Ollerenshaw and Ritchie’s sequence is Application as in the CLIS
teaching sequence. By drawing on Tharp and Gallimore’s (1988) interpretation of
Vygotsky’s work - that teaching is assisted performance - they present the role of the
teacher as starting out as unobtrusive, while children’s ideas are being explored,
becoming more interventionist, to restructure these ideas, before becoming unobtrusive
again and, finally, acting as a consultant for children to approach if they choose as they
apply these ideas. This sense of progressive ‘handover’ (Bruner, 1983) is more explicit
in Ollerenshaw and Ritchie than in the other publications. It can be related to the cycles
of ‘opening up’ and ‘closing down’ classroom talk in Scott and Ametller’s analysis

(Scott and Ametller, 2007).
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Harlen (2000) moves away from her earlier Piagetian constructivist stance towards a

social constructivist emphasis as underpinning the view of learning:

...through becoming aware of others’ ideas and sharing their own, children
negotiate meaning for their experiences and the words used to communicate
them....It 1s central to learning in science that children have access to the views
of others and to the scientific view, but at the same time retain ownership of

their developing understanding. (p. 24).

Harlen (2000) advocates that children should be given the freedom of discussion in
small groups without the teacher to formulate ideas before reporting them back to the
whole class. She provides no explicit theoretical underpinning for her recommendation
that class discussion should take place at the beginning and end and sometimes during
the lesson. She suggests that the function of the discussion at the beginning is to
motivate, to make sure children know what they have to do and what is expected of
them, and that ‘at intervals in the work children should meet together as a class to listen
to reports of each other’s progress and share ideas’ (p. 69). She recommends that
teachers should ‘organise small and whole-class discussion of what has been learned
both from the findings and from the procedures used’ (p. 85). She argues that this
provides the opportunity for children to reflect on the procedures and learn from any
mistakes and that holding a whole class discussion at the end ‘should be the normal
practice’ (p. 115) drawing on the same quote from Barnes (1976) as did Ollerenshaw

and Ritchie to support this.

Harlen (2000) notes that a ‘supportive classroom climate is needed for productive
discussion. Ollerenshaw and Ritchie (1997) take this social consideration further
towards a cultural view and, for example, discuss how mutual lack of understanding
between teacher and child can lead to barriers to learning. They cite Wells (1996),
saying that ‘the desire to communicate promotes in children the art of formulating
thoughts and feelings which itself becomes the strongest spur to trying actively to
understand them’ (Ollerenshaw and Ritchie, 1997, p. 19), pre-empting what has since

been defined as a sociocultural perspective.

In the social constructivist-based models described above, the role of the teacher in
discussions is being part of a group rather than dominating it. Harlen (2000)

recommends listening and encouraging, asking children to explain their thinking,
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valuing children’s ideas, and avoiding giving the impression that only one right answer
is acceptable and should be guessed, ideas which are also present in Ollerenshaw and
Ritchie (1997). These recommendations form a version of classroom interaction in line
with the ‘deep features’ of interactive teaching listed by Moyles et al. (2003), (section
3.2). The authors do not distinguish between the kind of teacher talk to be used in
whole class discussions and that to be used in small group discussions or with

individuals.

Case studies in the professional literature that present extracts of transcripts of
discussions between teachers and children to exemplify dialogues that support learning
(for example, Harlen, 2000; Ollerenshaw and Ritchie, 1997), are mostly taken from
small group interactions rather than whole class discussions. The implication seems to
be that small groups are the preferred location for this kind of interaction. However,
Harlen (2000) also discusses two case studies, which involve the discussion of ideas as
a whole class. In these the sharing of ideas was emphasised, with reference to Barnes
(1978) and ‘co-constructing’ knowledge. Barnes (1976) views what he terms
‘exploratory talk’ in Piagetian terms as ‘the means by which assimilation and
accommodation of new knowledge to the old is carried out.” (p. 39). In this model, the
emphasis remains on what happens within the mind of the individual, rather than
considering how what happens between minds contributes to this as emphasised by

sociocultural approaches.

It is only in Harlen (2000) that she refers to the CLIS based teaching sequence as a
model of teaching and instead she develops a model for children setting up and carrying
out investigations to support conceptual change. This has developed over time and the
most recent available (Harlen, 2006) is presented in Figure 4.2. In this model the
Piagetian notions of accommodation and assimilation are evident in the way that new
evidence is seen as confirming or rejecting a hypothesis/child’s idea. Also in the
category of professional literature Ward et al. (2005) follow Harlen in focussing on the
role of process skills in developing children’s conceptual understanding. The concept of
child as scientist 1s still strong here in spite of critiques such as that of Driver et al.

(1994).
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Figure 4.2 The Last Stage in Harlen’s ‘Model for the Development of Understanding’
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4.4.3 Social Constructivist: Activity-led

With the exception of identifying children’s abilities to contribute to both whole class
and small group discussions as a key skill, the National Curriculum (DfEE, 1999a) does
not make any reference to whole class teaching. It avoids any discussion of how to
teach, leaving a role for professional literature in doing that. The introduction of the
NNS and NLS changed this, providing explicit models of practice in terms of lesson
structure, groupings and even guidance on pedagogical techniques and details of the
kinds of interactions that should take place. This was non-statutory, but Ofsted
expected to see it and so there was considerable pressure on schools to adopt the
strategies (Cambridge Primary Review, 2009a). There was no equivalent strategy for
science, there was, however, a non-statutory ‘scheme of work”’ for science that was

published by the Qualifications and Curriculum Authority (DfEE/QCA, 1998).

The schemes of work take the Programmes of Study from the National Curriculum to
provide a map of topics, or ‘Units of work’, for each year group based on the conceptual
content, and integrate this with a view of progression in scientific enquiry so that each
unit of work also has a focus on aspects of the processes of scientific enquiry. A unit of

work consists of a sequence of activities. Specific vocabulary associated with the unit 1s
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listed and, occasionally, there is also a reference to the kind of talk that children would
have the opportunity to use, for example, ‘expressions of reasons using because’,
‘expressions for making and justifying predictions, generalising and summarising’
(DIEE/QCA, 1998, Unit 3B), each of which are associated with an aim and learning

outcomes.

An interesting example to consider is an activity from Unit 5C Gases around us. It

states that through this activity children should learn:

o that powders and sponges are solid materials with air in the 'gaps' in between
particles
» to make careful observations of materials and to explain these using scientific

knowledge and understanding

(DfEE/QCA, 1998, Unit 5C Gases around us, p. 1)

This model states defined conceptual and procedural aims. These are linked by the idea
that observations can be explained using scientific concepts. Activities, such as
squeezing a sponge under water to make bubbles are recommended. The wording of the
associated learning outcomes: that children should be able to ‘describe how the bubbles
appear’ and ‘identify the bubbles as coming from the spaces between the particles and
with help suggest they are air’ makes a clear link between the empirical experience and
the explanation, seeming to suggest that the explanation should be developed somehow
by the teacher through discussion. There is no guidance here, however, on the form the

‘help’ should take.

