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Abstract

The purpose of this thesis is to consider if and how studeptsst-compulsory education draw
upon their compulsory science education in a particular comteist thinking about human
interactions with their environments. This has been condalctedgh a case study investigating
experiences drawn upon by students as they explore envirohsdnjeect matter with potential
links to sustainable development and content addressediondlaCurriculum science. Data for
the case study were collected during and after a practslalimawhich students aged 16-18
years explored an environmental theme through photography. Thegpduhty project
presented a practical context in which individuals might piztéyn draw upon any number of
experiences in relation to subjects explored. Qualitatnadyais of four individual case studies
forms the basis of findings and discussion that detail how 8taslents acted in this particular
situation.The outcomes of the study will add to the literature examithe student experience

of environmental education where there is an emphasis on tsampacience education.

The case study design used a 6-week practical AS level paptggcoursework assignment as
an informal context in which students could explore an enmental theme relating to human
interactions with their environments. Data were colletckedugh weekly records of teacher-
student classroom discussion and students’ photography veonajs. Students were
interviewed on completion of the project via a semi-strudiurgudio-taped interview.

Categories of experiences were drawn from four indivicdaesle studies to form individual

findings and identify pattern and variation across thepgam

Two main observations emerge from the results which irgicgiportunities for further
researchFirstly, the way students chose to interpret the phopbgyrérief either presented, or
limited, opportunities to have drawn upon science in ttlostext. This action has been
characterised adnterpretation and opportunity. Secondly, students have drawn upon
experiences from NC science that relate mainly to biology laadtudy of life processes and
living things. As such, they do not appear to recognise thearge of physics and chemistry to
supporting environmental awareness and understanding. Therefarppseifurther research to
investigate the linkages that occur between: (i) biology, ipbyand chemistry; and (ii)
scientific and non-scientific content as students exploraptex environmental issues. This
might perhaps go some way towards facilitating transfexrabbwledge and skills to enable

interdisciplinary understanding in science that will suppasironmental literacy.
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Introduction 1

Chapter 1 Introduction

The purpose of this thesis is to consider if and how studeptsst-compulsory education draw
upon their compulsory science education in a particular comteist thinking about human
interactions with their environments. This has been condalctedgh a case study investigating
experiences drawn upon by students as they explore envirohsdnjeect matter with potential
links to sustainable development and content addressediondlaCurriculum science. Data for
the case study were collected during and after a practslalimawhich students aged 16-18
years explored an environmental theme through photography. Thegpduhty project
presented a practical context in which individuals might piztéyn draw upon any number of
experiences in relation to subjects explored. Qualitatnadyais of four individual case studies
forms the basis of findings and discussion that detail how 8taslents acted in this particular
situation.The outcomes of the study will add to the literature examithe student experience

of environmental education (EE) where there is an empbasismpulsory science education.

1.1 Research problem

The 1988 Education Reform Act brought about the introduction &tional Curriculum for

schools in England (NC) that, from the outset, included a ctment to EE as part of the wider
curriculum. National Curriculum Council (NCC) guidelines®B, published in 1990, specified
that science education had a role to play in supportingddwelopment of environmental
awareness. A subsequent revision to the NC in 1995 placedcsceducation in a unique
position amongst subjects supporting EE in that it was tlyeome to carry required content and
opportunities for study across all elements of its pmogna of study and in all four key stages.
Thus, although geography also carried much of the reqooetént for EE, this subject is not

compulsory in key stage four.

In addition to its remit for EE, one aim of compulsory scieadacation is to enable young
people to draw upon what they learn in science to help timelarstand the contemporary world.
So, is there any evidence to suggest that this happens?isThie focus of the thesis and the
research problem is summarised as follows:

The majority of children in England experience eleven years of compeldocgation that

is shaped by the aims and content of the National Curriculum. Science iedusaa

high-profile, core subject. It is also one of the disciplines idextiin NC guidelines on

EE as being integral to developing pupils’ awareness, understanding and réspect

environments. So, what happens at the end of this period? Are young people knawingl
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otherwise, able to draw upon their experiences of compulsory sciencatiedugs they
explore environmental subject matter in an informal context? Whathaneperceptions
of their experiences of NC science in relation to EE and ESD; aat] Wanything, might
their responses say about the contributions of compulsory science edutmatiGin

achieving the NC aims for EE/ESD; and (ii) facilitating scientifiederstanding that

enables them to understand their environments and environmental issues?

This problem is considered as part of a process in whiclpalsory education plays a relatively
short, yet intensive, role in the development of knowledgelsskild attitudes relevant to the

environment and environmental issues.

1.2 Rationale

The rationale for this inquiry relates to the commitmeintompulsory education to providing
EE that can facilitate knowledge, skills and understanding rtisva societal goal of
environmental and economic sustainability in th& Zkntury. Some of the earliest cohorts of
pupils to have had the whole of their compulsory educatieredidoy the NC completed their
schooling in 2002 and 2003. These pupils experienced a programite tbit, for ten years
between 1990 and 2000, retained the same three-component formdicationabout the
environment, educationn/through the environment, and educatidor the environment.
Revisions to the NC introduced in August 2000 marked the etidsathree-component form of
EE and the beginning of a programme focused firmly on theatl€&lucation for Sustainable
Development (ESD) with the aim that the school curriculunuho

“[Plrepare all pupils for the experiences and responséslitf adult life. [ ] It should

develop their awareness and understanding of, and respdatiefenvironments in which

they live, and secure their commitment to sustainable develupam a personal, national

and global level.” (DfEE/QCA 1999a:11)

Reorienting EE towards ESD comes in response to intenatcalls to engage the influence
and resources of compulsory education in developing the knowlekitie and understanding to
allow citizens to live sustainably; and to understand andrbe involved in decision-making on
environmental matters. The NC definition of ESD is as follows:
“Education for sustainable development enables pupils to detledognowledge, skills
and understanding and values to participate in decisions aboutatheves do things
individually and collectively, both locally and globally, thaitl improve the quality of life
now without damaging the planet for the future.” (DfEE/QCA 1999a:25)
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However, whilst the purpose and direction of EE has changetjtiise and method of delivery
remain the same. Both EE and ESD are cross-curriegndardisciplinary programmes that draw
upon elements of several subjects for the development of &dgeyl skills and understanding.
In the case of science education, this is also an-dm@plinary process in that environmental
knowledge and understanding includes interrelated aspects of biplegsics and chemistry.

Yet, relatively little is understood about: (i) how studgais up content from multiple subjects
into a coherent understanding of human interactions with @mients and other living things;
and (ii) how science education is drawn upon as part ofpttusess. To further complicate
matters, a student’'s awareness, understanding and respeat/fronments might emerge from
a synthesis of ideas and attitudes gained through a rangeatefnal social and cultural

experiences and first-hand encounters with people and plabes, formal knowledge of

science is not only interconnected with other formal kndgéeacross the curriculum, it is also
assimilated into a wider worldview underpinned by a setxtéreal life experiences that are

unigue to the individual. It is this process and inteoacthat is investigated in this study.

This is a professional doctorate in education and my sit@neahis research is underpinned by
my experiences as a photography teacher in post-16 sixth-Bmfucation, and as an
artist/photographer with a particular interest in enviramie subjects. Photography
coursework presents students with opportunities to exaasubject in depth over a period of
weeks. It is also a particularly effective medium forilfeating practical first-hand exploration
of environments. The nature of AS level photography involves raian understanding the
subject and being able to communicate observations and tsglglough images supported
through annotation, presentations and discussion. Fromespimfal perspective, there are two
guestions that have arisen from my observations of hogests carry out projects exploring
environmental issues. Firstly, what do students need to kndwraderstand in order to explore
environmental subject matter with depth and insight? SecondBt, @dn | expect students to

know and be able to do by the time they reach my classabtime age of 167

1.3 Contribution

Rickinson’s (2001) review of the evidence base for learnaideamning in EE identified three
emerging foci for research gserceptions of natureexperiences of learnin@ndinfluences on
adults This thesis sits within the second emergent foclexpériences of learningnd targets
the student voice on their experiences of compulsory sciehmaton as an under-researched
area. This inquiry is not concerned with identifying l&@groutcomes, nor does it examine the

intellectual processes involved in learnimigstead, it is concerned with identifying the range
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and form of experiences drawn upon in relation to envirental subjects explored. As such, the
case study offers an unusual window into students’ experi@hcesnpulsory science education

since they were unaware of this focus until the latteyestaf their post-project interview.

This thesis will be of interest to researchers andtiiaters engaged in developing curriculum
and practice for EE and ESD within the National Cufdouand NC science; as well as those
concerned with investigating students’ experiences of EE itextsnother than compulsory

education. It might also be of interest to environmeotghnisations engaged in developing

programmes of non-formal EE in liaison with schools andlloommunities.

1.4 Thesis framework

The central theme and outcomes of this thesis are develomedjh six chapterd.he research
problem and rationale for the inquiry have been identifisdsection 1.1. Theoretical
perspectives relevant to developing and supporting ideas iBrintuiry are examined in
chapter 2. This is carried out through a review ofdiiere on EE, ESD and science education
where there is an emphasis on facilitating the understamdliagience in real world contexts.
The purpose of this review is to inform the developmenhefresearch questions. This is done
through three sections: Section 2.1 draws on NC documedtacademic and policy writing in
order to identify the role of NC science in supporting EE BED from 1990-2000. Section 2.2
considers perspectives on problems arising from tensions betheaature and purpose of EE
and the nature and purpose of compulsory education. SetBoaxamines perspectives on
what might be required to facilitate a goal of environtakliteracy. It is argued that to be
environmentally literate one must also be scientificatgrdite. Therefore, compulsory science
education might better support EE/ESD through investigation ofyleawug people draw upon
their experiences of NC science in relation to their wilife experiences. The research

guestions are identified at the end of this section.

The design and methodology for the case study is detailedaipter 3. The purpose of this
chapter is to describe the case study design and identifyatinework for the analysis. This is
done in four sections: Section 3.1 presents a brief reviditezture examining methodological
issues relating to case study in educational research. iIHollowed in section 3.2 by a
description of the case study design including: researchrelee;,of researcher; rationale for
choosing a photography project as the informal context foreearch task; and details of the
data sources and data collection. The process of saeipleien is described in section 3.3.

Section 3.4 presents the framework for the qualitativeyaisabf four individual case studies.



Introduction 5

This section opens in 3.4.1 with details of the procesktaf reduction and is followed in 3.4.2
by the individual case study framework. This shows how iagisttudies are drawn upon to
inform the initial categories for analysis and how tesearch questions are used to form the

basis of a common structure for reporting the findings.

Chapter 4 presents the four individual case studies. Eash stady narrative details the
student’s practical exploration of their chosen subject fabbly the main subjects discussed
in the interview. Summaries of data identified from tase study narrative are presented in
Appendix 3.1-3.4. These data are drawn upon to identify findmgelation to the research
guestions (RQ1 and RQZ2). The case study findings are thennedim relation to evidence in
the narrative and any other factors that might have afidobw individuals have responded in
this particular instance. The case study conclusion considei§ and how this student has
drawn upon their experiences of compulsory science educattbis inontext; and (ii) what, if

anything, this case study says about how NC science hadledulls remit to support EE/ESD.

Chapter 5 draws together the findings from each individual sagly into a summary and
discussion of outcomes across the sample. Tables summatiadrom the individual case
studies are presented in Appendix 3.5. These data suppadetitdication of the case study
outcomes as a whole. Section 5.1 identifies the main findihtiee case study for RQ1. Section
5.2 identifies the main findings of the case study for RQ2s T followed by a general

discussion of these outcomes in relation to literatureww&den chapter 2.

Chapter 6 sets the case study outcomes in context of thectepeablem and considers what
claims can, and cannot, be made from this inquiry. The thoestions posed by the research
problem, identified in section 1.1, serve as the guiding frantevior section 6.1. On
establishing how students have drawn upon their experiencesnplusory science education
in this informal context, this section goes on to consideritplications of student actions for
compulsory science education where there is an emphasiB/BSE — especially, what might
be said about the contribution of school science to faaldagnvironmental literacy. This is
followed in section 6.2 by an evaluation of the strengthsag@kness of the case study design.
The thesis concludes in section 6.3 by considering the outcofmigss inquiry in terms of

highlighting areas for further research.

The main ideas to be developed in each chapter are detage italicised introduction to the

chapter and, where appropriate to assisting the readkee, la¢ginning of a section.
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Chapter 2 Literature review

The purpose of this chapter is to examine perspectives on the rolEmpllsory science
education in supporting EE and ESD with a view to informing the research anse$br the
case study. This is carried out through a review of: (i) academic andypetiting relating to
the National Curriculum for schools in England from 1990-2000; and (ii) wintaties of
literature examining aspects of science education, EE, sustainablemteeat and ESD. These
bodies of literature are extensive and there is not space wittgriibsis to do justice to each
one on an individual basis. Therefore, a synthesis of key ideas is d@nto support the

development of the following points:

1. International debate and policy on the purpose and direction of EE from 1972-1992
is reflected in the NC frameworks for schools in Engléettion 2.1 opens with a
timeline of international developments in EE from 1972-1992 which details the
progress of EE towards sustainable development (SD). This is drawn upbawto
how international policy on EE is reflected in the NC framework&Bfrom 1990-
2000. These frameworks are relevant to developing ideas for this inquaydee
the research sample is drawn from an AS level photography cohort whose

experiences of compulsory education took place between the years 1991 &nd 200

2. The nature of and purpose of EE/ESD together with its low curriculatussin the
NC, hold implications for the way compulsory science education contriboites
EE/ESD.

3. If the ultimate goal of EE is environmental literacy, then theeensed to recognise
that everyday encounters with environments and environmental issues richnsce
experiences of compulsory science education. Therefore, an individoatslf
knowledge of science might interact with, influence, and/or besméed by, a range
of other awareness, attitudes and values stemming from their \Welexperiences.
Therefore, it is argued that compulsory science education might lsef@ort EE
and ESD through understanding how students draw upon their experiences of NC
Science in relation to the other experiences that shape the wayhih&yabout

human interactions with their environments.

This chapter concludes with the development of the research questitms foquiry.
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2.1 Identifying the role of NC Science in supporting EEand ESD

The history and development of frameworks and rationaleEE are widely documented (e.g.,
Sterling 1992; Palmer 1998; McKeown and Hopkins 2003) and there ienswssthat the
timeline for the development of international goals, gundsliand policies on EE centres on the
following six significant landmark events and their reports:
1972: UN Conference on the Human Environment held in Stockholntgeswe
1975: UNESCO/UNEP International Workshop on Environmental Eduncdeld in
Belgrade, Yugoslavia and its repditie Belgrade Charter
1977: UNESCO First Inter-governmental Conference on EnvironmEdiadation held
in Thilisi, USSR and its repoftheThilisi Declaration
1980: IUCN/UNEP/WWHRWNorld Conservation Strategy
1987: World Commission on Environment and Development (WCEDjtsineportOur
Common Futurdalso known as thBrundtland Repojt
1992: UN Conference on Environment and Development (Earth Sutmalat)n Rio de

Janeiro, Brazil and its two repordgienda 21and theRio Declaration

According to McKeown and Hopkins (2003) the Stockholm conferewaked a spirit of
environmental protection and concern relating to resourcengsenanagement that influenced
the subsequent outcomes of Belgrade and Thilisi. Bélgrade Charter(UNESCO/UNEP
1975) contained three goals for EE that were subsequentfgrigd in theTbilisi Declaration
(UNESCO 1977). These goals were:
» to foster clear awareness of and concern about economi@l, spalitical, and
ecological interdependence in urban and rural areas;
» to provide every person with opportunities to acquire the knowleaddiges, attitudes,
commitment and skills needed to protect and improve the envirdnme
» to create new patterns of behaviour of individuals, groupssactety as a whole

towards the environment.

According to Palmer (1998:11), the goals and principles of biiesi Declarationwere ‘carried
forward into and underpin the content of preliminary papetsfaral documentation in the
National Curriculum for schools in England’. The principldsTbilisi Recommendation 2
characterise the nature of EE as:

= alifelong process;

= interdisciplinary and holistic in nature;

= an approach to education as a whole, rather than a subject
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= concerned with the interrelationship and interconnectednes®drethuman and
natural systems;
= viewing the environment in its entirety including social, padif, economic,

technological, moral, aesthetic and spiritual aspects.

The NC description and aims for EE are shown in Table jage 9. Firstly, it can be seen that
the aims for EE reflect the Thilisi goals of EE. Secondhe description of EE, plus its
inclusion in the NC framework as one of five interrelatedss-curricular themes, reflects the
Thilisi principles for EE. Thus, the influence of Thilmh the NC is manifest in both its purpose
and nature. National Curriculum Council (NCC) guidelioesEE, published in 1990, indicate
that EE was closely linked to four other themesemonomic and industrial understandjng
health education careers education and guidanceducation for citizenshipParticular
emphasis was placed on links &alucation for citizenshigand economic and industrial
understandingon the grounds that the former ‘introduces pupils to palitprocesses and
encourages them to take on social responsibility’ and ther [&s of particular importance in
making decisions about environmental issues’ (NCC 1990:3). Talole fpage 9) shows that
EE is framed in terms of three linked components: edutatibout the environment
(knowledge); educatiofor the environment (values, attitudes and positive action); &édaca
in/throughthe environment (a resource). It is specified that thesgonents are interrelated

and that ‘as part of planning teachers should help pupils thekeonnections’ (NCC 1990:4).

Whilst indicating that all subjects should be involved in dapiely educationabout the
environment, the NCC guidelines single out geography, science, teghin@hd history as
being ‘particularly relevant’ to this process (NCC 1990:4).tifi$ time there were seventeen
NC attainment targets for science education and nine of tivese identified as being
‘particularly relevant’ to educatioaboutthe environment. Opportunities for EE were identified
in: AT1 Exploration of scienceAT2 The variety of lifg AT3 Processes of lifeAT5 Human
influences on the earthAT6 Types and uses of material&T8 Explaining how materials
behave AT9 Earth and atmospheréT13 Energy and AT17The nature of sciendgid. p.5).

In contrast, educatiofor the environment is described in much more general termsadmle
curriculum drive to highlight ‘physical, geographical, biologicafciological, economic,
political, technological, aesthetic, ethical and spirituahsiderations. History, geography and
religious education are mentioned as being particularly irapbih ‘helping pupils to clarify
their values towards the environment’ (ibid. p.6). Subjemnslihg themselves to fieldwork and
outdoor education are mentioned as being particularly metieiea educationn/through the

environment (ibid. p.7).
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Table 1: The shape of EE in the NC for schools in England from 1990-1995

Description

NC aims for EE

Environmental education can be thought
as comprising three linked components:

educatiomaboutthe environment
[knowledge]

educatiorfor the environment
[values, attitudes and positive action]

educationn/throughthe environment
[the environment as a resource]

These contribute to planning in differern
ways. They are interrelated and as part
planning teachers should help pupils ma
the connections.

All subjects in the curriculum have a
individual contribution to make in
developing environmental education and
its turn environmental education enrichg
and brings new perspectives to tho
subjects.

To provide opportunities to acquire th
knowledge, values, attitudes
commitment and skills needed to prote
and improve the environment.

To encourage pupils to examine ar
interpret the environment from a variet

economic
historic,

biological, sociological,
political, technological,
aesthetic, ethical and spiritual.

—

of
ke

To arouse pupils’ awareness and curios
about the environment and encoura
active  participation in  resolving
environmental concerns

N
The long term aims of environments
ireducation are to improve the management
xghe environment and promote satisfacto
seolutions to environmental issues.

of perspectives — physical, geographical,

e

ct

d
y

ty
he

|
of

ry

Table 2: The shape dEE in the NC for scho

ols in England from 1995-1999

Description

NC aims for EE

Educationabout the environment involves
developing a sound knowledge base
enable students to make sense
environmental issues.

Education in the environment involves
exploring environments through first-han
experiences.  Education through the

environment uses first-hand and secondg
experiences as a stimulus for learning
wide range of skills.

Education for the environment involves
developing informed concern about, ar
encouraging sensitive use of, th
environment with an emphasis o0
sustainable solutions to problems ai
recognising the conflicting interests an
different perspectives that inform choice
made.

to

of

To provide all pupils with opportunities
to acquire the knowledge, understandir
and skills required to engage effective
with environmental issues, including
those of sustainable development.

o

o To encourage pupils to examine ar
Y interpret the environment from a variet
economic
historic,

biological, sociological,
political, technological,

d aesthetic, ethical and spiritual.

(0]

To arouse pupils’ awareness and curios
about the environment and encoura
active  participation in  resolving
environmental concerns.

>

nd

of perspectives — physical, geographical,

9

)

d
y

ty
he




Literature review 10

From this, it can be seen that the NC remit for congpulscience education at this time is
largely in the form of providing educati@boutthe environment. This is a broad education in
that it includes biology, physics, chemistry and earthnseielt also specifically takes into
account human influences on the earth. There is as® sscope for science education to
facilitate EE in the form of education/throughthe environment through fieldwork and the use
of secondary sources of environmental information. Howeves, mot specifically named in
connection to developing environmental values and attitudes irothedf educatiorfor the

environment.

The first major revision to the NC took place in 1995. Tih@duded changes to both science
education and EE. The science education attainment tavgetsreduced to fouExperimental
and investigative Sciencd.ife process and living thingdMaterials and their properties
Physical processeswith five cross-disciplinary requirementSystematic enquiryApplication
of science; Science in everyday;liféne nature of scientific idea€ommunicationHealth and
safety(DfEE 1995). EE was revised to include a focus on SD (SCANQ996). This shift
towards SD is now explained by referring back to the tmaabn page 7. The term ‘sustainable
development’ first entered the international forum throtigh World Conservation Strategy
(WCS) in 1980. The WCS held three objectives:

»= essential ecological processes and life-support systersislra maintained;

= genetic diversity must be preserved;

* any use of species or ecosystems must be sustainagi (1980).

However, this strategy was criticised as being ‘anti-deweéoy in that it stressed sustainability
in terms of ecological terms and was concerned to a dssef extent with economic
development’ (Palmer 1998:61). Therefore, the World CommissionEnvironment and
Development reporOur Common Futurg WCED 1987) is widely acknowledged as the
seminal report for setting out the contemporary agend&®o The WCED definition for SD is:
“[Dlevelopment that meets the needs of the present wittmupromising the ability of

future generations to meet their own needs.” (WCED 1987: 43)

Our Common Futurdighlights the importance of education in raising theramess, skills and
behaviours to facilitate SD. Yet, it does not contain gmcsic goals for ESD. These goals
came five years later in light of the United Nations Comiee on Environment and
Development and the publication éaigenda 2(UNCED 1992).Agenda 21lhas a chapter
dedicated to the promotion of education, public awareness anthdraand identifies three

areas for action aseorienting education towards sustainable developmenteasing public
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awareness promoting training The basis for action in reorienting education towa®ds
includes references to both formal and non-formal edwtand, as part of the proposed
activities, governments are urged to, ‘strive to update quapeestrategies aimed at integrating
environment and development as a cross-cutting issue intotieduea all levels within the
next three years’Agenda 2136 (36.5b) UNCED 1992).

Table 2 (on page 9) illustrates how the UK government's resporsgetada 21is reflected in
the first NC aim for EE which has been revised toudelan emphasis on SD. The other aims
remain unchanged. NC guidelines for EE were detailed geparate publicatio.eaching
Environmental Matters through the National Curricul(8CAA/QCA 1996). This document is
more detailed than its predecessor and sets out ‘requonetage’ and ‘opportunities’ for EE
within geography, science education, and design and technolbuy.required coverage for
science education includes content in each attainmegattand contains a breadth of learning
relating to science and society, ecology, earth sciedees, energy and human impact on the
environment. At this time, science education is the onlyshigect to carry required content
for EE in all attainment targets and across all four keges. It also carries proportionately
more content than geography which is the other main subjecatdd a substantial NC remit to
support EE. However, in spite of an increased curriculuphasis on SD, there are no specific

references to SD as part of the required coverage incgcegducation at this time.

The three-component framework for EE with some focus onw@B succeeded in 2000 by a
new framework for ESD. Table 3 shows that the NC ainEfD reflects the influence @ur
Common FuturdWCED 1987) and that its single aim is firmly action-orieintee., educating
for SD with a particular drive to ‘secure [pupils’] commitmémiSD at a personal, national and
global level’ (DfEE/QCA 1999a:25).

Table 3: the shape oEE in the NC for schools in England from 2000

Description NC aim

ESD enables pupils to develop the .
: ; The school curriculum should develop
knowledge, skills and understanding and - :
pupils’ awareness and understanding of,

values to participate in decisions about t1eand respect for, the environments in whi¢h

way we do things individually and ; . :
. they live, and secure their commitment to
collectively, both locally and globally, that .
sustainable development at a personal,

will improve the quality of life now without .
. national and global level.
damaging the planet for the future.

