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Abstract

Much of the literature on pupils’ engagement with science is founded on an
assumption that interest in science is a personal characteristic, which is ‘sparked’ by
activities that hold particular fascination for the learner. In contrast, this thesis
develops a practice theory of interest in science, which adopts a sociocultural view and
holds that children’s interests are enacted as part of their developing identities at
home and school. Building on Holland et al.’s (1998) concept of ‘identity in practice’
and Gonzalez, et al.’s (2006) ‘funds of knowledge’, a practice theory of interest
maintains that children’s interests cannot be studied in isolation from their fluid and
constantly forming identities, and are situated in a social, cultural and historical
context. Such interests and identities are positional, and are often developed and
enacted in accordance with major structural divisions in society. Interests also emerge

in response to discourses, in the context of the cultural worlds in which we engage.

Viewing science interest in these terms has particular methodological implications, and
this study utilises the Mosaic approach (Clark and Moss, 2011), a multi-methods data
generation technique designed to listen to children’s perspectives on their lives, which
acknowledges adults and children as co-constructors of knowledge and understanding.
In a study spanning two years, | generated data with eight children in their first years

at school, from ages 5to 7.

Using the lens of a practice theory of interest in order to recognise and explore the
social situatedness of children’s relationship with science, this study examines the
symbolic meaning of their interests and the cultural signs and tools they use to story
themselves, and how they are storied by others. The findings indicate that children’s
science interests are deeply embedded in family and school practices, and that
children express interest in specific aspects of science, which are noticed (and
encouraged) by parents, but less so by school staff. It concludes that the format of
school appears to be constraining, so that certain stories cannot be told, this has

implications for practice.
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Chapter 1 Introduction

This study explores the social situatedness of children’s relationships with science
between the ages of 5 and 7. The purpose of my research is to gain, from a
sociocultural perspective, a greater understanding of science interests as part of
children’s fluid and constantly forming identities. In this opening chapter, | position the
study within the wider field of educational research and explain the rationale for my
choice of research focus and personal motivations. Next, | provide background
contextualisation regarding the pedagogy, curriculum and practice related to the age
range of the children in this study, and introduce the research questions. The chapter

concludes with an outline of the subsequent chapters of the thesis.

1.1 Rationale for the study

A study of interest is timely, as many sectors of the education community in England
debate the tension between an emphasis on summative assessments (Department for
Education (DfE), 2016) and a desire to nurture children’s lifelong interest in curriculum
subjects (Arthur et al., 2015). | have witnessed the rise of performativity during 25
years of experience working in the UK education system; yet the Teachers’ Standards
stress the importance of promoting a ‘love of learning and children’s intellectual

curiosity’ (DfE, 2011:11).

Against this backdrop, research that focuses on interest in science is particularly
relevant, as many studies have written about a general decline in pupils’ attitudes
towards science from 11 years old onwards and the concern that fewer young people
choose to study science subjects post 16 (Potvin and Hasni, 2014). The majority of
published journal articles and reports about young people’s interest in science focus on
how secondary school science teachers could better stimulate or sustain interest in
science in older pupils. There is a far smaller body of research on young children’s
emerging interest in science compared to studies involving older pupils (Patrick and
Mantzicopoulos, 2015). However, | argue that exploring young children’s relationships

with science, as part of their identities is essential for our understanding of why some
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children develop a positive interest in science in later life, whilst other children become

disinterested.

Some of the current initiatives seeking to address the perceived decline in children’s
interest in school science do so from a premise that the problem can be fixed. For
example, an Ofsted (Office for Standards in Education) survey of science provision in
180 schools chastises teachers for focusing improvement plans on achievement in
science and advocates strategies to ‘make science interesting’, engage pupils and
‘maintain curiosity’ (Ofsted, 2013:26). How curiosity appears to be conceptualised in
this report is typical of studies that treat interest and curiosity as interchangeable
terms (see section 3.2). Rather than taking the design of new and exciting science
activities as its starting point, my study explores a different approach, looking at how
children story themselves, and are storied by others, as being interested in science (by
‘story’ | refer to the way we construct our identities, see p.37). This is why | have
employed a participatory research method (the Mosaic approach (Clark and Moss,
2011)) to gather data from a wide range of sources. At the time of writing, no journal
has published research that utilises the Mosaic approach to explore children’s interest
in science specifically. A further contribution to knowledge of this thesis is the
application of a practice theory of interest (see Chapter 3), which sees children’s

interests and identities as inseparable.

1.2 Personal motivations and my research focus

My earliest memories are of crouching in my garden watching woodlice and spiders in
their natural habitat. | used to help to care for our family pets — a cat and a dog — and
eventually kept pets of my own — mice, snakes, lizards, fish, giant millipede and
tortoise. During my childhood, | remember spending lots of time outdoors — climbing
trees, making dens and exploring. As a family, we visited zoos, farms and adventure
playgrounds, and watched wildlife programmes on television. | have a strong
recollection of crawling round the living room with my older brothers pretending to be
hyenas, lions and zebras, whilst listening to a wildlife record called Sounds of the

Serengeti.
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When | was at secondary school, | chose to study physics and biology, and then went
on to study Botany and Zoology at university. | trained to be a secondary science
teacher, and after 10 years of teaching became a science consultant, delivering
professional development to primary and secondary teachers. When choosing a topic
for my doctorate, | had just begun lecturing on science to primary trainee teachers. |
recall that in my first session, | asked the students what they thought science is and
why it is a core subject in the primary National Curriculum (DfE, 2013). One student
put her hand up and said, ‘I have to tell you, | don’t like science and | never have’. This
reminded me of my own experiences as a science teacher of pupils who clearly did not
like the subject, and it piqued an interest in me to find out more about attitudes to
science. | wondered why some people (including me) see science as a fascinating
subject, whilst others (such as the student quoted) claim to have a deep-seated dislike

of science.

| developed two initial research questions, which reflected my position at the time, as

someone more familiar with research in a positivist paradigm than a sociocultural one:

e How does interest in science and motivation to learn science develop between

the ages of 5 and 7 years old?

e What types of interactions with adults support children’s interest in science and

motivation to learn science?

These questions are very broad and cover a wide field; motivation alone is a huge topic
(Schunk et al., 2013). | knew | had to narrow my questions down, yet felt —in these
early stages of my research — unsure about which direction to go in. As part of my pilot
study, | was trialling interview questions with 5-year-olds. Alex was busy drawing
pictures of ants when | asked him what he enjoyed doing in school. Below is an extract

from my research journal (Alex is a pseudonym):

Alex: | enjoy cutting out things and drawing creatures like all this and
I’'ve got loads of them, because | make them every day. | used to be not
good at stars but now | am. But | could do a circle for stars, because

stars are actually circles.
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Zoe: And how do you know that?
Alex: Because | saw some and they were round, then they go up like

that and go back into a circle.

(Extract from Research Diary, Pilot Study)

| visited the pilot school three times and each time | spoke to Alex, he told me more
about science, for example, how the body works and why we have a brain. He also
talked about conversations he had about science with his mother, who worked at the
local hospital. | remember how excited | felt when describing my visits at my
supervision meeting; | had discovered a focus | wanted to find out more about. In
terms of motivation to conduct my research, my conversations with Alex were the
tipping point — | wanted to know more about how young children storied themselves
as individuals who were interested in science, situated in their family practice. | could
find research studies of young children that focused on their generic interests, but
fewer that studied interest in science specifically, which presented me with an

opportunity to contribute to the field of science education research.
In choosing to focus on young children’s interest in science, | perceived three benefits:

1. For the research community, education policy and practice — Applying a
participatory method to researching children’s interest in science raises
important questions about early years curriculum and practice. Viewing
children’s interests from a sociocultural perspective challenges a
conceptualisation of interest as an essentialist characteristic and the efficacy of
initiatives that aim to make children interested in science.

2. For my professional responsibilities — As a lecturer in primary science
education, the focus of my research provided me with the opportunity to
develop my knowledge and understanding of early years practice and
pedagogy. It has also enabled me to engage with sociocultural theories of
identity and interest and the process of qualitative research, which | can
develop further as my research career continues, as well as share with my

colleagues and students.
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3. For personal interest — As someone who has been passionate about science
since my earliest memories, the opportunity to study children’s emerging
interest in science fascinates me. In addition, as a novice researcher, | have

much to learn about interpretivist approaches to research.