Similarly, Unit 3B recommends that children should grow plants in different conditions

and that teachers should:

e Talk with children about what the results show

e Extend their knowledge from e.g. the roots need more room, to e.g. the
roots need more room so they can take in more water

e Help children to decide what evidence to collect

e Ask what else beside water and light is necessary for growth. If
necessary prompt them to think about warmth.
(DfEE/QCA, 1998, Unit 3B Helping plants to grow well, p. 1)
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This emphasis on the development of ideas through a combination of practical
experiences and talk is very much in line with a social constructivist approach. There
seems to be an attempt to avoid any language that could be seen as being within a
‘transmission’ view of teaching, and reluctance to position the teacher as a source of
knowledge. Words like ‘help’ and phrases like ‘extend their knowledge’ imply a
teacher intervention, but terms such as “tell” are not present. There are occasional

recommendations for narrowly focussed interventions:
Ask children to suggest why using lots of seeds rather than one or two might be better.
(DIEE/QCA, 1998, UNIT 3B Helping plants to grow well, p.1)

But these are rare. We can imagine how a teacher using this model would find
themselves engaged in the ‘dishonest” dialogues described by Driver (1983) as they
attempt to reach specified learning outcomes while avoiding any sense of

‘transmission’.

Unlike in the ‘concept-led’ models of social constructivist teaching, there is no link
between the elicitation of the ideas of individual children and the planned activities. In
the QCA model, the assumption is that the entire class will undertake the same or
similar activities and so the implicit message is that much of the discussion will occur in

whole class contexts.

The commercial scheme New Star Science, published by Ginn, will be discussed here as
it is an example of an activity-based model that influenced the teachers in the case
studies and also because its authors are leading figures in the ASE. In this scheme, a
sequence of activities is suggested and these are linked with the aims and content of
units in the QCA scheme of work. These are often practical, but frequently advocate
teaching abstracted procedural knowledge through discussion activities. They provide
specific questions that the teacher could pose to develop either conceptual or procedural
understanding, for example, ‘Do you think a solid disappears in the water when it
dissolves?’ and ‘What can Gina [a fictional character] say from her results?’ (Feasey et
al., 2001, p. 6 and p. 12 respectively). The Teachers Guide, (Feasey et al., 2000)
explains that these can be used for individual, group or whole class interactions and
stresses the need for teachers to take a flexible approach to their use. This scheme has

the advantage of providing domain-specific questions that link what children might
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experience with common alternative ideas and scientific knowledge, but again avoids
any notion that the teacher may need to introduce the scientific view in the resulting

discussion.

4.4.4 Social Constructivist: Procedure-led

Anne Goldsworthy has been a leading author in a number of different publications with
a common theme of atomising different aspects of the process of scientific enquiry, and
what might be involved when children carry out investigations. In the ASE Guide to

Primary Science, Goldsworthy suggests improvements that can be made to investigative

work including:

o Identify which decisions will be taken by the teacher and which by the pupils.
Do not expect pupils to take all planning decisions in every investigation.

o Teach pupils the skills and procedures of investigations, clarify how pupils can
learn scientific procedures through doing an investigation and make them aware

that this is the purpose of the lesson. (Goldsworthy, 1998, p. 69)

Goldsworthy’s (1999) recommendation that specific skills be taught to children prior to
carrying out investigations that will need those skills is in opposition to the
recommendation of Ollerenshaw and Ritchie (1997) that any teaching about the
processes of science is best done in context as the need arises during investigations. An
assumption of the Goldsworthy model is that the main focus of an investigation has
usually already been decided by the teacher but children may, for example, identify

variables or make decisions about measurements to be taken.

Models of practice encouraged in the NNS and NLS and promoted by Black and
Wiliam (1998) in ‘Assessment for Learning’ emphasise making learning intentions
explicit for children. This has been related to science teaching in Key Stages 2 and 3 by
the AKSIS project (Goldsworthy et al., 1999, 2000, 2001) which identified that children
were frequently unaware of the teacher’s purpose when they were carrying out
investigations, i.e. that they were to be learning process skills as well as whatever was
the conceptual focus. They argued that if pupils had a clear understanding of what
constituted ‘good’ process skills, they would be much better able to learn them and put
them into practice. The AKSIS project published teaching materials that included, for

example, whole class teaching activities on how to phrase a scientific generalisation.
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Children are asked to compare statements about a set of data such as ‘The higher your
breathing rate, the greater your pulse rate’ and ‘Jenny had the most breaths and she also
had the highest pulse rate’ (Goldsworthy et al., 2000, p. 82). These comparisons present

the language of science as part of the children’s understanding of what constitutes ‘good

process skills’.

The resources (overhead transparencies) and detailed instructions for the teacher are in
line with conceptions of ‘interactive whole class teaching’: the class is usually specified
as the organisational group and strategies, such as children coming to the front of the
class to point out features, move cards or draw on the transparencies, or short discussion

in pairs before feeding back to the class, are similar to those recommended by the NNS

and NLS.

The approach adopted in these publications was supported by developments in testing at
the end of Key Stage 2 to include questions that focussed on aspects of the process of
scientific enquiry. In this model, the separation and atomisation of processes and
content is justified as it supports clear communication of success criteria to children but
1s also conveniently accessible to summative assessment and the associated external
accountability which may drive a teacher’s implementation of the model. I have found
that teachers are pleased to have a simplified solution that relieves them of the demands
of supporting around thirty children in planning and carrying out practical investigations
(McMahon and Davies, 2003). In her review of teachers’ and educationalists’ views of

the aims of science education, Eady concludes that:

while science educationalists perceive this [the role of processes] in terms of
capitalising on the interrelationship between skills and concepts, by eliciting and
developing pupils’ preconceived ideas and turning them into a form that can be
tested, schools are more likely to focus mainly on developing process skills...and
teaching scientific knowledge as a separate entity and specifically for tests.

(Eady, 2008, p. 17)

In the procedure-led model process skills become a body of knowledge in their own
right, a model in line with their presentation, in National Curriculum terms, as elements
that can be assessed distinctly. This cannot be considered as a complete model in that it

only addresses the process element, but in taking that element as a distinct body of
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knowledge to be taught to the class as a whole it is different from the concept-led

models and follow the recommendation of Gott et al. (1995) that procedural knowledge

should be seen as an end in itself.

4.4.4.1 Summary of Social Constructivist Models

In the concept-led models examined here, (Harlen, 2000; Ollerenshaw and Ritchie,
1997). “elicitation’ of children’s existing ideas is understood as being in line with
developing the hypothesis of a scientist. Although Ollerenshaw and Ritchie (1997)
stress that the time scales between elicitation and intervention can vary, with elicitation
sometimes informing the next verbal exchange, the dominant approach has been a focus
on the longer time scales and how teachers can use elicitation to inform their planning
of activities. The activity-led models tend to see it as a means of assessing children’s

progress towards predetermined goals.

For many authors who relate their models of teaching to social constructivist theories of
learning (Harlen, 2000; Harlen and Qualter, 2004; Ollerenshaw and Ritchie, 1997;
Howe et al., 2005), knowledge about the nature of science will be an outcome of
children undertaking enquiries into questions of their own, or being encouraged to test
their own ideas. There is broad agreement that acting like scientists can help children to
understand the relationship between ideas and evidence. The procedure-led models
recommend explicit teaching to help children understand these relationships rather than

a more contextualised approach.