ESD in the NC is rooted in both EE and Development &ituec (QCA 2006). Development

education - a trend during the 1980s - progressed from highliglssues affecting certain
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developing countries, to a later focus on aspects thaided! ‘understanding the level of
development in a particular country, necessitating a stiidyiobal economic and political
systems [and] understanding development processes within emeebeall countries, rich and
poor’ (Palmer 1998:28). Thus, it appears that ESD is diffdremt EE. Yet, it occupies the
same curriculum position. It also draws on a similar edsubject base (including geography
and science) for the development of knowledge, skills and uaddisg. The notable addition
is citizenship as a new NC subject statutory in key std8gasd 4 from 2002. The NC science
subject booklet indicates how science education can contrilutieearning across the
curriculum (ESD)hrough:

“developing pupils’ skills in decision making on the basis of sosonce, the

exploration of values and ethics relating to the applicatafnscience and technology,

and developing pupils’ knowledge and understanding of some key consegisas

diversity and interdependence.” (DfEE/QCA 1999h:9)

Yet, seemingly at odds with this statement, there is etrignd of required content for SD
within the science programme of study. This occurkifi@ processes and living thingsgthin

the theme ofAdaptation and CompetitiorThis strand indicates that pupils should be taught
‘about the importance of sustainable development’ (DfEE/QOG89b: KS3 p.31; KS4 p.50).
There are no references to SD in key stages 1 or 2. lafmmmin the programme of study
indicating opportunities for ICT and links to other subjetsnot indicate opportunities for
Learning across the curriculunQualifications and Curriculum Authority (QCA) guidelines
published online in 2002 described ESD in terms of seven irdtrdelkey concepts:
Interdependence Citizenship and stewardshipNeeds and rights of future generatipns
Diversity, Quality of life Sustainable changeUncertainty and precautionSome science
content is embedded in the descriptors hoterdependenceDiversity, Uncertainty and
precaution and Sustainable changeHowever, this is minimal compared to the previous

required content in support of EE.

The timing of the release of the guidelines on ESD mdaatsittis unlikely that any student
participating in this research will be familiar with teeven key concepts of ESD. It is also
unlikely that any student will associate learning relatm@gD with their experiences of NC
science since, as previously indicated, there was no femscience to respond to SD in the
1995 programme of studifowever, based on the required coverage for EE from 1990-1999, it
is reasonable to expect that students at the end of thgiutsory education would be equipped

to draw upon content from each discipline of science emurcat relation to environmental

subject matter explored@here are, however, problems with this that will now kengned.
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2.2 Problems arising from the nature and purpose of EE

The problem of EE is encapsulated in Gayford's (1996:2) caserv
“[llt is generally accepted throughout society and by governmémis, environmental
education is an essential requirement for the futurenairef humanity, and therefore
should be treated as a central concern for all areaduzation. The call has been for
both a more environmentally literate workforce and a more emwientally aware
public. [..] An important question must be that, with all thipgort, why is
environmental education not being followed through energeticallgchools, colleges

and in non-formal contexts all over the world?”

Gayford goes on to suggest that many of the problems facedvrynmental educators stem
from issues such as lack of agreed definition and conflictiemgs on the nature and purpose
of EE. Issues surrounding the definitions and meanings applied sem& ESD are addressed
by authors including: Hart 1981; Gayford 1996; Wals 1998; Gough 2002;2R82; Stables
2001. However, there is no clear-cut, one-solution-fits-all, defmitSD in particular, is a
difficult concept to pin down because its definition and gaaésdependent upon whether the
underlying rationale is economic or environmental. The impbaoatof trying to balance finite
environmental resources against economic growth theory are sismthaby Bonnett
(2002:11): Firstly, he suggests that the problem with ESDesetatthe goal of SD itself.

“By seeming to combine the highly desired goal of developmwhtthe equally highly

desired goal of conservation of valuable things endangermdliable to be set up as a

goal which is so obviously attractive as to divert aitenfrom its problematic nature.”

He then identifies three sets of issues that he beligvdermine the idea of SD:

» Semantic:lt is possible for a society to simply to interpret tham in ways that are
congenial to it. (See also Stables 2001; Stevenson 2007b).

= Ethical: Varying assumptions are being made about the rights ares aifithumankind
to the rest of nature and, for example, whether any such umgdedthic should be
anthropocentric, bio-centric, or something else. (S Attfield 2003; Armstrong and
Botzler 2004).

= Epistemological:Given the high degrees of complexity of the natural andalsoc
systems [...] and our current imperfect state of knowledge aheunt, how are we to

judge which actions will positively contribute to sustaieadbbvelopment?
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Gayford (1996:2) argues that conflicting views on the natung purpose of ERre more
complex and problematic because: (i) the theoretical foundatioRBE lies within both
environmentalism and education; and {o) understand and engage with the complexity of
environmental issues requires holistic thinking and methodgodfing that are at odds with

the nature and purpose of compulsory education. Taking tbegs peparately:

2.2.1 Environmentalism

Theoretical perspectives on environmentalism are complex arelbeen covered in depth by
authors including O’Riordan 1981; 1988; Huckle 1983; 1990; Devall ardi&@s 1985; Pepper
1996; Turner 1988. A simple characterisation and comparisortespiatations of the terms
‘deep’ and ‘shallow’ ecology (Naess 1973) is shown in Table 4. This summary is based on

Palmer’s (1998) overview of the main issues.

Table 4: Characterisations of degpmd shallowecology

Deep Ecology ¢cocentrism] Shallow Ecology fechnocentrism]

Rejects the view of humans and nature [@aSupports the view that humans and nature
separate and different. are separate and different.

Holds the belief that humans are intimate
a part of the natural environment and are
onewith nature.

yHolds the belief that humans can dominate
athe world around them.

Opposes anthropocentrism and focuses |ddpholds anthropocentrism and theles
the need for individual changes of attitudesyalue assumptiorthat only the value of
values and lifestyles to emphasise respetiumanity and human concerns ar
for, and peaceful cooperation with nature.| recognised.

11

O’'Riordan (1988) identified a basic distinction between pdeand shallow ecology as
‘ecocentrism’ and ‘technocentrism’. Ecocentrism is bidgenin nature in that it ‘sees
humankind as part of a global ecosystem, subject to ecaloiws’ (Palmer1998:88). In
contrast, technocentrism is anthropocentric in natuee, it is human-centred and focused on
human needs. Thus, whilst supportereadcentrism: (i) hold a sense of respect for natuits in
own right, as well as for pragmatic reasons; and (ii) lékh in modern, large-scale
technology; someone with a technocentric worldview recognisesoamantal problems, yet
believes that: (i) our current form of society will algagolve them and achieve unlimited
growth; or (ii) that environmental problems can be negafiaby careful economic and

environmental management (Pepper 1996). So, how does this impaehpulsory education?
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The answer to this relates to the purpose of educationodéreng NC statement on values and
purposes underpinning the school curriculum states:

‘Education influences and reflects the values of societithe kind of society we want it

to be’ (DfEE/QCA 1999:10).

Thus, it depends whether the values of society are shapedobgn&tc or technocentric
viewpoints. Technocentrism advocates modification of publiagtudés towards the
environment, whilst maintaining the status quo in existing &ires of political and economic
power (O’ Riordan 1988). In contrast, ecocentriseeks a more radical review of the way
society is organised and demands policy change towardsreatise as the sole basis for
defining criteria relating to the use of natural resou(Pedmer 1998). In short, technocentrism
with its emphasis on sustained economic growth makes mose $endeveloped countries
where the stakeholders hold a vested interest in mainteiméngtatus quo in existing systems.
In effect, it becomes a safer political option to redrigetion (and formal education) towards
SD and invest in developing new technologies in the hope they okt she environmental

problems.

Another issue arises when proposed solutions to problensegpetually labelled as complex
and contested. Much valuable time is then spent debatirgibfposvays forward. This is
perhaps no bad thing in that, in order to address a praimenmas to first to understand it. Yet,
authors such as Orr (1992) and Brown (2006) argue that the enemtaincrisis is now so
imminent that there is no longer time to bury action on digadple solutions in the debates
examining the possibilities. Therefore, a sensible comp®appears to be Stables’ (2001:123)
view that ‘we should look to clarify the use of terms sasHsustainable development’ in the
contexts in which they appear, rather than to seek for soatestable meaning for them ‘out

there”.

2.2.2 The nature and purpose of compulsory education

The nature of and purpose EE have been previously identifizd ifon pages 7-8). Differences
in the nature and purpose of EE and the National Curricalkiemow illustrated in Tables 5a
and 5b (on pages 16-17). From these illustrations, it can be thegénthe holistic,
interdisciplinary and socially-oriented nature of ERidds with the unitary, subject-specific,
assessment-driven NC framework. Some of the deepessissukerpinning this disparity will
now be examined, beginning with Stevenson’s (2007a) perspectivesordradictions in

purpose and practice between compulsory education and EE.peblished in 1987, these
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views are still relevant today. Stevenson identifies fmatential barriers to achieving critical
and action-oriented EE:

= the social and cultural purpose of schooling;

= curriculum and pedagogical practices;

» school organisation and the need for order;

» teachers’ curriculum and pedagogical ideologies (ibid.)

Table 5a: Comparing the nature of EE with the nature of the NC

Environmental education is:

» a lifelong process;

» interdisciplinary and holistic in nature;

» an approach to education as a whole, rather than a subject

= concerned with the interrelationship and interconnectednessdrehuman and natura
systems;

= concerned with viewing the environment in its entirety incigcgocial, political,
economic, technological, moral, aesthetic and spiritual aspect

The National Curriculumis:
= compulsory for children aged 5-16 years;
» structured through a statutory framework that contaatsit®ry programmes of study
for twelve subjects with 3 core subjects [English, Math@asaind Science];
» designed to facilitate the teaching of formal knowledge welaumbers of pupils, in
large class sizes, across four key stages;
» formally assessed at the end of each key stage.

Learning across the curriculumcludes:

= spiritual, moral, social and cultural development;

» personal, social and health education;

= key skills;

= other aspects of the school curriculum [the current locafi&SD].

Learning across the curriculum not formally assessed.

NC science education is:

= compulsory for children aged 5-16 years;

» a 3-discipline subject divided into 4 attainment targetsgébout the knowledge,
skills and understanding that pupils are expected to Batine end of each key
stage;

» influenced by eight level descriptions which describeype and range of
performance that pupils working at that level should chamattally demonstrate in
key stages 1-3;

» formally assessed at the end of each key stage;

» a subject identified ifearning across the curriculuras being relevant to ESD.

NC content directly related to ESD is minimal.

Pupil's progress and understanding relating to ESD is notality assessed.
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Table 5b: Comparing the purpose of EE with the purpose of the NC

Environmental education objectives are:
= Awareness: to help acquire an awareness and sensitivity to thedovironment and its
allied problems.

» Knowledge: to help gain a variety of experience in, and acquibasic understanding
of, the environment and its associated problems.

= Attitudes: to help acquire a set of values and feelings of conmerthe environment
and the motivation for actively participating in environméntaprovement and
protection.

= Skills: to help acquire the skills for identifying and solving environtakproblems.

= Participation: to provide an opportunity to be actively involved at alkls in working
toward resolution of environmental problems.

The National Curriculum:
Responds to, reflects and influences the common vahepurposes of society.

2 broad aims:

i to promote the spiritual, moral, cultural, mental and physieaelopment of pupils
at the school and of society;

il to prepare pupils for the opportunities, responsibilitiesexapetriences of adult life.

4 main purposes:

i to establish an entitlement to learning;

il to establish standards;

iii  to promote continuity and coherence in learning;
iv to promote public understanding.

NC science education:

Responds to and supports the aims and purposes of the N&uwriaulum through
delivering the programme of study for science and contributhmgyevappropriate to
Learning across the National Curriculum

Stevenson (ibid. p.146) suggests that the present day edusstitem has evolved from
nineteenth century institutions designed to transmit basicration to enable the practice of
routine skills, and to maintain existing social conditiand relations. As such, this system was
never intended to develop critical thinkers, social inquirgmgblem solvers, or active
participants in decision making. Thus, he indicates thatistvin EE curriculum should be
interdisciplinary, with content arising out of engagemsitih specific environmental problems,
school curricula are discipline-based and most are predefinee tiey are designed to serve

specific ends that can be readily assessed.
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Palmer (1998:267) offers two additional reasons why ESD iricpkat poses questions for
curriculum and practice: Firstly, ESD has the taskdalrassing ‘an extremely wide-ranging and
bewildering array of content’. Secondly, this content is:
= dynamic and ever-changing;
= characterised by highly complex interrelationships, priofisoblem causes,
impacts and solutions;

» highly value-laden in that one person’s solution may béharns catastrophe.

So, how and why should this hold implications for science é@un®a The answer to this lies in
the historical links between science education and EEhdsHts roots in natural history, and
science is described by Shamos (1995:46) as ‘our formdahaowith nature’. Therefore,
science education, as the study of the natural worldgisplaced to support EE of this type.
However, once the goals of EE were reconceptualised to inohetld ssues, differing views
on the relationship between EE and science education em@ggedh 2002). According to
Shamos (1995), the nature of science education in scho@lstsedl predominantly faCentury
conceptualisation of science as ‘truth’ based on an invesggatethod that is rational and
objective. The purpose of the science curriculum was, aral leovge extent still is, geared
towards educating the relatively small population of stidevito will eventually become
professional scientists in a particular specialist f(@ad.). As such, science education was/is
not designed to prepare young people to understand sciencecasrg in contexts where they
are most likely to encounter it, i.e., in everydayaiions. Vongalis-Macrow (2007:6) observes
that ‘the way scientific knowledge is taught to students$ then how this knowledge is made
‘messy’ when transferred into real case situations pteseconundrum’. In addition to this,
science education is not readily associated with thelajmwent of values, and historically has
not engaged with social applications of science. Yet, dowprto Grace and Ratcliffe
(2002:1167) ‘science and values are closely connected in thenhmmd’ and their research
with pupils aged 15-16 found that: (i) pupils appear to piserivalues in decisions on
conservation issues; and (ii) their use of values arehiic concepts is context-dependent.
Thus, it becomes clear from all this that many issues brust¢solved if science education is to
achieve the NC aim to ‘prepare all pupils for the opportunitEesponsibilities and experiences
of adult life’ (DfEE/QCA 1999a:11).

Enabling young people to draw upon what they learn in seiemdelp them understand the
contemporary world is compatible with the rationale foersiific literacy (for detailed accounts
of scientific literacy see Shamos 1995; Hurd 1998; Laugksch 2B@)l (1998:412) suggests

that, if science education is to contribute effectivelyhe pubic understanding of science, ‘the
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curriculum sought is one that prepares students to cope létbhanges influencing human
welfare’. This, he believes ‘requires a lived curriculand a range of thinking skills related to
the proper utilisation of science/technology information’ (ipiet14). Authors such as Thomas
and Durant (1987) and Millar (1996) state economic, utilitar@riural, social, democratic
arguments for promoting scientific literacy as a vehtol public understanding of science. This
is relevant to EE in that science education is wtdakeaching the science concepts that underpin
environmental issues that might potentially facilitate-pnvironmental behavioufkittledyke
2008). This, of course, depends on what counts as pro-envirairbehaviours. However, this
debate aside, the curriculum structure and pedagogy of NCcecmmplicates efforts to
facilitate scientific literacy because, not only is Nfieace a discrete curriculum subject, it also
contains its own discrete fields. Thus, to approachserasricular EE/ESD, both teacher and
student require not only an interdisciplinary understandingoaf science education interacts

with other curriculum subjects, but also an intra-disogaly understanding of science itself.

Finally, some authors argue that the current formal @ultnn and pedagogy are inconsistent
with what really needs to be done in terms of understandimgan interrelationships with
environments and other living thingswong (1997:87) for example, argues that educditimg
the environment simply results in ‘an education campaigndaaméurning schoolchildren into
environmentalists’. She suggests that some problems intdéinodj student understanding of
environmental issues stem from a belief that environmemtaéiads to environmental literacy.
However, in her view, this produces slogan-based environrisntal schools, rather than an
education that provides appropriate awareness and understariding environment that
includes a sound knowledge of science and economics (ibidj1994:5-7) goes a step further
and suggests that many causes of environmental declirie egality, ‘not the work of ignorant
people’ but of highly educated, successful individuals. Tlitugs his view that, ‘without
significant precautions, education can equip people mevdhe tmore effective vandals of the
earth’ (ibid.). He expands on this by stating:
“[A]ll education is environmental education. By what is im#d or excluded, students
are taught that they are part of or apart from the natwodd. To teach economics, for
example, without reference to the laws of thermodynamicecotogy is to teach a
fundamentally important ecological lesson: that physicsematbgy have nothing to do

with the economy. It just happens to be dead wrong.” Orr (1994:12)

As such, Orr argues that it is mabreeducation that is required, but the right kind of education.
So, what constitutes the ‘right kind’ of education and whkahe role of science education in

supporting this?
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2.3 The right kind of education?

According to Disinger and Roth (1992:1), ‘the bottom-line goaf’ EE is to create
environmentally literate citizenry. Yet, what does this migepractice and is this feasible given
the mismatchbetween curriculum and practice highlighted in the previousios€c Roth
(1992:14), as the originator of the term, defines environméitéahcy as involving ‘human
discourse about inter-relationships with the environment'steigs:
“It is essentially the degree of our capacity to pereaind interpret the relative health of
environmental systems and to take appropriate action to nmirgatore, or improve the

health of those systems.

This is a statement of intent. Yet, what is ‘appragiaction’ and what would be needed to
facilitate this? Roth continues his definition:
“Environmental literacy should be defined likewise in terohbservable behaviours.
That is, people should be able to demonstrate in somevabseiform what they have
learned — their knowledge of key concepts, skills acquired, digposowards issues,
and the like.” (Ibid.)

Littledyke (2008:11) suggests a need for ‘curriculum integratmrdémonstrate complex
interactive environmental effects [and that] centraltuiess of this approach would be to
develop scientific understanding of key concepts that show howrésaof the universe are
deeply interrelated’. Thus, from this, it is assumed thatrder to be environmentally literate
one must also be scientifically literate. Yet, Roth (199#)gests that environmental literacy
extends beyond aspects of scientific literacy in thalisib includes aspects of economic literacy,
geography literacy and an historical understanding of how ustigsues came to be. Brown
(2006) concurs and, in particular, believes that much carabeel@ about the consequences of
human impacts on environments through the historical study ofroanvental factors
associated with the demise of ancient civilizations.alde suggests that lessons can be learned
from the speed with which societal restructuring and tliistrébution of resources was
mobilised by the USA government in World War 1l - hisrgdbeing that social restructuring

within a short timescale is possible and not unprecedented

An additional way of thinking about approaches to EE reladethe interconnectedness of
systems (Orr 1992; Capra 2002; Colucci-Gray 2006). Orr (1992:92yé&libat nothing less
than ecological literacy is required to facilitate austbility, and that to be ecologically literate

‘implies a broad understanding of how people and societiatered each other and to natural
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systems, and how they might do so sustainably [and ttfgtplesumes both an awareness of
the interrelatedness of life and knowledge of how the worlksves a physical system’. He
goes on to suggest that the basis for ecological literacy ‘isctmprehension of the
interrelatedness of life grounded in the study of naturébityisecology and thermodynamics’
(ibid. p.93). Yet, the essential problem of EE relates back to Gayfol®9) observation cited
at the beginning of section 2.2. If EE is seen as cefatridle future survival of humanity, then
why is it not being followed through energetically in sch®olEhe root of this appears to lie in
the purpose and priorities of the National Curriculum. Fomgre, it was shown in 2.1 that
EE/ESD is included as part of the wider, as opposedatatety, curriculum. Therefore, whilst
disciplines are obliged to respond to required content EBEED identified in their particular
programme of study, there is no statutory requirementsétiools to plan cross-curricular
learning to facilitate pupil understanding of how knowledge andsgkdim different disciplines
interconnect in real world contexts. An additional barrietheg the outcomes of EE/ESD are
not formally assessed. Yet, Orr (1992:89) believes the prohleasnmuch deeper than this and
criticises a system where ideas ‘originate at the dbgociety [and] are passed down to a
passive citizenry in the form of laws, policies and technekigHe argues that, ‘since there is
no particular need for an ecologically literate and eco#diyiccompetent public, EE is most
often regarded as an extra in the curriculum, not asearequirement or as an aspect pervading
the entire educational process’ (ibid.). Orr’s solut®itoi reorient education towards facilitating
‘ecologically proficient’ minds which, he argues, calls éoredesign of education itself to place
EE at the core of the curriculum. Yet, this thesis iscooicerned with debating the restructuring
of compulsory education. Instead, it is concerned witlestigating how we might work more
effectively to support EE/ESD within existing structurelsefefore, the first thing to consider is
what pupils at the age of 16 might be expected to know at thefeéhdir compulsory science

education, and then how they might draw upon this formal knowiedge informal context.

2.3.1 Development of research questions

“It is a clearly stated goal of school science educéatiahyoung people should be able
to use the science knowledge that they acquire in schobkiwarious facets of their

future lives, whether as workers, parents, carers otiasndg.” (Driveret al 1996:137)

It is inevitable that young people will interact with ithenvironments, and it is likely that all
will encounter and engage with environmental issues at stage in their lives. So, from the
literature reviewed, there appears to be consensus tmaalfenowledge of natural systems
underpinned by science relating to ecology, energy transfer, energgreien and earth

science, would be desirable, if not essential, to fatitig environmental literacy. In addition to
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this, pupils should understand human social, cultural, econgmiitical, and values systems
and the way these relate to, and are interdependentnattlral systems. Finally, there is a need
to enable pupils to understand ways in which these elenoeami® together in real life
situations. Yet, how might we measure environmental liter&oth (1992:9) identifies three
dimensions of environmental literacy msminal, functionalandoperationaland describes an
individual achieving functional environmental literacy as ohe vs:
» developing a broad knowledge and understanding of the nature ahtarattions
between, human social systems and other natural systems
= able to analyse, synthesise and evaluate information psimgry and secondary
sources;

» able to evaluate issues on the basis of sound evidencerswh@l values and ethics.

One question arising from this appears to be: Why doesn’'t cemyueducation facilitate
environmental literacy? Yet, perhaps this question shoultetbemed as: Do pupils achieve
some level of functional scientific and environmental éitgr by the time they reach the age of
16 and, if so, what shape does this take? It clear framedgssxamined in this review that NC
science is not in a position to equip all pupils withth# knowledge and skills they might
potentially need to engage with all environmental issues thgiit potentially encounter as
adults. So, what might be possible within the presenttsties:for compulsory education, and
what do we need to know in order to inform this? The Nitréor science education in support
of EE/ESD from 1990-2000 was identified in 2.1. However, this omdjcates what pupils
must learn. It says little about how pupils could be tatmfdin together formal knowledge into
a coherent understanding of environments and environmental issues. iJta@so a world
outside school and there is a disparate literature examasipegcts of how science education
interacts with external life experiences. This inckide
= Relationships between formal and informal learning ierse (Lucas 1981; 1983;
Maarschalk 1988; Tamir 1991; Gerlatral 2001; Osborne and Dillon 2007).
= Nonformal environmental learning includirgelf-directed learning(Mocker and
Spear 1982; Heimlich 1993) arficee-choice learningFalk 2005; Heimlich 2005;
Kola-Olusanya 2005).
*  Primary children’s views on science and environmental iSguiéedyke 2004).
= How students draw upon science in relation to complex smiemific issues
(Ratcliffe 1997; Grace and Ratcliffe 2002; Ratcliffe andd8ra003; Ekborg 2003).
= Influences on the development of environmental knowledge and pr@emeéntal
behaviours (Hillcoteet al 1995; Connelét al 1999).
= Significant life experiences (Tanner 1980; Palmer and Sud§®i& Chawla 1998).
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Tanner’s seminal ideas on Significant Life Experiences jSinkerged during the 1960s. These
ideas, based on his casual talks with conservationists,raeted in his observation that there
appeared to be a pattern of childhood influences that undergnoeshvironmental behaviours
(Tanner1998:419). Palmer and Suggate’s (1996) quantitative study on StBrbiianner’'s
work. They carried out studies investigating experiencéseincing the pro-environmental
behaviours of educators in the UK and identified the follovergeriences in the Under 30 age
group (n=54) ranked from highest to lowest numbers of response

» education[secondary; tertiary]

= people[family; older friends]

= media[TV, books, papers]

» outdoor[childhood experiences of naturefganisationgGreenpeace; CND]

» negativgimedia coverage of environmental disasters]

= travel; other sourcefnot-specified]

» work

= religion;

» pets; having children

In a later work, Chawla (1998:380) observes that, whilst messtarch on SLE reveals things
about exchanges with physical environments (i.e., influentigdlpeand places), less is known
about the internal environment (i.e., needs, emotions andesigg and how this influences
children’s responses to these people and places (indgn unrelated study, Kyburz-Graber
(2000:2) observes that, ‘we receive most of our informatiomeir@mental changes through
the media, which influences our opinions [and that] we fittgt that information and those
interpretations which fit in with our own personal viéwo, does a similar process of filtration
apply to scientific knowledge drawn upon in informal context&?oEg’s (2003) study on how

student teachers (n=15) use scientific conceptions to discaemplex environmental issue
provides useful insight into how external factors such asopaf opinions, values and
economic awareness can interact with conceptual understaindguijence. Ekborg observed
that students found science concepts more difficult toyappinstructured discussion and that
they demonstrated a limited ability to draw on sciencenwdiscussing and arguing a complex
environmental issue. She identified two problems: (i) althostgidents learnt science in a
context, they did not learn the concepts well enough to drawheim understanding in

unstructured discussion; and (ii) the teaching did not tredirtkeges between scientific and

non-scientific aspects and therefore, students foundiitudifto make the connections.
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Other studies examining relationships between science edueaib&E include Littledyke’s
(2004) case study examining English primary children’s (n=138) viewsscience and
environmental issues. Experiences related to the developrherhildren’s environmental
cognitive and moral development identified in this study itelu

» science educatioftlassroom discussion; teacher interest in EE; topicsredye

» influential adults[especially parents];

» media sourcescluding: broadcast medignational news and children’s television

programmes] angdublished materia]lbooks].