Since this study concerns children age 5 to 7 in a school context, the following section

explains how the English education system caters for children of this age range.

1.3 Curriculum and pedagogy in the early years

In England, from 4 years old, most children attend a Reception class. Following a year
in Reception, children move into Key Stage 1 and attend school in a Year 1 and Year 2
class. For this study, | generated data with eight children during the last 6 months of

Reception, followed by 12 months of data about the same children when they were in

Year 1 and two final visits when the children were in Year 2.

My research bridges the transition from Early Years Foundation Stage to Key Stage 1.
This section explains what this transition involves in terms of curriculum, pedagogical
approaches and structure of the school day, as all are relevant to my study. The
Department for Education (DfE) in England prescribes the curriculum that schools have
a statutory obligation to follow during Reception and Year 1. Reception falls within the
Early Years Foundation Stage (EYFS), which is from birth to 5 years old and early years
providers follow a mandatory framework divided into seven areas of learning (DfE,
2017). Priority is given in EYFS to the prime areas of communication and language,
physical development and personal, social and emotional development (British
Association for Early Childhood Education (BAECE), 2012). Science is included in the
area of learning: Understanding the world, in which children investigate, notice
changes and learn about their local environment (see Appendix 1). Year 1 children
follow the Key Stage 1 National Curriculum of ten statutory subjects; Science is one of

three core subjects in this (DfE, 2013) (see Appendix 1).

Having described the curriculum, the remainder of this section considers early years

pedagogy and practice. BAECE (2012:6) advocate that early years settings should
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provide relevant resources arranged flexibly indoors and outdoors ‘where children can
explore, build, move and role play’ and ‘ensure children have uninterrupted time to
play and explore’. Many early years settings in the UK, including the two schools
involved in this study, embody this child-centred approach through their practice of
continuous provision, also known as free-flow play (Bruce, 2001). Early years
practitioners set up flexible and varied areas of provision around the classroom and
children have free choice to spend as long as they like interacting with them. In free-
flow play, activities are child-initiated rather than adult-directed. Areas of provision are
designed by the practitioners to give opportunities for construction, role-play, creative
arts, investigations and problem solving, and to practise counting and letter forming

(Davis and Keller, 2009).

There can be a tension between children and educators on the purpose of play (Wood,
2013). Educators plan for play to lead to specific learning outcomes, whereas children
can be resistant to adult control and maintain their own play culture (Wood, 2014).
Areas of provision in a Reception class are designed to cover particular aspects of the
EYFS curriculum, but often when children play in a group, the purpose of their play is
not quite what the adults had intended (Brooker, 2011). Wood (2013:15) sums up,
‘because play can be chaotic, anarchic, subversive and unpredictable, adults try to
control and manipulate play both inside and outside the home’. | observed children
subverting adult-planned activities for their own imaginary play, for example, a child in
the home area used a biscuit cutter to make a ‘gun’ as part of a game of chase with

other children.

The pedagogy of free-flow play, when children can choose the activities they carry out
inside or outside the classroom and have the time to explore these spaces with their
peers, provided the ideal environment for me to generate data with children during
Reception. Key Stage 1, with its formal approach to learning and teaching, meant that
time for data generation was more restricted, for example, to lunchtime, before and
after school and Friday afternoons. The next section looks at what science education is,
how it is treated as a school subject, and how | have operationalised it in order to

study children’s expressions of interest in science.
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1.4 The nature of science and science education

This thesis understands the nature of science as socially and culturally embedded. For
example, Abd-El-Khalick et al. (1998:418) define scientific knowledge and
understanding as ‘tentative (subject to change); empirically based (based on and/or
derived from observations of the natural world) and subjective (theory-laden)’. Against
a background of the nature of science as multidisciplinary and philosophically complex
(Chalmers, 2013), school science presents a rather simplified view of science as the
study of scientific concepts and processes (Goldsworthy and Feasey, 1997). To explain
these two terms further, scientific concepts, such as energy or evolution, are the big
ideas of science (Harlen, 2010), which the National Curriculum (DfE, 2013) groups into
physics, biology and chemistry. Scientific processes relate to the scientific inquiry of
answering questions through first hand investigation or through secondary sources,
which the National Curriculum (DfE, 2013:4) refers to as ‘working scientifically’. See
Appendix 1 for a summary of the statutory curriculum relevant to the age of the

children in this study.

Potvin and Hasni (2014) summarise findings from 621 peer-reviewed articles published
between 2000 and 2012 that indicate interest in science begins at an early age, but
wanes as children get older, particularly at the transition from primary to secondary
education. The continuation of this decline is of grave concern to the science education
community and politicians, since the number of students choosing to study science
subjects in higher education has decreased significantly over the last 20 years. This
headline masks a detail that some students identified as having a low interest in
science and technology were very interested in a specific aspect of science (Yang,
2010). The issue of divergence of school science and children’s interests is captured by
Haeussler and Hoffmann (2000:704) who report that, with regards to physics, students

tend not to be interested in:

Inquiring the laws of nature for their own sake. Rather they are

interested in physics in the context of its practical applications and in
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the context of chances and risks which lie in physics-based

technologies.

The ways in which interest in science is studied and data interpreted necessarily
depends on how interest and science are conceptualised by researchers. Learning
science in school is situated because it is defined and co-constructed in a context and
‘by participating in the discursive activities of science lessons, learners are socialized
into the ways of knowing and practices of school science’ (Driver et al., 1994:11). Many
studies focus on children’s interest in science as a school subject and their aspirations
to study science-based higher education courses or pursue a STEM (science,
technology, engineering and mathematics) career (Macdonald, 2014). However, often
the activities that children engage in, such as, tinkering or constructing, are not found

in traditional school science lessons (Luce and His, 2015).

When asked what science is, many 4 and 5 year-olds cannot explain what the term
means and would not recognise the kinds of activities they carried out as science
activities (Crompton, 2013). Of course, not knowing what science is does not prevent
children from engaging in numerous activities that could be categorised as science as
they observe, experience and learn about phenomena. The implication for this study,
which seeks to understand children’s relationship with science, is that as a researcher, |
need to apply an operationalised definition of what science is to what | observe
children doing. This definition cannot be limited to a narrow view of science as only the
science curriculum. | return to this question in Chapter 6 where | explain how |

identified which children to write case studies about.

1.5 Overview of the study and research questions

During the course of two years, | generated data with eight children, through monthly
visits to two schools (four children in each school), using participatory methods. The
methodology | used is based on Clark and Moss’s (2011) Mosaic approach, which is a
framework for listening to children’s perspective of their lives and uses creative
polyvocal data generation techniques that do not rely on written words or verbal

accounts. | generated data with child participants through observation, interview,
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photographs and drawings, and with their parents and teachers using questionnaires

and semi-structured interviews.

Children were social actors in the research and made active choices about how to
express their interests, as well as reflecting on data collected during previous visits.
The Mosaic approach has been used in many studies (Schiller and Einarsdéttir, 2009)
and is regarded as an authentic and flexible methodology (Greenfield, 2011). However,
there are many challenges to research with young children, and these are discussed in

my research methods.

| selected three children as case studies and analysed their case records through the
theoretical lens of a practice theory of interest. | focused on children’s social practice
in order to understand the ways that children story themselves as someone interested
in science and how they are storied by others. Therefore, my research questions

explore children’s interest in science as part of their developing identities:

1. How do children express their interest in science between the ages of 5 and 7?
2. What is the relationship between young children’s identities and their

expression of interest in science?