Harlen (1993, 2000) and Ollerenshaw and Ritchie (1997) emphasise the centrality of
children testing their own ideas, with support from the teacher in planning, managing
and making sense of their investigations. This is not a naive empirical view of the role
of practical work (Millar, 1998), but the models in the professional literature have not
yet produced clearly accessible guidance for the teacher on how to talk about the
relationship between children’s ideas, the outcomes of their investigative work and
scientific knowledge. The activity-led models place more emphasis on practical work
and enquiry that is teacher-led, and use a repertoire of investigative activities that are

believed to support learning of particular concepts.
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4.4.5 Emerging Sociocultural

Harlen and Qualter (2004) recognise some challenges to the social constructivist model.
Chapter 7, entitled ‘A Framework for Learning in Science’ focuses on the role of
scientific processes in conceptual learning as in Harlen's earlier publications. However,
much later in Chapter 19, ‘The role and organisation of practical activities’, literature is
cited that challenges this: Miller and Luben (1996) found that children did not change
their ideas through practical work and recommended it should be used mainly to
develop procedural understanding. Cited alongside this are Murphy et al. (2000) who
reported that practitioners who promoted interaction were the most successful and that

classroom talk was central to learning.

Going still further in this direction of sociocultural approaches, Harlen (2006)
reemphasises the centrality of scientific processes in children’s learning of science, but
also includes a section on the importance of ‘dialogic talk’ and notes that the emergence
of what she terms ‘sociocultural constructivism’ places greater emphasis than before on
communication through language, on the influences of cultural factors and on linking to
a ‘community of learners’, but this is not integrated into her model In using the term
‘sociocultural constructivism’, Harlen locates sociocultural approaches within
constructivism rather than suggesting this is a post-constructivist paradigm as proposed

by Mortimer and Scott (2003).

Harlen acknowledges that:

It is possible that by following the ideas of Piaget, mediated by educators who
have translated his views of learning into classroom experiences, there has been
an overemphasis in primary classrooms on activity at the expense of
discussion....Children need not only to have direct experience but to develop
their understanding of it through negotiation — exchanging views with others. It
is important, therefore, to plan time for discussion into practical work. It also
helps to structure that time so that ideas are shared and used to take the
understanding of all beyond what each could achieve individually.

(Harlen, 2006, p. 163)
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The last sentence is of particular significance to a consideration of whole class teaching
and suggests a possible role for it in structuring lessons and time that will be considered

through the case studies.

There remains a sense of separation between hands-on experiences with objects and the

role of interaction with other people, as is evident in these sentences;

However, we may still think of the individual as taking from this shared
understanding what helps them make sense of their own experience. Thus we
consider learning being developed through interaction with objects as well as

people. (ibid., p. 8)

Whereas Kress et al. (2001) argue that when using any objects within a science lesson,
their meaning and the way in which children relate to them is always mediated by the

culture through the teacher and other children.

The model proposed by Howe et al. (2005) is based on the authors’ version of the CLIS
teaching sequence and influenced by Ollerenshaw and Ritchie and so is rooted in social
constructivism. They maintain the central importance of children using the processes of
science to develop their ideas, but alongside this introduce a repertoire of other
strategies, such as explanation through analogy. They identify different procedural
knowledge for different domains of science and teaching strategies for particular
concepts within those domains. The emergence of sociocultural approaches in research
into science education is noted by the authors but not well integrated into their
approach. They make some comments about the role of whole class teaching (based on
early emergent ideas from this thesis): that sharing ideas supports a culture of
collaboration, that children can learn from each other’s ideas and that teachers can
signal particularly significant ideas. The second edition, (Howe et al., 2009) draws on
research for this thesis to begin to develop ideas about the implications of a

sociocultural approach for their interpretation of the CLIS teaching sequence.

There is further evidence that more recent publications are shifting towards a greater
consideration of the role of talk in teaching science from a sociocultural perspective.
The ASE Guide to Primary Science Education, edited by Wynne Harlen (2006), which

provides a good overview of contemporary dominant ideas in the primary science
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community, contains a chapter written by Phil Scott and Hilary Asoko in which they
explain, for a primary science audience, the concept of communicative approach
developed by Scott with Mortimer (2003) and Mercer’s ideas about exploratory talk
(Mercer, 1995) as explained in section 3.4. This is underpinned by a sociocultural view
of learning and the centrality of talk in meaning-making. In the same book, Dabell et al.

(2006), note the importance of the role of discussion between children and others:

...children need to discuss ideas, build on each other’s expertise, use each other
as sounding boards and work creatively in a community of learners. They need
to interact with others to plan, explore and discuss and direct their activities; in

doing so they try out and modify their ideas. (Dabell et al., 2006, p. 140)

This explicit reference to a community of learners relates to work such as that of Wells

(1999) locating it within a sociocultural approach.

In more recent publications, there is increasing emphasis on the role of talk, including
whole class discussion, but still little guidance for teachers on how to use talk for
different purposes. In particular, guidance needs to be developed for ways in which talk
related to hands-on experience with objects can help children to learn established
scientific concepts. Leach and Scott (2003) argue that practical work ‘should be
conducted in such a way that the main purpose is for students to interact with ideas, as
much as the phenomena itself.” (p. 104) and see this as a challenge for developing the
existing models of teaching science. There is also a need for guidance on how talk can

be used in different classroom organisation contexts, including whole class teaching.
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4.4.6 Summary of the Role of Interactive Whole Class Teaching in the
Models

In the professional literature, the importance of talk and other interactions is mostly
understood in social constructivist terms — how, through questioning, teachers can help
children to use their existing ideas to make sense of the evidence. What it does not
always acknowledge are the insights of linguistic analyses: that, through interactions,
teachers are selecting, shaping and providing messages about which ideas are ‘correct’;
talking entities into existence (Ogborn et al., 1996); and developing semiotic
relationships (Lemke, 1990). In their concern to avoid advocating ‘transmission
teaching’, the role of the teacher in introducing the ideas of the scientific community
and in providing children with access to these ideas, is presented in the models as
subtle, perhaps too subtle for teachers to implement with confidence. Conceptions of
dialogic teaching are beginning to influence these models, however, and Table 4.1
provides a summary of the guidance available on the role of whole class teaching and

talk addressing my sub-research question:

What is the role of ‘interactive whole class teaching’ in models of teaching

science in the literature?

Table 4.1 Summary of the Role of Interactive Whole Class Teaching within each model

Model Role of Interactive Whole Class Teaching within each
model
Piagetian
- Focus on individual and small groups, not whole class.
Constructivist

Explicit examples and advice on types of teacher questions to
support process skills.

Whole class discussions can be used to make children aware
of the ideas of others and stimulate personal ideas for more
exploration/testing.

Limited by a view of the knowledge to be constructed — only
that which can be generalised from direct experience
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Model

Role of Interactive Whole Class Teaching within each
model

Social constructivist

Concept-led

Harlen:
Whole class teaching is important at the start of lessons to:
e Motivate
e C(Clarify goals
e Set up group work
And at the end of lessons:
e Children reporting to each other
e Children questioning each other
¢ Increasing emerging understanding

It can also be used at intervals to share ideas and report
progress.