Littledyke also highlights teachers’ environmental awarenessfastor influencing children’s
understandings of issues (ibid.). The idea of the teacHsulject/agent of change’ (Stevenson
2007b) and as a motivating or limiting factor in developing Isupnvironmental awareness is
a recurring theme in the literature. Conredllal (1999) and Palmer and Suggate (1996) found
that teachers were influential in three ways: (iptigh in engaging the interest of the student;
(i) in increasing awareness and understanding of environmestads; and (iii) in facilitating
pro-environmental attitudes. Yet, Kyburz-Graber (1998), in exagithe role of biology
teachers in interdisciplinary environmental teaching/learncantexts, observed some
reluctance of teachers to engage with a critical secatogical approach to interdisciplinary
EE. Thus, although perceived by colleagues as being sxperEE, the biology teachers’ role
was ‘marginal’ with respect to the development of aspetsocio-ecological EE (ibid. p.237).
The author suggests this adherence to the traditional sdiescher role was because:

‘They are natural scientists and have developed a self{gbota science teacher being

responsible for the transmission of objective scienfidicts. Their understanding of

environmental problems is based on natural science. [...] Fomtiner they did not seem

to be interested in questions concerning social sciencelédge about environmental

issues.’(Ibid. p.239)

Pilot and follow-up case studies investigating young peopaigronmental knowledge and
attitudes in Australian cities (Hillcotet al 1995; Connelket al 1999) questioned 4 groups of
students aged 15-16 (pilot study) and 24 groups of students aged Dhewv-(@ip study). Each
focus group contained between 7-9 students (exact numberspeoctfied). The main
experiences identified across these studies include:

» personal experiencgdeing out in the bush with family and friends; participgtin

activities such as Outward Bound and school camps or envirorirgenips];
» media sourcesncluding: broadcast medig TV programmes such as the news,

documentaries and some advertisimgint media[newspapers];
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» school and school subjedgeography; biology];

= other source$visual stimulation; friends; family; music].

Connellet al. (1999:108) reported that personal experiences were the mosttexgteriences.

However, with the exception of some television documentaties,least trusted source of
environmental information was the media. Television newspeaseived as being particularly
unreliable and students felt that media awareness wastiab$e offset media sensationalism

and the presentation of limited, biased perspectives.

These studies as a whole lend weight to Tanner’'s (1998) idegh#ra is some observable
pattern to experiences that facilitate environmental awesse and attitudes. For example,
common experiences include school, media and influential @eapt to this mix the potential
free-choice experiences gained from settings identifiedKbla-Olusanya (2005) asiome
(family); museumszoos nature centres; parks and wildernessid there appears to be a wealth
of life experiences that students might bring to any médrcontext. Yet, how does this work?
Thomas and Durant (1987:13) suggest that ‘to be scientifitedhate is not to be expert in
anything particular, but rather to be able to deal effegtivéih matters as they arise’. Thus, it
is argued here, that in order to understand the effich&E where there is an emphasis on
science education, there is a need to recognise and undetstepracticalities of how students
draw on aspects of their science education as they engdgerwironmental matters in real
world contexts - the focus being on demonstrating awarehesggh action i.e., what students
actually do in informal situations, as opposed to taughtent they can recall and repeat in
formal assessment. Thus, whilst some encounters withoanwéntal subject matter might offer
potential opportunities to draw upon scientific awareessunderstanding, the extent to which
students actually do this, and the other life experiencegi in this process, is an under-
researched area. The research problem for this ingasybeen previously identified in section

1.1. This problem will now be investigated through two redequestions:

2.3.2 Research Questions:

RQ1: What do students say about their experiences of compulsory scienceécedandtare
their perceptions of its contribution to their EE/ESD consisteni \&ity tacit scientific

content drawn upon in this context?

RQ2: What else is drawn upon by students as they explore environmental sirjdus

context, and how does this interact with their experiences of compsisence education?
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Chapter 3 Design and methodology

The purpose of this chapter is to describe the case study design anty ittenframework for
the analysis. The main structure of the chapter consists of fetross that have been
previously described in 1.3. A brief italicised overview is preskat the start of each section
to guide the reader through the ideas to be developed. The chapter begicsoim 34 with a
brief review of literature examining methodological issues relatincage study in educational

research. These ideas are used to inform the case study designldet fol3.2.

3.1 Case study in educational research

Educational case study as a style of research has bemibdd as the use of case study methods
to ‘enrich the discourse of educators [through] systemand reflective documentation of
evidence’ (Stenhouse 1985:50). Yin (1994:13) defines a case stualy esipirical inquiry that
investigates a contemporary phenomenon within its real-lifeegtraind Bell (1993:8) believes
the ‘case study approach is particularly appropriate foviehaal researchers because it gives an
opportunity for one aspect of a problem to be studied in stwpth within a limited time scale'.
According to Bell, its strength is that ‘it allows tmesearcher to concentrate on a specific
instance or situation and to identify, or attempt to tidgnthe various interactive processes at
work’ (ibid.). Kyburz-Graber (2004:54) describes case studyaasomprehensive research
strategy including qualitative and quantitative methoderiméd by a distinct theoretical
background’ and suggests that the advantage of case sttiay ithis enables the researcher to
ask questions of ‘what’, ‘why’ and ‘how’ through:

= analysing an existing, real-life situation in all itsnglexity;

= exploring it as close to the people concerned as possible

= describing the situation in as much detail as possible;

= explaining the findings in a clear and comprehensible vag.]i

A distinguishing feature of case study is that data adeatetl from a variety of sources thus,
facilitating a process of triangulation. Robson (1996:383)rie=ctriangulation as a ‘means of
testing one source of information against other sour¢ég .importance of triangulation in case
study research relates to the reliability and validitydata collected. According to Bell

(1993:64-65), reliability is the extent to which a test or pilace produces similar results under
constant conditions and on all occasions, whilst validitycatds whether an item measures or

describes what it is supposed to measure or describe.
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Several authors including: Stenhouse 1985; Yin 1993; 1994; Stake 1995; 2008phghktto
identify specific types of case study. Yin (1993) ideesifihree types of case study as:
exploratory: aimed at defining the questions and hypotheses of a subsggoe
necessarily case) study;
descriptive:  presents a complete description of a phenomenon within itextpn
explanatory: presents data bearing on cause and effect relationshgelaining

which causes produced which effects.

Stake (1995; 2000:237) also identifies three case study typeharatterises these as:

intrinsic: the study of a single instance undertaken because thetsaleasi of
interest;

instrumental: where the case itself is secondary to ‘provid[ing] insight an issue or
refinement of theory’;

collective: an extension of the instrumental case study in thadrisists of several
instrumental studies examining a single problem. Each singigue,
instance then contributes to building a wider understandinghisf

problem.

Similarities can be drawn between Yinlsscriptivecase studynd Stake’sntrinsic case study
in that both study a single instance in order to understand whateha in this situation.
However, Bassey (1999:27) suggests these typologies are underpinnéchdaymental
ontological and epistemological differences. For example, SYimfiting tends towards the
positivist (or scientific) paradigm [whereas] Stake’s fismly within the interpretivist
paradigm’. Detailed accounts of positivist and interprstiparadigms are provided by authors
including: Barr Greenfield 1975, Burrell and Morgan 1979, CarehManion 1994. A concise
summary of the methodological implications is offered bycHdétet al (1995:161):
“The quantitative researcher’s view of reality is catly different from the qualitative
researcher’s view of reality. The former views realty objective and external to the
individual, while the latter maintains that reality starnally constructed within the
individual. These fundamentally different views have ingar implications for what is
regarded as valid knowledge. Quantitative approaches sed talbwledge as
generalizable and predictable, while qualitative approachesvalgk knowledge as

context-specific only.”

The purpose of Hillcoagt al's paper is to report their exploration of the effectiverafss

the focus group interview in researching young people’s envinotan&nowledge and
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attitudes qualitatively. They conclude that this methodntérview ‘can construct a
picture of young people’s environmental knowledge and attitudésstidoser to their
reality than can quantitative questionnaires’ (ibid. p.1T@gir paper does not however,
address the debate on the purpose and outcomes of case saaghreOne issue of this
debate appears to concern meanings attached to the rieethed and methodology
Strauss and Corbin (1998:3) defimethodsas procedures and techniques for gathering
and analysing data andethodologyas a way of thinking about and studying social
reality. Based on this distinction, the difference raldtewhether a case study is framed
in terms of:

= a method for gathering data from a variety of sources; or

= a methodological approach to analysing and interpreting idatmder to add to

existing knowledge.

This links to once more to assumptions about knowledge. Hie adispute centres on whether
the study of a single instance can lead to generalization rendotmation of theory. The
argument against case study as methodology is underpinned liy thelte
» (ualitative interpretive research is too subjective and tmspromises researcher
objectivity;
= the methodology lacks rigour and thus, compromises the reliabilityalidity of
data collected;
» qualitative analysis of a single-event is so speaifiorie set of circumstances that it

should not be considered conducive to the formation of gezresiahis and theory.

The counter argument is that the notion of objectivityflawed from the outset. Authors
including Eisner (1993), Medawar (1963; 1984) and Walford (2001); etieat of an
intellectual tradition that Eisner (1993:53) suggests is ‘adg®f the Enlightenment and the
effort to create a tidy, intellectually orderly worldde asserts that this has facilitated ‘the naive
realism that pervades our culture’ (ibid.). Medawar (1984dHJllenges claims that present
scientific methodas the only vehicle for revealing objective truths. He esginat, in the real
world there can be ‘no such thing as ‘the’ scientific metjsatte] a scientist uses a very great
variety of exploratory stratagems and [...] uses no procesfudescovery that can be logically
scripted’. Walford (2001:1-2) concurs, suggesting that autolpbgral accounts of research by
scientists, and academic studies of science by sgisté, ‘show that natural science research is
frequently not carefully planned and conducted accordirsgt procedures, but often centres on
compromises, short-cuts, hunches and serendipitous occurrenbss’supports a view that

objectivity cannot be assumed to be a measure of methoddlogma .
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Methodological rigour is described as ‘the key to effectivenedsgaality of research’ (Evans
2002:19). In comparing case study methodology with other scientific ngethotlindividually
identified), Kyburz-Graber (2004:63) suggests that case stodiesometimes be used as ‘a
method of weak, superficial inquiry into specific sitaes and thus, lack the necessary
scientific rigour’. However, based on previous arguments umderg the reality of scientific
objectivity, a question to ask here is, why is there amdre justify case study in terms of
being scientific when the merits of qualitative, intermetcase study research ought to be
judged on its reliability and validity? According to Bell993) if a case study measures or
describes what it is supposed to measure or describe theest#wch is valid. However, she
concedes that validity is a more complex concept than rélalsdasoning that, ‘if an item is
unreliable, then it must also lack validity, [whereasglé&able item is not necessarily also valid
[because] it could produce the same or similar responsal occasions yet, not be measuring
what it is supposed to measure’(ibid. p64-65). A potestdltion to this dilemma is offered by
Kyburz-Graber (2004:58) who suggests that case study methodologyecaegérded as
rigorous, reliable and valid if the following quality crigeare fulfilled:

» a theoretical basis including research questions isidescr

» triangulation is ensured by using multiple sources of exiele

» a chain of evidence is designed with traceable reasons guniets;

» the case study research is fully documented;

» the case study report is compiled through an iterativeweand rewriting process.

The issue of whether case studies can, and/or shouldidettte formation of theory and
generalizations is controversial. This thesis is not condesite generating educational theory.
Therefore, the discussion now focuses on: (i) whether it isijpes® generalize about the
actions of wider populations from the outcomes of a singldysevent, and (ii) whether
generalization should be the ultimate goal of all caseestu@orcoraret al (2002) criticise
case studies that are descriptive rather than transfeeméh contrast, Schofield (1993:92)
observes that ‘many qualitative researchers reject geradviily as a goal [and] many give it a
low priority or see it as irrelevant to their goalsYet, is this really the point? In terms of
educational research, it would seem more importajddge each case in relation to what it is
possible to say about that particular situation. Thusetiselittle to be gained from attempting
to make inappropriate claims relating to the wider imp&@ case study simply to justify its
status as a methodology. Dillon and Reid (2004:24) respond toi@oet al's (2002) criticism
of descriptive case studies by citing Brown and Dowling’s (1B&®) view that ‘professional
educational practice and academic educational researfh. hdistinct fields of activity’. They

use this observation to suggest that ‘research does notdéeetransformative. Rather, ‘it is
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the use of research ‘evidence’ that is or is not transftven not the research itself’ (Dillion
and Reid 2004:30). One interpretation of Dillon and Reidskihg would be to suggest that
adding to existing literature in academic educational rebegs, in itself, an important

endeavour.

So, what does all this mean for this thesis? Firtitly,purpose of the case study is to tell a story
of the actions of a small group of students in one particalairext. Therefore the analysis will
be qualitative and descriptive in nature. The case study desigmnginal in that there is no
established method of using AS photography coursework as amaifoontext in which to
examine experiences of compulsory science education. dherafs outcomes cannot be
transformative since they are indicative of the actionbegd students situated in this particular
context. However, although the outcomes of this thesis wilfawmlitate generalization, they
will add to an emergent literature on student experieatEg that might at some stage inform

educational practice.

3.2 Case study design

The research task involved the exploration of an environmental themggkthan AS level
photography coursework project. This informal context was designed to ernabénts to
explore an environmental theme whilst operating in familiar surroundings addrunormal
working conditions. The research task offered a single starting poimestigation, yet was
sufficiently open-ended to invite the exploration of a photography breepersonal way. Some
data were collected in an ongoing process throughout the task using methods and opg®rtuniti
arising naturally within normal routines and approaches to photography courseWoekcase
study design is described in three stages: 3.2.1 identifies the chsee and role of the
researcher; 3.2.2 describes the design of the photography project; 3.2.8 die¢aphases of

the data collection and data sources used.

3.2.1 Role of researcher

The data collection for the case study took place in Jgrgril 2004 in a sixth form college
in the North of England. The college is situated on the otgskir a large industrial town
surrounded by rural communities. As such, it attracts studeots & relatively wide
geographical area and a number of different secondary sclaticipants in the case study
were drawn from the 2003-04 AS level photography cohort (n=88) hiigtd across six

teaching groups. Most students in the cohort were aged 16at3 ged in their first year of
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study at the college. There were also a small numbezrooinsl year students aged 17-18 years

in each group.

The reasons for choosing this research site, and AS phptogras the informal context
through which to investigate the research problem, relategpportunity. Firstly, this is a
professional doctorate and four years experience of teadmagassessing AS/A level
photography at this college had allowed me to observe how studsedl their photography
coursework to explore environmental themes. Secondly, myigrosis a photography teacher
allowed me to adopt a practitioner-researcher role infortoyea professional understanding of
the college ethos, student culture and departmental pratheee were three advantages to
adopting this role: Firstly, decisions relating to the timoigthe research project were less
problematic For example, scheduling the project six months into the calicsged me time to
establish positive teaching relationships with this colsord, ensured that students had acquired
sufficient knowledge, skills and technical understanding in phapdyr to enable them to
explore an environmental theme with a degree of independercend@y, familiarity with
curriculum content and departmental practice allowed thigmed a research task that could
be absorbed into the normal coursework structure. Teachmgat with all groups meant that
data could be collected during lessons as part of a norowdine. This also provided
opportunities to monitor the project and observe any spontairgetections between students.
Thirdly, prior knowledge of students’ preferred learningestyand ways of working made it
possible to judge the most appropriate time to elicit resg®rfrom individuals during
classroom discussion. For example, some students take seeraindfyn photographs for the
first few weeks and only begin to organise and refing tdeas towards the end of a project,

whilst others operate in a much more structured way.

The disadvantage in adopting this role was the potential cmplathe researcher. Three
potential problems were identified:

i ethical issues relating to the conduct of research;

i the student tendency to wish to respond in ways they figélt please the teacher;

i the teacher giving advice that might influence the directiwhcontent of a project.

Ethical issues were addressed through the selectiorgmo€o comply with ethical guidelines
on undertaking research with young people (British Psyclamdb@ociety 1993) the approach
allowed students to make an informed choice on whetheotatorparticipate in the research

task. In practical terms this involved:
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i making a formal application to the Principal of the collegesjuest permission to
carry out the research;

il requesting the support of colleagues in the department;

it designing an introductory presentation for the photography knaf disclosed

details of the research.

The issue of the natural tendency of students to want &selieir teachers was addressed by
considering what constitutes standard departmental prdcticphotography coursework —
particularly, regarding student-teacher discussion of waédk. photography groups were
routinely team-taught in order to maximise the input ocspist expertise and minimise the
imposition of any in-house style. In addition to this, stuslevére encouraged to seek opinions
about their work from a wider audience. In this way they eija@red a consensus view on an
idea, or were challenged by a range of opinidigs encouraged students to make informed
choices on the direction and content of their work. It &#sditated the development of skills
and confidence to defend their choices. Therefore, photograjtgnss were familiar with the
idea that it was safe to hold and express views différent those of their teachers. Although

this could not eliminate the problem, it might serve tnimise its effects.

The third issue of teacher influence on the directiorstatlents’ work held the potential to
compromise the validity of the research on the grounds ths$room discussions might also
count as experiences students draw upon to inform thekig. The teacher’s role in one-to-
one discussion with students often involves suggesting appropriateesf information for
their research and identifying specific images for thenodk bt and analyse. This presented a
potential conflict of interest between the roles of teached researcher. To become an
impartial observer would mean acting differently aseacher. Yet, acting differently as a
teacher would alter the dynamics of the situation being inagstig Therefore, to address this
problem, it was decided to preserve the integrity of theasdn by teaching in line with
departmental practice and keeping researcher’s field nbtab imput that might potentially

have relevance to the outcomes of the case study.

3.2.2 Photography project

All' AS level photography coursework at this college begins with a Bihef purpose of a brief
is to offer students a starting point for their ideas through providing afistles and suggested
areas of study. Interpretation of the brief is left to individual ob@od students are actively
encouraged to find creative and innovative ways of responding. A variety tofsfamight

influence ways in which individuals interpret a theme or title. Erample, their personal
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interest in a particular issue, the availability of appropriate gab§ to photograph, and/or their
preferences for particular ways of working in photography. This balance of geidamd

independence would be incorporated into the design of the research task.

The photography brief designed for the research task wigtte@rMan-made Landscapes
(MML). The MML brief (shown in Appendix 1) was one of six themeffered for this
coursework unit. It presented students with an opportuaitgxplore human changes to, and
interactions with, environments; with the flexibility torsider:

= the reasons why humans adapt and develop landscapes tdiffeeent needs;

= what happens to wildlife when landscapes change;

= ways in which humans and other living things co-exist @mpete for space and

resources;

» issues relating to sustainable development, biodiversitg@mservation.

The photography brief was designed as an aid to stimilatarig. As such students were not
expected to stick rigidly to any idea suggested on the. BWibflst this was a risky strategy in
that it might potentially result in students divergiiyiin unforeseen ways, it was again judged
to be more important to preserve the integrity of theasiopn rather than exert atypical controls
on the outcomes. The whole point was to observe studentshsdh a real life situation.
Therefore, attempts to standardise the normally flexadrking practices would compromise

the research.

A coursework unit in AS level photography is routinelyaelied through an introductory
presentation. This presentation identifies the aims ofitiite introduces the titles for the brief,
and familiarises students with some of the techniques pptbaches they might consider
using. This is supported by examples of images from dpiitographers who have explored
similar themes. For the purposes of the research taghtraductory presentation was designed
to disclose the aims of the research and gain inforcnedent from all students who wished to
respond to the MML brief. Students were also made awatigeofright to confidentiality and
anonymity, and of their right to withdraw from the researtchry stage. The presentation did
not reveal the research focus on experiences of compulsence education since this would
have compromised the outcomes of the case study. The detivéng presentation was no
more indicative of methods, approaches and artists’ wahk thas usual in an introductory

presentation.
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3.2.3 Data Collection

Data collection for the research took place as part of normal classroatmes throughout the
six-week period of the photography project. Additional data were callecteompletion of the
project via an audio-taped interview. Data were collected usingtboarces:

» the student’s Independent Study Plan

» the student’s photography work journal

= a semi-structured, focused interview

These data sources were supported by field notes that recorded any guatzioe
intervention on my part that might be relevant to the outcomes ofsbaroh. The notes also
contained a record of all the introductory presentations and any relevant esmus
discussions between participants and others. Details of the main dataesoare now

described.

Independent Study Plan (ISP):Ongoing classroom records of teacher-student discussions are
kept as a matter of course. This is the teachers’ remforchat has been discussed, what has
been advised, and what interim study targets have beeniatedotThe ISP contains
information on the student’s ideas for their project; thenmilzag and development of these
ideas; teacher input; and resources used. Therefore aég sodirce, the ISP precluded the need
for any pre-interviews to elicit data on students’ initddas and methods of working. It was
also a record of my routine input as a photography teacher fidatahe ISP were drawn upon

to inform the interview questioning and the content ofctiee study narrative. These data were

used to stimulate and verify responses made in thevieder

Work journal: Each student produces a work journal detailing their pr@sat unfolds. Its
purpose in AS photography is to provide evidence that the studsnibt the assessment
objectives. This involves recording:

» ideas, observations, experiences and insights;

» technical details of materials and processes used,

» (details of research to inform the development of ideas;

» details of the final outcome of the project.

The work journal also serves a second purpose in that phosographers keep some kind of
informal record of their work. This is just one examdl&aw students might do this creatively.
It is their personal record. Therefore, a work journajhinbe presented in any form such as a

sketchbook, display panels, a DVD, a PowerPoint presentafain all contain a pictorial and
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written account of their exploration of a theme. As suicl work journals produced in response
to the MML brief contained rich data that were drawn uponitoutate interview questioning

and to develop the content of the case study narrative.

Semi-structured focused interview: Students were interviewed as soon as possible on
completion of their photography project. Data were collectadami audio-taped interview after
Tomlinson’s (1989) hierarchical focusing methodology. The decision to use individual
interviews, as opposed to focus groups such as those ustlicbye et al (1995), Connelét al
(1999), Littledyke (2004), was to enable an in-depth conversationvthdt allow the student
to talk about their photography project and wider issues rthight emerge from subjects
explored. This research seeks to gain insight intovigigal action and this could not be
established through a focus group situation where some studaght contribute more
frequently than others. For this same reatizmpotential diversity of themes explored rendered
a single standardised interview schedule inappropriate.efidier an interview structuneas
adapted from Tomlinson’s (1989:162) methodology of ‘a hierarchical ageiguestions [that

would allow] a gradual progression from open to cldsaching’.

An advantage of a hierarchical interview agenda is ésilllity, i.e., it allows for variation in
students’ ideas whilst affording continuity of questioniagross the sample. A potential
downfall of such flexibility is that discussion drifts téar from the intended focus. To offset
this problem, an interview skeleton framework was desigoecbtrespond to the pattern of
progression of ideas in a work journal. This is a br&akn Tomlinson’s methodology.
However, this approach enabled each student to expand on their thivikinig a familiar
pattern of development of ideas before being asked morgfispguestions relating to their
experiences of EE and ESD in compulsory science educatidalsDef the interview agenda
and the interview framework are presented in Appendix\& Eiements for questioning were
identified:

1. reasons for choosing to respond to the MML brief;
practical exploration of the chosen theme;
wider thinking on human interactions with their environments;

experiences of compulsory science education in relati&itand ESD;

a M wn

reflections on the photography project.

The questions in the interview framework served asompt and were not always the exact

phrases used. The framework was fine-tuned to suitstadbnt.
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3.3 Selecting the case study sample

The case study sample was selected from the number of studentmdviocmmpleted the
photography project. The sample was selected in two stages. The&fiesirs/olved identifying
the students to be interviewed. The second stage involved identifyiogse study sample from

the data sets. A summary of this process is presented atdiué #his section.

Stage 1 [identifying students to be interviewed]:
Ten students completed the photography project and eight of thdnsufficient relevant
content in their work journal to stimulate interview digsng. These students were invited for

interview. This offered a pool of data sets from whicmaller sample could be selected.

Stage 2 [sample selection]:
Selection criteria related to students’ experiencesoofipulsory science education. Students
selected were those who:
i had studied GCSE double science and demonstrated a levekillsf and
understanding in formal assessment that placed them witkinAt-C national
standards for attainment;

i were not studying GCSE science as part of their post-16gmoge.
Four students met these criteria. This sample was &maligh to allow detailed reporting of
the individual case studies within the length of the thesid, large enough to offer some

indication of pattern and variation in responses ach@ssample.

Summary of the selection process

= Photography project Selected for | Selected for
seudonym Age : .
Work journal ISP Interview Sample

James 18 v v v v
Nathan 17 v v v X
Suzanne 16 v v v v
Hannah 16 4 v v X
Matthew 16 v v v X
Ciaron 18 v v v v
Rebecca 18 v v v X
Michael 17 v v v v
Liam 17 X v X X
Katie 16 X v X X
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Case study sample

Code | Student | Age s?:i((:eﬁse 5_(1:g n;gLect:Son Post-16 programme

CS1 | James 18| BB July 2002 ZZ%?@SL?%‘Z@,HQ{'Z?Liie_ft”dieS;
cS2 | suzanne| 16/ BB July 2003 Eﬂgﬁﬂa@geméﬁg.%

CS3 | Claron 18 ATIAT July 2002 Egﬁ:izg;raggzéaralhggﬁes Studep
CS4 | Michael | 17| cic July 2003 gzgtgr%r&?;‘;yéen'\gfjigtu d?;:dies;

3.4 Framework for Analysis

The final section of this chapter is used to describe the develomhentramework for the
gualitative analysis of four individual case studies. It setstloeitsequence of data reduction
and reporting that guides the analysis from the raw data through to the individsalstudy
findings. This begins in 3.4.1 by detailing the initial processes of @aaction underpinning
the development of a common framework for the case study narrakiigeis Tollowed in 3.4.2
by a description of the individual case study framework itself. &pkins the stages involved
in identifying: (i) the categories for the analysis; (ii) the fisaimmaries of data to inform the

findings; and (iii) the common structure for reporting the findings.