1.6 Organisation of the thesis

This thesis is organised into eight chapters. This first chapter provides contextual
background, personal reasons for the focus of the study and introduces the research
qguestions. In Chapter 2, | review the different ways that interest has been
conceptualised, and what impact the way scholars have theorised the process of
interest development has on their approach to researching interest in science. The
literature review also considers research that has focused on the social influences on
children’s interest in science and initiatives that aim to halt a perceived decline in this
interest. Chapter 3 draws together a practice theory of interest, which views interest
development as taking place in a sociocultural context and is based on the theories of
‘funds of knowledge’ (Gonzalez et al., 2006:4) and ‘identity in practice’ (Holland et al.,
1998:271).
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Chapter 4 explains my methodological position, including issues of epistemology,
ontology and subjectivity and the challenges of representing children’s lived
experiences. This leads to Chapter 5, which details the research design and selection of
the schools and children who participated in the study. | justify my choice of multiple
participatory research methods and describe each data collection technique in detail,
including their limitations and ethical considerations. Chapter 6 describes the process
of data analysis, from identifying the case study children, to analysing their case
records through the lens of a practice theory of interest. Chapter 7 presents three case
studies that explore the ways in which each child self-authors, and the ways in which
they are storied by others. | use the term ‘self-authoring’ in the sense that children
construct narratives of self, drawing on multiple discourses and the cultural resources

available to them, see p.37 (Holland et al., 1998:269).

In Chapter 8, | provide a response to my research questions by discussing my central
argument that children’s interest in science should be understood through their
practice and the relationship between their interests and identities. | evaluate the
limitations of the study and make suggestions for future research. | conclude with what
| have learnt about myself as a researcher, and the implications for the research

community and educators about how we theorise children’s interest in science.
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Chapter 2 Literature Review
2.1 Introduction

In this chapter, | review a range of studies that have researched interest in science and
the different ways that scholars have conceptualised interest, in order to locate my
work in the field. After discussing how interest has been theorised, | appraise the
various approaches to researching interest, including studies that attempt to measure
or observe children’s interest in science, to explore interest in retrospect or to
understand their interests as developing within a social context. | argue why this latter
approach is most relevant when seeking a depth of understanding about how and why

children express an interest in science.

A number of studies focus on a perceived problem of declining interest in science in
secondary school, and these are matched by numerous initiatives that aim to stimulate
children’s interest in science, especially children of under-represented groups. As part
of this review, | consider how such initiatives theorise the process of interest
development. In the concluding part of this chapter, | set out how | have
operationalised interest in this study and reflect on how this literature review has

informed the development of my research questions.

2.2 Conceptualising the phenomenon of interest development
2.2.1 How is the concept of interest defined?

Interest is one of a group of similar and interrelated terms that describe people’s
actions and behaviour, such as motivation, attitude and curiosity. In order to
distinguish it from these other terms, many writers define interest as a specific
relationship between a person and their subjective environment (Akkerman and Baker,
2019). In this relationship, the object of interest is pursued; in other words, ‘one
cannot simply have an interest: one must be interested in something’ (Gardner,
1996:6). Research on interest has a long tradition in psychology that can be traced

back to Herbart (cited in Schiefele, 1991) who wrote about interest development in the
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1800s as a desirable motivational condition of learning and one of the central goals of

education.

Herbart’s ideas influenced authors at the turn of the twentieth century, such as Dewey
(1896:428), who describes interest as the ‘psychical bridge’ between individual and

object and an internal desire that motivates someone in a particular direction:

Genuine interest is the identification, through action, of the self with
some object or idea, because of the necessity of that object for the

maintenance of self-expression.

Dewey argues that if children are denied their interests, they will not be able to
become the person they want to be. Conversely, if we can provide children with the
physical, social and intellectual objects they desire, then ‘mind will have met with what
it needs in order to be mind’ (Dewey, 1913:197). Dewey’s definition of genuine interest
is problematic, because it implies an essentialist view of interest, which somehow
exists independent of discourses, and according to Sfard and Prusak (2005:15) an

essentialist view of beliefs, attitudes or interests cannot be operationalised:

The assumption that an intention (or tendency) exists in some unspecified
“pure” form independently of, and prior to, a human action is a dubious

basis for an empirical study.

Taking a sociocultural perspective, Hedges (2007:38) defines children’s interests
differently, as ‘spontaneous, self-motivated play, discussions, inquiry, and/or
investigations that derive from their social and cultural experiences’, requiring multi-
layered and deeper interpretations. However, Hedges’ definition does not capture the
specificity that distinguishes interest from a more general curiosity. This is addressed,
however, by Pressick-Kilburn (2015:359), who also defines interest as originating in

social interaction but refers to its specificity:

Such interaction can be directly with others in real time, or with
dialogic artefacts created by others, such as written texts, or with

objects or activities that have sociocultural meaning or significance.
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Interest is framed as developing toward expression and identity as an

individual interest over time.

As this quotation suggests, Pressick-Kilburn connects the specificity of interests
with identity, and this is a concept to which | will return. The next section
further considers interest as a process and some of the significant models of

interest development put forward by key authors in the field.

2.2.2 How is the process of interest development theorised?

Krapp (2002:386) describes the personal specificity of the interest concept in his
‘person-object theory of interest’, which holds that an ‘object’ of interest can be
concrete, an abstract idea or a process/activity. For Krapp (2002:386), the process of
interest development is relational, where the ‘individual, as a potential source of
action, and the environment, as the object of action, constitute a unit’. Here, action
includes physical actions as well as mental operations and the environment includes

the social, subjective and objective environment?.

Drawing on Fink’s (1991) development model of growth, channelling and overlap,
Krapp (2002) theorises that interest development is not necessarily linear and involves
structural change. Krapp (2002) summarises that interest development proceeds in
two developmental steps: situational interest and individual interest. This model of the
relationship between a person and an object of interest is a psychological
conceptualisation of interest as a product of intraindividual changes and can be
criticised as being too abstracted from social practice: objects have social and cultural

value, and hence are always subjective (Bergin, 2016).

A particularly influential psychological model of interest development is that put
forward by Hidi and Renninger (2006:4), who describe interest developing in four
phases: ‘triggered situational, maintained situational, emerging individual and well-
developed individual interest’. The first phase, triggered situational interest, is
stimulated environmentally and causes a positive emotional response. In the second

phase, situational interest is maintained and focused (Hidi, 2006). The third and fourth

1This theory is also known as the ‘German person-object theory of interest’ (Krapp et al.
1992:7), originally developed by Prenzel et al. (1986), Fink (1991) and Schiefele (1991).
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phase involve individual interest, when a person is intensely interested in a certain
object or abstract idea. Thus, this intense interest is not conceived by Hidi and
Renninger as innate, but others using their theory have interpreted it as such; for
example, Trend (2005:276) suggests that ‘individual interest develops over months and

years as a result of life experiences and, perhaps, innate preferences’.

The four-phase model is frequently referred to as the basis of theoretical frameworks
in contemporary interest studies, with the ideas of situational and individual interest
taken as a given. Krapp et al. (1992:10) explain the difference between these two
terms as ‘characteristics of the learning environment’ and ‘characteristics of the

person’, operationalised thus:

An actually ‘operating’ interest can either be caused by an already
existing dispositional (individual) interest or by the special conditions of
a teaching or learning or work situation (interestingness). (Krapp and

Prenzel, 2011:41)

The authors claim that if a student has a weak individual interest in a particular topic,
then situational factors will have more bearing on whether the student is interested,
compared to a student with a strong individual interest in that topic, who will be

interested anyway.

In contrast, a sociocultural approach assumes that interactions between individuals
and their environment are embedded in cultural and historical processes. Three
examples of sociocultural theories of interest development are Valsiner’s (1997)
canalisation, where interests are actively constructed through the interaction of social
and personal domains; Hedges’ (2007) view of interests as representing deeper
inquiries; and Azevedo’s (2011) practice-centred theory of interest, which focuses on

the individual’s patterns of engagement in a long-term relationship with an interest.

Canalisation, developed by Valsiner (1997:87), describes the ways in which individuals,
consistent with their values and goals, channel children’s activities in certain ways;
‘people construct personal meanings for the events they experience, with the
assistance and boundaries provided by social structures and other individuals’. He also

uses the term self-canalisation to represent the emergence of a ‘self-constraining
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system’ (Valsiner, 1997:309). How this model differs to Hidi and Renninger’s (1991)
four-phase model is that it retains a dynamic relationship between self and
environment, rather than viewing situational and individual interest as separate
constructs. Indeed, research has yet to show whether situational interest and
individual interest are the same psychological state or somehow different, and several
studies, such as Pressick-Kilburn et al. (2005) who apply the theory of canalisation, do

not separate out these two phases of interest development.