Ollerenshaw and Ritchie:
Orientation - through whole class visits, visitors, story or role

play.

Elicitation - whole class record of children’s ideas, class
discussions, (small groups preferred).

Restructuring - discussion of ideas as whole class,
(individual and small group preferred.)

Review - helping children to understand the significance of
the results of investigation, refer to previous ideas.

Regular whole class discussion is important at the beginning
and end of activities.

Social constructivist

Activity-led

Whole class activities are assumed.

Discussion is recommended to review ideas and to discuss
the outcomes of experiments in order to help children reach
particular concepts

Social constructivist

Procedure-led

Whole class organisation is assumed

Interactive - verbally and physically - use of talk partners.

Focus on establishing scientific conventions and language
relating to process skills.

Emerging
sociocultural

Dialogic talk is explicitly introduced, but not well integrated.

More emphasis on collaborative learning resulting in better
outcomes than individuals could achieve alone.
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4.5 Summary of Chapter Four

Five models of teaching science have been identified and discussed with particular

reference to ‘interactive whole class teaching’ at Key Stage 2:

« Piagetian Constructivist

* Social constructivist — conceptual-led
* Social constructivist — activity-led

* Social constructivist — procedural-led

* Emerging sociocultural

The dominant models of teaching science at Key Stage 2, which is espoused in
academic literature and theory-driven publications for teachers, are underpinned by
social constructivist principles and focuses the learning on individual children,
privileging the role of hands-on experience and learning through exploration and
experiment. Although these do not oversimplify the complexity of the connection
between children carrying out scientific investigations and learning scientific ideas, and
note the importance of talk, the ways in which the two are linked is not clear for
teachers. A discussion is emerging about the potential for sociocultural perspectives
and, in particular, for the role of dialogic talk that validates the focus of this thesis.
Aspects of the models identified in this chapter inform the analytic framework

developed in the methodology chapter.
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Chapter 5: Methodology

5.1 Introduction

In Chapter Five, I will provide a rationale for the case study methodology adopted to
address the research questions and discuss the associated ethical issues. I will then
explain how conducting a pilot study led to refinements in the data collection and
development of the analytic framework. The analytic framework will be explained and

related to the research procedures, raising issues of validation and reliability, which will

be considered.

5.2 Developing a Methodology Consistent with a Sociocultural
Perspective

Making the ontological assumption that the reality of social interaction is constructed
through the negotiated meanings of those involved, I began my search for an
appropriate methodology with a consideration of ethnographic approaches. Woods
(1996, pp. 37-41) takes symbolic interactionism as the theoretical framework for his
consideration of an ethnographic view of educational research, noting the layered
complexities of meaning that are developed by individuals and by individuals’
responses to each other, and how these develop within a particular social framework.

This interpretative approach offered a way of addressing my main research question:

How can an understanding of ‘interactive whole class teaching’ make a
contribution to the development of models of science teaching at Key Stage

Two?

by exploring classroom talk in terms of what it meant to the participants and to me in
my role as a lecturer in science education, and by emphasizing the need for trusting
relationships and explaining the role of researcher reflexivity. However, although the
ethnographic approach generates rich descriptions that provide a critical perspective, it
doesn’t seek to provide direct recommendations for practice whereas the approaches
adopted by educational researchers using a sociocultural perspective aim to generate
guidance for practitioners (Mercer, 2008), and this is in line with my aim; to develop
models of science teaching at Key Stage 2. As discussed in chapter 3, sociocultural

theory provides a way of understanding the relationship of knowledge construction
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between the individual and others in terms of interaction between intramental and
intermental planes (Vygotsky, 1978; Wertsch, 1991; Mercer and Littleton, 2007),
offering a way of making sense of ‘interactive whole class teaching’ in terms of the

development of an intermental plane.

Bruner (1996, pp. 13-42) provides a set of nine tenets which seek to encapsulate the
soctocultural perspective in relation to understanding education and these provided a
useful frame of reference for developing my methodology and relating the research
questions generated through the exploratory case study in chapter 2 more specifically to

a sociocultural approach.

Perspectival Tenet - The meaning of any fact, proposition or encounter is relative to

the perspective or frame of reference in which it is construed.

In chapter 2 I introduced the reader to my perspective and in chapter 4 I sought to
understand ‘interactive whole class teaching’ in terms of existing perspectives in
primary science education. The perspectival tenet raised questions about what different
perspectives were relevant to my study and therefore which different participants I
should seek to access. As it was the role of teachers I was most concerned with, their
viewpoints would be central and I needed an approach that would access these. Thus the

perspectival tenet underpins the question:

What are teachers’ understandings of how ‘interactive whole class teaching’

contributes to their teaching of science?

Constraints tenet - Meaning making is constrained by ‘natural predispositions’ shaped

by the cultural ‘tool kit of ways of thinking’

Individual predispositions of children were not a focus for my study; rather I wanted to
explore the role of ‘interactive whole class teaching’ in developing a ‘cultural tool kit’
around scientific ways of thinking. My analysis would need to enable me to consider
what versions of scientific thinking were informing this tool kit so it was important to

access teacher’s views of the nature of science.
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Constructivist Tenet - Reality is constructed

My assumptions are that the participants in classroom interactions; the teacher and
children are constructing reality both in terms of the versions of scientific knowledge
and of their understanding of the social meanings of interactions. As a researcher
located in the classroom I myself would be constructing reality in the field, and then

reconstructing it through later analysis of data.

Interactional tenet - Passing on knowledge and skill involves a sub community in
interaction. In many cultures one subcommunity often takes the form of a teacher and

class of children with the specific purpose of bringing about learning.

The interactionist tenet is central to my research question as it is the nature of the
interaction between teacher and children in passing on the knowledge and skills of

science that 1s my main focus hence the research questions:

What is the nature of interactions within whole class interactive teaching in

science? and

How does ‘interactive whole class teaching’ contribute to teaching about the
nature of science and scientific processes and scientific knowledge and

understanding?

I decided to use video as a method that would capture both the utterances and actions

that make up the interactions.

Externalization tenet - Externalization enables the development of shared and

negotiated ways of thinking in a group. It also enables reflection and metacognition.

I wanted to minimise the impact my presence as researcher had on the shared and
negotiated ways of thinking in the class being studied so I could access the normal
patterns of ‘how we do things here’. Being a non-participant observer was a natural
consequence of this. I also sought to externalise ways of thinking held by the teacher
and this informed the research method: asking the teacher to reflect on video footage of

‘interactive whole class teaching’.
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My focus on ‘models of teaching’ is a form of externalization in which approaches
considered to be of value within the science education community are theorised and

made explicit. This relates to my question:

To what extent are strategies within whole class interactive teaching evident in
classrooms supported by the models of teaching science identified in the

literature?

Instrumentalism tenet - Education has purposes and consequences for individuals and
for cultures. These may be explicit through a curriculum, but are also outcomes of

cultural values and expressions of power through an ‘underground curriculum’.

In my analysis I wanted to recognise that both explicit and hidden purposes would be
shaping events and so consider interactions during whole class teaching both in terms of
the curriculum and deeper ideas about the purposes of science education and how

children were being positioned in relation to science.

