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Abstract

An Analysis of Conversations Between Children and Teachers in Nursery

Counting Activities.

Rachel Arrowsmith. Doctorate in Education. November 2005.

Learning to count is a central strand to the mathematical development area of the Foundation
Stage Curriculum in England and Wales. Five teachers from five nurseries in one local
education authority within West Yorkshire were recorded between December 2002 and June
2003. The main data for the study was taken from 21 number focus activities recorded
between the teachers and small groups of children, aged 3-4 years. Conversation Analysis
was used to determine the language and interaction involved, considering both children and

teachers’ contributions to counts and to what came before and after counts.

The study found that the teachers were responsible for creating the conversational contexts
for counting as well as being involved in the counting itself. The collaboration between
teachers and children in counts included distinctive uses of intonation in ways that
emphasised the status of numbers in the count sequence and the importance of the last word.
Following counts, the study i1dentified ways in which the quantitative meaning ot counting
could be extended or left implicit. This study depicts counting as a fully interactive activity
that contrasts with the image portrayed in much of previous literature where children count
independently and opportunities for teachers’ participation are under-specified and implicitly

passive.
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Thesis Introduction

Counting first caught my attention in my work as a Speech and Language Therapist.
Working in a local health centre, many of my referrals were to see 2 years olds, often
described as ‘not saying as much as they should’. It began to interest me how many of them

had, amongst their very tew words, the first count words.

I was playing with a tractor with Harry. He knew very well what a tractor was but had not
yet worked out how to use his mouth to make the sounds to say ‘tractor’. When I took

another tractor out of the box, Harry said “two”.

I was watching George build a tower of bricks with his Mum. She pointed to one of the
bricks and said, “one” in a long drawn out expectant way, George said “two” in a similar
way and then “three” with a sense of achievement. His Mum said, “clever boy!” and they

both beamed.

Harry and George were good communicators, they understood much of what people said to
them and they responded using gesture, facial expression and a small number of words.
They showed me two aspects of the word “two” and two dimensions of language learning

that I had not previously seen quite so clearly.

Textbooks on “children’s first words’ seldom seem to include number words as part of
children’s early vocabularies. The content of Harry and George’s small vocabularies
reflected what was important to them. For Harry, saying “two” could be interpreted as

evidence of a mismatch between his language and conceptual development. For George,

saying “two” seemed a very social strategy.

In textbooks for ‘counting’, Harry’s use of “two” bore some relation to subitising, George’s
“two” was more like ‘rote counting’. These uses were described, but somehow they were
not real counting. There were underlying principles that Harry and George still had to learn

before their use of number words would be judged as something truly useful.

As well as working in the health centre, I was supporting children in schools and nurseries.
My frameworks for looking at language and at learning came from a very different
professional culture to the staff I worked with and at times, there was something about my

recommendations that seemed to make staff uncomfortable. I felt perhaps I was being seen



as too prescriptive and perhaps this clashed with the ‘child-led’ environments. It intrigued

me how a curriculum area like counting would fare.

In seeking frameworks for language and learning that might be more harmonious with those
of my education colleagues, I came across two perspectives that felt to me complementary.
The first was Conversation Analysis with origins in sociology (Hutchby and Wooffitt 1998).
The second was ideas described as post-modernism and critical constructivism, applied to
early years education by writers such as MacNaughton (2003, 2004) and Dahlberg, Moss and
Pence (1999). Whilst these perspectives were by no means fully coherent, either with each
other or within themselves, there were overwhelming similarities in their emphases on

interaction, on recognition of children’s competence and on ideas about co-construction in

both language and learning.

The perspectives appeared to offer a way to see Harry and George more positively. They
prompted me to want to find out more about what counting looked like in nurseries, how
teachers did counting, what models of learning they might apply, how their conversations
with children might be adapted to include or promote counting and learning, and what other

language they would use alongside the number words.

The thesis that follows represents the pursuit of these questions. Chapter 1 returns to the
literature to review what is already known about the verbal context for counting and how this
fits with wider literature on teaching, learning and interaction in the early years. Research
questions are developed in the light of this review. Chapter 2 outlines Conversation Analysis
as an approach to address the research questions. The design of the study is described 1n
Chapter 3 followed by three data presentation chapters. The final chapter consists of the
discussion of the data analysis along with consideration of the implications for teaching and

learning, the limitations and conclusions of the study.



Chapter 1 - Review of the Literature

Introduction

Learning to count
What is learning to count?

Reasons for learning to count
Processes in learning to count

® Durkin, Shire, Reim, Crowther and Rutter (1986)
o Fluck (1995)

o Linnell and Fluck (2001)
Summary

Teaching and learning in the early years
Mathematics in the early years
Early childhood education
Summary

Interaction
Interaction 1n teaching and learning

e scaffolding
® Co-construction

® joint involvement
Teaching and learning in interaction

e discourse analysis

® conversation analysis
Summary
Conclusions and research questions from the review of the literature

Introduction

The review of the literature is focussed around determining what is already known about the
verbal context for counting and how this fits with wider literature on teaching, learning and
interaction in the early years. As such, 1t 1s structured into three separate but interrelated
areas: literature that is specifically concerned with learning to count; literature from teaching
and learning in the early years; and finally, literature that looks more broadly at interaction.
It is a telescopic journey: starting from a basic characterisation of counting, then zooming
out to take in the social, linguistic and cultural contexts before zooming gradually back 1n
again via general interaction towards research questions that demand a specific and narrow

focus on the mechanics of counting. The broad scope of the review means that, necessarily,

some large areas of literature are covered in a brietf manner.

Learning to count
This 1s covered from three perspectives: what is learning to count, reasons for learning to

count and processes in learning to count.