Hedges (2007) draws on funds of knowledge (Gonzalez, et al., 2006) to theorise
children’s interests and inquiries as constructed during participation in everyday family
life and postulates that what children are interested in has deeper cultural meaning.
Funds of knowledge refer to the knowledge of multi-generational household
functioning and well-being, situated in the lives of families, communities, and cultures.
Hedges argues that children’s imaginative play demonstrates and extends their
interests, stemming from participatory learning in family and community experiences.
Children’s interests are a dynamic continuum, beginning with ‘activity-based interests’,
followed by ‘continuing interests’ and then ‘fundamental inquiry questions’ (Hedges

and Cooper, 2016:311).

A theory that also focuses on situated interests is Azevedo’s (2011:147) ‘lines of
practice’ theory, which describes persistent engagement as emerging from experiences
in practice. Lines of practice are so called because they capture the long-term nature of
a hobbyist’s ‘patterns of engagement’ and ‘preferences and conditions of practice’
(Azevedo (2011:163). Within one hobby or interest-related activity, a person could

participate in multiple lines of practice that shift according to changes in context.

2.2.3 How do children express their interests?

A number of psychologists and philosophers, such as Dewey (1913), James (1890) and
Berlyne (1960), claim that there is a connection between interest and children’s
learning. Krapp and Prenzel (2011) refer to this as a cognitive-epistemic component,
which means a readiness to acquire new knowledge and understanding, and
motivation to learn. According to Iran-Nejad and Cecil (1992:325) interest has a

positive impact on subsequent learning; ‘learning is the cause and consequence of
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interest’. Their evidence for this claim comes from an experiment where subjects read
a story and then rated their inferences about one of the characters in the story. Half of
the subjects read a story with a predictable ending, whilst the other half read a story
with a surprise ending. Iran-Nejad and Cecil (1992) report that their subjects were
more interested and learnt more from the surprise-ending story. Such a
decontextualised study may be able to measure a significant difference between two

groups but does not explain why people are interested by surprise-endings.

However, a view of learning as social in nature entails that the cognitive component of
interest cannot be separated from context (Rogoff, 1998; Dahlberg et al., 2007). From
a sociocultural perspective, learning occurs through collaborative relationships, as
learners are enculturated into the practices of family and community (Pressick-
Kilbourn et al., 2005). This process involves active meaning-making, enquiry and
participation in social experiences in which children learn as members of their
communities (Hedges and Cullen, 2005). Social interactions become internalised
(Chaiklin, 2003) and when expressing interest, children ask questions that are

important to them (Hedges and Cooper, 2016).

Studies of interest development also report that being interested generates an
emotional response, including positive feelings of excitement, enjoyment or pleasure
that are content specific (Krapp, 2000). According to Rautio (2013:399), engaging with
what you are interested in can be enjoyable in itself, without any particular goal; she
describes the autotelic practice of children collecting pebbles, stating ‘the activity is

enjoyed in itself and sustains itself’.

As this summary of some of the key authors who have contributed to conceptualising
interest illustrates, there is no single definition of interest and several theoretical
models of its development exist. Different researchers put emphasis on different
features, leading them to investigate the phenomena of interest development in
different ways, constructing their research questions and methodology accordingly, as

the following section explores.
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2.3 Researching interest in science

Many of the models of interest development propose that there are specific phases to
the process. The most often cited of these is Hidi and Renninger’s (2006) four-phase
model, which is often the theoretical basis of studies about interest in science (Trend,
2005; Neitzel et al., 2008; Ainley and Ainley, 2011; Dohn, 2013; Palmer et al., 2017,
Rotgans and Schmidt, 2017; Crouch et al., 2018; Renninger et al., 2018). According to
Hidi and Renninger (2006), the external conditions that elicit the psychological state of
situational interest can be referred to as interestingness and are characteristics of the
learning environment. For example, a film, text or object can generate a general,
temporary interest across a group. Schiefele (2009:198) defines a situational interest
as ‘a short term psychological state that involves focused attention, increased
cognitive functioning, persistence, enjoyment or affective involvement, and curiosity’.
Those authors who support the four-phase model assert that this external stimulus can
result in an increased willingness to learn and lead to the development of individual

interest, as the following study claims.

2.3.1 Studies that focus on young children’s developing interest in science

In their study of children’s interest from the age of 4 to 6 years old, Neitzel et al. (2008)
report findings about how children’s situational interest develops into individual
interest. This study mapped the intensity and duration of different interests for 215
children, based on parents’ responses to interview questions. The researchers
classified interest into 11 domains, the most popular of which were conceptual,
sociodramatic, creative arts, construction, sport and literacy. Conceptual interest was
defined as ‘activities that promoted the acquisition of declarative knowledge’ (Neitzel
et al., 2008:328); for example, interest in learning more about dinosaurs. Neitzel et al.
(2008) summarise that on average children exhibited an interest in four topics and
maintained specific interests for an average of 11 months, although some children

sustained their interest across the whole study.

Some of the original researchers continued the study for a further two years with 121
children, and then analysed the responses from parents who reported their children’s

focused interest, looking specifically for science interest across four years of data
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(Leibham et al., 2013). The researchers also tested the science achievement of the 8-
year-olds and asked the children about their science-related self-concept, which
included such statements as, ‘work in science is easy for me’ (Leibham et al.,
2013:581). Over the four years, the study found that for boys, there was no
relationship between science interest and science achievement, but for girls, an
interest in science at age 4 did result in higher science achievement and science-

related self-concept at 8 years old.

This study used parental questionnaires and interviews as their main source of data
and as such relies on parents having a consistent view of what ‘being interested’
means when describing their children. Other studies investigating the interests of
young children have also approached this from the parents’ perspective, such as

Deloache et al., (2007) who documented children’s extremely intense interests.

A common technique for gathering views about children’s interests first-hand, rather
than asking their parents, is to use a questionnaire and a rating scale. In a recent study,
Oppermann et al. (2018:405), report that children in preschool centres with an explicit
focus on science education were more interested in science than those children in
centres without such a focus. They sampled 283 children aged 5 and 6 in 48 pre-school
centres across Germany and asked children to rate their response to questions about
science-related topics, such as butterflies, plants and magnets, on a four-point scale,

for example:

Please show me how much you would enjoy learning more about why
steam rises over boiling water. Would you enjoy that very much, quite a

lot, not that much, or very little?

To help young children access these questions, before asking children to give their
response, the authors used two identical puppets who gave opposing responses, in
order to reassure children that there were no right or wrong answers. One of the
limitations of this study, identified by the authors, is that their classification of a pre-
school as having a science focus relied on whether or not science was reported as a
special focus by the centre manager. Considering that so much of what young children

do in pre-school is connected to science, such as construction (see section 1.4), it is
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notable that they ask a question about magnets, which are equipment in the school
version of science. Such studies, which take a psychological approach, see the
individual child as the unit of analysis (Nolen and Ward, 2008), acknowledging context
as influencing individual interests, rather than ‘something that shapes and is shaped by

those who participate in it’ (Edwards, 2004:86).

Walker et al. (2004) applied the concept of canalisation (Valsiner, 1997) to identify
children’s emerging individual interests in their multi-modal study, which took place in
a classroom of 26 children (8-10 years old) carrying out a 10-week electricity project.
Pressick-Kilborn (2015) also interpreted their findings using canalisation, alongside
funds of knowledge, to theorise interest development, whilst Dohn (2013) analysed
children’s classroom practice and the ways in which they contributed to their
community of practice (Wenger, 1998). Dohn (2013) collected data through
observations of 40 lessons and interviews of 46 children aged 12-14. He reports
findings that ‘open-ended design tasks stimulate interest’, and ‘collaboration had a
significant influence on interest’, concluding that through students’ joint practice, they
contribute to their community of practice (Dohn, 2013:2061). Walker et al. (2004) also
report the positive effect of collaboration on children’s interest in science as one of
their findings. These studies conceptualise children as active participants who are
inextricably connected to their social and physical environment. They look for socially
derived understanding, and their unit of analysis is children in their social historical

context (Nolen and Ward, 2008).