3.4.1 Data reduction

The raw data collected comprised:
= images and text contained within the student’s work journal;
= |SP records of teacher-student classroom discussions;
= audio-taped interviews;

= researcher’s field notes.

Once the full transcripts of the interviews had beenywed, a process of data reduction began
with an evaluation of the quality of the data collected. T3¢ records provided the most
succinct overview of the practical aspects of each photograpbjgct and details of the
students’ first and last week of work established:

i their reasons for choosing the MML brief; their initialadefor the project; and their

research and connections to the work of others; and
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i a description of their final piece including: the mediuntiteque(s) used; reasons for
selecting these images; details of the composition and paésenof the piece; the
message (if any) to be conveyed through the image(s) andhbeghts on audience

and how the viewer might respond.

More detailed accounts of this practical developmentveentained in the work journals. It
was therefore, a relatively simple task to identify saglpages containing images and relevant
annotation relating to the environmental subjects explored.ififloisnation expanded on detail
in the ISP and acted as supplementary data to crosssreéeand support information drawn
from the interview transcripts. One problem with this wee the amount of detail recorded in
each work journal varied. Therefore, it was decided the primary data should be drawn from

the interview transcript since this contained the mostpcehensive information.

The initial process of data reduction for the intervieanscript involved a system of colour
coding and annotation to identify:

» subjects discussed;

= experiences mentioned by the student;

= tacit content consistent with that of NC science;

» other tacit content that relating to: other NC subjectdues; other factors (e.g.,

economic, social, cultural, political, aesthetic, spiriaahreness)

Although this was useful and supported the subsequent deveibpfrideas, the coding at this
stage did not elicit a coherent story. The solution te tisas to focus instead on subjects
discussed. The full interview extracts for each subjettudised were then incorporated into an
individual working document for each student. The final doeunsgnthesised summaries of
data from the interview, work journal, ISP and redear's field notes into a structured
sequential framework as follows

1. Overview of the practical development of ideas [source: ISP]

2. Student’s description of their project [source: interviewrk journal; field notes]

3. Student’s reflections on their project [source: interviesark journal; ISP]

4. Wider subjects arising from the project [source: intervieatkwournal; field notes]

5

. Student’s experiences of EE/ESD in compulsory educatiamdsointerview]

These data formed the basis the individual case studytimasrly generating a story unique to
the individual within a common framework that allowed coesisy in reporting across the

sample. This framework is now described:
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3.4.2 Individual case study framework

Each case study is identified by a code and the studentislgnean (e.g., CS1: James) and is
reported in five parts:

= Part 1 [Photography project]

» Part 2 [Case study narrative]

» Part 3 [Case study findings]

» Part 4 [General observations]

» Part 5 [Case study conclusion]

Part 1 [Photography project]

The case study opens with a brief overview of the studphtisography project. This indicates
the title for the project and the main theme explored. ificisdes a description of the practical
development of ideas, the student’s reasons for respondirtigetdMML brief, and their
reflections on the outcomes of their work. The purpose ofstfation is to identify the context
for each case study. The reader is introduced to the nétume means of the student’s
explanation of the purpose of their work and their motivafammexploring environmental

subject matter through photography.

Part 2 [Case study narrative]

The main subjects discussed are described under headingsngtfiee content of the dialogue.
Each narrative is unique to the student, yet all contain smm&nt in common; for example,
discussion of experiences of compulsory education and &imiliwith SD. Where student
responses are included directly within a point being mdds; tomments are distinguished
from the researcher’s observations through the use of guotadarks. For example: James
suggests his family are ‘all basically outdoor people’. Elsv, where more specific and/or
longer extracts from the data sources are presented, tfeneeiis indented. For example:

| just think it's kind of hard to define what nature ischese . . . we've got so much

presence on the planet that it's hard to define. Ther@'senh area if you know what |

mean?

In context of the dialogue:
» three spaced dots between words (e.g., . . . ) indibagtion;
» closed square brackets (e.g. []) indicate places whetergancluding digression,
unrelated conversation and banter has been edited out totadastudent’s point

to be stated more succinctly.
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Part 3 [Case study findings]

On establishing a narrative for each case study the nelsteprowvas choosing how best to
identify and report findings relevant to the focus of theuing The aim was to achieve

consistency in reporting that would identify the individaake study findings and also allow
comparisons of results to be made across the samplanahgsis began with reference to the

research questions that are repeated below:

RQ1: What do students say about their experiences of compulsory scienagadand
are their perceptions of its contribution to their EE/ESD consistéthh any tacit

scientific content drawn upon in this context?

RQ2: What else has been drawn upon by students as they explore environmental
subjects in this context, and how does this interact with their exmers of compulsory

science education?

The first stage in preparing to answer the researchtigne was to establish some categories
for the analysis. This required a solution that wouldbée a distinction to be made between
experiences of compulsory education (this would address R@d)other experiences that
might contribute to students’ environmental awareness (thisdwaddress RQ2). The initial
process was informed by reference to academic wrékagmining the relationships between
formal, non-formal and informal education where therenissmphasis on science education
(e.g., Lucas 1981, 1983; Maarschalk 1988; Tamir 1990) and environnhegtaing (e.g.,
Mocker and Spear 1982; Heimlich 1993, 2005; Falk 2005). The openingisexavas to
consider the merits of five descriptors used in the lieestio describe learning experiences and
learning settings associated with scientific literaocyd EE. These ardormal; non-formal;
informal; self-directed; free-choicdeach descriptor appears to be characterised by antiodica
that relates to: (i) ways of acquiring information akills (e.g., throughexperience, education,
schooling; or (ii) to the situations where this occurs (e.g.emvironments, settings, contexts
The most consistently agreed definition appliesfaomal education According to Falk
(2005:270), ‘historicallyformal has been the term used to refer to school and universiggtbas
education, and by extension the learning that occurs.tidearschalk (1988:136) describes
formal educatioras ‘education that takes place in a planned way at rexsfimistitutions such
as schools, colleges, universities, and so on’. These chiasatibns offormal are adopted in
this thesis and will be refined later in this sectiorcamtext of defining the terms used in the

analysis and reporting.
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There is far less consensus on definitions applied to exgeseoutside the sphere of formal
education and learning. The two most commonly used termsoaréormalandinformal. Yet,
there are problems with this. For example, Maarschqlk®88:136) observation that some
research papers use the tefniermal andnon-formalinterchangeably prompted his attempt to
draw clear distinctions between these terms in comkrxamining the relationship between
scientific literacy and informal learning. In doing so, diees definitions for education first
presented by the South African Human Science ResearaticiC(1981) which state that:
‘Non-formal educatioms education that proceeds in a planned but highly adaptalyle w
in institutions, organisations, and situations outside therspdfeformal and informal
education; for example, in-service training, field trgoed museum visits, educational
television and radio, and so on.
Informal educationis education that is given in situations in life that coatmut
spontaneously, for example, within the family circle, themeourhood, and so on.’
(Maarschalk 1988:137)

Tamir (1990:34) observes that the definitions cited by Maarschilkiffer essentially in the
context they offer for learning’. This emphasis aldteds from other definitions for non-school
sources of informal learning (e.g., Lucas 1981; 1983) whicleatethe learner’'s encounters
with learning sources and whether these encounters areucas suggestsaccidental or
intentional (ibid.). Further definitions centre on who retains the dndf learning and the
situations in which this where this takes place. For el@amdocker and Spear's (1982)
Lifelong Learning Modelses a two-by-two matrix to indicate the level of contrdiveen
learner and institution in formal, non-formal, infornaald self-directed learningelf-directed
learningis described as learning where the learner controlstbetbbjectives and the means of
learning (Mocker and Spear 1982). The illustration below isngerpretation of the matrix
which demonstrates the relationship between institutional earddr control. From this it can
be seen that learning in formal, non-formal and inform&ings involves some element of
institutional control that is not apparent in self-directearning which, Mocker and Spear

suggest, represents the ultimate autonomy in learning (ibid.).

) ) the institution controls: the learner controls:
Learning setting — —
the objectives| the means | the objectives| the means
formal v v - -
non-formal - v v -
informal v - - v
self-directed - - v v
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More recent extensions of ideas relating to self-dicklgarning and learning settings have been
introduced by authors including Heimlich (2005) and Falk (200%5).new facet of
environmental learning has been identified and charactersfegkachoice learningAccording
to Falk (2005:265jree-choicelearningis where ‘the learner exercises a large degree of choice
and control over the what, when and why of learning’. He gods add:
“Free-choice learning typically, but not necessarily ocoutside school. It refers to the
type of self-directed learning that regularly occursettiggs like national parks, nature
centres, natural history museums, zoos and aquariumslearanige of community-based

organisations, and through the use of print and electroedia.’ (Ibid. p.270)

Yet, at face value, Falk’s definition of free-choicarl@ng appears to share some characteristics
in common with earlier descriptors for non-formal educatmg.( Maarschalk 1988) and non-
formal learning settings (e.g., Mocker and Spear 1982). Ehies to highlight a problem that,
in spite of receiving increasing recognition and use, thieidehs for non-forma) informal and
self-directedexperiences continue to overlap. Furthermore, in spitetbbes’ efforts to unpick
and separate these experiences into specific definitammgusion ensues as more terms are
added to the mix. What becomes clear from this body literasutbat attempts to define
experiences that contribute to both scientific literang &E are complex and problematic
because the processes, relationships, interactions amtjsétivolved are difficult to separate
with any certainty. As such, there is little more toda@ned in this thesis from pursuing the
debate on boundaries between existing definitions for esquees. This said, it is acknowledged
that where a lack of clear definition occurs, what is ustded and conveyed by the author
might be misconstrued by a reader who brings their own gtgn® about the meaning of
terms to their interpretation of the text. Therefore,the purposes of this thesis, the following
definitions are adopted:

» Maarschalk’s (1988) previously cited definitions faon-formal and informal

education

= Mocker and Spear’s (1982) definition feelf-directed learning

However, these terms are not used as specific categori¢hef analysis. Instead, based on
observations that the termisrmal, non-formalandinformal and free-choiceall feature some
degree of institutional input, two initial categories @entified as:

» Institutional experiences

= Other life experiences



Design and methodology 43

For the purposes of this thesis, iastitutional experiencés provided by and/or takes place in a
government or non-governmental organisation or society thatsarparticular educational
and/or social remit. For example: schools; youth orgaarsgtenvironmental trusts; museums;

Z00s; and so on.

Other terms used in the analysis are defined as follows:
Experiencesignifies encounters/familiarity with: knowledge and skilisfprmation,
events and actions; feelings, perceptions, values, attiartbeliefs.
Learning signifies the acquisition of knowledge, skills and understandm part of
formal education and other life experiences.
Education signifies an ethos and process that carries deliberagat itd facilitate
learning and is characterised through its guiding priasipbrganisational structure

and pedagogy.

Education in schools, colleges and universities is defimethé first instance afrmal
education
Formal educatioris aninstitutional experiencéhat comprisesompulsory educatioand
post-compulsory education
Compulsory educatiocomprises for pupils aged 5-16 years based on the statutory NC
programmes of study in England.
Post-compulsory educatiooomprises all planned and highly structured academic and
vocational provision offered by schools, colleges and univessitiat serves to
complement and extend experiences of compulsory education.

Formal knowledgesignifies learning acquired through formal education.

All experiences outside formal education are charas@rather life experiences

Other life experiencemclude bothnstitutionalandother experiences
Institutional experiencesn this context includefor example: youth organisations;
environmental and conservation groups; museums and gallergss; mdlic libraries;
religious groups. For the purposes of this thesis, medig@anighing are categorised as
institutional sources of environmental information in thattemal might be, either
overtly educational, or hold some agenda to develop awarendsgnderstanding of
environments and environmental issues through the presenthtifeong standpoints

on issues supported by factual explanation.
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Other experiencebBave been variously identified and characteriseduidiest by Hillcote
et al. 1995; Connellet al. 1999; Palmer and Suggate 1996; Littledyke 2004 (see
Chapter 2.3.1). The most commonly identified experiencessacthese studies were

family andpersonal experience

Other frequently used terms assvarenessunderstandingandrespect forenvironments. These
terms are drawn from, but not defined by, terminology usdaterNC aim for environmental
learning (DfEE/QCA 1999). Thus, in context of this thesis:
awarenessignifies an individual’s familiarity with their surroundingad their ability to
observe and notice things in these surroundings;
understandingignifies the ways in which individuals draw upon knowledge arii$ $&i
develop and communicate their thinking on environments and relationshipsse
environments;
respect forenvironments signifies values, attitudes and behaviours thaaiedare and

sensitivity towards environments and other living things.

Analysis of the narrative

On establishing a working vocabulary of terms, and the two lic#igegories for the analysis,
the next stage was to determine the types and range of exasrignd content drawn upon for
subjects discussed. This called for a final phase of dataction that involved two stages:
Firstly, data were drawn from each case study narrane recorded under the following
categories:

» Institutional experiences

=  Other [espoused] experiences

= Other [non-specified] experiences

These data detailed the range of experiences and cordemt dpon by each student. Secondly,
these data were summarised for each individual studentaara$s the sample using two
categories that directly corresponded to the researestigns:

1. Experiences of compulsory science education (findings for RQ1)

2. Experiences other than compulsory science education (finding&J2)

Data relevant to RQ1 included:
» the student’s spontaneous references to compulsory sciantied;
= their responses to direct questioning on this subject;

= any tacit links to compulsory science education.
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Data relevant to RQ2 included:
= students’ experiences of compulsory education;
= other life experiences [categorised fsnily and upbringingpersonal experiences
andinstitutional experiencés

= any non-specified experiences.

The final tables of summaries of data are presentégmendix 3.1-3.4. Each table contains a
list of experiences and content drawn upon by each stuthextit would ultimately be
summarised across the sample indicate pattern and eariatresponses. In terms of findings,
espoused experiences must necessarily carry more wdight &ny non-specified (tacit)
evidence because these are the experiences that studeally aetognise as being meaningful
to them in this particular context. However, the inclusioraoit texperiences and content as part
of the analysis is useful when seeking to recognise ifhemd students’ perceptions of their
experiences of compulsory science education match againstvaagnce of formal science
knowledge drawn upon in context of discussing different subjeotsexample, a student might
indicate that they disliked science lessons at school. Howinege is tacit evidence to suggest
that, in spite of their perceptions, their compulsoryrsmeeducation appears to have equipped
them to draw spontaneously upon formal science knowledge vgpemtonities arise. Yet, the
only valid claim that might be made in relation to suddit tavidence is that an example might
appearconsistenwith experiences of compulsory science education on thengs that similar

content exists in the NC science programme of study.

Reporting the findings

It made sense to report the findings under the headings ideérfbfisummaries of data since
these were based on the research questions. In keegimghigi experiences of compulsory

science education (RQ1) are reported as follows:

RQ1 Finding 1 [Experiences of science education[his indicates whether or not the
student has made any spontaneous references to their expeofeswiesce education in

their photography project and/or interview.

RQ1 Finding 2 [Perceptions of the relevance of scieneglucation to EE/ESD]: This

presents the student voice on their experiences of compuds@gce education by
indicating: (i) their attitudes to science education; andafhat, if any, aspects of this
experience they believe has contributed to developing theieaess, understanding and

respect for environments and other living things.
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RQ1 Finding 3 [Tacit evidence of content consistent ¥ NC science]: This indicates
whether the student has drawn upon any formal science knowledeés particular

instance and, if so, in what contexts this occurred.

Experiences other than compulsory science education (RQ&pemed as follows:

RQ2 Finding 1 [Formal education]: The summaries of data showed that all students
had drawn upon experiences from both compulsory and pogiudeony education in
context of their photography project and interview. As suckjas decided to use the
overarching term oformal educatiorfor reporting these findings. Experiences of post-
compulsory education are included for two reasons: (i) theyemperiences that these
students have linked to EE/ESD; and (ii) their responses sertghlight any new
experiences relevant to developing awareness, understanding respect for
environments that might be encountered by young people whaehooextend their

formal education beyond the age of 16.

RQ2 Finding 2 [Other life experiences]:These experiences are reported as:

= family and upbringing[e.g., relationships with immediate and extended family;
shared interests, experiences and values];

= personal experiencefe.g., student interests; first-hand experiences:dsedtted
learning; peer relationships; encounters with non-relagegip];

» nstitutional experiences[e.g., experiences of youth and/or environmental

organisations].

RQ2 Finding 3 [Non-specified experiences]This indicates if and how students
supported their ideas with other experiences and awardrassther were not, or could

not be, fully explained in context of discussion.

Part 4 [General observations]

The case study findings are followed by the researcher’'snatsms about the student’s
photography project and interview. Specifically: (i) if amalv their interpretation of the MML
brief appears to have presented and/or limited opporturidreshem to draw upon formal
science knowledge in this context; and (ii) the interplayoofnfl knowledge, values, attitudes
and other awareness (e.g., aesthetic, economic, sociaratukthat is evident as they have

explored and developed their thinking on environmental subjects.
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Part 5 [Case study conclusion]

Each case study ends with a consideration of whatythang, the actions of the student might
say about how they have drawn upon their experiences of compatsence education in this

informal context.
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Chapter 4 Individual case studies

This chapter comprises four individual case studies. The case samdgwiork has previously
been detailed in section 3.5. The following list identifies each stasly and indicates where the
corresponding tables of summaries of data are located:

= (CS1:James Appendix 3.1

= (CS2: Suzanne Appendix 3.2

= (CS3:Ciaron  Appendix 3.3

= (CS4: Michael Appendix 3.4

CS(n).3 in each case study presents the individual findings in relation 1o aR@ RQ2.
Therefore, in order to preclude the need to indentify the researdtigp® each time, they are

repeated below:

Research Questions:

RQ1: What do students say about their experiences of compulsory scienaéedand
are their perceptions of its contribution to their EE/ESD consistethh any tacit

scientific content drawn upon in this context?

RQ2: What else is drawn upon by students as they explore environmentatsubjhbcs
context, and how does this interact with their experiences of computsience

education?
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CS1: James

CS1.1 Photography project

James’ project, entitledRkubbish as Its Own Objectentres on an idea that Man-made
landscapes are created from the sheer volume of rubbish gehénathumans. A single
photoshoot documents a small area of waste ground irakrésidential area and depicts refuse
consistent with discarded building materials and fly-tipgechestic waste. Sections from these
images have been merged to construct a photomontage and thistabstiayal, of what
James describes as a ‘mountain’ of waste, constitbedinal outcome for the project. He
indicates in the interview that he had no wish to conveypaniicular statement about rubbish
to the viewer. The purpose of this piece is merely toter@aictorial response which might:
Show the vastness . . . it's an unclimbable amount, tleainof rubbish produced by

people it’s . . . insane really.

Jamedgdentifies the introductory presentatias the main influence on his decision to respond
to the MML brief. Researcher’'s field notes indicate thduying the presentation, James
contributed to a discussion of artists’ work wherein hegmged views on how privately owned
land might be used for wider common purposes such as agrewdnd forestry. He also
suggested that woodland management could be particularlyidiehief the environment if land
owners used traditional sustainable methods of harvestimgpod. When asked how he had
arrived at these views, James indicates that his brotHawiis a farmer and that his father had

been a joiner.

In the interview, James explains how the presentationthagd a thought process:
I'd already done that light project which I'd used Meatyarttees in. So | thought,
‘Trees? Nature?’Uses hands to weigh up idé#@sd | thought [aughg ‘I'm up for a
bit of this — a bit of this nature’, anddcomes seriolig’s also a thing | believe in, ‘cos

| like nature — I’'m an outside person.

He links his preference for outdoor, but not urban, environnterasgeneral family lifestyle.
He suggests that his family are ‘all basically outdoor pEauid talks about family holidays
and other shared leisure activities. He then spontanealualys attention to his learning
difficulty:

Yeah, and also with my dyslexia, I've never been likepak person - as in writing —

I mean. .. Ireally likeeadingbooks, but I like reading a book outside. Sort of, you
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get on your bike, you head off somewhere, you sit down and there you are!

(shrugs shouldejs

He ends this exchange with a positive appraisal of his upbringing:

Yeah, | can't say it's been a bad one.

James had been a Scout and, although he believes thieeegpavas ‘not specifically’ relevant
to developing the way he thinks about environments, it did tasewareness of outdoor
environments and certain ecological attitudes and behaviaurex&mple:

Clean up where you've been — leave it as you've found it, peseture, only take

what you need to use. If you kill something in the wild well thea have to use it all!

You don't just like . . . there’s no point in just killingaind leaving it . . . like . . .
Eskimoslif they kill . . . a caribou, they'll skin it, they’llag the flesh, they’ll use the
bones, they’ll use the whole thing, and if thexranything left, well . . . | don’t know?

They return it to the wild | suppose, which is the waghibuld be done.

ISP records indicate that James’ idea remained cortbtanghout his photography project. He
began with a clear plan and worked resolutely towards achievimgadal. On completion, he
was openly satisfied with the style and content of his photaagers&ind was keen to display it

within the department.

As he reflects on this experience in the interview Jamggests that, for him, photography is
an effective way of exploring environments because it alldwstb notice things on a multi-
sensory level.

It's the whole environment isn’t it? You've got sounds, you'veggoell, you can feel the

wind - it's just how it feels. It feels good outside.

He does however, recognise that others might not engage mntleevgay and, although he likes
theidea of starting people thinking about issues relatinghlbish, he is aware that it is difficult
to manipulate, or accurately predict, a viewer’s response.

At the end of the day an image can be ... can nwarthing completely different to

each person . . . due to their life . . . how their isf¢] they could have a completely

different angle on something | could not possibly think aboeg of the way they've

been brought up.



Individual case studies CS1: James1l

CS1.2 Main subjects discussed in interview

CS1.2.1 Rubbish as its Own Object

The opening statement in James’ work journal reads:
| am going to use rubbish as my working image. Not as a staterbeut rubbish, but

because it's not a thing. It has no form or label.jlt& rubbish.

In the interview, James defines rubbish as ‘[] something ¢hanot be used for any other
purpose . . . something that's been discarded - thrown awg’also describes rubbish as ‘not
very good’ - a comment interpreted to mean something of agt@odard and/or undesirable. In
explaining his main idea of rubbish as its own object, Janmggests that observations made
during a previous visit to a coastal landfill site hadsesl him to think about the aesthetic
qualities (i.e., the form) of accumulated rubbish:

You can focus in on a piece of rubbish like, | dunno . braken bottle or something

like that — a piece of rubbish, but if you put it all together orsama just flows, it

becomes its own object . . . like a . . . cliff face's-lilecome its own object.

When asked what had influenced his perceptions of rublaisiesirefers to what he terms, ‘My

strong moral upbringing.’

CS1.2.2 Rubbish as an environmental issue

As he continues, James talks about his final piece anfigsidtis decision not to convey any
particularly overt message about rubbish to the viewer by suggéstingtatements used to
promote specific public environmental behaviours do not alwageptréhe full picture.
In many cases recycling isn't always the best optioos ‘@ costs more to the
environment to recycle the waste than it does to destroy .it‘cos, you produce the
same amount in a recycling plant as you do in an inciorerat. and you're getting a
low-grade product which just ends up nowhere anyway ‘cos theret dhem’ many
people who use recycled paper. You'd be better off plamiage trees than spending
the money recycling . . . and if you have a managed fgoestan use it for ages and
other things can live there. A lot of people think rdicgrhas got to be a good thing —

good for the environment, but it's not always the case if gok teeper into it.

James attributes his views on recycling to self-direstading and informal discussion:
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| think of myself as a fairly well-read person, but lcalsve discussions with people,
generally in the pub or somethindgifghing | like getting a bit of an argument going -
about politics or some statement. I'm very argumentatviesdways back up . . . make

sure my facts are well backed up in case | have to defeacgament.

In preparation to defend his views, James accesses mggi@ation to deepen his awareness
and understanding of issues that might potentially amiskscussion. He identifies the sources
of this information as the Internet and broadcast medlading Sky news and BBC news. Yet,
he is sceptical of the reliability of media informatiardasuggests that he uses his spare time to
follow up news stories. He indicates that he usesGibeglesearch engine to aid ‘research on

all the broader areas of it'.

James’ final comments on this subject are vehemently exgotessd demonstrate his values
relating to personal responsibility and the things he \edigpeople should automatically know
and do in relation to rubbish:

You can't just sit back and hope for someone else to tsorti— like you can't just

blame the government, ‘Oh the government’s not doing enough recyalihgti you're

the ones sat back eating the McDonald’s and throwing the tuldoishe floor! Or,

‘There isn’'t a bin around.” Well you should go and look for @ Bio you know what |

mean?

CS1.2.3 Landscapes

James judges the visual impact of his photomontage to betanpand indicates that he likes
‘a good looking landscape’. However, he does not believe that dbidnetic qualities of
landscapes have any real bearing on people’s attituddsehagtiours towards environments.
I think it's more the way people are brought up rathen tifee way something looks.
Whether people are brought up to respect environments — or naand it's generally

not these days.

When asked how he arrived at this view, he suggests it résntswhat he terms his ‘general

interaction with the world’.

James describes his favourite kind of landscape as, lahéstworked by tractors, with rolling
hills and a lone tree’:
| lovelone trees — where the farmer’s left a big tree .big@ak or something like that.

(laughg Did you know that an oak’s a whole world on its own? BlWit's a whole
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ecosystem . . . from your tiny insects that are eatingliving off the tree itself, up to
your birds that are eating the insects . . . and then you'veggotels and land animals
— and you get a badger set underneath and . . . it's justpnebemsible the amount of

stuff that you can have going on.