What is ‘learning to count’?
The description of counting given in the Curriculum Guidance for the Foundation Stage

(henceforth CGFS) is as follows,

“Counting involves saying the number names in the right order, matching the
numbers to objects to be counted, knowing that you say one number for each object
you count, and knowing that when you count, the last number you say gives the
number of objects in the group. Children will later see that counting involves
knowing that the number in a group is the same even if the objects are counted in a

different order.” (QCA 2000, p68).
The description immediately illuminates counting as a complex combination of skills and
concepts. The view 1s based on the ‘counting principles’ identified by Gelman and Gallistel
(1978). Successtul and accurate counting, as a means of quantification, requires adherence

to these principles. ‘Learning to count’ is learning to co-ordinate the skills involved.

Betore accepting this account of ‘learning to count’ it is valuable to recognise alternative
perspectives. The counting principles derive from the link between counting and
quantification. Munn (1997) illustrated the tenuous nature of this link in her findings about
young children’s beliefs about counting. Up until school entry (average age 64 months)
children’s explanations about why they counted rarely included reference to quantification.
Munn argued that these children’s constructions of counting should be valued rather than
seen as ‘deficits’, and that accessing their perspective helped to explain the way in which

children applied (or did not apply) counting in particular situations.

In contrast, adult understanding of counting carries with it the implication that it does not
just involve a procedure (doing counting) but it also involves a purpose (to find out how
many). A recent study by Fluck, Linnell and Holgate (2005) suggests that once this
association has been made, it may be hard to separate. Parents in their study (of children
aged 36 to 54 months) judged their child’s counting skills according to the child’s ability to
say the count sequence. When parents were questioned about their assumptions, they

believed that their children understood the link between counting and knowing how many.

The perspectives on counting revealed in these two pieces of research are important to bear
in mind. They are different from perspectives held by those who are aware explicitly of the
identified counting principles. Explicit awareness leads to a differentiation of counting and a
perspective that includes multiple forms of counting (‘quantitative’, “enumerating’, ‘rote’
etc.). Munn (1997) pointed out how this perspective meant children could be seen as
‘deficient’. Fluck et al (2005) suggest that, without this perspective, parents overestimate

their children’s skills, implying perhaps that parents are ‘deficient’.



Alternatively, the perspectives can be seen as equally legitimate. Counting 1s different things
at different times to different people. For researchers and educators it is a layered
combination of principles; for the children in Munn’s study 1t is a social practice separate
from quantification; for the parents in Fluck et al’s study the quantification element is
automatically and unquestionably invoked. When these perspectives converge, in interactive

counting activities, what comes to be agreed as counting may or may not reflect identified

counting principles.

For the remainder of this section on ‘learning to count’, the CGFS description of counting,
incorporating counting principles, is assumed. This perspective is of counting that, when
achieved, 1s a powerful strategy that can be applied across a wide range of personal, social
and educational contexts. In addition, this entails that part of ‘learning to count’ is also

learning to see and appreciate the many contexts where counting is an appropriate strategy.

These issues of different contexts and different perspectives will reoccur throughout the
thesis. For now, the review returns to the counting principles. The three principles relevant
to this study are,
(1) the stable order principle — that the numbers of the count sequence are said in
the same order for every count,
(11) the one-to-one principle — that each thing is tagged and tagged only once (one
word for each thing),
(iii)  the cardinality principle — that the last number said refers to the quantity of the

whole set.

The nature of these principles is widely agreed but there has been less agreement about how
and when children come to use them. The debate is often referred to as a principles/skills
debate, the argument being whether the principles are innate and guide children’s learning
(principles before skills) or whether children’s practice of counting enables principles to be
established (skills before principles). The consensus is that principles and skills develop

together (Baroody 1992).

The most challenging principle to research has been the cardinality principle. Children’s
counting can be fairly unambiguously observed to conform (or not) to the one-to-one and
stable order principles, but demonstration of adherence to the cardinality principle requires

specifically designed tasks. Three research findings are of interest,

e children count when they do not need to, e.g. asked how many when they have

already counted and they count again (Fuson 1992),



e children do not count when it would be usetul to do so, e.g. when asked to ‘give me

five’ from a larger number, when asked to compare sets (Fluck and Henderson

1996),

e children achieve better counting in tasks when asked to count an entire collection of

objects than when asked to count a number of objects from a larger collection (Bruce

and Threlfall 2004, Linnell and Fluck 2001).

The findings reveal a sub-division of the cardinality principle. It includes both knowing that
you can count to find out how many and knowing that the last word indicates how many.

This further complicates the picture of a unified idea of what it is to learn to count.

Overall, the debate on the status of counting principles is relevant for this study in its
implications for the role for adults. There is a sense that the size of the role for adults is
dependent on the level of ‘innateness’ assumed. A more active role is suggested by the
‘skills before principles’ position, where skills are shaped through interaction with and
imitation of others. Sub-division of the cardinality principle presupposes a need to know

how many and this leads to the next section.

Reasons for ‘learning to count’

Quantification and the ‘need to know how many’ are the fundamental reasons for learning to
count. Sophian (1998), taking a goal-based approach, sees this as the central and ultimate
goal. Prior to this, the goal may be essentially social (Durkin 1993). Durkin’s assertion was
made as a result of a study of children (from 9 months to 3 years) counting with their parents
(Durkin, Shire, Riem, Crowther and Rutter 1986). The study itself 1s discussed in further
detail later on but the important finding was of counting occurring frequently 1n interaction

at this age as a social activity, i.e. the activities were not all overtly pedagogical and occurred

often without an obvious quantification goal.

Sophian (1998) suggests that goals are modified through experience and interaction. The
child’s initial social goal combines with adult attention to quantity. This combination
promotes subsequent independent interest in enumerating small quantities. In turn this
initiates a goal of quantification in the child that is further reinforced through adult provision

of later number words and larger quantities.

Beyond this personal or “internal’ goal for quantification there are many ‘external’ goals.
Reasons for learning to count come from a range of stakeholders in education. Parents

expect their children to learn to count and actively seek to promote it (Fluck, Linnell and



Holgate 2005). Counting is recognised as central to early years mathematics and an

important foundation for later understanding of number (Thompson 2001).