A sociocultural approach recognises that the individual cannot be studied in isolation
from the social (Gray and Murray, 2017). Learners are enculturated into the practices
of communities, and develop shared understanding and constructed identity. This
identity is embedded in discourses, contexts and children’s epistemic concepts
(Mantzicopoulos et al., 2009). In other words, children’s thinking is not isolated inside
their heads; instead it occurs through interaction ‘between the individual and the
collectively constituted and historically situated culture created through joint activity,’
(Prout, 2005:52). Through culture and experience (Vygotsky, 1994), children develop a
shared understanding of daily social routines and a sense of membership of a

community to which they can contribute rather than simply copy (Wenger, 1998).
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Rather than seeing children as making a free and open choice about what they would
like to spend their time doing, their behaviours can be constrained by their identifying
narratives across different contexts (Cooper, 2014). For example, children’s interests

could hold a deeper significance and be a rehearsal for adult life (Chesworth, 2016) or

stem from a desire to participate in cultural practices (Colliver, 2017).

2.3.2 Studies that research interest in science in retrospect

A number of studies have researched children’s interest in science by asking adults to
describe their science interests as a child retrospectively. Such studies reveal the
participants views on what interest is, how it begins, and what may have afforded or
constrained their early interests. For example, Maltese and Tai (2010) spoke to
established scientists in the United States, who had a well-developed individual
interest in science, and worked backwards, by asking about the timing of their initial
interest in science. The majority of the 85 scientists questioned (67%) said that this
occurred before the age of 10 and 32% said that they had always been interested in
science; for example: ““I think I've always been interested in science, as long as | can
remember.” (Male, Chemist)’, (Maltese and Tai, 2010:677). The study also asked to
whom the scientists attributed the initiation of their early interest. 40% of participants
described an event in school or a particular teacher, 15% talked about a family
member playing a role and 45% indicated that the source of their interest was intrinsic

self-interest in the subject. Responses included:

“I'liked toys like tinker toys and building blocks and taking things apart
and seeing how they worked from early on. Science play was kind of
more my inclination”. (Female, Chemistry Professor). (Maltese and Tai,

2010:677)

The authors acknowledge that a limitation to their data is that it is self-reported, but
the scientists’ stories give interesting insights into what they believe interest is,

particularly the idea that they have always had an intrinsic interest in science.

Azevedo (2011) also investigated retrospective interest in science as part of a three-
year ethnographic study of a young model rocketeer, David, who was age 14 at the

start of the project. Azevedo describes how David began model rocketry at the age of 6
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with encouragement from his father and continued to attend a weekly club from then
on, sometimes with his family and later on his own. He reports that David has a long
term, self-motivated interest in rocketry, ‘embedded in a fabric of activities that span
several practices’ (Azevedo, 2011:176), including designing rockets and socialising
(sometimes David did not bring any rockets to the weekly rocketry club and opted to
socialise instead). In a second study, Azevedo (2018) retrospectively identified an
emergent new interest from three years of data on an amateur astronomer. Data
analysis embraced social and historical context to speculate on the motivations of the
participant. The participant’s drawings and notebooks evidence only occasional
astronomical sketches for two years, then two triggers facilitated a rapid and sustained
increase — he lost his job, so had time to draw, and decided to enter a competition.
Following these triggers, the participant maintained and further developed his new

individual interest in astronomical sketches.

Azevedo (2011:147) challenges the ‘limited theoretical conception of individual
interest’ captured in Hidi and Renninger’s (2006) four-phase model and Krapp’s (2002)
person-object theory of interest. Instead, a theory of lines of practice argues that
context is key and a ‘structural account of persistent engagement’ captures the

‘complexities in interest-based practice participation’ (Azevedo, 2011:179).
2.4 Researching social influences on participation and interest in science

A significant body of research suggests that young people’s interest in science
diminishes in secondary school (Osborne and Dillon, 2008) and that there is a lack of
gender and ethnic diversity within the scientific community (Medin and Bang, 2014).
Archer et al. (2015) call for an increase and widening of science participation as an
issue of social justice. This section considers the literature regarding the way that

children’s race/ethnicity, class and gender have an impact on their interest in science.

Archer et al. (2012) interviewed 92 primary school children (aged 10 and 11) and their
parents in England, and found that ethnicity affected science interests and aspirations.
Families with the strongest science interests and orientations were most likely to be
white or South Asian. International studies have also found differences in science

interest by race; for example, in a North American study, Aschbacher et al. (2010)
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found that Latino and Asian parents were more likely to support science career choices
than white or African American parents. In the study by Archer et al. (2013) described
above, social class also affected science aspirations. Middle class families were more
likely to possess science-specific cultural capital (which Archer et al. (2015:928)
describe as ‘science capital’), and provide their children with science resources, extra-

curricular science activities and embed science-related interests in everyday family life.

Western society bestows science with masculine attributes— objective, reasoning and
the domination of nature (Harding, 1996) and according to Buck et al. (2008), girls feel
disconnected from the professional life and stereotypical images of scientists.
Although primary age boys and girls both enjoy and achieve in science, many girls
decide that it is ‘not girly’, therefore not for them (Archer et al., 2013:178). In the
ASPIRES study, which explored children’s science aspirations (age 10-14), working class
girls were least likely to want a career in science, instead expressing an interest in
traditionally gendered careers such as the caring professions and glamorous jobs such
as fashion designer, hairdresser or celebrity (Archer et al., 2013). The researchers
speculate that this is due to pressure to perform a hyper-hetero-sexualised version of

femininity that focuses on appearance and romance.

In a three-year study, Alexander et al. (2012) interviewed parents of 4-year-olds and
found that boys were more likely to be reported as having an interest in science than
girls. Parents provided boys with science opportunities whether they expressed an
interest in science or not. If girls expressed an interest in science, only then did parents
respond by increasing science opportunities for their daughters and expressed a desire
to overcome stereotypes involving women and science. Alexander et al. (2012:764)

describe parents’ role in children’s development of interest in science as ‘pivotal’.

Mujtaba and Reiss (2014:2995) conducted a large-scale survey of over 5000 15-year-

olds in the UK, also mention the importance of parental support:

Some girls who do not intend to participate in physics post-16 are

switched off physics not only by their physics environment at school but
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also by issues outside school, given that girls as a group report receiving

less encouragement than boys to study physics post-16.

As these examples illustrate, research suggests that science interest dwindles,
particularly in certain groups, and the following section considers initiatives

aiming to address this.

2.4.1 Initiatives aimed at increasing interest in science

Jack and Lin (2014) propose a formula for igniting interest in science, predicated on
novelty, involvement and meaningfulness. They acknowledge the role of social factors;
for example, what is meaningful (personally relevant) to one pupil may not be
meaningful to another, yet they claim that attention to these three elements will result
in children’s attitude to science shifting from a negative to positive interest. Archer
(2019:presentation) also uses a flame analogy, in which fuel is the child’s ‘socialised
dispositions and science-related economic and cultural resources’, air is the ‘space of
positions and position-taking’ and the spark is a ‘teaching moment or science
encounter’. She proposes that if all three conditions are met, the outcome is a burning

flame, analogous to children’s engagement.

However, Dawson et al. (2019) capture the sense of futility of some science initiatives
in their description of a school trip to a science museum and how the activity of taking
selfies in the museum summed up the young people’s lack of connection with the
world of white, male, privileged scientists that were represented in the content of the
exhibitions. The urban youth in Dawson et al.’s study chose to reject looking at the
exhibits and instead, used their mobile phones to photograph themselves, identifying

themselves as in opposition to an identity of being interested in science.