James’ description of feeding relationships and the idedefigpendence between organisms,
presented as an almost linear description, is consistdnan answer a pupil might present in a
science lesson. This is an approach that continube amves on to describe things he noticed
whilst taking photographs of rubbish. In response to his ainmotaature claiming back what's
hers’, he first explains:

Nature survives . . . and struggles through and justsubdues the rubbish and grows

overit...‘'cos...aplant...‘cos. .. yaaed is an incredible thing . . . a seed will

just keep growing . . . because like, you could throw one on deramd it would find a

crack and as long as it's got moisture and what it needsriave . . . it'll be like -

nature will always find a way. If the rubbish is left alpnature will come back.

He then describes his understanding of this process:

Well . . . you'll get your starter plants — normally a weadgrass, or nettles . . . nettles
will bring in butterflies and moths and such and . .o als. erm . . . aphids and stuff
like that . . . and that's what your caterpillars aatirgy — the nettles. Then the aphids
will bring in ladybirds and all your type . . . inseggstem starts off, and your insects
are going to bring in animals like birds and such . . ..andyour birds . . . your birds
will bring in animals such as cats and stuff and once yogotea good nature system,
and it's got plants forming like dock leaves along with ghass, then you'll get your
small land animals like rabbits and such, then like, your Yerés will bring in like,

your carnivores and so on.

This description of succession is fairly consistent wigments of NC sciendeiving things in
their environment However, his final statement breaks from this and refladspersonal
judgement of human attitudes to other living things:

Then there’ll be us at the top wiping them all out agéth chemicals!’

CS1.2.4 Human interrelationships with environments

James indicates that his ideas for the photography projewbtdeflect his general thinking on
man-made landscapes. In expanding on this, he initially deaisses man-made environments

as ‘managed’ and ‘urban’. He then focuses on the benefiteéged woodland:
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Actually, if it's done in a proper way, it can look bettean a natural woodland ‘cos it
allows the air space and everything can grow ‘cos the leyhiget down - so you have

a proper carpet of bluebells or whatever.

As he continues, James suggests there is probably verynétteal landscape in the UK since
most land is, or has been at some time, managed or oWeesliggests that natural landscapes
hold economic potential if footpaths are created to engeupablic access and that, once a
footpath exists, the landscape must be managed in ordeitamait. He attributes this
understanding to lifestyle and upbringing:

Just from the way I've been brought up I think . . . justway of life | think.

James appears distinctly less enthusiastic about urbamomments and only describes
environmentally damaging effects of urban development.
Well, a man-made environment — as in an urban environmenthat can throw the
whole environment out . . . the entire weather system ouhatkvcan't it? | mean . . .
if you clear a forest for farm land, you are going to géferdnt weather systems
happening . . . and you are going to get poor grade soil athé&ll. . and you're going
to get different river systems . . . especially as inow — the way the floods are
increasing, especially in cities due to all the corecne the inner cities and the drainage
systems, so when it rains . . . the soil isn't ggttivater it needs, ‘cos rain is going
straight into a river instead of into the sub-soil .and . . . your whole water table is

out of whack then.

He goes on to explain how natural groundwater resourcesasuitte London aquifer become
depleted as a result of urban drainage systems that diréate water directly into rivers. He is
also able to predict potential social, economic and envirot@heonsequences of this:

After a bit, they're going to have to build a dam somewherkpipe it in.

James warns that his views on the impact of humawitaegion environments are controversial:
Ooh . . .[rubs hands together theatrically . . well, | believe it's all to do with
Capitalist governmentslaughg This is gonna be good! Wellb¢comes seriolisvith
Capitalism it’s all to do with profit really . . . itBue . . . it's just all profit. The human
impact on the environment can be judged on the amount of pradie theeys. Well,
you've got your groups like Greenpeace and so on, but they're mg gobe able to
stop a corporation in the end . . . because they can’tdafiforlt all comes down to

money in the end.
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James’ enthusiastic response and ready answer suggests rtbt the first time that he has
discussed this subject. As predicted, James’ ‘controverg@ills emerged in response the next
guestion of whether he felt it was a human resporsildi protect the environment:

J: Well, not to protect it — if we just left it aloa@d didn't interfere . . . but . . . we

shouldn’t keep expanding like we are doing . . . we could do witih @ a plague

really!

I:  (laughg What?

J:  (aughing Well, yeah | know isoundsreally bad . . . and I’'m not wishing it would
happen . . . but I'm thinking of something natural, worldwide endiscriminate

that would take out about two-thirds maybessponds to I's raised eyebrowad

laughg What?It would just about bring us back down to manageable numbers

Two things emerged from this exchange: Firstly, James’ peocethat the environment would
not need protection if we left it alone and didn't interfeappears to contradict his previously
aired views on the positive benefits of managed environm@atandly, when prompted for his
thoughts on less extreme methods of reducing the impacinadii activities on environments,
he revisits the idea of individual responsibility:

Well, the government will have you thinking that one man can’'t raattéerence, but

| reckon they can . . . each person can make their own difeerencand not just that

little bit of difference like obviously recycling your oveans and so on, but you should

teach like, your children to do that, and relatives aiethdis. | think you’'ve got to make

a bit of a nuisance of yourself and sayahg on - pick that up’. . not in a harsh way —

I mean you can't actualljnakethem pick things up . . . but if you keep on repeating the

same message, it gets in people’s brains and keeps ttiieking about it, and

hopefully the guilt will wear them down and they'll stdding it for themselves.

He ends this exchange with a spontaneous generalisation abantitestyle:
A lot of people in cities don't really know . . . they dbhave a clue what’s going on in
the world [] they just live in their nine-to-five lives in arfioé . . . just earning their
money to buy material goods . . . a DVD or something. It/srg closed world . . . but
if you open up your mind, there’'s so much stuff to learn aljpiihe way to help the
environment is to keep taking in information so that you, yourketyw what's going

on - and then make sure you don’t do it! If everyone did thashrugs shouldejs
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CS1.2.5 Environmental awareness

It is becoming clear that James believes that peopleldhmmi self-motivated to become
environmentally aware and, when asked what he felt he needed toblefione starting this
project, James’ immediate response was, ‘Knowing how t@ usenputer’.
I find being computer literate is a very useful tool, becams¢his Century it's
everything . . . you can get access to nearly anything yot dweough computers. It's

really useful the amount of stuff . . . especially stiéfit people don’t want you reading.

In expanding on this, he talks about the availability of a §€&s highlighting conspiracy
theories:
This is going to make me look like a right crackpqalse as we botlaugh at this
personal appraisdlBut (become seriogsthey have different angles on things — like

things that the government is not showing you.

James goes on to suggest that the government ‘uses the medtimla® @onvey their ideas to
the masses’ and that he believes people should be scebtimath information. He suggests
the presence of a political/media ‘smoke screen’ and inditfaaédurther reading might reveal
hidden agendas. This response adds weight to James’ previstsbd views that

environmental information should not be taken at face value

CS1.2.6 Familiarity with SD

James confirms that he is familiar with the term SI&t,Yhe immediately marks this an
‘unbelievable term’:

Well, to keep it sustainable and to keep it developing seeipsssible. | think . . . |

don't think it's within human means to do it. We can’amage our own systems

enough to . . . to keep an equilibrium with the reshefworld.

James supports this view with two arguments. Thedirdtese relates to how humans find ways
to prolong life despite the environmental consequences:

Well, yes . . . think about what America did! Fair enougbky've got malaria, and that

kills a lot of people - but that's not necessarily d tiang when put into perspective of

the whole grand scheme of things . . . | mean the Eantinndt saying let’s kill people

— | don’'t mean it like that! 'm not a psychopath or a culin! I'm just saying that

there needs to be a natural loss of people. | mean yaildmbthink about it with

animals. Animals get malaria and they die out and thepidkéhe numbers pretty equal.
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Like, say you've got a group of animals, if there gets toomemany and they don’t
have enough food they die out and the food that they eatsesregain, and it keeps a
natural equilibrium . . .nowtalking with real passignbut . . .we. . .we’'ll just keep
exterminating . . omnivore everything up . . and if that doesn’t work, then we’ll

invent some chemicals to do it for us!

The second argument relates to James’ perception thaarhicauses of extinction are
underpinned by a calculated intent to ‘wipe out’ other livilnggs. James explains this view in
terms the ecological effects of chemical controls, and supp@rstance against the use of DDT
through his understanding of ecological factors that regutatesh populations and how toxins
build up in food chains:

It's like | was saying about the Americans and the mosgsitThey went with DDT

and just wiped things out — just masses of them . . ..thethey say Well it's great, it

gets rid of mosquitoes!And, well, they’re annoying and nobody likes them anyway.

But it's also killing all the birds that eat the mosqes, and killing fish, and it's just

wiped out whole massive acreages!

His final observations on this subject relate to therenmental consequences of war:
And Vietnam and Agent Orange . . . thdiole of Vietham - that was just . . .
irresponsible . . . and all because the American armeets$ are naff — so useless at
fighting they have to drop chemicals and nuclear bombs! Theyharonly nation to
have dropped a nuclear bomb on another nation! [] If you thiriktbfs way . . . the
Americans spend . . . something around four billion dollarayaah defence budget,

but they didn’t sign that environmental agreement did they?

James’ commentary on SD as a whole serves to highlight tusgtens and judgement of US
cultural values and priorities. However, although James doesupport the idea of SD, his
final observation suggests he does not view human acpeityseas a threat to ecological
balance:
No . .. notif it's done correctly! Your Romans right? W\Winey had planning []. They
built things differently — they built things to last and tHmyilt them around nature
rather than to interfere with nature. The way they veduaut things, even like building
roads . . . they used materials that were there and was just a lot greener then . . .
although . . . | suppose they didn't have any modern industriaegsp so . . Iqng
pause whilst thinking then shrygs
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This statement supports earlier tacit references to ementally sustainable practices in
CS1.1 and CS1.2.2 and suggests that James approves of ahgdstinability. He appears to
believe that there is a ‘correct’ way for humans terismct with environments which involves
two principles: (i) leave it alone and don't interfere; &ijcbuild things to last and build around
nature. These two principles appear mutually contradictorthat both built and managed
environments must necessarily interfere with nature ifur@tis conceptualised as pristine
wilderness. This suggests that James is applying his ownimget the term ‘it’ and that this

‘it’ is somehow separate from, and can exist without, huimaink

CS1.2.7 Experiences of compulsory education

James initially links his familiarity with SD to genéexperience as he suggests, ‘I just picked
it up out of the ether, all odds and ends, listening andgaddn being asked if he felt his
school science had prepared him in any way to engage wittoemeéntal issues and SD, he
observes, ‘It didn’t cover sustainable development - not imadoway’. He then adds:
Geography came in with a lot of the environmental issues ‘cos my geography
teacher, he was semi-into the environmental stuff — moresbar® of the other ones
we had and . . . he was . . . he was just trying to maakenore aware of some of the

things going on out there [].

James suggests that this particular teacher raised hier@ags of where food came from and
what happens to items such as yogurt pots and crisp packetshey are discarded. He implies
that children take such things for granted, i.e., ‘youtpatpacket in the bin and the next day
it's gone’, and his general conclusion is that young people fjast to be taught to think'.
James states a preference for geography on two countthe(isubject appealed to his
‘outdoorness’ which, he suggests, had been heavily influensezhients’ interests; and (ii) he

prefers subjects with a practical content owing to hisilegrdifficulties.

As the questioning focuses more specificallysorence education, James refers to his GCSE
Double Science grades (‘a couple of Bs’) and then offer$ollowing observations:
School’s good — school starts you off, especially science,itenakes you think about
different areas that you might not key into your brain otrsewj]. Well, maybe not
about anything on the environment, but especially when talkiogtaspace and like,
planets and stuff . . . and just the way everything happens indteé. It's also good
‘cos you get chance to mess around with chemicalglaughing remember . . . I'm a
bit of a lad!
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James identifies two factors that he believes inflasrsuiccess in science education. These are
‘your teacher and ‘your interest in science’. He then suggdmmt there are four types of
science student: ‘academics interested in grades’séthwho enjoy learning’; ‘those with
learning difficulties’; and ‘slack people who choose mdearn’. On being questioned about his
perceptions of himself as a learner, James identifieselfims, ‘somewhere between a slack

person and a person who is hungry for knowledge’. He also destripself as a ‘School of

Life person’:
I'd rather have a bit of a life, ‘cos I think, you only dbe one shot . . . ‘cos a lot of
people go off to university and then get a job and a working-to-five . . . but I'd

rather go — | want a bit of a life and go travelling aed what's going on out there.

He supports this statement with a spontaneous comparisoaysfiw which he explored the
environment in his photography project and his experiences of ¢ceompeducation:
Well I'd rather go out and do the things | do now. . . | didedlly like science projects

at school - they always had a lot of writing.

Writing is a problem for James. He mentioned his dyslex@S1.1 and now he talks about its
effects on his performance at school and why he prefereedical subjects:
Yeah . . . it's quite bad for me really, ‘cos | knowtgua lot of stuff, but | can't pass
exams ‘cos | can’'t write . . . but there’s not muchr da about the system . . . so there
are a lot of people out there getting better marks thanwhen they don't know

anything like as much as | do.

Finally, when asked if he had covered issues relatingptservation at school, James once
more identifies geography as the main experience. Thie tim also makes an insightful
comparison between his experiences of science educatiayeagraphy:

Well you were asking me about science, but | think it wasrgebg that was the main

subject for teaching me something about the environment. gdWgol science taught

me about how the environment works . . . as in how plants amdksuch things like

that . . . so then you've got an idea that a plant needgbuahd . . . all the basics . . .

and taught me all like how animals work . . . like . . . hau’'ve got a food chain and

all that . . . and that's all part of an environmentatay . . . but science didn't bring it

all together, it didn't focus it into one big environmental pgekdike how we impact

on it, or anything like that. With geography and with sciencewell, science covered

the technical and geography covered like . . . the aspebtinging it all together and

showing us how it all interacted.
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CS1.3 Case study findings

CS1.3.1 Experiences of compulsory science education

RQ1 Finding 1 [Experiences of science educationThere are no spontaneous references to

experiences of compulsory science education in this cadg st

RQ1 Finding 2 [Perceptions of the relevance of scieneslucation to EE/ESD]:James does
not view science education as being particularly relevaiB@nd does not associate it with
developing his awareness of SD. He displays a generalifveosititude to his experiences of
school science, yet believes that success in sciencedadtsg upon the teacher, the interest of
the student, and the student’s ability to learn. The legttearticularly important to James owing
to his personal experiences of managing dyslexia. He tedidhat he did not like science

projects owing to their emphasis on writing.

James describes science education as ‘technical’ awarehéfe processes and living things
and recognises links between this scientific content hachtiman content in geography. His
observations in CS1.2.7 suggest that, although he is afvsmbject demarcation, he recognises
the interrelatedness of scientific and geographical comtenhderstanding environments and

environmental issues — especially human interactionstigih environments.

RQ1 Finding 3 [Tacit evidence of content consistent withNC science]:There is a difference
between James’ perceptions of science education’s relet@it&SD and the way he actively
draws upon formal science knowledge in context of exploringr@mviental subject matter.
Subjects arising from his exploration Rtibbish as its own objeoffered him opportunities to
draw upon science content in the following contexts:

» (CS1.2.2 Rubbish as an environmental issue

» (CS1.2.3 Landscapes

» (CS1.2.4 Human interrelationships with environments

» (CS1.2.6 Familiarity with SD

CS1.3.2 Experiences other than compulsory science education
RQ2 Finding 1 [Formal education]:

Compulsory education: Geography is the main experience James associateBEvith is clear
from statements in CS1.2tlat he engaged more with his experiences of geography ittan w

his experiences of science education. Three factors mppeaderpin this. Firstly, the nature
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and content of geography appealed to James’ ‘outdoorness’ctoa lia links to his childhood
experiences as a Scout and his parents’ encouragemdritrfdo assume their interests and
lifestyle. Secondly, he was motivated by his geography téacheerest in environmental
issues. Thirdly, James has a learning disability. Heves that he cannot write and therefore,

prefers experiences that offer kinaesthetic and senagagement with environments.

Other espoused links to formal education include ICT.C81.2.5 James states his belief that
computer literacy is ‘a very useful tool' and suggests thahalkes use of electronic media to
support his self-directed reading on ‘things that the governimamit showing you'. There is

also a tacit link to history in CS1.2 6 as he talks aBmrhan use of building materials.

Post-compulsory education: Tacit links: (i) James’ media awareness has perhaps been
enhanced by his media studies course; and (ii) content imisgsission of environmental

impacts of urban environments in CS1.2.4 is consistentagjlects of AS/A level geology.

RQ2 Finding 2 [Other life experiences]:

Family and upbringing: The most frequently espoused experiences in this case silelst r
those James most associates with the development chlbissyi.e., his relationships with his
immediate and extended family and his personal experiefmees talks about his family with
great affection and his responses suggest that a gemdddor lifestyle has pervaded his
upbringing. James’ understanding of agricultural environments sasthinable woodland
management appears to stem from the occupational expertige father and brother-in-law.
He also believes that experiences of upbringing influencedavidual's:

» perceptions of environments;

» respect for environments;

» sense of individual responsibility towards environments.

Personal experiences: James beliefs and values are supported through hshénd
experiences of being outdoors and through self-directedinga These actions appear
motivated by his interest in outdoor environments and his enjdyohémformal discussion and

debate in social situations.

Institutional experiences: James had been a Scade is also interested in current affairs and
likes to keep himself informed on environmental and politisalies. Media sources drawn
upon include national news bulletins. However, James belibe¢srtedia information should

not be trusted and that individuals should not take mediatsepioface value.
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RQ2 Finding 3 [Non-specified experiences]: James’ environmental attitudes and
understanding appear to be supported by a range of non-specifiedeegps relating to

cultural, economic, social, political, and aesthetic fact@surces of this awareness are
sometimes explained loosely in terms of, ‘my way @& lgnd, ‘my general interaction with the

world’.

CS1.4 General observations

James’ choice of subject to explore through photography dreateeral opportunities to draw
upon science in relation toain theme oRubbish as its own objecHlis views on recycling in
CS1.2.2demonstrate an awareness of issues relating to enesgyyce use and ecology as he
makes comparisons between the environmental costs of recyclrey pad the sustainable
properties of managed woodland. In expressing these viewgsJeffectively makes a cost-

benefit judgement on recycling underpinned by his understanding rdmazs and science.

First-hand observations of changes that occur when refusé& undisturbed are described in
terms succession, i.e., the life processes of green ploowsanimals feed on vegetation, and
predator-prey relationships. This demonstrates some awareh@sphic levels in ecosystems.
Yet, it is difficult to judge whether this is attributable dames’ experiences of NC science.
There might be other influential factors at work. legample: (i) James’ immediate family are
interested in outdoor environments and his brother-in-lawferaer; (i) James is observant
and engages in self-directed learning. So, is there aithgr evidence? The way James
communicates might provide some insight. His vocabulary andedusential description of

plant-to-insect-to-bird-to-cat reflect the kind of lineaepresentations of food chains
demonstrated in science lessons. Thus, it is reasonaugdest that he might be drawing upon

formal knowledge ofsreen plants as organisnasidLiving things in their environment

James incorporates substantial scientific reasoninghist@argument against the idea of SD.
This content is drawn upon in relation to his belief thanhans are incapable of ‘managing their
own systems’ and appears to relateApplication of Sciencas he considers the benefits and
drawbacks of scientific and technological developmentitext of human health issues and
the environmental impact of war. He also appears to draw updart fromLife processes and
living thingsas he talks about: (i) the accumulation of toxic malein food chains (DDT); (ii)
how humans compete for resources (‘omnivore everything upd; (@) how the impact of
human activity on the environment is related to populatine and economic factors. This

content is closely interwoven with other economic, politisatial and cultural awareness in a
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passionately expressed argument against human valuetation to: (i) non-human life; (i)
human conflict which results in environmental destructiord @i human applications of
science, i.e., the use of pesticides, that hold long &swtogical consequences for other living

things.

James’ references to Eskimo cultural practices in CS1.1 drate his ability to: (i) draw
upon his awareness of how other cultures use natural resoancegii) evaluate how these
environmental practices conform to his own values. Jamesr @pproval of using natural
resources in ways that result in little waste, suggestspersonal values favour traditional
ecological practices of the types still used by some indigerdtiges. These ecological values,
and his notion of interdependency between human and non-humaanenents, are applied
consistently in his arguments on human interrelationsiigis their environments. However,
his perception that human activiper seis not destructive to environments is perhaps an over-
simplistic viewpoint that might be improved by making a mdfecéve links between aspects
of formal knowledge. For example, in CS1.2.6, James demorsséraégher naive perception of
the environmental impact of Roman technology and actually begirecognise flaws in his
argument as he talks. Yet, he is unable to resolve Higsargument also conflicts with an
earlier view that military activity poses a threat énovironments. Therefore, James might
potentially revise, or strengthen, his position withetter scientific understanding of the global
environmental impact of resources used to support the Roman Effipisels an example of
where teaching pupils to recognise linkages between historgnce, geography, economics

and politics might facilitate a better understanding of huminactions with environments.

James’ references to individual responsibility suggest ke believes in the power of the
individual to make a difference and that all people shdddresponsible for their own
environmental actions. His values are evident in his strasfgéeling on specific issues and he
is not easily swayed from his adopted stance. His peotepfind feelings on these issues
appear largely driven by his personal values and assumptiaog how things should be done.
As such, his views emerge as being very black and white @ndrgpuments are subjective,
frank and strongly defended. Interestingly, the phrasindgi@fquestioning elicited contrasting
perspectives on human interrelationships with environmeotsexample, when asked for his
views on man-made environments, James observations includesgeosihments relating to
managed environments - indicating his belief that some humpacis on environments offer
potential social, aesthetic and ecological benefitsohtrast, when asked for his views on the
impact of human activities on environments, James’ thinkimguded almost entirely on

negative outcomes.
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CS1.5 Case study conclusion

Examined as face value, there is little in this case study to dutig#slames’ compulsory
science education features highly amongst the experiences that he rexagniveloping his
awareness, understanding and respect for environments. Yet, he has dbmadgstrated that
he is able to draw upon his understanding of science to support his positioviconmental
issues. His language, and the way he supports his reasoning with pertiaemles, suggests
that he is interested in environmental issues and is developing a tsgibs awareness of
human interactions with their environments and other living things. In erglissues arising
from Rubbish as its own objectames has drawn upon his awareness and understanding of: (i)
scientific, cultural, social, economic and political factors relatioghuman interactions with
environments and other living things; (ii) scientific understanding relatongnanaged and
urban environments; (iii) aesthetic values relating to the impact ofahuattivities on the
environment; and (iv) scientific understanding relating to environmentalesssuch as
recycling and SD. The language and structure through which he has communicated thi
suggests a tacit link to elements of NC science. This $aemntent is interrelated with:

= other formal knowledge [literacy and ICT skills, geography, history];

. social, cultural, economic, political, aesthetic and media awareness;

. personal, social and cultural values.

James’ supporting written work for his project was minimal. Yetahietation was articulate
and served as a good stimulus for the interview questioning. His mpaniae in the interview
was confident and he communicated his views on complex environmentlnissuelaxed and
entertaining manner. This case study as a whole serves to demonstratdamas has
assimilated learning from a variety of experiences into a cohenamtdview on human
interactions with their environments and other living things. Hiskilhig is naive at times. Yet,
on the whole, his commentary is insightful and clearly articulatec Juggests that James has
achieved some level of functional environmental literary which enabfestdhiengage with
environmental matters as-and-when opportunities arise. Even so, any cklatiag to the
success of science education in fulfilling its role to support EE/E®izh are based on the
outcomes of this case study, must be tentative since Jameseddajevgraphy is the main
school subject linked to EE. He has also indicated that other expesiesumd as family,
upbringing and self-directed learning have been more influential in shapingwaseness,

understanding and respect for environments.
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CS2: Suzanne

CS2.1 Photography project

Suzanne’s project, entitleBluman Changes to Landscapesplores social, economic and
environmental effects of woodland clearance in local environméractical exploration
comprises three photoshoots taken in two different locati@ns: private golf course in the
grounds of a large country estate; and (ii) areasd@asound the college site. Four images have
been merged to create two multiple-image compositioas dérve as the final piece for the

project. Suzanne identifies the purpose of these images wohnkejournal:

Image 1 shows a car park where there once would have been wooftllsiaadepresents

the changes we make to landscapes by showing what is puténgbla cleared area.

Image 2 shows an image of the golf course - an idea of a large spetcenly two
people using it. The fence shows that this is not a publéecsarenost people cannot use
this area now - only members of the golf club. The colour sugtf@stwhole world is

warped around them.

The background layer of both images consists of a woodland sEkiseis inverted, i.e., it
appears in negative and, therefore, stands out agaioseitay which represents the developed
environment. The composition is further enhanced by a crasw®f strong colour to produce

a visual effect that is both abstract and striking.

Suzanne had initially decided to respond to Buwetraits brief on the grounds that this was
compatible with her previous coursework. However, by the etideoihtroductory presentation
she had changed her mind. In the interview, she explainththatecision was influenced by an
event that had occurred the previous day. She had visgedrdry park with her boyfriend and
they had walked along a public footpath through woodland whialgbtahem to the edge of a
golf course. Based on her boyfriend’s local knowledge, they radresl they were still on a
public right of way and so continued walking. However, theaspnce on the golf course was
challenged by some players and this resulted in a auation. Angered by this, her boyfriend
informed Suzanne of changes to the park landscape that &adriaele in order to develop the

golf course.
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As Suzanne's account unfolds it becomes apparent that herodet respond to the MML
brief was spontaneous and related to her anger at thegejosétihis situation.
The golf course people had a go at lesugh9 I'm trying to get back at what they've
done tomylandscape! []. We'd looked at the golf course and | thoiighas a bit bad
how they'd done it, and I'd wanted to say something agairist hem anyway, and

then this came up and | thought | could have a go . . .@aeg about it in this Unit.