It 1s interesting to supplement these views with the reasons for counting given by children

themselves. Reasons fall into four categories (examples taken from Munn 1997, p14),
e to please the self (e.g. “because I want t0”),
e to conform to others’ expectations (€.g. “my cousin tells me t0™),
 1n order to learn (e.g. “so I can know my numbers”),

e to know how many there are (e.g. “to know how many toys there are”).

The children’s responses reflect both societal and (inter)personal reasons for learning to
count. At the societal level, counting is recognised as a foundation for later number skills, as
an expected (by a range of stakeholders) cornerstone of basic numeracy as well as cultural
practice. At the personal and interpersonal levels, counting fulfils a basic need to quantify as
well as responding to social expectations and even entertaining others (Grauberg 1998).
How teachers and children approach counting interactions will be influenced by their beliefs

about reasons for counting as much as their beliefs on what counting should consist of.

Processes in ‘learning to count’

The term ‘processes’ is used as a way of reflecting the lack of educational background to the
some of the research covered so far. Within education, ‘processes’ refer to teaching and
learning, these are more explicitly covered in the next section. Sophian’s (1998) suggestion
is that goals can account for both the reasons and the processes for learning to count,

“In all these interactions, children’s goals may not be the same as their adult
partners’, but they are surely influenced by the ways the adult defines the
interaction, and they surely change with age. As these changing goals direct
children’s attention to different aspects of numbers and the ways we use them, they
therefore provide a rich set of changing constraints on their numerical learning.”

(Sophian, 1998, p44).

The role for adults indicated by this position is of modelling and prompting changes 1n
children’s goals through drawing attention to particular things. For example, once children
seem to notice or remark on smaller quantities, the adult’s role is to introduce them to larger

quantities that may only be enumerated through counting.

The stance fits well with pedagogy where the adult role is allowing the child to lead and the
focus of activity i1s primarily the child. Adults’ intervention 1s minimal but crucial, according

to the apparent goals of the child. Sophian suggests that once children’s goals become



quantitative, counting then ‘flourishes’, (1998, p45) aligning the image with one where there

1 a point at which adult intervention becomes superfluous.

This section considers three key pieces of research that refer to this interactional context in

considering the processes involved in learning to count. Firstly, the study by Durkin and

colleagues (1986) looking at early contexts for number use; secondly, a study by Fluck

(1995) of the language involved in counting activities; and finally, Linnell and Fluck’s

(2001) study of the support given to children in counting tasks. All three focus on children

and parents and so capture moments where conflicting goals may arise.

Durkin, Shire, Riem, Crowther and Rutter (1986)

The data from this study are at least 20 years old but it is still widely cited because of its

status as a rich source of spontaneous number use between young children and their parents.

Children aged 9 to 36 months were recorded at 3 month intervals in interaction with their

mothers. The recordings were part of a larger study of mother-infant interaction, parents

were not prompted to focus on numbers and things to count were limited (recording

equipment, drinks, lights, plug sockets). All uses of number words were logged and

transcribed. Six categories of number use were identified and are reproduced in table 1.1.

Table 1.1. Categories of number use in talk between children and their parents (from

Durkin et al, 1986, p277)
Catego

(1) nursery rhymes and songs

|

Description

(1) sequential complements

}

routines where an extra word 1s fixed into
the number sequence, e.g. “one two three

2% GG

go”, “‘one step, two step”

(iii)- recitation of the number string

counting with or without co-ordination of
objects — but without explicit cardinality

(iv) repetition and élari]ication;fcardinality l where the count 1s used to illustrate “the

({/) | al}ernating Strings

(vi) incidental number use

numerosity of a cardinal number”

wherever partners took turns saying the
number sequence

where the number word was a descriptor

There were three findings of interest from the study,

1. Within the six categories of number use, it was suggested that some types of number use

had a ‘pedagogical’ quality (ii, iv, v). Here, number use was introduced specifically as an



opportunity to teach about number, e.g. counting the number of cameras in the room. In

contrast, types (1) and (i1) were described as “the most basic of routine strategies” (p277).

2. The longitudinal design of the study illustrated how number use changed as the children

grew older. The proportions of pedagogical uses increased with age whereas the presence of

nursery rhymes, songs and sequential complements declined.

3. The study 1dentified discrepancies and inconsistencies in the ways that numbers were
used. Most interesting perhaps are the examples of adults apparently violating the stable
order principle through the use of ‘sequential complements’. The researchers saw
Inconsistencies as a positive influence: children would notice them, be curious about them

and so motivated to resolve the discrepancies into a more mature understanding of number.

Alongside these findings, the importance of this study for the concerns of this thesis is that it
was the first to identify and describe actual patterns of number use between two participants,
1.€. 1t was not just children’s use of number that they described. In addition, the emphasis is
not on counting principles and children’s performance compared against them, but on the

contexts in which children experience numbers, the social context.

Fluck (1995)
Influenced by Durkin et al’s work, Fluck (1995) also looked to the linguistic context for
counting as the source for processes in children’s learning to count. His study used specific
counting tasks. He noted the ways in which parents (mothers again, children aged 2-3 years)
introduced the tasks and the ways in which they responded to children’s counts. The key
findings from his study are that,
e in defining the task, mothers used ‘count’ and ‘how many’ interchangeably,
e children showed sensitivity to the two terms in that they were more likely to give a
one number response to ‘how many’ than to ‘count’,
e mothers (sometimes) gave feedback to counts that gave indications of cardinality
(repeating the last count word or using 1t in a phrase),

e mothers were more likely to repeat the last word following children’s correct counts.

Fluck linked these patterns to the cardinal meaning of counting. The use of ‘how many’
refers directly to quantity, repetition of the last word is a way to ‘separate’ it from the rest of
the sequence and the use of the last word was a demonstration of its cardinal function (“there

are three lorries™).
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His study is significant in its identification of the conversational environment of counting. It
IS unique in paying attention to what counting leads fo as well as what it results from. The
way that counting is presented and what it results in are key sources of information for

children in coming to identify reasons for counting.