Institutional tenet - As institutions schools are distinctive, but may compete with other

institutions to which children belong, such as family, or church, for power and privilege.

The culture of the school in which the classes to be studied were situated needed some
consideration as part of the contextualisation. A consideration of the ways in which the
identities of individual children related to the classroom context was beyond the scope
of my study, but it was important to acknowledge that the children in a class did not

form a homogenous group, and give some indication of the nature of the diversity as

part of contextualising the class.

Tenet of identity and self-esteem - Humans recognise a self with agency and self

evaluation and this leads to (culturally situated) versions of self-esteem.

Children’s self-esteem could clearly have consequences on their engagement in whole
class interaction and teacher’s constructions of self-esteem have an impact on their
approach (Alexander, 2000). While not placing it as a central focus I intended to be alert

to self-esteem as an issue.
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Narrative tenet - Humans seem to organise their experience as either logico-scientific

thinking or as narrative. Narrative helps individuals to find their place within a culture.

Bruner argues that the role of narrative is undervalued, particularly in disciplines such
as science. Scott (1997) has suggested a role for whole class teaching ‘maintaining the
scientific narrative” and I intended to pursue this sense of narrative over the sequence of
lessons that form a unit of work. A case study methodology lends itself to this and also
provides a narrative for readers to relate to in terms of their own experience (Stake,
1995). Kumpulainen and Wray (2002) consider that a challenge for sociocultural
research is how to describe and analyse the dynamic nature of interactions and the
meanings that are generated. Following Bakhtin, they suggest that rather than
focussing on single utterances, chains of utterances and longer episodes should be
analysed in order to understand the meanings developed through them over a period of
time. By looking not at single lessons or even short sequences of lessons, but a whole
linked sequence within a ‘topic’ I aimed to explore meanings developed over a longer

time frame that was meaningful to the teaching context.

5.3 Reasons for Choosing Case Study Methodology

An analysis of models of teaching in the literature alone would not develop an
understanding of how these models of teaching science were being applied in real
classrooms with their conflicting demands and tensions, and how they are developed
and modified by teachers as a result of their own ideas and the contexts in which they
are working. I decided to adopt a case study methodology as this has the advantage of
providing a rich account of the complexities of teaching. By developing case studies of
teaching in action I hoped to develop knowledge of how ‘interactive whole class
teaching’ is being used in science lessons and understand this in relation to both the

teachers’ interpretations and theoretical frameworks.

I decided to look at the existing practice of teachers based on the view that practice and
theory are inextricably linked. Bruner (1996, p. 152) uses two terms to discuss this;
firstly conventionalization — the notion that we do something, and then think about why
later, and secondly: distribution — the view that intelligence doesn’t exist in a single
head, but in the particular environment of practices, of recorded knowledge and other

people, so that intelligence is seen as located in a community. From this perspective
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seeking to understand how teachers use “interactive whole class teaching’, and then

helping them to explain why they did what they did is a means of accessing their tacit
knowledge (Claxton, 2002) in order to reflect on the relationship between theory and
practice, but also in order to consider how make it available to other teachers (Bishop

and Denley, 2007).

Similarly, Stake (1995) makes epistemological assumptions that there are different
forms of knowledge; tacit knowledge and propositional knowledge. Tacit knowledge is
the unconscious knowledge we have based on ‘experiences and rumination’ that we do
not formulate explicitly, will have an have impact on the process of teaching, as
teaching involves interactions that are too fast for considered reflection at every point.
Propositional knowledge is ‘interpersonally sharable’ knowledge that can be made
explicit. Case study provides an opportunity to access both the propositional and the
tacit knowledge of teachers, and by relating these to the models of teaching identified in

the literature I intend to develop that propositional knowledge.

5.3.1 What Kind of Case Study?

Yin (1993) categorised case studies as being exploratory, descriptive or explanatory. He
saw the value of exploratory cases as being to generate research questions or as pilot
studies. Yin presents descriptive cases studies as being of less value than explanatory
case studies, and notes that it is the depth and detail that can lead to understandings of
cause and effect type relationships that are not possible in larger scale studies. Taking a
different position on the value of descriptive case study from Yin, Stake (1995) argues
that the epistemological strength of case study lies in its ability to develop tacit
knowledge, and ‘naturalistic understanding’. In his account, Stake suggests that by
providing a rich case study researchers are contributing to the experience base on which
the reader will construct generalisations. Stake (1995) suggests that case studies are
valuable as they communicate the findings to readers in a way that engages with their
tacit knowledge and leads to learning on a deeper level. He sees this as strength of the

narrative form and gives this as a prime reason for choosing case study methodology.

Taking a slightly different emphasis, Bassey (1999) argues that there are at least 3

categories of case study:
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e Theory testing and theory seeking
o Storytelling and picture drawing

e Evaluative

and proposes that the first kind can lead to what he terms ‘fuzzy generalisation’ in the
form ‘it is sometimes true that...”. He argues that this form of generalisation is

legitimate in that it is contextualised for readers by the evidence in the case study.

Some aspects of teacher practice are more open to propositional formulations than
others, for example, the finding that teacher ‘wait time’ after asking a question is
usually seconds (Rowe, 1972) is easy for teachers to contextualise and reflect on
without the need for a case study. However, more complex linguistic analyses, of how
subtle classroom messages are conveyed may require a fuller and more extended
account such as a ‘story telling’ type of case study for them to be meaningfully
translated, or appropriated into tacit knowledge. Because my aim is to develop models
of teaching science, I wanted the outcomes of my research need be in a form that is
ultimately accessible to teachers. Black (2000) stresses the importance of considering at
the design stage of research how ‘research knowledge can be transformed into

‘classroom knowledge’.

However, by formalising aspects of tacit knowledge as ‘propositional knowledge’ we
are able to examine it in different ways — to try and understand the context in which 1t
has developed, the values and assumptions on which it is based, and to make judgments
about it. This, of course, involves the researcher and reader’s existing ideas, and so if
this process is to be more than recycling and reconfirming existing ideas and their
prejudices reflexivity is required. It is the job of the researcher then to bring this
reflexivity to the telling of the story of the case, and through this, to support the reader
in considering different interpretations and understandings of taken for granted actions

and understandings of the classroom.
In order to address my research question, and be in a position to make recommendations

about practice I needed to take a theory seeking approach, however, in order for those

recommendations to be understood and to support reader relatability (Bassey, 1981, p. 85)
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I wanted to maintain the strengths of a ‘story telling’ case study and aimed to make the

most of both of these aspects of case study.

5.3.2 Reasons for Multiple Case Studies

A sociocultural perspective leads to an emphasis on research that in some way links the
analysis of action to the specific, cultural, historical or institutional settings. However,

Wertsch makes the point that;

And even 1n the case of sociocultural studies that involve no explicit
comparison, the comparative method lurks just beneath the surface, since the

notion of situatedness implies a contrast with other possibilities. (Wertsch, 1991

p. 19)

Yin (2003) considers that a single case study is appropriate when it is a unique or
extreme case that could illuminate particular aspects. This kind of case is not available
for my research question. He also sees some value in the use of a single case that can be
claimed as ‘typical’. Yin (2003) advocates the use of multiple case studies to increase
the ‘external validity’ — the extent to which theories can be generalised. Yin suggests
that ‘replication logic’ means that findings replicated in several cases would be more
robust that those based on a single case study. However he argues that the choice of
case is important — rather than seeing the cases as a large sample in a statistical way,
cases should be chosen because they predict the same or contrasting results from
previous cases and used to test propositions and in this way support the development of
theory. Hammersley (1990) similarly considers that the selection of cases is very
important, in order to provide some control of extraneous variables. Another advantage
of multiple cases is that it enables comparisons between the cases that make ‘taken for

granted’ features of a case more apparent and supports reflexivity.