As such, Suzanne’s final piece was not designed to be by pictorial response. Her images
were intended to convey certain ideas about human attitaddsehaviours:
| thought on this oneppints to image]2- the one with the little golf people on . . . there
were only those two on the entire golf course and it waslike, everyone else was in
the woodlands walking dogs and enjoying that, and there wasvemlgeople being able

to enjoy the entire golf course.

With rich, saturated colour distorting the each layas, ithage is evocative of storm light and
is thus, threatening in its impact. Suzanne evaluateettact by stating:
| like the image because | feel like there are these waplp there, but their whole

world seems to be warped around them.

According to ISP records, Suzanne’s ideas did not deviate her initial planning and,
although she encountered some technical problems with metgnggirs of images, she was
satisfied with the final result. When asked in the intemifeshe felt her images had symbolised
her views on human interrelationships with environmentsyegiees:

Yes . . . like, mostly it seems that we have to twhst environment around us, to suit

us, instead of being able to adapt and just live witlketivronment.

Her image of the golf course attracted much interestpmsitive feedback from her peers.
Yet, she was undecided as to whether the project as a whobléatidtated any greater
understanding of human interactions with their environméfgs conclusion was:

Some people can be kind and open to everything . . thendsome people will ignore it

and just like . . . just go and do something else.

This was clearly an issue Suzanne had felt strongly aidbe time and, when asked if she felt
exploring this through photography had helped in any way observes:
Yes ... in getting it off my chedt(ighg but maybe not with my anger!
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CS2.2 Main subjects discussed in the interview

CS2.2.1 Ideas for the project

Suzanne identifies three main ideas for her projectrinvbek journal:
1. To show the beauty of what we are spoiling.
2. To show what we are doing to natural woodlands which shoulgrdserved for
wildlife.

3. To show what we are putting there in its place.

She then indicates the problem:
In [namé@ Park, there used to be a lake, which was home toavastints of wildlife and
attracted many families. However this PUBLIC lake wi#dsd in to create a new golf
course, which is only open to those who have a MEMBERSH{BE| that this is a
major travesty and wish to show through taking pictufesnother lake in the park and

then the cleared area for the golf course EXACTLY whatityethey have destroyed!

Her use of upper case letters when expressing these thoaglgss demonstrate her strength
of feeling on this issue and, in the interview, Suzanre@sdther position:
| was just thinking about . . . erm . . . how Man had changeltiiscape and was just
generally destroying what was there originally and puttingvlrat he felt should be

there instead.

She goes on to describe what she had expected to seardiduring her photoshoots:
Well . . . erm . .. when we’'d been before . . . tiseadways been ducks and this time
there were those Canada geese. Before, we have segrdadierunning around in the
woods . . . erm. .. as well as people who go and takeathienals and we . . . erm. ..

saw a heron once.

Whilst taking photographs, Suzanne also observed some widal Iseefits of pubic access to
landscapes that hold mutual benefits for both people auidifeil
There was loads of people just around the lake feeding the dmckobviously they get

joy out of . . . pleasure out of being there and the duckiedet

However, she goes on to imply that competing prioritiesaféatt people’s attitudes towards

environments:
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I've been thinking about how certain groups of people just wangs to be their way.
Erm . .. maybe like the rest get on with it, but cerpaople will always want something

their way.

CS2.2.2 Awareness of environments

Suzanne links her general interest in environmental subjectsertoparents’ interest in
environmental issues.
They kind of interest me generally because my parents tsede members of
Greenpeace and so I've got like posters from when .rm..e . they were actually
leaders of a thing that used to beptate namgor (place namgbut they actually used

to go and put up the big stalls and hang posters up and gjeingetnd stuff.

Suzanne indicates that she had been too young to participatese atigvities. Yet, when
discussing her prior awareness of issues explored in hecprshe indicates that hparents
had always held information and leaflets on issues sugolagion and deforestation. When
asked if she had discussed her ideas with her parenter arsted any of this Greenpeace
information to inform her project, Suzanne indicates #hegt had not talked to them and that
there was a practical reason why she had not accesséditetiaiture:

| couldn’t find them unfortunately, because we moved houseyésstwe've put them

all away.

Whether this is an excuse to explain an oversight on lergpavhether this is indeed the case,
is impossible to judge. Based on evidence in her work jquBwranne’s research to inform
this issue is patchy and indicative of a student who hasitjg®al first-hand recording and
observation through photography over carrying out anything beyoade analysis to satisfy
the coursework requirements. Suzanne did, however, discusdehsrwith her photography
teachers and explains:

| was wanting to get an idea of your opinion of my ideasattme . . . so . . . if you

thought | was on track with what | wanted to do or not?

When asked if she had considered asking her photography teabbatsnformation relating
to the environmental issue itself, she appeared a littf@ised by the question.
No (slight pause as sheonsiders thisit just didn't occur to me. Maybe should have

done?
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This implies a perception that, although photography teadreve expertise in photography,
they are not recognised as having specialist expertisengek® subjects explored through

photography.

As this exchange continues, it becomes clear that Suzaex@sration of the issues at the
country park was largely informed through her boyfriendiecalotal accounts which she had
subsequently supported through first-hand observation wkstg photographs.

He told me what they'd actually filled in . . . atigey’d actually filled in this lake that

had been there before to make this golf course. So weamdrhad a look and . . . you

can only go there if you pay money.

As such, she did not seek out any historical informateating to the country park and the
development of the golf course.
This was mostly what | already knew, but if | didn’t know aibid I'd probably go to
somewhere that did. If there was an information deskiwviould . . . if there was like
. . . a book on the history of the woodland . . . of the areathen | would probably
have a flick through that to see if there was anythingulccpull out, on anything |
could find at all, on why the area had been cleatesl that. Also, | would probably

look for books in the library on deforestation.

Suzanne attributes her existing knowledge of the issues exploitesr iproject to variety of
experiences:
I've watched a few programmes on environmental issues on tlend@V.. erm... my
auntie and uncle live in quite a wooded area and so they’sysldoing things to help
and then they’ll tell me. My parents are in Greenpesaces I've said before . . . maybe

it has just sunk in . . . they’ve probably said stuff sthmat’s just gone in.

Her initial photoshoot was informed by photographic imaayed biographical information on
artists who had explored similar environmental subjects. 8ezaentifies the sources of this
information as: the Internet; books on wildlife; and books on qgraphy. She judged the
content of the wildlife books to be unsuitable for this puepdésowever, she was attracted to
David T. Hanson's (1997) booWaste Landand describes how she conducted additional
Internet searches to look at similar types of images:

| thought if | typed in . . . erm ... what my ideasrevinto Google . . . the images

would actually come up in the image search. []. | typeddeforestatioh Then

‘pollution’ came up with the power station.
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Suzanne suggests that she automatically uses the Inteenelagsof accessing information, and
that she had searched for artists whose work woulgh*fvith her ideas. She also indicates that
her choice of images to include in her work journal as evelehecesearch was influenced by
the artist’s interpretation of the issue rather than dmeent of the image. She then demonstrates
that ICT skills are useful in enabling the Internet uedmow how to search for information:

You have to do searches within searches. []. If | foundrtfagye | wanted, then maybe

I'd do another run using the name of the photographer to fintike, parts that related

to that photographer, or that relate to that picturéhat relate to their work in general.

In evaluating the content of information retrieved froebgites, she observes:
Some of them were really good for what | wanted, but sdntleemn they’re just like,
you go on them and there is actually nothing of what you waal.a ike, some of
them have pictures from the people you want, but they won't tievetles on, or the

dates or anything like that?

Although a confident Internet user, Suzanne believes thaleace the most reliable sources
of environmental information. Yet, she was unsure as tomigbt offer appropriate scientific
expertise to support her understanding of the environmental isgp&xed. She tentatively
suggests ‘maybe environmentalists’ — defined as, ‘Memberswafoemental organisations’.

She is however, unable to describe what form this expentiiet take.

CS2.2.3 Effects of woodland clearance

Suzanne had used the terms ‘natural woodland’ and ‘wildtjtete frequently during her
project and interview. She defines ‘natural woodland’ as:
One that’s stood there for a long time . . . maybe.likefor thousands of years ... and
that hasn’t been disturbed by Man.

And ‘wildlife’ as:
Like ... from like ... from little insects to . like birds and . . . all of the animals that
would probably use the woodland . . . like there’s deer and frod just . . . little animals

that ... erm. .. that might inhabit the woodland.

She attributes this awareness to watching nature prograamdéeschool’:
If you watch nature programmes ‘wildlife’ always meansn@is. If you're in school,

‘wildlife’ means animals.
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Suzanne’s use of the term wildlife can be seen in coofdxtr annotations on images selected

from her third photoshoot:

Enlargement 15: | really like this image. It is of a cleared areaisTihas now turned to
marshland and has been walled off. | like how the grass basigind covers the marsh
over. | feel this image depicts the effects that clesraban cause. In this case it has made

a home for life that lives in marshy areas.

Enlargement 16: | was walking around the lake to see if there were any gitad shots
I could get, when | saw these Canada Geese residing in thd]dan pleased with how
it [reference to imadehas turned out, as it shows some of the wildlife thaebefrom

having these kinds of areas.

Enlargement 20: | feel this image shows what plant life resides aroundatke As well
as the trees there is moss and some tall grass whigluasan see is thriving. | feel this
photograph could be used to show what plant life has be@&myis by filling in the

lake.

These annotations demonstrate Suzanne’s perceptions of this effegoodland clearance.
Yet, there appears to be some distinction between the tiiehswildlife’ and ‘plant life’.
Suzanne had previously indicated that ‘wildlife’ means ‘aign Therefore, this term is
readily distinguished from her reference to ‘plant lifdbwever, it is not clear whether there is
any further difference in meaning between her use of the t#gmand her meanings for

‘wildlife’ and ‘plant life’.

The annotations as a whole relate to changes to habiatesnonstrate Suzanne’s awareness
that there can be both detrimental and beneficial outcamhesoodland clearance. She
understands that some species (plant and animal) willr sbhffaugh habitat loss, whilst others
(plant and animal) thrive because they are adapted teh#weged environment. However,
when asked if she felt there was there any particular intwmeelevant to the points she was
making she did not, as anticipated, refer to aspects enczi Instead, she suggested that it
would be useful to know: (i) ‘why it was being clearedidd(ii) ‘if there was something that
was going to be put there to maybe put the good back in’. Shexpé&ins what she means by
this:
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S: It is important to have something that would be dywed good in there instead of
just taking out a big chunk of forest and putting nothing battk time earth. | can’t
really explainit . . . | can't put it into words.

I:  What are you visualising?

S: It's like . . . when you get new motorways put in, theytpegs at the side of the
roads to try and balance out what they've done. But, in thigcplart place, there
was nothing put back in . . . it was just taken out and leftthey just took out the
lake for the golf course and I've found out that apparentlyethee two other golf

courses in the area already.

From this it would appear that, even though golf courseseffectively green spaces, as
opposed to urban environments, Suzanne equates the developmbat giflf course with
‘putting nothing back into the earth’. This appears countdretoprevious understanding that
clearance creates habitat for life adapted to changedoaments, and points towards other
influential factors that relate to social and econom@reness, emotion and personal values.

This is evident in her implication that there are alremdficient golf courses in this area.

As the discussion moves on to focus on other effects of woodiladance, Suzanne
comments on the aesthetic impacts of changes to landscapelss@ndes that clearance ‘kind
of makes the place look ugly as well'. There are no indicat&sto where Suzanne’s aesthetic
values and her perceptions of beauty stem from, or indeelignyo offer any further insight
into what these entail. However, throughout the project Sezardicates that she considers
beauty to be important, and that she associates woodlandnments with both beauty and
ecological stability. In doing so, she makes a tacit reter¢o issues associated with SD and
recognising the needs and rights of future generations:

Like it's all really nice and beautiful, and they've takenoiit, and the future

generations won't be able to experience that same bédaitpeople have felt before,

‘cos it's now gone and it won't ever come back.

When asked if she felt the effects of clearance weranusital to wildlife, she offers a
reasonably balanced view of the process which conforrtieetpreviously cited observations in
her work journal:

Not for some types, but maybe for the ones that weregliiare before. There were . . .

like . . . little birds nesting in the trees and now theyeh@o home.
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Yet, when the same question is applied to the developnietiteogolf course, Suzanne’s
balanced perspective disappears. Her initial responsleaisopen spaces are detrimental to
wildlife (birds) on two counts:

Well there wouldn’t be as much area for birds to nest.inerm . . . because it is a wide

open space and they wouldn’'t have anywhere to hide from predator

Her final graphic comment indicates her perceptions of whglitrhiappen to some wildlife:
If there were any rabbits creating burrows on the golf colmsg@d probably performs

stabbing and wringing neck actigng]. Remove them!

Suzanne is clearly allowing her emotions to colour her judgimerd. She has no respect for
members of the golf club and this appears to be reflentbdw she expects these people to

behave towards wildlife.

CS2.2.4 Message conveyed through final piece

Suzanne wanted to convey a message to the viewer that $omaose to adapt, rather than
live with, their environments. She indicates that this geti@e of human actions and priorities
reflects her general thinking about environmental issues. As ampéxaof her general
thinking, she talks about her views on world events:

S: Itwas...like... about the Kyoto protocomasd!, and how America’s pulled out
of it because it doesn’t suit them, so they're forsakimg world’'s future just for
themselves.

I: Interesting point. Can you expand on this?

S: 1think it's because their economy thrives on being abtibtthese certain things that
need to be taken out. . . erm .. because they all seeindunno . . . it's just that
America has always been portrayed as the money-grabbergieedy ones, and that
they don’'t want to do that, so the rest of the worldthasuffer instead of them just

being able to make a compromise.

This demonstrates political and economic awareness. ltcalseeys Suzanne’s thoughts on
American cultural values. Yet, Suzanne identifies thengry source of this insight as her
interest in music which, she suggests, coincided with espéber General Studies course and
led to some self-directed research:
Well . . . erm ... I recently got into a band .a really political band and one of their
songs is all about America pulling out of the Kyoto protocol] ao | heard that and |

thought, Ooh that's good! Also, in General Studies they had a whole thing on it as
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well . . . so that came after that, and then | wamay and just researched it on the

Internet.

CS2.2.5 Sustainable development

Since Suzanne had already touched on issues relating tonabgityi and the ecological
effects of changes to landscapes, it seemed sensiptelie her familiarity with issues relating
to SD. In respons&uzanne indicated that she had not heard of SD. So, movifigrorihis,
the questioning focused on her views on conservation. Herl iaitiempts to attach any
meaning the term ‘biodiversity’ were tentative:

The term is familiar. | think it's like . . . the &t which plants grow and . . . the areas

in which they grow. I've heard the word, but | can’t . .doin’t know what it means at

all.

On the subject of wildlife conservation, Suzanne talks atoomservation parks’ in terms of
‘places where animals are protected if there is an endathgprecies’. When asked what she
thought wild animals needed protecting from, she observes:

Man for one . . . and maybe any predators. The conservasicks . . . they've

endangered species and . . . like . . . people who . .n pd@ple prey on their skins

and stuff. Like tigers, I'd expect to see them in a ufgddtonservation park ‘cos you

are conserving that species and . . . if you don't then thieg’lho more. Protection

from people actually doing things to them, rather than ahthings that are happening.

Although Suzanne does not indicate the source of this insightohenents imply familiarity
with issues related to poaching. There is also asagyestion that human actions are different
from ‘natural things that are happening’ - a point that a@isg pursued until she suddenly
interrupted her flow of ideas with spontaneous laughter angnaouncement of, ‘I've just
remembered where I've heard biodiversity now! It's on a coetpgame I've got!" She goes
on to explain that the program is about aliens and that fiarigasy rather than science.
However, the principle of the game has raised some kinawafreness that environments
contain a range of species that are associated i 8uzanne describes as, ‘a certain type of

terrain’.
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CS2.2.6 Experiences of compulsory education

Suzanne had previously spontaneously linked her understanding tefrtmeéwildlife’ to her
school experiences and she confirmed this as she talked aboekgesrences of EE in
compulsory education.
S: Yes... like there are some things you learn in schadlke . . . I'll probably revert
back to them and think about what's been there.
I:  Could you give any specific examples of this?
S: Like . . . like . . . say with wildlife . . . it'been taught that wildlife always means

animals . . . little wild animals running around in school.

Yet, as the focus turns to her experiences of scienceagalucSuzanne’s response is both
negative and emphatic. When asked if she considered anyhidhad learned in school
science to be relevant to her photography project, she lescogpenly irritated.
No! Science . . what's that? I've never been good at science amdniever really got
on with it. | just hated it so much and my teachersitmdd was rubbish at it. One of my
teachers . . . | gave him my coursework in and he gave kt toame . . .and when |
asked him what was wrong with it and he told me that & wst a load of rubbish. And
I was like . . . I've worked for hours on this piece of cewsrk and he just told me it

was rubbish and threw it back in my face. So I've nevafyrgot on with science.

In spite of this, Suzanne’s next comment suggests she belieatesctence, as opposed to

science education, is relevant to developing awareness andstandéng environmental

issues:
Yes . . . like in the research into certain areas thedscience that's involved to
actually make the research possible. Like . . . you'vetg@dtave . . . if you've got

technical equipment then it’s all been scientificatiynfied . . . and tested . . . erm . ..
so | think it’s relevant in that. Also, if there’s like . if you like . . . trying out certain

areas where animals will be suited if they are beirgoraed.

CS2.3 Case study findings

CS2.3.1 Experiences of compulsory science education

RQ1 Finding 1 [Experiences of science educationThere are no spontaneous references to

experiences of compulsory science education in this cadg st
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RQ1 Finding 2 [Perceptions of the relevance of scienaucation to EE/ESD]: Suzanne
does not connect her experiences of compulsory science educakénand has not heard of
the term SD. She did not engage with questioning relating toeXmeriences of science
education other than to state that she did not enjogxperience. It is clear that she considers
herself to be ‘rubbish at science’ and this perception appgeahave been compounded by the
attitudes and behaviour of a particular science teaaheroritrast, she recognises the value of
science in furthering what is known about environments and catserthrough research, and
expresses a view that, ‘If you've got technical equipmtéert) it's all been scientifically formed

and tested'.

RQ1 Finding 3 [Tacit evidence of content consistent wit NC science]:In making her
decision to respond to the MML brief, Suzanne’'s first-hamis@nal experiences have
coincided with a practical opportunity to explore her fegdi over a particular situation. This
generated opportunities to draw upon science in the followintgxion

= (CS2.2.3 Effects of woodland clearance

Tacit content drawn upon in this context is consistetit NC sciencd.ife processes and living

things Application of sciencandCommunication

CS2.3.2 Experiences other than compulsory science education

RQ2 Finding 1 [Formal education]:

Compulsory education: Suzanne makes one spontaneous reference to ‘school’ in connection

with her understanding of the term ‘wildlife’.

Post-compulsory education: As she talked about her awareness of American attitudes to
environmental concerns, Suzanne indicated thaGeereral Studies course, together with her
current interest in a particular form of music, made hemtwo find out more about the Kyoto

Protocoal through self-directed study.

RQ2 Finding 2 [Other life experiences]:

Family and upbringing: Suzanne mentions her parents’ involvement with Greenpeace a
factor in facilitating her general interest in environmensaues, and with developing her
awareness and understanding of specific issues. She aftmns the proactive environmental
attitudes of her aunt and uncle. This suggests thergaaexal family position on environmental

issues that facilitates action to promote conservation.
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Personal experiences: A significant social influence on Suzanne at this timéer relationship

with her boyfriend. Her project is based on first-hand ofzsdems stemming from their mutual
experiences at the country park. Her understanding of tuatisin is underpinned by her
boyfriend’s anecdotal evidence, her personal values, and lsoitesl self-directed research to
inform her photography. Suzanne is the only student in the samphk an interest in music to
developing aspects of environmental awareness. She alsotiakzarticular computer game to

developing her awareness of the term ‘biodiversity’

Institutional experiences: Suzanne connects her awareness of environmental issues &dgelevi

(nature) programmes.

RQ2 Finding 3 [Non-specified experienceslsuzanne’s actions demonstrate an understanding
that human changes to environments involve aesthetic, culegahomic, social, political,
media and ecological factors. There are however, no indicdtmmshe might have arrived at
this understanding. She also expresses strong persona vellatng to aesthetics, economics,
elitism and equality. Since Suzanne links her environmentatemess to the interests of her
parents and extended family, her personal values possibgctrahe influence of her
upbringing. Yet, there is no clear evidence that this is the, @nd her personal interest in the

music of what she terms, ‘a really political band’, miggtially be in the frame.

CS2.4 General observations

Suzanne’s motivation for undertaking this project was prignarer resentment at being
confronted over her accidental trespass onto a golf courseaurdry park Although she was
not overly familiar with the country park prior to this prajeshe quickly identified with this
environment - even at one point referring to it possessivelyngslandscape. Probably the
single most powerful influence on Suzanne’s thinking for thisgptajas her relationship with
her boyfriend. Their mutual experiences at the country peskbined with his anecdotal
evidence relating to historical changes to the estatpedn@uzanne’s perspectives on the golf
course. Suzanne’s feelings about the golf course do not appedate to her understanding of
ecology, but rather to her need to protest at her treatoyetie golfers. Her values relating to
an economic rationale for restricting public access to lapdscare strongly stated in her work
journal. As such, her views on the golf course as an enviroranebloured by her keen sense

injustice.
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So, did Suzanne’s interpretation of the MML brief affect digportunities to draw upon science
in this context?The theme presented opportunities to draw upon science imnesof the
subjects discussed in the interview. This was also evidenckdr work journal through her
annotations of photoshoots 1 and 2. The way Suzanne adeshown in CS2.2.3yas to
examine the ecological implications of changes to an emay®r wildlife (some species lose,
some species gain) and the social implications of chandasdscapes for people who use this
environment. It is clear that she is able to link her undadstgrof science to the care of living
things and the environment. She is also acutely aware thabplaet of human activities on the
environments is related to economics. She is able to explaindifferent habitats support
different plants and animals and draws on scientific voeapwas she describes the things she
observed in the park. For example, trees, moss, grasstsinbeds, deer, frog, heron, rabbits.
Her understanding of the ecological impact of woodland clearnargso interrelated with her
aesthetic values. This involves her perceptions of ‘ugly’‘Beduty’. Her views on this subject
demonstrate an unconscious link to ideas of sustainabilshe@®bserves that whatever beauty
is destroyed by changes to landscapes now is no longer avdialigture generations to
experience and appreciate. However, when asked if she weiaifavith SD, Suzanne indicates

that she had not heard of this term.

The issue of human changes to landscapes is one Suzameadtad to rather than researched.
The golf course is not a recent development as she had asguimée. Yet, sections of the
park estate were, at some point in time, landscapéattoa municipal golf course which has
subsequently become a private enterprise. It is this agechange that Suzanne finds
distasteful — the idea that access to an environment shouédtiieted to those who can afford
to pay. Therefore, the exclusion of the general public from land pusiyoavailable for
community use formed the main focus of Suzanne’s project,tlamdecological impacts
explored were presented as evidence in support of her anguhine outcome is that, although
Suzanne recognises that human changes to landscapes cah spew@és adapted to the
changed environments, she only ever portrays the development gbltheourse in terms of
being detrimental to wildlife and restrictive to cert@ieople. This suggests that emotional,
rather than scientific, reasoning underpins Suzanne’s judgeshéms situation. Yet, would a
better understanding of science have helped Suzanne take emlesenal position on this
issue? It would perhaps have allowed her to presentradia informed and balanced overview
of the situation. However, Suzanne’s values reject eliiad) under these circumstances, it is
unlikely that a better understanding of science would changeThis finding lends weight to
Ekborg’s (2003) observation that an improved conceptual undeirsiawduld not necessarily

make a student change their mind on a controversial issue.
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CS2.5 Case study conclusion

The MML brief presented Suzanne with a timely, practical veticiugh which she might
explore her feelings about what had happened during her visit to a countryliparkploring
issues arising from this, she has drawn upon her awareness and understaningpofal and
economic factors underpinning changes to landscapes; (ii) scientific faelatsxg to changes
to habitats and adaptation; and (iii) aesthetic values relating to her paoe of beauty and
ugliness. This scientific content is interrelated with:

= other formal knowledge [literacy and ICT skills];

. social and economic awareness;

. personal, social and aesthetic values.

Suzanne’s annotation of her project is detailed and was helpful in suppbeingsponses in
the interview. Although angry at the members of the golf club who haérmfedl her, she also
exhibited a wider sense of equality that took into account the impactsaoge for wildlife,

people and pets. Yet, Suzanne was unexpectedly self-conscious in Wmnirged might have
felt more comfortable had this taken place in a familiar classroom @mvient as opposed to
the college interview room. Her responses in the interviere wéen short and, of all the
interviews across the sample, this one required the most intemmeéntielicit detail. However,

in spite of this, Suzanne talked about her chosen theme with enthusiasienamstrated an

attitude of care for the environment.