Linnell and Fluck (2001)

The third study to bring into focus the potentially conflicting goals of children and adults in
counting activities is by Linnell and Fluck (2001). Again parents were given two specific
tasks to do with their children. The study compared how counting proceeded according to

different tasks and under ‘assisted’ and ‘unassisted’ conditions.

T'he researchers’ interest was the social context for counting. They found that the support
given by parents differed between the two tasks despite apparently similar counting
requirements. Both tasks involved a puppet, in the first task (‘counting’) children had to
count 6 separate sets of objects, in the second (‘giving’) children had to take the required

number of objects from a larger set to put in the puppet’s basket. Eighteen children were

involved and took part in the tasks at 32, 38 and 44 months.

Children were most successful with the first task and, unsurprisingly, performance improved
In both tasks when parental assistance was permitted. Linnell and Fluck examined the nature
of support given and found it to conform to two support types initially proposed by Saxe,
Guberman and Gearhart (1987): one in support of the count sequence and one in support of

correspondence. The levels for sequence support are reproduced in table 1.2.

Table 1.2. Levels of parental support for count sequence information (reproduced
from Linnell and Fluck, 2001, p220

Type of support from parent

provides no sequence support

says count but does not prov_i_de any other strategy

requests next number Without?éferring to other numbers, e.g. “what comes next’

requests next number by referring to previous number, e.g. ‘what comes after 5?°

provides a sequence of numbers up to present one, e.g. ‘one, two, three ...?’

b/

provides hints about next number, e.g. ‘se...sev ...

supplies the number

demonstrates the entire count sequence
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The levels of sequence support were used in similar ways 1n both of the tasks. Differences
occurred in the application of correspondence support. Parents gave more support for the
child to achieve one-to-one correspondence in the counting task than in the giving task.
Linnell and Fluck attributed this to the different social meanings of the tasks. They suggest
that counting arrays is “more suitable to a formal teaching and learning environment”
(p217), in contrast to giving objects which they suggest is, “an informal activity that occurs

spontaneously in everyday social interactions” (p217). In the giving activity the focus of

attention 1s less on individual items and more on the whole set.

Parents adjusted support strategies according to both the task and the apparent skills of the
child. Linnell and Fluck felt that parents’ support conformed to the metaphor of scaffolding.
Scaffolding has various interpretations and I return to it in the section on teaching and
learning below. Linnell and Fluck describe it as a process where,

“adults assist children by breaking down tasks into sub-goals, adjusting the level of
support that is offered at each point in the procedure to suit the needs of the child;
they provide more support following child errors and less support following child

successes. (2001, p203).
The picture of verbal interaction that occurs during and around counting in this study and the
two others is much more complex than in research tasks where children count unsupported.
Taken together, the studies illustrate how parents do not seem to ‘stand back’ in the way that
researchers do. This reinforces the stance that children experience counting as an interactive
activity. In terms of the counting principles, Linnell and Fluck’s (2001) work shows that
principles are more completely applied in supported interaction. There may be an
expectation that supported application provides for eventual unsupported application, but in

these studies the usual way to proceed is with support.

The value of all these studies, combined with Sophian’s (1998) conclusions, is their focus on

the adult role in counting. Perhaps because the adults in the studies are parents not teachers,

they are described as ‘unwittingly’ doing things that teachers would hope to do by design.

Summary of ‘learning to count’ literature

The three strands discussed are complementary and have been used to emphasise the verbal
and interactional aspects of learning to count. The body of research on counting principles
has relevance to teachers (and this thesis) in its clarification of counting independent of

context. Well-designed research experiments may be translated into nursery as assessment

tasks if teachers want to see for themselves which counting principles children can adhere to.
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T'he consideration of diversity in perspectives and reasons for counting highlights the
differing expectations that children and adults may bring to counting activities. The
consequences of these differences are evident in the three studies where it is clear how much
messier things become when children and aduits count together. Despite the messiness,

there is consensus amongst all the authors that changes in children’s understanding occur in

interaction with others.

Teaching and Learning in the Early Years

The studies discussed in the latter part of the above section were all concerned with the
soclial and linguistic context in which counting takes place. This section of the literature
review broadens the context further by considering the place of counting against the

background of two related teaching and learning arenas,
e teaching and learning in early years mathematics,

e teaching and learning in early years education as a whole.

Just as Durkin (1993) and Fluck (1995) argue that counting and counting principles cannot
be isolated from their immediate interactional contexts, the authors in this next section argue

that no curriculum area (nor interaction within it) can be isolated from their wider cultural

and historical context (Walkerdine 1988, Dahlberg, Moss and Pence 1999).

Mathematics in the Early Years — ‘pedagogical’ versus ‘instrumental’ approaches
These two terms come from Walkerdine’s (1988) research challenging many assumptions
about mathematics and teaching and learning, in particular the alleged ‘neutrality’ of
mathematics. She recognised that the power and attractiveness of mathematics lies in its
ability to abstract away from context, but at the same time 1t can only be meaningful within
context. The context cannot be ‘neutral’ (Walkerdine focussed particularly on inequalities in
gender and class carried by context). The importance of this observation 1s to caution the
view that early years mathematics (and therefore counting) can be incorporated seamlessly
into nursery activity. The choices that teachers make can obscure as well as open up the

underlying mathematics for different children.

Walkerdine used the terms ‘instrumental’ and ‘pedagogical’ to describe two distinct ways in
which mathematics was incorporated into number activity in the home. She explains the
distinction as follows,

“Instrumental referred to tasks in which the main focus and goal of the task was a
practical accomplishment and in which numbers were an incidental feature of the
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task, for example cake-making, in which the number two might feature in relation to
the number of eggs needed and so on. In the pedagogic tasks numbers featured in
quite a different way: that is numbers were the explicit focus of the task. So, for

example, a child might be asked to count her coat buttons for no other purpose than

to practice the count.” (1988, p&1)
The distinction reoccurs in other studies. Durkin et al’s (1986) use of the term pedagogical
(e.g. in counting the cameras) is complementary to Walkerdine’s. Most recently, Aubrey,
Bottle and Godtrey (2003) report recordings of mathematical activity in home settings that
conformed to instrumental or pedagogical patterns. Alongside the recorded activity, they
interviewed the parents involved and picked out two children to represent the most different
styles. They found links between the parents’ styles and their beliefs about their role and the
nature of mathematics. For example, the parent of the child who was engaged in the most
‘Instrumental’ activity was reported to feel, “that mathematics should be part of everyday
life” (p100). In contrast, the parent whose style conformed to Walkerdine’s pedagogical
approach, “saw mathematics in the home in terms of discrete activities where the goal was

the acquisition of counting and arithmetical skills and in which the adult might assume a

direct teaching mode” (p102).