Some studies have focused their interventions on younger children. For example,
Mantzicopoulos et al. (2009) conducted interviews with 123 children aged 5 years old
in two schools who implemented an enquiry approach through 17 lessons (on scientific
inquiry, living things and forces) and compared this to 70 children in two control
schools. On three occasions across a school year, they carried out semi-structured

interviews through puppets, explaining that this technique encouraged children to
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share their socially derived understanding, rather than repeating what they have been

told.
Mantzicopoulos et al. (2009: 346) asked a series of questions such as:

“Do you have science in your school?" and, "You know, | am not there
when you do science but | am really interested in what you do. Would
you tell me and (Puppet 1) and (Puppet 2) so that we can learn about

the sorts of things that happen in science?”

They conclude that children’s meaningful participation in a conceptually coherent
science programme resulted in these children becoming more knowledgeable about
what counts as science than those in the control group and more likely to view
themselves as science learners. Mantzicopoulos et al. (2009) aimed to breakdown
children’s naive view that science is dangerous or magical and carried out by crazy
haired male scientists. However, their Scientific Literacy Project seemed to focus on
inducting children into ‘the ways of knowing and practices of school science’ (Driver,
1994:11), rather than encouraging children to develop their own lines of enquiry that
are meaningful to them, taking a broader definition of the nature of science (see

section 1.4).

In contrast, Richards et al. (2013) focus on identity rather than curriculum content and
report on the personal epistemology and science identity of a case study child,
Estevan, who is 12 years old. They analysed video footage of science classroom
interactions between Estevan and his teacher, Mrs K, as well as interviewing both
parties. Estevan talks about how Mrs K ‘brought back’ his feeling toward science, ‘like
you found your favourite toy’ that ‘you lost when you were a little kid’ (Conlin et al.,
2015:19). The authors attribute Estevan’s interest in science, not with a specific topic
or pedagogy, but because he identified himself as a lover of challenges, who wanted to
work things out for himself. Their study considers the connections that exist between
children’s interests, cultural backgrounds, lived experiences and identities, and
recommends ‘looking deeper into what connects individuals to science before

prescribing how to engage students in science’ (Richards et al., 2013:337).
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2.5 Implications of the literature for my research questions

Reviewing the literature clarifies that a defining feature of interest is content specificity
and raises questions about how best to operationalise the concept of interest, which is
not a property of an object or in the mind of a child, but in the relationship between a
child and their social context. Interpreting children’s interests from a sociocultural
perspective provides additional layers of depth to analysis, compared to a
psychological interpretation that focuses on the individual. A sociocultural reading of
children’s observable play explores the significance of children’s choices and the
deeper lines of inquiry they symbolise in relation to social interactions, identities and

community practice (Andrews and Wang, 2017).

Referring back to my original research questions, described in section 1.2, the first
question asks how children’s interests develop, whereas, a more appropriate question
concerns how their interests are expressed. This question raises the difficult challenge
of seeing children’s interests and directs me to generate data with children in multiple
ways, rather than only asking their parents about their interests. The second research
guestion concerns the type of interactions that support interest development. Again,
this review of the literature highlights that we need to ask a deeper question about the
development of children’s interests, if we accept sociocultural accounts that focus on

identity, such as Richards et al. (2013).
Therefore, the research questions of this study are:

1. How do children express their interest in science between the ages of 5 and 77
2. What is the relationship between young children’s identities and their

expression of interest in science?

A literature review has provided me with a structure to explore widely before focusing
in on what is most relevant. | realise that if | want to research children’s interests,
rather than describe them, | need to theorise how they are expressed. Children express
themselves through their actions, emotions and interactions, in other words, their
social practice; so what is needed is a practice theory of interest, in order to interpret
how children express themselves as being interested in science. | expand on these

ideas in the next chapter.
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Chapter 3 Theoretical Framework

3.1 Introduction

This chapter explains the theoretical framework that | have chosen to apply in this
study, building on the ideas presented in the literature review. Before doing so, |
disentangle two interrelated terms that are often conflated in the literature: interest
and curiosity. After critically examining definitions and discussing overlap between
these concepts, | clarify the relationship between them and how they fit into a

theoretical framework that recognises them as socially constructed.

The remainder of this chapter presents a practice theory of interest development,
which draws on the ideas of identity in practice (Holland et al., 1998) and funds of
knowledge (Gonzalez et al., 2006), in order to explain how expressions of interest in
science are part of children’s identities. The implications of this for my methodology

are discussed in Chapter 4.

3.2 Disentangling interest and curiosity

People talk in everyday conversation about being interested or curious, drawing on an
intuitive understanding of what these words mean, based on personal experience. This
kind of everyday use of concepts can create challenges for research, since each
researcher and participant constructs their ideas in a personal sense (Valsiner, 1992).
Interest and curiosity are inconsistently conceptualised in research and often used
synonymously (Kashdan et al., 2004; Silvia, 2006; Grossnickle, 2016). However, this
study treats the terms curiosity and interest as two separate constructs with a certain
degree of conceptual overlap. In Chapter 2, | discussed how interest is conceptualised,

so | begin this section with definitions of curiosity and curious behaviour.

Curiosity is frequently defined as a need for knowledge or new sensory experiences
that leads to exploration (Grossnickle, 2016). Studies have shown that curiosity is not
specific in the same way that interest is, and children can be curious in a wide range of
situations where there is novelty value, a desire to explore the unknown, or to alleviate
boredom (Kashdan et al., 2004). Children can exhibit their curiosity through seeking

behaviour, which takes different forms, such as moving towards an unknown object,
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articulating their transient wonderment or trying to find out how something works,
discover facts, explanations etc. (Luce and Hsi, 2015). Schmitt and Lahroodi (2008:125)
claim that people can enjoy being curious for its own sake; however, Litman
(2008:397) reports that some children feel anxious, frustrated or angry due to them
having an intense need for specific and relevant knowledge in order to reduce

uncertainty.

As with the concept of interest, curiosity splits the research community broadly into
those who adopt a psychological perspective and those who adopt a sociocultural
perspective. Many cognitive psychologists see curiosity as intra-individual, essentialist
and innate, so that children are labelled as having high trait or low trait curiosity (Reio
et al., 2006). The alternative sociocultural view is that curiosity is linked to social
interactions, because children learn through communication with other members of
their community (Hedges and Cooper, 2016) and express their curiosity differently

across contexts, shaped by previous experiences (Luce and Hsi, 2015).

According to Rogoff (2003), children may vary in how much they express curiosity
depending on the cultural value attributed to curiosity-related behaviour. If children’s
curiosity is measured by how many questions they ask, then this measure works well in
a culture where questioning is encouraged. However, not all cultures encourage
guestioning and in some societies, children are expected to work things out for
themselves, rather than ask questions (Paradise and Rogoff, 2009). In addition,
curiosity may be more culturally acceptable in one context than another, so that
asserting one’s curiosity can be a political struggle (Phillips, 2014). In other words,
curiosity exhibited by children in school may be nurtured as acceptable, but when
children ask questions that challenge authority or religion, they may be reprimanded.
In this thesis, | challenge studies such as Kashdan and Roberts (2004), which claim that
exploratory behaviour can be interpreted as caused by inborn high or low levels of
curiosity. Instead, | follow sociocultural approaches, and adopt the stance that
children’s expressions of curiosity vary in different contexts and at different times,

depending on social communication, prior experiences and cultural expectations.

If children express their curiosity through exploratory behaviour, how does this differ
from interest? The difference in how | have conceptualised the two terms is that
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interest is a relationship with a specific object of interest, whereas curiosity is a more
general response. In this way, curiosity can be a precursor or trigger for interest.
However, one does not automatically follow the other, because what children are
curious or interested in is affected by their identity in a social, cultural and historical
context and this is the key point. The novelty value of a learning situation, referred to
by some authors as ‘interestingness’ (Krapp et al. 1992:5), does not cause curiosity or
interest in children; these phenomena occur in the relationship between the child and

the object of interest, rather than existing in the object itself.

The four-phase model of interest development (Hidi and Renninger, 2006:111) uses
the term ‘situational interest’ to describe children’s behaviour in response to novel
experiences, in a similar way to how | have conceptualised curiosity. In Chapter 1, |
referred to initiatives that aim to ‘make science interesting’ (Ofsted, 2013:26).
However, because of the existence of power relations and complex dimensions in the
subjectivity of social actors (Ortner, 2006), | question the oversimplified notion that
through the interestingness of engaging activities, we can convert children’s curiosity

in science into a long-term interest.