5.3.3 Selection of Cases

I have developed four case studies, each making a different contribution to the research
(summarised in Table 5.1). I conducted an exploratory study with my own Year 5 class
which raised questions and explained my start points as discussed in chapter 2. I
conducted a pilot study with a Year 4 class which enabled me to rehearse and refine
aspects of the data collection and analysis. Ithen developed two case studies in Year 6

and Year 3.

72



Chapter 5: Methodology

The cases 1 chose could be said to be typical in that there are no outstanding social
advantages or disadvantages and children’s achievement is broadly consistent with
national norms. This has the disadvantage of making the cases less varied with reduced

opportunity for teachers in a range of situations to relate to them. The pilot study was

chosen on the basis of convenience.

However, the teachers were not ‘typical’ in that they had all developed primary science
teaching as an area of expertise; all were science subject leaders in their schools and, in
cases 1 and 2, had undertaken a professional development course that I had led. This
had several advantages for the research: the teachers were familiar with the existing
models of ‘good practice’ in science teaching espoused on the course, and were
intending to explore how these models could be realised in the classroom. It also meant
that the teachers were better placed to engage in reflective dialogues about teaching
science. The teachers were also relatively confident with their subject knowledge in
science, an aspect of science teaching that can prove limiting (Harlen and Holroyd,
1997). This confidence may have contributed to their willingness to allow themselves to
be videoed and had a positive contribution to the research ethics in that it may have
enabled them to have more control over the discussions with me. As the teachers felt
themselves to have some expertise in this area, they were both interested in the
outcomes of the research for its own sake, and hoped that the process of the research
would be an opportunity for professional development within their area of expertise and
so were willing to take part. However, my previous relationship with them as course
leader also meant that these teachers may be more concerned with ‘doing it right’. This
offered reflexive potential for examining tensions between what they imagine ‘doing it

right’ to be and what they felt worked in practice.

Having different year groups within Key Stage 2 enables this dimension to be
considered and having different topics being taught also provided another difference to
explore, but I left the choice of topic to the teacher as it seemed more important that

they were teaching a subject area they felt confident with.
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Table 5.1 Summary of Cases

Case date Year Group | Content Special features
area
Exploratory | Junel999 5(9-10 years | Plants My own class, exploratory study
Pilot Jan-June 4 (8-9 years) | Forces, Pilot study
2001 Habitats
CSl1 January- 6 (10-11 Materials Leading Science Teacher, with
March years) Dissolving | Science degree,
2004
CS2 April-May | 3 (7-8 years) | Plants Advanced Skills Teacher, Arts
2004 degree

5.3.4 Case Boundaries

A case can be considered a being a ‘bounded system’ (Stake, 1995). [ defined the
boundary of each case as being one ‘class’ — one teacher and the group of children
usually taught by that teacher, and focussed only on the science lessons. I defined the
content as being all science lessons taught within a given ‘topic’ which effectively also

set the case within a particular time frame of 6-8 weeks.

In line with my focus on ‘interactive whole class teaching’ I also decided to gather
detailed data only on episodes of whole class teaching and record only brief information

on episodes of non-whole class teaching in relation to these.

5.4 Ethical Issues

The biggest ethical challenges have been concerned with the class teachers in relation to
the research. The issues are not only of how to conduct the research in an ethical way,
but of the implications my relationship with the teachers has for my interpretations.
There were tensions between maintaining ‘respect for persons’ and respect for truth’
Bassey (1999). Bassey identifies four aspects to consider in terms of respect for

persons:

permission to conduct research
arrangements for transferring ownership to the researcher

identifying or concealing identify

B b=

permissions to publish case report
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In arranging access to the teachers I sought to ensure that they had a good understanding
of what the research process would involve and clarified issues of anonymity and
ownership. This was summarised in the letter of permission that was signed by both the
teacher and the headteacher. Parental permission was sought by the school and parents
signed a letter of consent that the schools held. I made it clear that the teachers could
withdraw from the research at any time, or ask me to leave the room during a lesson. |
never asked to leave the room, though in Case Study 2 the teacher asked me to switch
off the camera for a period of time when a child from a different class was brought to

her as part of a disciplinary procedure.

A particular ethical concern was ownership, as I initiated the research and would be
writing about it, yet it depends on the work and personal reflection of teachers. 1
decided to ensure that teachers’ contributions are valued and made explicit in
publications. All children, teachers and schools will be anonomised in reports. Where
there was a tension between acknowledgement and protecting anonymity, I planned to
discuss this issue with the teachers and reach an agreement. Electronic and physical data
have been stored separately from any identifying material. These decisions were in line
with The British Educational Research Association (BERA) ethical guidance (BERA,
2004).

Oakley (1981) argues that the quality of data is better if person feels they are
participating in a real conversation and treated as having equal status with ‘interviewer’.
She argues that morally it is not acceptable for feminist researchers to objectify the
experience of other women and the creation of this personal relationship for the
purposes of research can be seen as exploitative. Through this research the teachers’
practice is exposed; the use of video to record teaching increases their vulnerability, but
their perspectives and skills are also valued. However I had concerns about exploiting
trusting relationships developed between researcher and the ‘subject’ (Oakley, 1981,
Hammersely, 1999) and I discussed with the teachers that having too personal a
relationship might make them feel exposed later, and that I would, for example, avoid

asking them personal questions not directly related to the research.

Woods (1996) suggested that a way forward to ethical research with teachers is to focus
on ‘good practice’ and I decided to choose video clips for teacher reflection that were

often examples of what I judged to be successful teaching episodes. This was helpful to
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my purpose of identifying successful teaching in order to develop new guidance, but, to
do this entirely would have skewed the case and reduced validity. To have focussed
overly on the positive aspects of the teaching would have created a false impression
about the stance I would be taking in my writing, and could lead to the teachers feeling
betrayed later, so I also decided to include episodes that illustrated any concerns I had
about the teaching. This elicited some useful data on the constraints teachers felt they

were working within, and their ways of balancing the different tensions in the

classroom.

1t was my intention that the teachers involved in the research should gain personally and
professionally from their experience rather than be exploited as objects of study.
Involving teachers in reflective dialogues would both increase the validity of the data
and analysis and provide those teachers with an opportunity for professional

development.

5.5 Research Methods Adopted for the Pilot Study

The pilot study raised a number of issues for the development of the methodology. In
this section I will explain the approach I adopted in the pilot study briefly,

acknowledging that it had weaknesses, before going onto explain how the issues that
emerged form identifying these weaknesses informed and strengthened the approach

adopted in developing the main case studies explained in the rest of this chapter.