The study noted alignment between the instrumental position and staff in early years
settings. Children who had experienced this approach at home would be expected to have an
easier transition to seeing mathematics in embedded activities in the nursery. Whilst the two
styles did not lead to different achievements in number, they did lead to different
dispositions and attitudes. The child who experienced the pedagogical style was less easily

engaged in activities and did so less frequently and for shorter durations.

Wider mathematics appears to be situated comfortably within the (positively described)
instrumental style but counting itself presents some contradictions. Counting that 1s non-
quantitative is consistently referred to within the pedagogical style, often explicitly
contrasted with descriptions of interaction or activity that receive a more positive judgement.
Counting can be included in the instrumental ‘everyday’ discourse when a quantitative
purpose is deemed evident but it is not always clear whether this purpose is made explicit to

the child as well as the researcher.

This placement serves to devalue non-quantitative counting in spite of the value placed on 1t
by children and parents. Munn (2001) argues that ‘social’ counting is important in allowing
children’s “initial entry into the discourse of number” (p35). Knowing number names even
without number meanings enables children to engage in conversation about numbers. Once

numbers are within conversation their meaning can be negotiated and developed.
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The discussion of instrumental and pedagogical styles suggests some conflict within teaching
and learning for counting. In particular, non-quantitative counting is positioned against
much of the valued instrumental construct. The instrumental style is, at the same time,
aligned with “play-orientated approaches and child-directed activity” (Aubrey et al 2003,
pl03). Despite Munn’s (1997) call for children’s non-quantitative counting to be valued and

taken seriously, a place still needs to be found for it.

The discussion highlights a disadvantage in polarising ‘styles’ without explication of
interactional mechanisms. This is picked up in the review of literature on interaction. First,

other areas of potential conflict between counting and early years pedagogy are discussed.

Early childhood education — socio-cultural perspectives and co-construction
Current perspectives in early childhood education are influenced by what Anning, Cullen
and Fleer (2004) describe as a “theoretical seachange”, where,

“individualistic developmental explanations of learning and development [have
been] replaced by theories that foreground the cultural and socially constructed
nature of learning.” (pl).
The term ‘socio-cultural perspectives’ 1s used broadly by Anning et al to cover perspectives
on childhood and learning that acknowledge the importance of social, cultural and historical
influences. Many early years practitioners have welcomed the changes. Even in 1996,

Munn and Schaffer, writing about literacy and numeracy in the early years, noted that,

“The teachers made little attempt to isolate and identify the sub-processes of
reading and counting — they regarded such an analytical approach as inconsistent
with a professional stance of working with the whole child” (p125)

and that,

“current psychological accounts of development are difficult for teachers to
translate into action in the context of individual children” (1996, p126).

These quotes highlight conflict with the research background to counting that has sought to
identify universal characteristics, independent of the socio-cultural influences described by
Anning et al (2004). Such conflict may contribute to the relative lack of confidence in

mathematics expressed by practitioners in Anning and Edwards’s (1999) project.

Acknowledgement of the influence of cultural and historical factors requires recognition that
models of learning and practice reflect beliefs about children and childhood (MacNaughton
2003). Challenges to the implications of beliefs implicit in a ‘child-centred’ approach have
been difficult for practitioners to engage with (Meade 2000). The literature on counting
portrays an image of a child who comes to abandon incomplete or misguided counting

practices in favour of a ‘mature’ understanding that i1s portrayed as fixed and ‘true’.
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As well as rejecting one unified and fixed construction of children and childhood, socio-
cultural perspectives also reject one unified and fixed construction of knowledge (Dahlberg,
Moss and Pence 1999). The rejection enables a loosening up of constructions of counting
complementary to the suggestions at the beginning of the chapter: rather than principled
counting being the fixed, ‘right way’ to count, 1t is one possible way to count. Non-

quantitative counting 1s another possibility, not inferior, but suitable for particular occasions.

From socio-cultural perspectives comes recognition of children’s role in constructing
knowledge 1n co-operation with adults. The term ‘co-construction’ is used to describe this
and emphasises a more equal relationship between teacher and learner (Jordan 2004). Whilst
it may seem possible to extend constructions of counting as an activity to include both
teacher and child perspectives, there are further challenges in practice. If teachers and
children are to co-construct something on the level of deciding how many teddies are in a jar,
it is quite a challenge to teachers to be flexible about accepting anything other than the ‘right
answer’. This 1s taken up when co-construction is discussed within the section on interaction

in teaching and learning below.

Summary of early years literature

Ideas from socio-cultural perspectives and co-construction extend the discussion of counting
to link it with broader issues in early childhood education and mathematics. The earlier
section on ‘reasons for counting’ established that counting is a permanent part of the early
childhood curriculum. However, its association with ‘right answers’ and ‘pedagogical’
teaching styles means that it may not sit easily in this environment. This association is based
on a construction of counting taken from the literature. It is important to determine 1f the

same inconsistencies emerge when counting is encountered interactively between teachers

and children in nursery settings.

Interaction

The previous section raised issues about early mathematics and early years contexts in
general that have implications for interaction in learning to count. All writers place
interaction as central in developing counting yet there is still a lack of specification. In a
review of research, Munn (2001) compares the relatively limited knowledge about teacher
practice in this area with what is known about children’s skills. She concludes that,

“there is a pressing need for further research into classroom discourse processes in

the early years” (p36).
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Meade (2000) suggests that research into learning through talking is less developed in the

early years because of the resistance to ‘telling’ as a historical model of teaching implied.