3.3 The role of identity in interest development

As discussed in Chapter 2, children’s interests are very closely connected with their
identity. The concept of identity is part of a large body of scholarly work — theoretical
frameworks and empirical research — that includes self-concept, self-esteem, self-
efficacy, etc. (Leary and Tangney, 2011). This section focuses specifically on the key
ideas and literature regarding identity that are relevant to interest development. | will
explain how | have operationalised identity and its centrality to interest development,
before weaving ideas about self-authoring (Holland et al., 1998) into a practice theory

of interest development in section 3.4.

James (1890) and Mead (1934) provide a useful framework for conceptualising self in
two ways — the self as subject ‘I’ and the self as object ‘me’. Self-concept is our self as
object, derived from social interactions with others and their response to us (Leary and

Tangney, 2011). Cooley (1902:179) describes this as the ‘looking-glass self’ — how we
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imagine others see us, what judgements they make of us and how this makes us feel.
Our self-concept develops from observing our own and others’ reactions during
repeated social interactions and involves self-reflection and reflexive thinking
(Lieberman, 2007). One way to conceptualise this is as a cognitive schema of stored
information and symbolic meanings that we use as a framework to interpret our
experiences (Stryker and Burke, 2000). Social structures impact on self-concept and
self-concepts impact on social behaviour and social structures. According to Hallowell
(1955), self-awareness and self-reflexivity are universal human characteristics, yet
other aspects of selves, which seem natural, are culturally shaped and context-
dependent. Thus, a sociocultural perspective emphasises social participation,
relationships with others, the context of activities and historical change (Scribner,
1997). Holland et al. (1998:51) describe the way we have abstracted everyday life into
a narrative of how events unfold as socially and culturally constructed ‘figured worlds’,
and emphasise the importance of social positioning in our interactions with others.
Thus, Holland et al. (1998:26) argue that ‘selves are socially constructed through the

mediation of powerful discourses’.

To explore the role of narrative further, Holland et al. (1998) draw on Bakhtin’s (1981)
concept of self-authoring to describe the complex way that we dynamically construct
our identities, continually addressed by the world, through languages and beliefs
(historical and cultural), which we answer in an ongoing storying of our place in the
world (Holquist, 1990). Within figured worlds, children’s identities are expressed
through what they say and do, the resources that they activate, the ways in which they
position themselves in relation to others while taking particular roles, and how they

are positioned, recognised and storied by others:

Our communications with one another not only convey messages
but also always make claims about who we are relative to one
another... when we speak we afford positions to one another.

(Holland et al., 1998:26)

The processes of authoring are complex and children act ‘as social producers and as
social products’ (Holland et al., 1998:42). Identity in process describes the recursive
nature of authoring, recognition, and meaning making across time and context, so that
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the tools used to author oneself can be used repeatedly, and over time, and can

become tools of change and self-control (Holland et al., 1998).

Unlike traditional psychological studies that view identity as an essentialist personal
attribute, | treat identities in this study as ‘stories about a person’ (Sfard and Prusak,
2005:14) within a context. Identities are the ways in which children construct
themselves and are constructed by others as they ‘adapt to author themselves in the
moment’ (Holland and Lave, 2009:4); individuals can simultaneously hold and identify
with multiple identities (Lawler, 2008). Personal, shared, actual (current) and
designated (imagined/future) identities are one way to classify different types of

multiple identities (Sfard and Prusak, 2005).

If identity is the ‘central means by which selves, and the sets of actions they organize,
form and re-form over personal lifetimes’ (Holland et al., 1998:270), then being
interested is one of the actions that comes out of and feeds into the process of forming
and re-forming identities. Our individual and group identities emerge from our social
relationships, roles, values, goals and group membership. Viewing people as active
agents, we have the agency to enact identities in specific contexts, as Lemke (2008:18)

clarifies:

We act differently with children and with peers, in formal situations and
informal ones... who we are, who we portray ourselves as being, who we

are constructed as being changes.

To summarise, in this study, | treat multiple identities and interests as co-constructed,

so that children’s interests are part of their actual and designated identities.

3.4 A practice theory of interest development

In this section, | present a theoretical framework of interest in social practice, drawing
on Holland et al.’s (1998) conceptualisation of identity in practice. What | mean by this
is that interests and identities are constructed in the doing of an activity within a
historical and sociocultural context. Therefore, | treat interests and identities as
situated in the ‘individual-in-social-action’ (Park, 2015:3). | have used the phrase a

practice theory of interest development to describe a process that acknowledges the
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close relationship between identities and interests. References to Holland et al.’s
(1998) conceptualisation of self-authoring, figured worlds and practice theories run

throughout the discussion below and are pertinent across all three sub-sections.

3.4.1 Interests are situated

Children’s interests can be viewed as situated in a social context, which the children
themselves are part of, because they negotiate the practices and values of the
contexts (Walker et al., 2004). Therefore, | do not conceptualise interest development
as an internal, linear process, as described in psychological models of interest
development, such as the four-phase model (Hidi and Renninger, 2006). Instead, the
information/sensation seeking behaviour associated with curiosity, often referred to as
the trigger for situational interest (Rotgans and Schmidt, 2017), may lead to an
individual interest for some children, but not others, because of children’s
participatory learning and cultural expectations, consistent with a view of interest

development as social in nature.

Traditional psychologists view interest and curiosity as properties of an individual — an
internal state that is influenced by external factors. Alternatively, the approach applied
in my study, based on sociocultural theories, is that interest is a social phenomenon,
co-constructed alongside identity, in a community, with its values and goals. From this
viewpoint, individual interests do not develop outside the social meanings and

identities that make up the sociocultural context.

Valsiner (1997) describes the co-construction of children’s interests as canalisation,
where people, consistent with cultural values, interact with children and channel their
activities in certain ways (see section 2.2). Valsiner (1997) draws on Vygotskian (1978)
social constructivism to conceptualise children’s interests as developing through social
interaction. Meanings, values, norms and goals all have social origins and purposes,
and provide the context in which children’s interests develop, as they participate in

cultural practices.

Once children have chosen to explore an activity, the interaction may feel rewarding
with positive emotional and cognitive feedback - seeing thoughts and emotions as part
of a person’s subjective lived experience or ‘perezhivanie’ (Vygotsky, cited in Veresov
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and Fleer, 2016:1). Alternatively, the experience may not be congruent with children’s
self-authoring, (that is to say, the narratives children hear and tell about themselves),
nor be compatible with their values and goals. These goals may be personal, shared or
imposed normative goals. Some interests become highly valued as an integral part of a
child’s identities. Young people who identify with a particular social group may act in
ways that are stereotypical for that group, including their choice of interests, in order

to signal their collective identity (Hofer, 2010).

By viewing interests as situated, | argue that when children self-author as being
interested in science they make use of community practices, beliefs and funds of
knowledge (Gonzalez et al., 2006) in order to enact their interest. Gonzalez et al.
(2006) define funds of knowledge as the knowledge individuals’ accumulate from their
first hand experiences with their family and community. According to Moll et al.
(1992), funds of knowledge and skills, historically accumulated and culturally
developed, are essential for household and individual well-being. They argue that
community is a strength and resource of prior experience for learners to build on and
interpret new information. As children become enculturated into communities of
practice, their interests can be an expression of ‘intent community participation’, for
example, enacting adult occupations and care-related parenting behaviour (Paradise

and Rogoff, 2009:104).