Suzanne’s awareness that change affects future generations is congigtenteas of
sustainability. However, any claim relating to the success ohseieducation in fulfilling its
role to support EE/ESD must take into account Suzanne’s espoused antipathy ttheards
subject. If judged in relation to her CGSE result in science, and loek wthic in AS
photography, Suzanne is a good student. Yet, she has clearly not engaged witierfoer s
education and has left school with a view of herself as someone who islruabscience.
Whilst it is recognised that this case study presents only Suzanrsswef events, this is still
an undesirable outcome of science education. A positive outcome isithpitei of her school
experiences, Suzanne recognises the social and cultural value of sciemcenaans of
advancing what is known about the environment and conservation. This suggesthethat
perceives an essential difference between science education amtkeseithe former is judged
to be intimidating and uninspiring, whilst the latter is seen asgabde and useful to society in

furthering research.
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CS3: Ciaron

CS3.1 Photography project

Ciaron’s project, entitledhe Impact of Human Activity on the Environmdrgigan as a visual
contrast of natural and man-made landscapes and endethbasnaentary of human impacts on
human environments. Practical exploration comprised four phobts documenting areas in
and around urban environments. The fourth and final photoshadizen by an idea that
environments are changed by the impact of advertising and, foridéa, Ciaron recorded
images of billboards, posters and graffiti. Ciaron’sn@ation indicates his emphasis on
exploring the aesthetic impact of advertising:

I was looking at the billboard because of the fact it is whulsea world where advertising

is everywhere it is strange to see wasted space. Someniger®to the effort of putting

this up and now it has effected the environment by being a wshitare rather than its

intended purpose.

Ciaron selected two black and white prints for hisffipiece. Both images are representational
in style. The first shows an empty, decaying billboardtenside of a building. The second
shows what Ciaron describes as an ‘anti-war/anti-governpuster’. The purpose of the piece
is:

To make people want to notice their environment and how aagehthis by how we

advertise or display propaganda or deface or enhancewitll graffiti.

Ciaron had been absent for the introductory presentadtiowever, on his return he requested a
copy of the MML brief. In the interview, Ciaron indicatdtht he had wanted to continue his
interest in documentary photography, yet he had also waotddy something different.
Therefore, of all the titles offered, he felt the MNdtief presented him with the greatest scope
for ideas on the grounds that, ‘the environment covers daegyt

Most of my stuff had been very city-based, urban stufivds . . . nothing very natural

in it, and | kind of ... | wanted to do something other tistuff I'd done before. So, |

thought taking pictures in the woods is the furthest from anytfwegdone, so I'll go

and take some ‘natury’ photos, you know?

However, this did not transpire quite as Ciaron had ipatied — a view encapsulated in the

following extract from his work journal:
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The project should be titled Evolution, because it is tis¢ @init where my work has truly,
well evolved. Usually I more or less know where I'm headed, @long the way | play
and explore different ideas while never straying todrtan the master plan. My ideas for

this unit have moved much more organically.

Although his final piece was well received by his peerngrdd was ambivalent about its
impact. He is clear that, whilst an image might engageidweer, ‘it can only show them what
you saw at the time’. Therefore, he felt the second imagauiticular was ambiguous and that
viewers might read the poster rather than recognisavisoemental impact.

I didn’t want it to be, ‘The message is, No More LiesBlair’, | wanted it to be, ‘This is

what'’s out there - look at the visuals of it, not the paltinderlying message!

In spite of this concern, Ciaron felt this project hattaeiraged him to engage with
‘environmental stuff and suggested that, as a method of expl@sugs, ‘photography can
force you to look into things in a little more depth’. sys of this experience:
It's not something I'd normally think about, or talk aboutda . . but . . . for the few
weeks | was working on this, it kind of bumped it up the dislittle bit and when
somebody mentioned something about it, | kind of paid a littheeratiention to it. It's
still not one of my top list, but I've done this now - | have lable¢ the impact of

human activities on environment and it's always gonna sticky mind.

CS3.2 Main subjects discussed in interview

CS3.2.1 Definitions and environmental awareness

Ciaron’s definition of environment is framed in terms of theman impacts explored in the
project:
The environment | was looking at initially was pre-human ichga, something that has
little or no human impact on it. Later, it kind of changet® meaning the environment
as in the cities we live in, and the impact of humanghenenvironment in which we

live. This could be looked at as the impact on the impettvwe’'ve already made.

Ciaron indicates that he is aware of ‘the basic stuff, getes not consider himself to be
particularly environmentally aware.
Um . .. I dunno. | think I’'m aware of stuff. | try toyattention to stuff like that but, as
faras ... er... Greenpeace, hippie-style stuffl.don’t know as much as | probably

should ‘cos . . . | know it's stuff you ought to keep and eyd émow the basic stulff,
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but | wouldn't call myself an expert or anything. [] I'aware maybe in that I'm aware
that it's there. I'm aware that it's happening - but bt . . . I dunno . . . it's not one of

my major interests you know?

As he talks more about his interests and priorities,og@iauggests that there are things in his
life which have a more direct effect on him than environadassues and observes that:
If 1 lived in a log cabin in the woods and a logging companyealong and chopped
down all my woods I'd probably be full on at it, but that'syerehappened to me, so |

guess | have a different take on it.

Ciaron identifies media coverage of environmental issues ssuie of his environmental
awareness and describes this is a ‘subconscious’ way atbéigsinformation.
I dunno . . . it’s fairly covered in the general media.elam| get a lot of it from that and
I'm assuming that's my main source of . . . kind ofsubconscious way of getting
information. You just see it on TV and you learn aboutitheut even realising. Yeah, |
just think it's kind of around you and if you are slightly opeimded and keeping an eye

on stuff, you can learn it and see it without really havmbpok for it.

CS3.2.2 Ideas on human impacts on nature

Ciaron’s initial idea for the project was to contrast wrbandscapes with naturéle had

explored something similar to this in a previous coursewoikand draws attention to this in

his work journal. Yet, in the interview he suggests tras wot an idea he intended to pursue:
Yeah, but it wasn’'t an idea like it was for the GeomeBtiapes brief where one of the
ones was a dandelion through a chain-link fence whichwell, you know, pretty basic
idea for that title . . . you know, nature - a little fleny thing, and then the human impact

of the urban imagery — chain-link fences, but it wasnilyea . no, | don't think so.

However,an initial lack of ideas and confidence about this subject n@&anon was unable to
follow his usual method of working, i.e., to start with thefidea and contrive the progression
of ideas to fit. As such, he discussed potential idedshist mother on their journey to college.
C: Um ... thenatury stuff, a little bit yeah . . . with my Mom, ‘cos shewks me
into college and we drive right though the woods that haedbrders with theNo
Admittance’signs on them.
I: Is this part of your normal communication process wherking about ideas?
C: Well, yeah . . . sometimes you need someone to sayihhls brainless, don’t do

that! just to make sure you don’t go off doing something thadtspletely stupid!
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Ciaron’s first photoshoot recorded aspects of a local woddéend he explains his reason for
choosing this site:

I had a slight ulterior motive. People build [BMX] bikenps in woods and I'd kind of

been talking over with a few friends about finding a good spbkén a clearing in a

wood, to build some . . . so | was up for wandering around ¢toelsvmore that | would

have.

As Ciaron explored the woods and took photographs he begaptite raspects of this
environment that he subsequently recorded in his work jaurnal
There are a few ‘entrances’ to the woods. One thing Inbéided about these ‘entrances’
in the past was the ‘Private. No Admission’ signs. | hlwehys thought it was kind of
funny how someone could fence off some woods. | suppose if someoee tve land

they could, but why would they care if anyone went in there?

Researcher’s field notes show that Ciaron discussed the ambuthages with his photography
teacher and that the conversation touched on issues relatingbrhmercial woodland
management. However, Ciaron expressed a wish to move away this idea and the
discussion focused on ways he might do this. He expands on oicalpagoint:
We discussed in the lesson whether | intended to convey avpositi negative
message. []. | think | wanted to give a slightly more tiggdook because | thought it
would make a better photograph. It barely even entered myg wi showing the
positive impact of human activity on the environment becausewell . . . | don’t

know . . . | can’'t even think of any.

He then qualifies this:
Well maybe it’s there . . . | mean roads would probdlgya positive impact, otherwise
we can't drive nowhere, but . . . looking at it from a kindaofeco-warrior standpoint
well, them roads are messing up the environment! | dunnogdifferent ways of

looking at it.

Ciaron indicates that his initial intention for the projees not to balance positive against
negative impacts, but simply to show a physical line, ‘likeoeder’ between the two (natural
and man-made environments). Yet, although he observes thangsilhd natural features are
‘bumping heads at the line’, he believes that there is nmdistividing line between natural

and human environments:
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No . . . it floats in between each other but, | think goave to know your stuff with

environmental issues a little more than | would.

CS3.2.3 Sources of environmental information

Ciaron indicates that his ideas for this project wergely informed through looking at existing
photographs. He suggests that these images influencedebs for subject matter rather than
his visual approach. However, he thepralifies this statement by adding:

Nothing you think up is going to be original. It's always rgpito be a twist on

something you saw on some show once that's subconsciouslyrimyad.

Ciaron indicates that if he had chosen to follow up higimad idea on woodland environments
he would probably have ‘flicked around on the Internet foormition’. He then makes two
observations about the Internet as a source of environmefaahation. The first relates to
ease of use:
Yeah, it's useful with oddball, weird subjects that you bepnly know a little tiny
amount about. You can get . . . all you need is kind of litaigh title of what it is, and

then you can use a search engine and something will pop umtheary look at.

In contrast, Ciaron suggests that in order to find avaelebook on a subject, the reader needs

some familiarity with both the subject and the author’sienéials.

The second observation relates to the reliability infolonatetrieved. Ciaron believes that
Internet content is safer when: (i) more than one webpségents similar information; and (ii)
the user takes note of who is providing the informatité® suggests the user needs to be aware
of the website’s ‘angle’ and that all information presdnsesubjective:

As long as you look at where it's coming from you can takasitreliable - that it's

reliable astheir point of view. Just like anything, it's always going to dg@nions and

stuff. Unless you know it's from somewhere that you thinkai for sure but, there is

nowherethat will give youunbiasedacts!

As an example, Ciaron suggests that a forestry corporatiwh Greenpeace will present
opposing perspectives on the same issue:
You know, if it's anational forestrycorporation website and they're telling you about
tree stuff, then ... of course they're going to tell you thay/tre going to be nice to the

woods, and no animals were hurt, and all that, becausdikig, their angle on it.
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Whereas, you know, a Greenpeace website will tell yay're killing everything in

sight!

CS3.2.4 Social impacts on environments

Annotation in Ciaron’s work journal indicates that his initiphotoshoots were quite
investigative, and that he found the later photoshoots emsidgrat he could draw on his
familiarity with urban environments and his personal experieniclegrg in cities. Photoshoot
2 is significant in that it marked the turning point in lieds towards the exploration of human
impacts on human environments. An entry in his work joudestribes an industrial location
with a lake adjacent to a retail park containing the ubiquitdcBonald’'s restaurant. He makes

the following observations:

| always thought it would be cool to get a photo of the ureliped area to the East with
the golden arches in the foreground. The golden arches tabaogy the international

symbol for globalization and development.

The lake was supposed to represent nature, to be compatieel human impact in the
foreground, but | soon realised though that there was nottahgal about the lake as it
was all man-made so, it was just the impact of huméwtgon previous human activity.
I kind of liked this concept, as really, most human dagtiaffects the already effected
environments, to find un-effected environments you have to gbeadinforest or a

desert.

Ciaron explains how the latter observation tied in withigefrom his photography teacher to
look at the work of particular artists, including JoBeiudleka. The following observation on
Koudelka’'s exploration of cultural breakdown is recorde@iaron’s work journal:

Now this is a social issue, rather than a physical omécfis what the environment is).

Yet the physical environment is affected by social issues.

Following up this comment ithe interview,Ciaronobserves that social climate affects both the
way a country is run and how it looks, and that conservadi@oing to be less of an issue for
people living in poverty-stricken countries owing to theirenpressing social needs.
Um . . . if a country is poor and they’re struggling tedehe people that live there,
they’re going to . . . conservation is going to be lesarofssue for them. They’re not

going to think,'Save the treesThey’re going to think,We need to build a house so cut
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the trees down and build us a housHtiey’re not going to thinkOh there’s wild deer!’

They're going to think}Damn I'm hungry — I'm gonna eat me a deer?!’

To further illustrate this view, Ciaron compares thestijle and expectations of people living in
Brazil and the USA and makes two points: Firstly, Biazities are more integrated with their
natural surroundings than those of the USA where, he belimagare stuff is kind of pushed
away and it's not such a big deal'. Secondly, Americdizeris might demand that Brazil
conserve its rainforests without realising that, to Bieams, these forests are ‘probably a big
source of their income’. On being asked how he arrivedistvibw, Ciaron indicates that
looking at images for this project had started a thoughtepsowhich allowed him to draw on
his existing awareness. He explains:

I think a lot of my knowledge, | already have. Whether | know | hiaveready is

different! Maybe this just drew out of me a need to usadt say something about it. []. If

anyone asks, you might be able to tell them but, if you've newer asked, how do you

know if you know it?

CS3.2.5 Human impacts on human environments

Ciaron suggests that, whilst the vandalism of a locabhelee box presented an opportunity to
document negative impacts of human activities, it wagy@nahe had recorded of a billboard
that had inspired him to explore the impact of advertismghe environment. Ciaron observes
that advertising is ‘a driving force behind so many thitigeg are done’ and explains that he
began looking at posters as: (i) a means of communicatessj and (ii) as being both ‘visual’
and ‘effecting’ things. In explaining the latter, he suggeélsat, whilst vandalism affects things
physically, the act of putting up a poster does not actually lmred&stroy things since it can be
removed. Yet, he believes that posters ‘affect’ environmémtsigh their visual impact and
‘reflect’ environments in that torn down posters and giaféin be indicative of what he terms
‘a bad neighbourhood'.

It may be because they’re not as strict on that stw§ tbey have bigger problems for

the authorities to deal with like, crime or housing problemsso. picture on walls are

the least of their problems. So, yeah, it affects the enwient, but it also reflects the

environment . . . it's not down town in some crisp, clean cit

Ciaron suggests that his preference for urban ‘city’ envismsstems from his childhood
experiences of living in Houston, Texas and Tucson, Ariz@macomparing US and UK cities,

Ciaron observes a standardisation of urban design in Engdaniithds such uniformity visually
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uninteresting and indicates the aesthetic qualities of envimisnage important ‘because it's
what's around you and you kind of need to look at it'. He &lsleeves that people respond
differently to environments ‘based on their knowledge of where vhegbme from'. Ciaron
expresses a desire to encourage people to notice uhmiusdings and think about things. As he
relates this idea to his photography, he indicates thathifo, a good image is one that: (i)
conveys a message; (i) is visually exciting; and (iii) idoonake him look at it. However, he
acknowledges that others might see things differently:

You know, different people are gonna look at different thingsy'Téagonna be brought

up on different stuff, so they're gonna think something differenlike that bank

commercial where that symbol means different things fer@ifit countries.

Ciaron identifies ‘general knowledge of the world’ as beingvesie to understanding the
impact of human activities on the environment and states:
You gotta have some basic common sense about things, and yeokrgoit some basic
stuff like there’s a world outside your home town. That'll helh looking at the

environment, or politics, or anything.

However, Ciaron is not entirely sure how people might acqiii® He relates his own
awareness and understanding to his upbringing:
I was lucky enough really. | was born in Texas but my MoEnglish and my Dad was
born in Arizona, but he spent pretty much his whole teenages ye Europe travelling,

‘cos my Granddad travelled for work.

Although Ciaron describes his father as being ‘not educgted a school-type sense’, he
believes his parents are ‘well-educated’ insofar eg kmow what is going on. He explains:
I mean, | was taught . . . they made sure that | knevaingtings like world stuff, like
racism’s bad, and we need to be fair to people and lob&re’s England on the other side

of the ocean!

He also observes that there must be parents out there what @ducate their children in the
same way. Ciaron appears unable to relate to suchsalaimmindset and, by way of contrast,
describes his own way of thinking:
When | think, | can imagine how the world spreads outl can pan back and think this is
going on here, and that's going on there, and | know that things are @uoifyt if you
don’t know about that stuff you're going to have a really tunngbwmied outlook. | think

I've picked this way of thinking up just by having it kind @&df to me through well-
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travelled parents and my upbringing. Then travelling mysigtf them has kind of helped

me to realise stuff.

CS3.2.6 Experiences of compulsory education

Travel and relocation also affected Ciaron’s compulsedycation and he describes an
unconventional experience of school beginning with ‘public eleamgréchool’ in the USA
which covered basic literacy, numeracy and some historyddés not remember learning
science yet observes:
I think we did social science which was the history stioiit . . . | think that stage of
education only prepares you for the next stage, it doesn'ssedly teach you anything

you need.

Ciaron suggests that, owing to his parents’ judgement Amag¢rican schools were bad’, he did
not enter the US High School system. Instead, he was eduatte ‘church-based’ private
school where his mother taught. His general verdict on this erperie that, ‘I think it was
probably a pretty bad school” However, he mitigates this wiéilv a more positive reflection
on the curriculum:

[W]e did science and stuff - | was pretty ‘snap’ witly atience there — and we did math

and English language and literature and history.

He credits his history teacher with introducing him tpezs$s of world history and suggests that
this was unusual for American curriculum content. Cisgees this as something positive and

believes it introduced him to ‘a little more knowledge’ thenmight otherwise have had.

Finally, Ciaron explains how his mother opted to home-school liere prior to the family’s
return to England:
So, yeah, but then things kicked off when my Mom stopped wotkiege. From this
point, she home-schooled us, me and my little brother foalikear or two, just before
coming over here. It kind of worked out good, because my Mom wase dihat the
education stuff was going to be different and this wasyaéa&son for us moving back.
It wasn’t the only reason, but it was kind of — better educatnshl can actually go to a
real school without having to be frisked at the door forpsea. So we used our home-
schooling years as a transition into the English curriculumMdin had my Granddad,
who lives over here, send us over books, revision guides andaothir . . . it would

have been for me . . . Years 8 and 9.
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Ciaron’s honest appraisal of his home-schooling experience suffyesisys took advantage of
this situation and he accepts responsibility for his Eckpplication:

I mean, Mom really tried! | mean she djdodfor getting me to learn anything, but it

got to the point of like, doing two hours of loose study and we’'dofhedoing

something else.

Yet, in spite of this, Ciaron believes that he made tthesition into English secondary
education with relatively few problems and, aside fromicim some minor cultural
differences, the main difficulty encountered was whenheacreferred to NC content from
previous key stages that he was unfamiliar with:
| didn’t find the curriculum stuff that different but | dichfl that when | started school
here they started saying stuff lik®yé did this in Year’nd | was like, Oh . . . no we
didn’t"” That happened in a couple of subjects and even in a GCSIE exam in
geography — map reading with co-ordinates. Because it's cbwer¥ear 9 it's a
given that you can do it. | mean, once it was explaine@# easy, butveryone else

understood ‘cos they'd been told it a year ago.

The initial question on his experiences of GCSE scienocemgen a remarkable and unexpected
response in that Ciaron immediately looked horrified arassgd all limbs in a defensive
posture. He began to relax as he acknowledged his A* achievem@&uuble Science and
further discussion revealed that this reaction was celkaténis experiences of post-16 science
education rather than anything encountered at school.

[laughing Yeah, | was this closehfind gesture: small gap between thumb and

forefingel to being ‘Mr Science Man’ coming here. On the induction, dehen they

have the little talks on each thing, | didn't know what hteal to do. | knew | wanted

to do photography, but basically my grades — | got ‘A’s irrsog and | got ‘A’s in

math, so | was lined up to do physics and chemistry aridnal$é of stuff like that and,

five minutes into the talks, | thoughtNo Way!

On being presented with an opportunity to comment on N&hee content, Ciaron’s responses
are more relaxed. He recognises content relating to etiop and adaptation and then
suggests that he had ‘looked at some of that stuff with fiécélizers messing up ecosystems
and rivers’. He says of this experience:

| found that quite cool ‘cos it was like that . . . sedegrees of separation style where

the fertilizers make the bacteria grow, which then blockstloeitoxygen for the fish,

and the fish die and so on. It kind of all added on.
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He identifies the SC2 content as ‘biology’ and chara@siiisas ‘standard GCSE stulff.
I mean, | don’t know if | could write an essay on a lottlué stuff but, | remember

covering it and | think | found that it wasn't the hardestt of science for me.

In expanding on this, Ciaron explains that he preferred physidschemistry owing to his
natural aptitude for ‘facts and figures and numbers’sates:
At the time | was thinking about how it was easiest to lyetbiest grade, or utilise my
best skills which are memorising facts, figures and nusadéhat's changed now. | do

subjects | enjoy and | can use in a positive way.

Moving on, Ciaron indicates that he is familiar with teem SD. However, he is not entirely
sure of its meaning, or of where he has heard the terte Alsinks aloud, he makes a tentative
link to his compulsory science education:

Sustainable . . . it can be sustained so it's not gonnautnt can be kept up. | don't

know in what context . . . | might have heard it in scieincgassing a couple of years

ago . . . but unless you were to tell me exactly whae#ns, I'm not sure.

As he continues, Ciaron refers to ‘energy resource sanfff uses the terms ‘renewable’ and
‘non-renewable’. He observes that this content might be atmngries of SD yet, he does not
recall this being taught specifically as SD. On beirigedsf therewere any subjects at school
that he felt had covered the impact of human activitreenvironments, Ciaron replies:

Um . . . we've been talking about science stuff, but whémink of environmental

stuff, | always think about the geography we did. That's where I mentally, I'm

sitting in my geography class when I'm thinking about environmesta.

As he expands on this, Ciaron explains that, since the fuficUS geography is on cities and
countries, he was surprised to find that geography in the Bngligiculum contained more
environmental content:
Geography jumped me by surprise. | was thinking it was gmirlge more American-
style geography of cities, countries, where stuff is nadveut where things are. In
reality, it was a little more . . . | think. | waalking to someone about this the other
day, it's like the environment, you know? Scientée environment - you look at how
the world works and | thought it had quite a lot to dthwhe biology stuff. | mean not

just biology, ‘cos where do glaciers come into it? It's kihdaence-y.

He goes on to talk about exploring ‘urbanisation’ through first-hand observation:
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[‘Clos we did a project omamé and we had to go and look at all the shops and how it

has expanded out and all that.

On being asked if he felt that geography content tied ih adpects of ecology covered in
science, his initial response was, ‘| don't think it didowever, as he articulates his thoughts
on population he begins to recognise ways in which biology amdah geography might
interrelate. He begins to identify connections as he shaidud, and states:
I dunno . . . it may be my blurred memory mixing thingsause just then when | was
talking about the death rate and birth rate mirroring — wehditlin science, but . . . we
did development stuff with people in geography so, it's lohthe same stuff. | think
probably the animals and plants and stuff we looked at wasgyielscience - whereas,

the same thing happening to people, we probably looked at inaguaygr

When asked if anything influences the way he observes hmsusulings, Ciaron identifies his
experiences of AS level photography on the grounds that &ésstriained him to be more
visually aware of aspects of his surroundings. He sugdeststtis also ‘cool’ to think about
how others might respond to what they see, and consider how aotigdns hold different
perspectives on the same thing. He adds:

I wonder sometimes if other people look at things in the sdep¢h as me? | dunno

[laughg maybe I'm a little weird?

CS3.3 Case study findings

CS3.3.1 Experiences of compulsory science education

RQ1 Finding 1 [Experiences of science educationThere are no spontaneous references to

experiences of compulsory science education in this cadg st

RQ1 Finding 2 [Perceptions of the relevance of scien@alucation to EE/ESD]: Ciaron is
reasonably positive about his experiences of science temucat school, yet does not
particularly associate this experience with EE. He ig &blrecognise and talk about content
learnt in key stage 4 and indicates that he found biologtivella easy. He describes learning
about ways in which fertilizers affect ecosystems arets as ‘quite cool’ in its similarity to his
understanding of the idea of seven degrees of separation.h¥epreferred physics and
chemistry on the grounds that his best skills are in mesmgrivhat he terms ‘facts, figures and
numbers’. He also demonstrates an element of pragmatissthoosing to study subjects at

GCSE that he felt would gain him the best grades. o@idemonstrates some familiarity with
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the term SD and makes a tentative link to compulsory seiedacation as he talks about its
relevance to ‘energy resource stuff. In doing so, he tisesterms ‘renewable’ and ‘non-
renewable’. Yet, whilst he observes that this content naghtonsistent with ideas relating to

SD, he does not recall being taught specifically abouttSdheol.

RQ1 Finding 3 [Tacit evidence of content consistent wit NC science]: There is little
evidence of science content in the narrative. Ciaron’'segrexplores the impact of human
activities on the environment. Therefore, the theme itself htids potential to present
opportunities to draw upon science, and there are sorbdrtks to Application of Sciencand
Communicationn the way that Ciaron recognises and describes sawhkeonomic impacts
on the physical environment. For example, he is aware thdtuiiman impact on environments
is related to economic factors and is able to talk abasiirtterms of competing priorities for
resources. He also recognises that there are few remaningnments that have not been
changed in some way by human activities. However, Ciardecision to shift the focus of his
project away from what he terms ‘nature stuff’ towardslapg the aesthetic impact of
advertising on urban environments meant that his understandstgeaote became irrelevant to

supporting his ideas in this particular context.

CS3.3.2 Experiences other than science education

RQ2 Finding 1 [Formal education]:

Compulsory education: Ciaron talks favourably about UK compulsory educationoimgarison

to his experiences of formal education in the USA. Ciademtifies geography as the main
curriculum subject linked to EE and indicates that the UK jd@yramme of study contains
more environmental content than US geography. He does not howmkergeography
facilitating his familiarity with SD. In terms of loer espoused experiences, Ciaron credits his
history teacher in the USA with introducing him to aspettaorld history than he might not

otherwise have experienced.

Ciaron makes tacit links to formal content in geograp8¥y, &nd history as he discusses aspects

of human impacts on human environments.