The summaries of literature here are tackled from two perspectives. The first, ‘interaction in
teaching and learning’ is so called to cover the way that interaction has been recruited into
models of teaching and learning. In contrast, but complementary, is the second section

‘teaching and learning in interaction’. This starts with generic interaction and looks for

teaching and learning processes within it.

Interaction in Teaching and Learning
This section covers three aspects of interaction in teaching and learning currently prevalent
in the early years literature. They are not mutually exclusive and are unanimous in their

emphasis on active participation by both teachers and learners.

Scaffolding

The metaphor of scaffolding has received considerable attention and maintained its
popularity through different interpretations over time. Scaffolding refers to the nature of
support provided by an adult that enables a child to achieve or complete something that he or

she could not do unsupported (Wood 1998). Support 1s contingent, adjusted according to the
needs of the child.

Linnell and Fluck’s (2001) interpretation given earlier in the chapter (p11) describes a broad
scale of adjustments in parents’ behaviour but limits children’s behaviour to just two
dimensions, ‘errors’ or ‘successes’. Munn and Schaffer (1996) discuss scatfolding in
relation to early years numeracy and literacy and caution how as a metaphor 1t can appear
too rigid or place children in too passive a position. They emphasise interactivity by
suggesting that adults, “step back when child succeeds in order to make room for initiative
(p112, my emphasis). The inclusion of ‘initiative’ is more flexible and gives the child an

active role. Howeuver, it is still unclear what it may actually look like in a counting activity.

Co-construction

Co-construction was introduced in the discussion of changes/directions 1n early years
education. Jordan’s (2004) contention is that the metaphors of co-construction and
scaffolding differ in the notions of power and control. She suggests that scaffolding reflects
and reproduces asymmetry of knowledge because 1t implies that children are being guided to

an established adult position.
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In contrast, co-construction enables a more symmetrical relationship whereby knowledge
and perspectives on the world are difterent for each person. Teacher and child have different
perspectives but neither is inherently superior. In co-construction, through interaction with
one another, child and teacher construct a shared view based on contributions from both their
perspectives. Rather than adult involvement being minimal and strategic, activity is shared
with both parties contributing and working with each other’s contributions. There is more
equality between adult and child’s contributions to the task, learning occurs through

Interaction with adults who control and structure activity with rather than for children.

This 1s more challenging for previous studies where counting has been described.
Interaction was contingent in Linnell and Fluck’s (2001) study, but described in terms of
how parents adjusted support in either appropriate or inappropriate directions up and down a
hierarchy of support forms determined by whether the children’s responses were correct or
incorrect. The description obscures any sense of negotiation or intersubjectivity being

involved or recognition that a child is active in seeking a particular level of support.

Jordan suggested that both co-construction and scaffolding have a place in early years
pedagogy but that co-construction has more potential for transformation. Co-construction
has not been applied to learning to count as a specific curriculum area. The earlier
suggestion, that the physical ‘evidence’ of so many teddies in a jar prevents genuine

negotiation of numerical quantity, may mean that this 1s a curriculum area where co-

construction 1s inappropriate.

‘Joint involvement episodes’ and ‘Sustained shared thinking’

These two terms are also in use in recent discussions of early years pedagogy (Anning and
Edwards 1999, Siraj-Blatchford 2004). The use of ‘joint’ and ‘shared’ retlect the emphasis
on intersubjectivity in interaction. ‘Joint involvement episodes’ occur when adults and

children pay joint attention to and act together on something such as an object or event
(Anning and Edwards 1999). ‘Sustained shared thinking’ is associated with quality in early
years settings (Siraj-Blatchford, Sylva, Muttock, Gilden and Bell 2002) and is described as,

“An episode in which two or more individuals ‘work together’ in an intellectual way

to solve a problem, clarify a concept, evaluate activities, extend a narrative eic.
Both parties must contribute to the thinking and it must develop and extend.” (Siraj-

Blatchford et al 2002, p8).
Clearly, both concepts warrant further discussion but for the purposes of the literature review
for my study it is relevant to contrast them with the nature of studies involving counting.

The interactions in Fluck (1995), Linnell and Fluck (2001) were concerned with establishing
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one quantity per interaction, e.g. how many objects in a basket. This is a very brief
‘problem’. In the quality interactions conveyed by the descriptions given here, the
establishing of a quantity may be seen as a small piece or contribution towards solving a
bigger and more sustained problem. If so, it suggests that counting has a different status in

co-constructed interaction.

Teaching and learning in interaction

An alternative perspective is not how interaction practices can be recruited to serve the goals
of teaching and learning but how are teaching and learning recruited into interaction. This
may provide a way forward in considering counting. Rather than speculate about how
counting can fit into models of teaching and learning, start by looking at interactive
counting. Two systematic approaches to analysing interaction (as interaction first, teaching

and learning later) are Discourse Analysis and Conversation Analysis.

Discourse Analysis

The term ‘discourse analysis’ covers a broad and disparate number of approaches to research
through the examination of spoken and written discourse. Its relevance for this thesis is In
the identification of ‘triadic dialogue’, referred to as the IRF sequence (Wells 1999).
Discourse analysis, through large-scale studies of dialogue in classroom interaction, has
consistently found structural organisation conforming to cycles of three-part talk sequences.
The three parts are referred to as Initiation, Response and Follow-up although “Follow-Up’

has also been termed ‘Feedback’ and previously ‘Evaluation’.

The structure has been described as restrictive for student participation but more recently, a
ereater pedagogic potential for the sequence has been recognised dependent on the flexibility
of how the initiating turn (Hughes and Westgate 1998) and follow-up turn (Nassaji and
Wells 2000) are deployed. Fluck (1995) is the only study to link counting within such a

three-part sequence.