I decided not to follow the approach to researching classroom interactions based on
systematic observation (Galton et al., 1980, 1999; Moyles et al., 2003). This approach
enabled researchers to attempt to make comparisons across a wide range of cases and
across time, but systematic observation imposes a predefined set of possible
interpretations on the data that does not take into account how the meanings of
apparently similar interactions may be different in a different time and context (Edwards
and Mercer, 1987; Hammersely and Atkinson, 1983) and is not consistent with a
sociocultural approach which understands the situatedness of utterances. As I wished to
understand how ‘interactive whole class teaching’ was being used over a sequence of
lessons this consideration was important. The approach I developed for the pilot study
was to record utterances and the associated action during whole class teaching using

video recording and make field notes to contextualise and start to interpret these.
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In order to provide a rich base of data from different sources to explore different
interpretations of the situation I decided to interview the teacher and a sample of six
children. My intention was to take a very loosely structured interview approach in order
to impose minimal preconceptions on the data. In order to provide triangulation I sought
the teacher’s views on the transcripts with my initial analysis. I also trialled watching
the videos of the lessons with the teachers as a means of stimulating discussion on what

had taken place from the teachers’ perspective.

5.6 Outcomes of the Pilot Case Study

The pilot study raised methodological issues around use of field notes and my
relationships with the children and the teacher. It also raised issues of how to manage
the meaningful analysis of large amounts of video data. The issues are summarised in

the list below.

e My relationship with teacher became too close, making it difficult to for me to
be critical as described by Oakley (1981) and producing a tension between

research ethics and validity.

e My concerns about the value of the teacher’s time during breaks and after school
meant that I was not asking her for her views, before and after the lesson and she
spent less time in reflecting on the data than was needed for rigorous
triangulation. I decided to pay the case study teachers for their time before and

after lessons and for reflection on the video.

e The loose structure of the interviews with the teacher enabled me to access
biographical information well and to explore her views about teaching science,
but was not successful in accessing a deeper understanding of the teacher’s view

of the nature of science.

e My interviews with pupils about their contributions to ‘interactive whole class
teaching’ had an impact on their subsequent interactions. Having asked one
child about his lack of participation, in subsequent lessons he frequently looked
over at me, trying to catch my eye and smiled at me when he put his hand up to
contribute, which he did much more often. I decided not to interview children

and remain aloof as a non-participant.
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e Using video was a powerful way of stimulating discussion with the teacher
about the lessons. However the approach I adopted in the pilot of attempting to
look at the entire whole class interactions within a lesson was too time
consuming. [ had also focussed on validating the accuracy of transcript (Bassey,
1999), which was not the best use of this time. A more structured approach with

a sharper analytic purpose was required.

o [ found that my field notes were descriptive, but not sufficiently focussed to
offer insights into my research question. Again, a more clearly defined analytical

framework was required.

Overall, from conducting the pilot study I found that in order to address my research
question I needed to shift away from a more open-ended approach influenced by
ethnography and establish a clear framework for analysis derived from literature that I

could apply both in the field and in post-field data interpretation.

5.7 Developing the Analytic Framework

In seeking to examine the ways in which teachers use ‘interactive whole class teaching’
I needed to characterise the nature of ‘interactive whole class teaching’ and its
pedagogical purpose. Consequently there are 2 main strands to the analytical

framework, firstly:
The Communicative Approach, based on Mortimer and Scott (2003), to capture the

nature of the interactions between the teacher and children in the class using their

distinction between interactive and non-interactive, and authoritative and dialogic.

And secondly;

The Purposes, including both more immediate pedagogic purposes and deeper
purposes about the aims of teaching science and nature of science, the relationships that

are established between people.

These are discussed further in the next sections.
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5.7.1 The Communicative Approach

As discussed in the literature review (section 3.5.2), Mortimer and Scott (2003)

developed four categories for the communicative approach adopted in teaching as:

interactive/authoritative (IA)
non-interactive/ authoritative (NA)
interactive/dialogic (ID)

non-interactive/dialogic (ND)

Defining the ‘interactivity’ of teaching is clearly central to my research question and
this is captured within the interactive-non interactive dimension. As the categories were
developed in the context of science teaching they also address a central issue that is
evident in the models of teaching science - the relationship between children’s ideas and

scientific ideas - expressed in the dialogic-authoritative spectrum.

As I began field work for Case Study 1, Alexander (2004a) published his version of
dialogic teaching and I extended the detailed descriptions of interactive - non interactive
and dialogic - authoritative based on Scott (1997, 1998) with additional elements from
Alexander’s list of indicators of dialogic teaching (Appendix 1).

5.7.2 The Purposes

The second layer of my analytical framework is my interpretations of the purposes of
the teaching. As noted above, I am using the term purposes in two ways: firstly to
reflect on the ‘pedagogical purposes’, for example, that the teacher wanted to find out
children’s ideas about a concept, or demonstrate the correct use of some equipment, and
secondly the ‘deep purposes’, which include reflection on the constructions of the

nature of science that are taking place.

5.7.2.1 Pedagogic Purposes

In order to support making judgements of purpose whilst making observations in
classrooms, a list of possible pedagogic purposes was generated based on Moyles et al.
(2003) (section 3.2) and is shown in Appendix 3. The categories from Moyles et
al.(ibid) emerged from discussion with primary teachers about their views on the role of
‘interactive whole class teaching’ in general, but I identified some aspects of these
purposes that related to models of teaching science and these are noted on the table in
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Appendix 3. This was not to be used as a restrictive coding device, but a start point for
making links between interactive whole class teaching and the models of teaching

science identified in the literature through the development of the case studies.

5.7.2.2 Deep Purposes

Following Bruner’s Instrumentalism tenet (Bruner, 1996) and notion of an
"underground curriculum’ there are different kinds of ‘deep purposes’ in relation to

science education I will be considering in my analysis:

e The learning of science ‘content’
o Constructions of the nature of science

e The positioning of the children in relation to science

5.7.2.2.1 The learning of scientific ‘content’

Rather than focus on either conceptual understanding or procedural understanding, |
decided to address both together because the dominant social constructivist models of

teaching emphasise this as the way to approach the teaching of science.

Instead of trying to make a direct assessment of the development of children’s
understanding during the topic, for example by interviews or some form of test, I
decided to rely mainly on the evidence available through children’s utterances as they
participated in whole class teaching. This was justified by evidence supporting
Vygotskian assumptions that the intramental plane of individuals is related to the
development of the intermental plane (Wegerif et al., 1999), and because it was the
contribution of interactive whole class teaching to this plane that I was interested in
examining. I did however collect copies of assessments that the teacher had planned as

part of the unit of work.

5.7.2.2.2  Constructions of the nature of science

Examining the ways in which the relationship between the processes and concepts of
science are constructed in whole class teaching, along with any explicit teaching about
the nature of science, or the work of scientists, or the status of science and scientific
knowledge will help me to form judgements about the ways in which science is being

constructed as an entity in each case.
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5.7.2.2.3  The positioning of the children relative to science

I will examine the way in which children are being situated in relation to science — are
they seen as scientists themselves? Are they seen as recipients of scientific knowledge?
Are they able to question science, and to ask questions themselves? Is science made

relevant to them?