Esteban-Guitart and Moll (2014:31) use the phrase ‘funds of identity’ to describe when
children actively use their funds of knowledge to define themselves. They elaborate
that children use ‘historically accumulated, culturally developed and socially
distributed resources’ for ‘self-definition, self-expression and self-understanding’.
According to Esteban-Guitart and Moll (2014:31), to understand children’s identities
(and interests) requires an understanding of the ‘funds of practices, beliefs, knowledge
and ideas that people make use of’. Funds of identity are resources for making
identities and self-definitions, dependent on lived experiences, which are products of
collective storytelling. In this way, funds of identity is a useful concept to explain the
connection between figured worlds, funds of knowledge and children expressions of

interest in science.
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3.4.2 Interests are positioned

The idea of ‘culture in practice’ captures the collective ability to take imaginary worlds
seriously, where identities are embodied, objectified and positioned so that
symbolisation of identities can be used to direct behaviour of oneself and others
(Holland et al. 1998:278). In this way, identities and interests are positioned due to
relational power, status or expectations of privilege (Foucault, 1980) within figured
worlds (Holland et al. 1998). Foucault (1980:98) claims that power is not static and that
‘the individual which power has constituted is at the same time its vehicle’. We exist
within a culture in practice, so that, according to Bakhtin (1981), if we are alive, then
we are engaged in answering what is directed at us and we author the meaning of

actions.

Practice theories foreground the importance of activity in the creation and
perpetuation of social structures (Nicolini, 2012), whilst still leaving space for individual
agency — the capacity to act independently within constraints and adapt to new
circumstances, referred to by Holland et al. (1998) as improvisation. For example,
children exhibit agency as they choose activities and objects of interest that resist a

dominant narrative of what they should or should not find interesting.

3.4.3 Interests emerge in response to discourses

The space for authoring is a cultural space and culture is highly politicised (Ortner,
2006). In Bourdieu’s (1978) notion of habitus, structural power shapes people’s
dispositions to act, so that they accept the dominance of a system without being made
to do so. This relates to a practice theory of interest in science, because practice theory
states that social subjects are produced through practice in the world and the world
itself is produced through practice (Ortner, 2006). Taking a view that interest occurs in
practice challenges current initiatives, which assume that exposing children to exciting
practical experiments or meeting STEM ambassadors will make them more interested
in science. This is because children do not encounter science experiences on an even
playing field; instead, they arrive with particular habitus, which underpins their

expectations of themselves in the world of science.
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3.5 Chapter summary

To summarise the theoretical framework | have presented in this chapter, a practice
theory of interest development assumes that there is a two way interaction between
identity and interest - what children are interested in becomes part of an identifying
narrative (Sfard and Prusak, 2005) and their individual/collective identities contribute
to what children may be interested in. In addition, several studies report a bidirectional
relationship between children and their parents, where a child’s interest can stimulate
their parents’ behaviour and vice versa, so that interest in a particular topic can co-
evolve as family members mutually reinforce an interest (Pattison et al., 2016,
Andrews and Wang, 2017). A continuum of interest development is non-linear,
complex, dynamic, contextually situated and rich with meaning, linked to the
formation of multiple identities (Walker et al., 2004). Interpreting children’s interest
development through the lens of figured worlds, drawing on funds of knowledge
(Gonzalez, et al., 2006), acknowledges children’s personal and cultural identities, and
includes the symbolic significance of their interests, in relation to shared community

experiences and social practices.

The following chapter considers the philosophical position that | have adopted in order
to study interest and identity as socially constructed phenomena using the Mosaic
approach. | explicitly state how my epistemology and ontology have developed since

beginning this study; reflecting on my subjectivity.
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Chapter 4 Methodology

4.1 Introduction

This chapter sets out the methodology of this study, explaining how it is consistent
with the ontology and epistemology of my theoretical framework, a practice theory of
interest. Working with this theoretical lens to investigate the phenomena of interest in
science, | justify why the Mosaic approach (Clark and Moss, 2011) was an appropriate
instrument to generate data. The key principles of the Mosaic approach are pertinent
to this chapter; see Chapter 5 for further details of the participatory data generation

techniques used in this study.

| have established in Chapter 3 my rationale for conceptualising interest and identity as
a socially constructed phenomena. A practice theory of interest recognises social
situatedness and the complexity of practice, which is why | have used a methodology
that encompasses multiple methods and sources of data. Since everything we do is
intrinsically social and all the data generated in this study is co-constructed, the
methodology of my qualitative study, using the Mosaic approach, is not about ‘a
chance to extract one ‘truth’ but as opportunities for creating meanings’ (Clark,

2017:18).

| begin the chapter by reflecting on my own epistemological shift towards a qualitative,
interpretive methodology. Then | explain how my research questions relate to what |
believe it is possible to discover. Next, | reflect on my subjectivity and the challenges of
presenting an insider’s perspective. This chapter leads directly into Chapter 5, which
discusses the design of the research plan, data generation strategies and ethical

considerations.

4.2 Epistemological shift

During the two years of data generation, | refined the research methods | used through
dialogue with participants and reflection. My approach to data analysis also developed
as l increasingly engaged with theory. Changes in my epistemology have been
accompanied by shifts in my beliefs about the certainty of knowledge. This section

identifies and describes these changes in order to clarify my current thinking and
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explain the origins of challenges | have encountered in being and becoming a

researcher.

Before starting this doctorate, | had an idea in mind that | would invite young children
to complete a series of experiments and study their responses in order to see if they
were interested in science. | thought that | could measure their level of interest by
observing their effort and persistence in completing specific science related activities.
By repeating similar activities over an extended period, | would be able to measure
whether children’s interest in science changes, as they grow older. This quantitative
study would give me definite answers about the level of individual children’s interests
and motivation. In hindsight, my initial research questions (see section 1.2) were naive
and research method unrealistic. The roots of the implausibility of my nascent study
were epistemological — | was asking research questions and proposing to collect data
appropriate for a positivist rather than an interpretivist study, because | was assuming

that children’s interests are something that | could objectively measure.

Once | had spent time in an early years setting, observing young children interacting
with their environment in a natural (non-experimental) situation, | realised that
observing whether children were interested in science was not as straightforward as |
had imagined. For example, | observed a group of five children crowded around the
water tray making ‘potions’, choosing to give their time, effort and persistence to this
activity. They added various real and imaginary ingredients to their concoctions and
two children vied for leadership of the game. As an observer, | could identify lots of
science in the children’s activity (in regards to investigating the properties of
materials), but | could also speculate that the motivation for their game centred on
forming friendships and rehearsing adult roles, rather than being interested in science.
This example showed me how difficult it is to interpret children’s imaginary play. In
addition to observations, | realised that | needed to communicate with children about
their interests, memories and ambitions, in order to discover more about the way they

storied their interests within and beyond the classroom.

The focus of my research moved away from positivist measurements and quantitative
data, towards interpretivist description and qualitative multi-modal data, in order to
explore the complexity of children’s interests in depth (Pressick-Kilburn et al., 2005). In
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addition, my approach to data collection from participants, shifted to data generation
with participants (Clark, 2017). However, | caught myself apologising, implicitly and
explicitly, for this shift away from positivism in my early supervision meetings, and
writing - as if | thought my project had to include facts, measurable outcomes,
correlations and statistical verification. For example, | found it difficult to move beyond
triangulation and inter-rater agreement as ways to confirm reliability and validity,
instead of holding on to a constructivist ontology that multiple realities exist (Varpio et

al., 2017).

| feel that carrying out qualitative research creates tension within me. One of the
sources of this tension originates with my undergraduate Botany/Zoology degree,
completed over 30 years ago. My dissertation on leaf miners (a type of caterpillar)

drew the following conclusions:

1. The percentage of honeysuckle leaves mined

increases with height and leaf size (Fig.1).

2. Leaf miner pupae size increases with mine
area (Spearman rank correlation coefficient
0.571 to p<0.01 significance) and is

independent of mine complexity.

Figure 1 Leaf miner data collection from 1987

The certainty of these conclusions is in stark contrast to the tentative findings of my
current study. Clearly, my methodology when researching leaf miners cannot be
transferred to researching children. Looking back on this fundamentally different
approach to my undergraduate research helped me to understand why | have found
implementing a new methodology a ‘painful and risky activity’ (De Haan, 2011:25). In
the past six years, | have undergone an apprenticeship in social science research and |
have learnt about where | situate myself as a researcher ontologically and

epistemologically. | have felt this location shift during my studies and with it, the focus
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of my research questions. The principles of the Mosaic approach have supported this
epistemological shift because they emphasise the open-ended nature of qualitative

enquiry (Clark, 2017), as explained further in the following section.

4.3 The Mosaic approach

My methodology is based on Clark and Moss