Conversation Analysis

Conversation Analysis (henceforth CA) is less well-known in educational research but has a
strong history of providing valuable insights in the study of interaction (Hutchby and
Wooffitt 1998). Seedhouse (1997, 2004a) has used it to look at interaction in language
learning classrooms and to reconsider the IRF structure. A key difference in his approach 1s
that talk is not classified by researchers’ interpretation of what it might intend, but according

to what it achieves and how 1t 1s recerved.
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A second difference is that CA starts from the position that dialogue in classrooms does not
have to have systematic differences to ordinary conversation. Differences that occur are
talked into being on each occasion. Revealing how this happens provides insight into how

children and teachers respond to one another.

Finally, CA also starts from an assumption of equality between speakers. This is

complementary to the aspirations of early years writers such as MacNaughton (2003).
Neither claim that inequality is not a feature of interaction, but both argue that the inequality

1s reproduced on each occasion and is not merely something acting externally.

Summary of interaction literature

The two perspectives presented are of course not entirely distinct but it is helpful to separate
them when considering approaches to research. Models of interaction that are presented as
models of teaching and learning make intuitive sense and it is possible to then look at a
particular interaction through the lenses of the models. The models provide an external
reference point in a comparable way to the counting principles: the counting principles
provide a standard for children to measure up to, models of co-construction (and of

discourse) provide a standard for teachers to measure up to.

However, when researchers have tried to apply such standards to everyday interaction it has
proved difficult. The unambiguous identification of the presence or absence of counting
principles has only been possible through specifically designed tasks. Ireson and Blay
(1999) found scaffolding difficult to apply to open-ended activity. The difficulties result
because the models/standards do not cover contributions from both parties in the interaction.

Presenting specific tasks under specific conditions minimises potential variability in

contributions and, in doing so, limits contingency.

This is not to say that models of counting principles, scaffolding or co-construction are
inappropriate in less controlled interactions, just that there is not enough yet known about
how they are achieved interactionally. CA requires attention to contributions from both
children and teachers and as such is well placed to extend the concerns raised from the
review of literature on counting and teaching and learning in the early years. The next
chapter includes examples of research where valuable insights have emerged in the treatment
of encounters as conversation until proved otherwise. It requires interaction being

fundamentally prioritised over other activities such as counting, teaching and learning.
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Conclusions and research questions from the review of the literature

The review of the literature finds that counting 1s by no means an unexplored area of interest.
Different cognitive aspects of counting have been extensively investigated, the importance of
counting for mathematical development is established and counting is recognised as

prevalent in pre-school activity.

What is missing in the literature is description of how counting takes place interactively and
how it 1s located in nursery activity. The reason it is important to know this now is that the
way counting is portrayed in the literature has incompatibilities with changes in wider early
years perspectives. If 1t is to sustain its importance and claim a worthwhile piece of
foundation stage activity, then these incompatibilities need to be at least verified. If teachers
and children are finding ways to iron out incompatibilities then it is important to know what

kind of counting they are achieving.

There 1s a need to know what practitioners can and do do in supporting children learning to
count. It is important to know when children say count sequences and where these count
sequences fit in the conversations between children and their teachers. Fluck (1995)
1llustrated the importance of considering what kind of things children count in response to
and how counts are received. This needs extending into the educational context where
children are older than in Fluck’s study and are in interaction with teachers whose goals may

be less social and more educational.

Beyond the talk that occurs immediately on either side of a count sequence, counting 1s
embedded into wider conversation and wider nursery activity. How does this conversation
become counting? Previous research has taken ‘children’s counting’ and ‘adults supporting’

out of conversations. There is a need to put them back in. With this in mind, the central

research question proposed for the study 1s,

What features of conversation do teachers and children recruit during nursery

counting activities?

Using the phrase ‘features of conversation’ and the verb ‘recruit’ reveals a particular stance
of looking at talk. It is about talk as activity rather than message transmission, seeing
conversations as ‘arenas of action’ (Hutchby and Moran-Ellis 1997). The framework comes

from CA, discussed 1n detail in the next chapter.
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To further specify the nature and orientation of ‘features of conversation’, four ‘sub-
questions’ are proposed,
e How do counting conversations unfold? Are there recurrent patterns and where are
the conversations embedded?
¢ How is turn-taking organised in counting conversations?
e What are the features of conversational turns in counting activities (their vocabulary,

grammar and intonation features)?

e What asymmetries of knowledge and participation are there?

Again, the questions reflect more clearly a research approach than specific issues raised
through the literature review. However, the next chapter provides an outline of CA with

explicit links to its suitability in addressing the aspects of counting discussed. The research

questions are then returned to with a clearer justification.
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Chapter 2. The Research Framework — Conversational Analysis

Introduction

Overview and Underlying Principles Origin of research concerns and concepts
Sequential analysis
Conception of rules
Order in interaction
Applications
Techniques Sequence organisation
Turn-taking organisation
The organisation of turn construction/design
® the ‘wind tunnel’ metaphor
® syntactic design
o Jexical design

® prosodic design
Interactional asymmetry
Summary and Limitations

Research Questions

Introduction

The thesis introduction, literature review and research questions propose that conversation is
a suitable and timely source for extending the study of teaching and learning to count.
Conversation Analysis has been described as,
“tne systematic analysis of the talk produced in everyday situations of human
interaction’” (Hutchby and Wooffitt 1998, p13).
Not all of this talk 1s conversation in the conventional sense, carrying with it the implication
of talk that i1s perhaps social rather than educational. Psathas (1995) uses the broader term
‘talk-in-interaction’ and this is helpful to emphasise the assumption in this study that talk (at

least some of the time) between teachers and children is more than conversation.

This chapter introduces CA as the framework for this study and presents key aspects of CA
In relation to the concerns raised in the literature review. The value of CA in this endeavour
1s discussed using examples from a variety of research contexts together with a consideration

of the potential limitations of using CA in an educational context.