I have introduced no specific tools for tracking these deep purposes, relying on my
interpretation of events. (This is reviewed later in section 8.2.1.) I was seeking to make
links between the communicative approach and the purposes of different parts of the
teaching. For example, by asking questions such as, how the use of a communicative
approach for particular pedagogic purposes affects the outcome in terms of the deeper
purposes of learning science. As Lemke (1990) notes, most teaching has several

purposes operating simultaneously.

5.8 Three Layered Analysis

Wertsch (1991) explains how Vygotsky argues that the ‘sense’ of a word is dependent
on the context in which it is used. This includes how it is used within sentences. This
had implications for the choice of ‘unit of analysis’ I needed to make; word, sentence,
or group of sentences, a whole lesson, or an entire sequence of lessons? I am taking a
Bakhtinian perspective in that I am not looking for words or phrases in isolation, but am
considering the way in which utterances are contextualised and given meaning by what
happens before and after, and also during. In order to achieve this the analysis within
each case study is layered (Kumpulainen and Wray, 2002): episodes of interaction
within a lesson are analysed for a more detailed understanding of how these contribute
to the development of understanding over longer periods of time — both within a lesson,

and over a series of lessons. The analytic framework is developed at three levels:

e sequence of lessons,
e Jesson, and

e episode.

The relationship between these levels of analysis was not conceived of as occurring in
one direction but as an ongoing process of ‘zooming in’ and ‘zooming out’ (Roth, 2001)

to explore ways in which the parts contributed to the whole and are located in it and are
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mutually constraining (Lemke, 2001). Details of how this was managed and of the

selection process are contained in Appendix 8.

5.8.1 Analysis at the Level of Episodes

For each episode I recorded a brief description of what had taken place, coding the
‘communicative approach’ episode (ID, ND, 1A, NA) after Mortimer and Scott (2003)
and a list of my teaching purposes of the lesson, as I judged them at the time.

Each episode was first viewed in its entirety, then a rough transcript was made of the
talk, and any teacher gestures, actions and movements judged to be significant.
Repeated viewing of the episodes refined my interpretations. This is the iterative
process described by Stake (1985) as leading to rigour in case studies and offer a form
of triangulation. My reading of certain literature at the time had an impact on factors I
saw as being significant, and these episodes were repeatedly reworked as the analytic
framework was developed. These influences on my interpretation are described by
Stake (1985) as *emic’ - issues belonging to the case, and ‘etic’ — those brought in from

outside, from the research community.

Detailed analysis of transcripts at the level of episodes draws on some of the concepts
developed in discourse analysis to characterise classroom talk as discussed in the
literature review. This enabled me to do three things: firstly, to understand better how
the different communicative approaches are constructed, secondly, to relate the
communicative approach to pedagogic purpose, and thirdly, to reflect on how ‘hidden
purposes’ may be being revealed through the meanings that are being constructed. A
summary of the terms adopted from discourse analysis and a brief explanation is

provided in Appendix 2.

5.8.2 Analysis at the Level of Lessons

For each lesson I produced an overview of the time spent in whole class teaching and
within that of the use of communicative approaches. This quantitative representation, in
combination with my field notes was used to produce a description of the lesson as a
whole. Ithen watched selected lessons again, amending my description and analysing

the lesson according to the analytical framework.

The analysis of lesson structure draws on Alexander (2000) discussed in the literature

review (section 3.2.1) using the terms ‘fixed’ or ‘elastic’ to describe the flexibility of
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lesson length and internal structures and ‘unitary’ or ‘episodic’ to describe the pattern

of tasks within a lesson.

5.8.3 Analysis at the Level of the Sequence of Lessons

Drawing together quantitative data on the amount of time spent in episodes classified by
communicative approach provided one means of providing an overview of the case for
comparison. Examining the sequence of lessons as a whole was a key point for

considering how the practice observed related to the models of teaching science

1dentified in the literature.

There is a lack of existing frameworks for interpretative analysis of long sequences of
lessons in the literature, other than a broad ethnographic approach. However, Mortimer
and Scott’s ‘flow of discourse’ analytic framework (Mortimer and Scott, 2003)
discussed in the literature review (section 3.3.2) does address this and they apply it to
sequences of three lessons. I decided that using the five elements to characterise each
episode its application to sequences of 8-12 lessons would generate such a complexity
of strands to track through that for this level of analysis I would rely on the emergent

story of the cases.

This multi level analysis is situated by an exploration of the teachers’ ideas about

science, and teaching science and their professional biography.

5.8.4 Interviews with Teachers

In order to understand the teacher’s perspective I aimed to gain:

e Dbiographical information related to teaching science,
e their views on teaching and learning science;
o their views on the role of interactive whole class teaching; and

e their views on the nature of science
through semi - structured interviews outside of normal teaching time (Appendix 4,

Appendix 5). I also sought the teacher’s views on each lesson immediately before and

as soon after each lesson as was possible. This was recorded as part of the field notes.
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In order to overcome the difficulties 1 experienced in the pilot case and probe teachers’

understanding of the nature of science I drew on the categories (detailed in Appendix 7)

developed by Lunn (2002) of:

Scientism

Naive empiricism
New-age-ism
Constructivism
Pragmatism

Scepticism

I explored the extent to which teacher agreed or disagreed with prompt statements
(Appendix 7) based on these categories to develop an understanding of their views of

the nature of science.

5.8.5 Video Stimulated Reflective Dialogue (VSRD)

The teacher reflection on video used in the pilot study was formalised into a version of
Video Stimulated Reflective Dialogue (VSRD) (Moyles et al., 2003). It consisted of the
teacher and myself watching video clips of selected episodes as a prompt for reflective
discussion. The VSRD took place either during the sequence of lessons, or within 2
weeks of the end of the sequence of lessons. The VSRD itself was recorded on

audiotape and a transcription made.

During the VSRD my role was to question, listen actively and make links between the
episode being viewed and more general issues identified in the case. For each clip I had
a focus, but this was not framed as question. The protocol was not tight — but loosely
based on Moyles et al.(2003) in having two parts. First there was reflection on the
action and situation from the day to day perspective of the teacher ‘in action’. This
focussed on the teacher’ interpretation of events in the clip — prompted by questions
such as ‘“What was happening there?’. It explored how the teacher felt about the episode
and whether she felt it achieved her purpose at the time. This enabled validation of my
interpretation of the purposes of the episode. Second, there was a joint reflection on
how it related to educational goals, theories and political and cultural issues. For this I
asked the teacher to move into ‘researcher’ mode, and respond to questions such as

‘What was gained and lost by doing that as a whole class rather than as a group’?
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Rather than adopt the position of ‘neutral interviewer’, [ sometimes presented my own

views and mterpretations, though in a tentative manner to develop a discussion.

5.9 Validity and Generalisation

Qualitative case studies are subjective, but this should be seen as an essential element of
understanding not as a failing (Stake, 1995, p. 45) as they strive to enable the reader to
empathise and understand the motivations and interpretations, the meanings of the
participants. Classrooms are complex systems and understanding the interrelationship
between different elements is not open to simple accounts of cause and effect.

Although no predictive forms of g