The discussion is divided into five parts — firstly, an overview of CA’s stance to locate it
amongst other research methods, secondly examples of applications, thirdly details of
techniques used in CA, these are followed by a summary of the issues raised and finally a

return to the research questions for the study.
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Overview and underlying principles

Pomerantz and Fehr (1997) propose three significant characteristics of CA that differentiate
it from other approaches to talk data. They suggest that CA is distinct in three areas,

e the origin of research concerns and contexts,
e sequential analysis,
e the conception of rules.

Alongside these areas, Pomerantz and Fehr reiterate a central claim: the belief that there is
‘order 1n interaction’ and that CA can uncover this. I have extended this and their three areas

to form this part of the chapter, as an introduction to CA within the concerns of my study.

Origin of research concerns and contexts

CA’s position 1s inductive: concepts are drawn from data rather than from the pre-existing
theories, predictions or hypotheses of the researcher (Hutchby and Wooffitt 1998). It seeks a
view from the perspective of internally (rather than externally) constructed factors (ten Have
1999). It achieves this through analysis of the way that participants interact, how they

respond to one another and what their interaction, together, makes relevant.

This stance requires an approach to teaching and learning situations that is very different
from practitioner reflection, for example, where situations may be viewed in search of
specific learning objectives. It 1s different from the approach to counting described in the
literature where the search was for learning objectives being present (or not) or for specific
support strategies having been offered (or not). Letting go of such lenses may be just as
difficult as viewing children in isolation, but CA offers techniques for suspending them at
least. Primarily this is by a strict approach to context. Context 1s acceptably multifaceted
and in any interaction there are many contextual aspects that researchers could see as
relevant, depending on their (external) perspective. CA accepts that context is important, but

only in so far as aspects of context are demonstrated as relevant by the participants.

This means that issues of context are not pre-judged. At the extreme this would require roles
of child and teacher to be proved before labelling transcripts as such, hence the use of terms
like ‘participants’. However, the advantage is that it guards against automatic assumptions

for instance, that teachers’ talk is judged on an enabling/not enabling dimension.

Sequential analysis
How participants make aspects of context relevant is revealed through sequential analysis.
Turns at talk occur in sequence but this is not just ‘serial’ 1.e. one after the other; turns link

back and forth (Hutchby and Wooftitt 1998). Each turn is a response to what has gone
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before and a prompt (and often constraint) to what comes next. Turns cannot be made sense
of independent of the sequence of turns in which they are located. This sets CA apart from
traditional linguistic approaches, where language is taken to have a consistent and abstract
relation to meaning. In CA, language is seen as action, making sense through its timing and

interactional location as much as content. Meaning is negotiated and created in interaction.

Goodwin and Heritage (1990) link context and sequential analysis in this description,

“every action is simultaneously context shaped (in that the framework of action from
which it emerges provides primary organisation for its production and

interpretation) and context renewing (in that it now helps constitute the frame of
relevance that will shape subsequent action)” (p289).
Hence context 1s a fluid rather than fixed part of interaction. By looking for what is being
focussed on, turn-by-turn, moment-to-moment, a richer picture emerges. It is quite possible
that this could then add up to a picture that conforms to a metaphor of scaffolding or as

“Instrumental’, but it has to be built rather than applied.

Fluck’s (1995) study is unique in approaching counting in a sequential way. He considered
different kinds of turns (e.g. whether children gave single word or count sequences), not just

In terms of what they looked like but also what kind of turns they came after.

Conception of rules

The third characteristic suggested by Pomerantz and Fehr refers to the notion of rules. The
identification of rules and models as explanations for participants’ behaviour is a frequent
goal of research (Edwards 1997). However, Edwards argues that rules do not exist in this
separate and abstract way, instead they are actually part of the behaviour, as resources that

participants can optionally make use of. Hutchby and Wooftitt (1998) describe this as rules

being, “embodied in actions, not determinants of action” (p244, my emphasis).

Rules in CA are seen as ‘the way that things normally go’ and participants can be shown to

orientate to them. Rules can be identified through two conditions,

(1) Interaction occurs that is consistent with the rule and this is received 1n a

positive or unmarked way, i.e. 1s treated as ‘normal’,
(1) interaction occurs that transgresses the rule and this 1s remarked upon, it

draws attention and may become a topic of the talk itself.

This is a very significant point to bring to the issue of counting principles. The literature

implies principles as rules that govern the way that children count. From a CA perspective,
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principles need to be orientated to, and so should be embodied in counting practices.
Following the two conditions given above, this does not mean that all counts occur in a
principled way. However, if a count occurs in a non-principled way (perhaps an object is
counted twice), unless this is remarked upon, the one-to-one principle ( ‘rule’) was not

relevant for the participants in this count.

Taking this approach frees up the research from trying to establish who is or is not following
rules and how this might link to their psychological intentions, knowledge or capabilities. It

instead focuses on how and whether rules are made relevant by teachers and children

together through their interaction.

Order in Interaction

In addition to these three points Pomerantz and Fehr describe a key assumption of CA from
the work of Harvey Sacks (discussed in Silverman 1998). Sacks (1992) demonstrated how
apparently ‘messy’ characteristics of conversational language (e.g. hesitations, repetitions,
previously excluded in traditional linguistics) revealed a sophisticated degree of order in the
way that people interact. He described this as ‘order at all points’. Order is accomplished

collaboratively, within each interaction, rather than as a result of external forces.

Thas attention to ‘messy’ detail is where the resonance with contemporary issues in early
childhood is again striking. Practitioners are rejecting pared down, stripped away, isolated
and simple views of children and learning in favour of more complex views that attempt to
engage with contradictions rather than exclude them (MacNaughton 2003). Practitioners
trying to engage with truly collaborative learning and assessment have noted how difficult
this is (e.g. Fleer and Richardson 2004) but like Sacks, by paying attention to the messiness,

orderliness may be revealed that was not previously recognised.

[n terms of counting, it is not known how far children’s counting within nursery activity
conforms to counting principles. It may be assumed (given that children are not expected to
arrive at nursery applying principles consistently) that at least some of the time counting
does not follow principles. If teachers are accustomed to counting in a principled way, how
do children and teachers negotiate this? Do teachers make children ‘accountable’ when they
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