Post-compulsory education: Ciaron’'s media awareness and understanding of the visuattimpa

of advertising suggests tacit links to content in AS/A lewetlia studies.
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RQ2 Finding 2 [Other life experiences]:

Family and upbringing: It is clear that Ciaron’s childhood experiences differ ams ways
from those of other students in the sample. These diffesestem from being resident in the
USA until the age of 14. Ciaron has parents of differationalities - his father is American
and his mother is British - and the nature of his fatheat®er resulted in international travel
and relocation. These factors have been influentiafacilitating Ciaron’s familiarity with
different environments. His parents’ values and attitudearis\formal education have shaped
Ciaron’s experiences of school. Their judgement that ‘Acaerischools were bad’ led him to
experience a range of formal learning environments that intl&late elementary, private
education and home-schooling. Ciaron indicates that ‘artstiedard of education’ was one
factor underpinning the family’s return to the UK, and that hather’s career as a teacher had
enabled her to design a home-school programme that preparddrentry to UK education.
In addition to this, Ciaron indicates that his parent®eraged him to develop a broad outlook

on life and to be aware of the world.

Personal experiences. Ciaron expresses a strongeference for urban, especially city,
environments and he links this to his childhood experiences o§ limithe USA and travel with
his parents. His keen interest in BMX cycling was mentiasedn ulterior motive for his initial

exploration of local woodland.

Institutional experiences: Ciaron is aware of TV coverage of environmental subjects.

RQ2 Finding 3 [Non-specified experiences]:Ciaron’s environmental awareness and
familiarity with urban environments appears to be supported gt iae terms a general
‘subconscious’ way of absorbing information and other expersemicat underpin his: (i)

personal values and priorities relating to the environmensaogial and cultural awareness; (iii)

his perceptions of environmental organisations such as Gaeap

CS3.4 General observations

Ciaron perceives the environment to be something physidakthffected by human activities.
He is aware that few environments remain untouched by ikinghand is able to link his first-
hand experiences of environments to his awareness and undieigtaincultural, political and
economic factors which underpin human interactions with enments. He understands that
environmental issues are complex and that people can peurbae development in different

ways, i.e., as something beneficial to humans, oomething damaging to the environment. He
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presents clear ideas on the aesthetic impacts, and commsficiences, of advertising and
refers to the McDonald’s ‘golden arches’ brand as being symbbllobalization.However,
his stereotyped perception of environmental awareness r@erigeace, hippie type stuff’
suggests he views environmentalism as something that is not uliyvevel received. It is
unclear however, whether this outlook mirrors his sharedlyavalues, his broader cultural

experiences, or whether this is simply Ciaron’s individualawiew.

Ciaron freely admits that environmental issues are nofogitgrinterest in his life. Yet, his
views on environments reflect his values in that he belipeeple should be observant of their
surroundings and sufficiently open-minded to develop what heistédcommon sense’
knowledge of the world. He is unsure of how people might agtaatjuire this and attributes
his own common sense to a ‘lucky’ upbringing. He believes tlsapdnients instilled in him a
set of values reflecting their own ideas on social respitibs and that this, plus his
experiences of travelling with them, has introduced hinplexes and situations that have
broadened his awareness of cultural differences and hoe #ifest lifestyle and values. He
appears to enjoy a close relationship with his family amdyarticular, seems to value the
opinions of his mother. He considers his parents to le-&ducated’ in a worldly, as opposed
to academic, sense. Ciaron’s experiences of living irJtBA mean that he is able to talk with

some authority on American cultural attitudes and behaviours.

CS3.5 Case study conclusion

There is little in this case study to suggest that Ciaron has drawnargoexperiences from his
compulsory science education in this informal context. There arelf@wus references to
content consistent with NC science. However, no claim is maatengeto the success science
education in fulfilling it role to support EE/ESD since this outconmdtgndicative of Ciaron’s
lack of understanding in science. This is an example of a case \Weediréction chosen for
the development of ideas precluded the need to draw upon scientific undiergtaAs such,
content drawn upon is essentially visual, social and cultural in nature bedhissés more
appropriate to achieving the desired outcome for the photography projectplariag the
theme of thémpact of Human Activities on the Environmef@liaron’s ideas have been largely
informed by: (i) first-hand experiences stemming from a distinatipkringing; (i) his

familiarity with USA and UK environments and cultures; and (iii) hisr@wess of social,

economic and cultural factors that shape and manipulate human attitudes and behaviours

towards environments.
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Ciaron’s written commentary for his photography project is detailed andudaite, as were his
contributions in the interview. Here is a high-achieving, well-tladestudent who presents
himself as being both observant and astute. His self-awarenessithaube not only identifies
his interests and strengths, but also recognises that limitations cemplosed by these factors.
Ciaron’s reliance on his interest and familiarity with particular emviments is certainly
evident in the progression of his ideas in the photography project. Hdetlgred a wish to try
something different from his usual exploration of urban subjectsalesaon looking for ways
to adapt his ideas on human impacts on environments that would allow him to tethis
comfort zone. Thus, it was only when he began documenting human-centred, swbarthat

he really started to connect with the project.

Ciaron is clearly interested in his surroundings and would like otherbecome similarly
visually aware. He is however, realistic in his recognition that rsthmight not be drawn
towards ‘analysing’ their environments in the same way. He talks abdstibeonscious’
absorption of information from media and image sources, and recognises thatluats are
all influenced in some way by what they see. From this, he obseat¢ke idea of ‘originality’
is problematic since ideas might stem from latent awareness gainegbfevious experiences.
He also makes a point of, ‘how know do you know what you know until somksiyea® This
suggests he believes that most of what is learned remains dormaiinuegpipropriate stimulus

comes along to facilitate recall.
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CS4: Michael

CS4.1 Photography project

Michael's photography project, entitldduman Imprint explores his perceptions of ways in

which humans interact with nature. He identifies threen interactions and characterises these

as: Capturing/preserving nature Competing with/dominating natureDestroying nature
Practical exploration comprises three photoshoots atistksling local woodland, the Humber

Bridge, and a drainage dike on the outskirts of his locahtdiichael selected one image from

each photoshoot to form the final piece for the projece only changes made to these images

are some minor technical adjustments to enhance compositiorpufpese of this piece is

recorded in Michael's ISP:

Image 1: Capturing/preserving natureshows how we preserve nature. The idea of
preserving wildlife for show, or for identification, byllkig it and mounting it in a glass

box seems to go against the idea of conserving speciesalitiey can breed.

Image 2: Competing with/dominating natushows how we work with nature. Altering a
landscape does not always mean we are destroying it, Smégs is intended to show the

beauty of man-made structures when set against natudatkges.

Image 3: Destroying natureshows how we destroy nature by dumping rubbish. The
shopping trolley has become an icon for the way people distepe environment.
Wherever you go there seems to be a shopping trolley dumpeditich, or in the woods,

or in the canal.

Michael says of the piece as a whole:
I think | was just trying to show the different ways thattwesat nature and that in some
ways it can be good, and in others it's bad at the sange-t so, there’s people that are
trying to do good for nature and trying to help it, and in the sanee there’s other sort of

people who are constantly destroying it.

Michael's reasons for responding to the MML brief werseaesially pragmatic and largely
driven by a lack of inspiration as he initially experntexl with other ideas. He had started to
respond to th&laturebrief and then realised that he had no real interesiciording portraits of

animals in the style of a nature photographer. Michael exptais in the interview:
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| think it was because | didn't plan to do anything like tafirst and | just went with
Nature | just carried on with the nature thing and worked on, ttiegin | realised my
ideas fitted with the MML brief and that just allowed tedo what | wanted to do.

Once he had made this decision, Michael worked single-mindedtpmplete the project on

time and, under the circumstances, he was reasonably gpledsethe final outcome. His

imaginative portrayal ofCapturing/preserving naturevas particularly well received by his
peers. Michael felt this was the most thought-provoking of ttiiee images owing to its

underlying message of ‘kill in order to preserve’. He alsig@d this image to be the most
important outcome of the project on the grounds that its‘éis& most questions’. However, he
indicates that the final piece as a whole was not intetal@onvey ‘any clear kind of moral’

and therefore, was not aimed at any particular audié¢tegays of this decision:

In the end, if they can look at the picture and think for thereseabout the same sort

of things that I've tried to make it look like I'm showinggen it's worked.

As Michael reflects on his experiences of exploring envimmal subject matter through
photography, he suggests thte practical act of taking photographs had enabled him to
‘actively compare different parts and different settiraggd the differences between them'. As
such, he felt this approach ‘definitely broadened how, and,whénought about it'. His
response when asked if this was a subject he might think adpniatsometime was:

Yeah . . . because if you've studied something actively amdyie see it, you notice it

more . . . | think I'd definitely notice more about wisagoing on around me nature-

wise from doing this.

CS4.2 Main subjects discussed in interview

CS4.2.1 Perceptions of humans and nature

Michael observes that humans can interact with natuseveral different ways within a single
locality. The examples he gives are: creating a natureveeditering and dumping waste; and
what he terms, ‘breaking it up’ in a way that does not degirayistreat nature. He qualifies
the latter by stating:
I'm not sure why, but | don't see road building as destroyingds they build the trees
up the banks and it's kind of working with it — trying to hide tbad in the nature instead

of . .. it’s not like dumping and destroying parts of it
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Michael freely uses the term ‘nature’ as he talks arcnaencouraged to define this term, he
suggests this is ‘actually quite difficult to pinpoint’.

| dunno, it covers a lot - so it's animals and areas dhet’'t touched, but also areas

that are looked after by councils and a@ fuote$ ‘natural areas’ even though they

might be man-made to look like that. So it's hard toraefi

As he continues, he observes that managed environmentppear aatural slip into what he
terms, ‘a grey area of transition’.
| just think it's kind of hard to define what nature iscdese . . . we've got so much
presence on the planet that it's hard to define. There'seha@rea if you know what |

mean?

As this line of thinking unfolds, Michael reasons that husnare animals — a scientific idea -
yet, he considers that human activities are ‘too diftéterbe regarded as natural.
Actually, | just thought about that now as | was talking rev@nimals as well, but . . .
| wouldn’'t consider . . . the differencege do as nature. Um . . . | don't see it because
we seem to be different. Where animals will make thein nest, they're still using the
same materials and . . . we seem to be making more twit around us and not
clearing up and everything. So | don't see us as part of natsee there’s quite a line

between humans and animals and wildlife.

As he continues to think aloud, Michael makes further relasiens relating to human behaviour
and attitudes:
I would think that the way we behave is more advancemydvrom the wildlife and it
makes a big difference how we . . . act and how theySaxt! think that's what the
difference is, because when they say wildlife, or natareanimals, you wouldn’t
immediately think of humans. | just think it's the big difface between us and what
we see as other animals. We think that we're the supext® and so we're better,

different, further away, from wildlife and other creature

However, when asked, Michael is unable pinpoint any spemficce(s) of this awareness.
I'm not sure . . . it's just what I've kind of picked up . L don’t think anyone’s said
that. Just thinking about it now - | think it's just how | ske tlifference between the

two.
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CS4.2.2 Human imprint

As he begins to explain his thoughtstldaman Imprint Michael establishes his definitions for
the terms ‘preserve’ and ‘conserve’.
Um . . . well, ‘conserve’ would be like keeping a pladeea like a nature reserve.

‘Preserve’ is like keeping something that has lived forousete . . . for our heritage.

Relating these definitions to his project, Michael explaéirad he wished to convey an idea of
how humans interact with wildlife. Therefore, he initjadixplored the idea of killing an animal
in order to preserve it. To represent this idea, he chgseeserved’, mounted barn owl as the
subject of his photoshoot f@apturing/preserving natureHowever, he chose not to carry out
any specific research on barn owl behaviour or habitieWasked if he knew anything about
barn owls, his response is indicative of superficisi@ness.

Um . . . only general stuff like they usually hunt at duslawn . . . um . . . and they're

called barn owls ‘cos they like, high up, safe nestingnd.that’s about all.

Michael has indicated in his work journal that he intentte@ut the owl ‘back in its natural
setting’. Yet, he photographed it in a local woodland environmergxplaining this decision,
Michael acknowledges that woodland is not typical barn owl &abit
Well it's not usually that usual — it's more like fieldsich edges of fields and
hedgerows, they . . . normally go around, ‘cos it can see amdf it's got . . . it follows
round the edge where the prey would be — round the edge of lthe fiebut, | don’t
think it would go into a woodland naturally, but | thought it would pbiypanake the
picture simpler to understand because if it was jushgitéit the edge of a field or

something it would be less of an impact.

Michael wanted the setting to be as important asrifie subject in the composition and felt it
would make a better visual statement if the owl waerifeside, a tree. His justification for this
was that ‘when you think of birds, normally you'd think of waoal’. This suggests that
Michael’s thinking is dominated by his visual awareness ahdtwe judges would make a
striking image, rather than his ecological awareness and mvight reflect reality. His final
comment adds further weight to this idea in that it reveal®rtirely pragmatic basis for
choosing a barn owl:

| picked it becausdgughg it was the only stuffed bird we had!

A similar pragmatic reliance upon the familiar and theilake is evident as Michael talks

about his other two ideas. He indicates that he choddttimber Bridge to represent his second
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idea of Competing with/dominating natuteecause of its unusual size and the way it spans a
natural river feature surrounded by other natural features susba@dland. He is familiar with
this location and he had also photographed the bridge before.

When we used to live there, | used to stand on the flatoyptie side of the fire escape

and get . . . great sunsets and I've got quite a lotatdines taken from here and from

the edge of the Humber down to the bridge, so it is sometHikg faking pictures of

‘cos | like the sunset.

Again, Michael chose not to support this idea with additioesearch on the grounds that he
considered himself sufficiently well-informed. By way @xample, he cites statistical
information on size of the Humber Bridge and indicatesith@o longer holds the world record
as the longest single-span suspension bridge. He is however, tmadéntify any specific
source(s) of this awareness and attributes it to, ‘Biesgicked up’. He then adds:

We've moved quite a bit and lived in the area at one timdike, when you hear about

it from people who helped build it and stuff like thiEtughg you seem to meet these

people with my parents running a pub!

Michael does not view the development of the Humber Bridgbearsy destructive to the
environment because he believes that it has improved trangpoftatthe local communities.
He does, however, feel the structure dominates the landscaphdo represent this idea, he
photographed the bridge at sunset with the river at low tide. \&@bleed if an image taken at
any other time of day might have conveyed the same idedskeves:
| don't think so . . . no. It's only when it's starting get dark that this area starts to look
nice enough to look like a natural setting. It's not very gaten you're showing a

structure against nature when the water’s brown!

This is an interesting observation in that Michael appé¢o suggest that a natural setting only
looks natural when it is aesthetically pleasing. Thicg@ation was perhaps influenced by the
context of photography and looking at images of picturesque aachatic landscapes.
However, it facilitated discussion of Michael's views on #esthetic qualities of landscapes
wherein he suggests: (i) people respond differently to @mvients based on appearance; and
(ii) that this behaviour is peculiar to humans. Hesoes that animals choose habitats that meet
their ecological needs whereas, humans choose appearanceaatieality. He then relates this
idea to managing environments for wildlife conservation:

You see, for nature reserves and that, it could look e, but it might not be the best

place for animals to live in. It's nice to us, and \kek it's pretty ‘cos it's got little
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bridges and things to look at . . . and like, leaving wilésiia a garden - it looks untidy,

but for animals there’s more variety and areas to Inde i

This observation says something about Michael's perceptibtise way aesthetic values are

influential even when humans aim to act in the intsrekother species.

Additional references to values become evident as Midttiselsses his third idea Biuman
Imprint. He suggests an image of a shopping trolley half submexrggith is a ‘very direct,
stereotypical way’ of conveying an idea Destroying natureHe then observes a general
human ‘disrespect’ for their environments:
It's like, if you think of animals, they generally look afterith@vn habitat and it's part of
their survival, but it's not in ours ‘cos some people dgsivbat's around them, even the
area they're living in, so it's something that’'s part ofagswell . . . that shows complete

disrespect for our things as well as for other areas.

CS4.2.3 Human interactions with environments

Michael reinforces his idea that there are both pesand negative impacts under the heading
of Human Imprint:
You see, where | live, there’s this one road and at one eraldlaetrain station that every
week gets the glass smashed out it, and the council keepsgcbagk and replacing it
with more and more of this expensive tinted glass. Atother end, you've got a nature
reserve and a marina and they’re constantly working . . mpmnoving it down there -

they’re just building a visitor's centre which is agai@n@r impact on the nature reserve.

During this discussion of localised patterns of behavidighael observes that, other than some
joy riding in the car park and dumping his brother’'s stolan, there is noticeably less
vandalism at the nature reserve ‘even though it's the sarhefspeople who will vandalise the
train station’. Michael is unable to pinpoint any speceason for this other than, ‘maybe they
prefer breaking things that break’.

As the exchange continues, he offers a further detailedmgeof local attitudes and behaviours
as he describes how the nature reserve was developed.eMagstribes how ‘toxic waste’

from a disused fertilizer factory was removed, and howcteéan-up operation had resulted in
conflict as some residents objected to the transportafitime waste past their homes. Michael

recognises competing priorities as he explains:
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Every route they chose to take these lorries, people caregldhat they didn’t want this
stuff transported past their house. So it took years ta getted where they could take
the lorries. So,l&ughg they had to do it in the middle of the night! But thadisother
thing, everyone wants this area to be clean and everythinghdéyution’t want to help in

their own way by letting these things come past their house.

Prior to this exchange, Michael had suggested that henbadcarried out any kind of
environmental project before. However, as he recounts timg, $te is suddenly reminded of a
Summer School experience at the nature reserve. Michael dogsynwho organised this, but
describes the experience as, ‘a slightly more advancedimatioln of biology and nature’. His
description of outdoor investigative activities which involved soeig and collecting data is
characteristic of biology fieldwork.

We did things with quadrats and pond dipping and all that ahdfwe got a visit down

to the old site. This was just after they’'d started clegitirup and they had all the

fences round. There were some parts that they'd alrdadped and we were looking

at what life there was — and there wasn'’t that mudietbonest, but it had improved.

CS4.2.4 Environmental awareness

Michael talks confidently about his photography project anduofidn interactions with their
environments. Yet, he expresses uncertainty regarding his envittairagareness.
It depends how you define environmentally aware. It depends hovsaypuhat, ‘cos
‘environmentally aware’ means that you're aware of like,damage it is possible for you
to do - which | can see what can be done, and it's beirgeathhat you’'re not doing it
yourself as well — not damaging the environment yourself. If lpespe it as really
important they would have already considered an answeit shows that it's not

something that is actively on my mind a lot of the time.

Michael believes that he has adopted what he desciseesw@ddle’ position in the way he acts
towards nature. This means that he is neither delibgrdesdtructive of environments, nor
particularly pro-active regarding conservation. He is avady and dislikes, vandalism, and even
offers an economic argument as to why this behaviour ddesadee sense. Yet, he indicates
that environmental issues are not one of his main interdstss unable to identify why he
thinks this way and explains:

I'm really not sure how that’'s been picked up . . . ‘cos | kittsnike influences you get

like friends, family, parents . . . | mean my paremesgetty much like | am really, they're

not really active about it but they wouldn’t mistreatritpurpose.
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CS4.2.5 Sources of environmental information

Michael identifies three sources of information that hghinpotentially access if he wished to
extend his environmental awareness. For global concerns,kseatadut Greenpeace on the
grounds that, ‘they’re major and concentrate on more mthjags’. For national and local
issues, he suggests local conservation groups in Britairoayanisations such as the National
Trust. Finally, he recommends Internet research accelesialgcouncil and other websites that
offer statistical and other information. However, in laaing the effectiveness of the Internet
as a source of environmental information, Michael indictias generic Internet searches are
too vague to be productive. As such, he suggests he would usumilge through books first to
identify specific factors to aid information retrievalvhen reflecting on the reliability of
Internet sources of information, Michael observes:

I'm not sure, ‘cos the writing is all different peodepinions so if you agree with it . . .

then . . . $hrugs shouldets

Michael's mention of Greenpeace led to him to recak@ent encounter with a Greenpeace
representative:
He wanted five pounds off me a month - something | caffdrd - and | was wondering

how much it had cost them to make that glossy booklet?

On encountering further representatives in the same ateaiof Michael eventually found this
aggressive promotion both distasteful and counter-productive.

They made me feel uncomfortable, so | don’t want to dieentmoney!

On being asked if he felt people needed to become membamgindnmental groups in order to
become environmentally aware, he replied:

Well no - it's more like everyone doing their own bit. If everyali@ their own bit then

it'd be fine. It's just that all the people that don’tane that other people have to do more

to try to counteract what's been done elsewhere.

CS4.2.6 Experiences of compulsory education

Although talking freely about his environmental awareness amdce® of environmental
information, Michael did not refer to any experiences flasncompulsory education. On being
asked if he felt his school science had prepared him tayengih environmental issues real

life, his response is unenthusiastic:
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I don't know . . . it teaches you to a degree, but | thinkniitse what you pick up yourself
in the real world that's more important, because yeah, ‘cos if you pick it up yourself
it's more like what you think. How you learn to treat natyoerself is better than what

you are taught.

As he continues, he compares his experiences of primarsegoddary education.

M: ‘Cos at primary school they teach you to look after maamyway, and they teach
you to make bird bells and thing like that to help natureemedything, but then in - |
dunno - in secondary school it's morulls face and laugfsmaybe | should stop
now?

I: (laughg Please feel free to be absolutely honest.

M: I think it . . . well, I dunno . . . | don't think theyally went for the environmental!
You see my primary school was Church of England so it wasmore educational
like to the environment and God's creatures kind of thing, babredary school
really wasn't like that and . . . 1 don't think . . . emrimentally . . . they didn't really
teach much to be honest. | don't really think they taughteally . . . that was never

an emphasis.

When asked if he felt anything from his science educatiarelavant to EE, he observes:
Perhaps . . . to a degree, but | just didn't like theolessl wasn'’t . . . | did well in biology,
but that was a bit easier, but chemistry and physics kindsbfwent pesture to show
content went straight over top of héadused to be quite good at maths and the academic
subjects like science, but somehow when | got to GCSEik€sny learning capability for
them kind of . . . stopped . . . and | couldn’t take aBl #xtra information on board. But

biology was a bit easier to understand.

When shown examples of NC science content Michael recogaisdd;ommented on, elements
of Life processes and living thingis doing so, he offers a wry observation that the twogthi

he could remember from five years of biology were photosyrgtesi osmosis. By way of
explanation, Michael suggests that there was ‘a lot neonphasis on processes than on
variation’. He links ‘variation’ to ‘asexual breeding’ amal,doing so, either demonstrates a lack
of understanding that asexual reproduction results in clomesis accurately recalling NC
content covered under the labeMariation. He then observes that the environmental causes of
variation were not covered as much. Yet, was able teaaething about how plants adapt to
the environment and can mutate in response to soil condifnkis point he mentions ‘GM

crops’ and implies that variation also applies to aféma
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Michael's example relating to food chains is abruptly ciethds he recognised the statement:
The impact of humans on the environment depends on social and economic Aactosspoint
he declares, ‘Hey - that's more geography!

I: Are you say you associate the impact of human activatreghe environment with

geography?

M: Yeah . .. and yeah, sustainable development, we're dlo&ighow in geography!

I: Are you talking about your AS level geography?

M: Yeah . .. and that’s definitely more . . . I'alysit's more geography related because

it's also human environment.

When asked if he had encountered SD at school, Miceplkts:
No. That's been heredference to collegeThe geography here, that's been...um. ..
settlements and developments and everything. It's only tlgcerihe last six months

that that’s been taught to us.

From Michael's description, it appears that he percebBsas a new and human-centred
concept that has emerged in response to ‘an industrial revolntitve sixties’. His comments
suggest that SD been taught in geography in terms of natiotd@rdocal authority initiatives
based on creating self-sufficient, sustainable local contresnHowever, he makes it clear that

this account constitutdss understanding of SD.

CS4.3 Case study findings

CS4.3.1 Experiences of compulsory science education

RQ1 Finding 1 [Experiences of science educationThere are no spontaneous references to

experiences of compulsory science education in this cade st

RQ1 Finding 2 [Perceptions of the relevance of sciena@xlucation to EE/ESD]: Michael
associates secondary science education with learning ‘pbocesses’, and believes that there
was less emphasis on content such as variation and tivétsidid not enjoy secondary school
science lessons and, with the exception of biology which heldfeasier to understand, Michael
found GCSE science difficult. Yet, in spite of his ai@nsto secondary school science, his
voluntary participation in a Summer School project at a loaalre reserve, adds weight to an
idea that it is not science educatiper sethat Michael feels unable to engage with, but that
there is some other factor relating specifically tdatsn or delivery in secondary school that he

found off-putting. Thus, his overall judgment is that secondahpol science is relevant to EE
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‘to a degree’, but that it is not as valuable and effegtivdeveloping environmental awareness

as real world, first-hand experience.

RQ1 Finding 3 [Tacit evidence of content consistent witNC science]:Although Michael
did not enjoy aspects of science education, he has dertedstihat he is able to draw upon his
understanding of science in context of discussing human intersatith their environments.
Subjects arising from his exploration of human interactieiis nature presented opportunities
to draw upon science content in the following contexts:

» (CS4.2.1 Perceptions of humans and nature

» CS4.2 2 Human Imprint

Tacit content drawn upon in these contexts is consistehtNC sciencel.ife processes and

living things Application of sciencandCommunication

CS4.3.2 Experiences other than compulsory science education

RQ2 Finding 1 [Formal education]:

Compulsory education: Michael identifies geography as the main NC subject assdcisith
EE. Yet, he does not associate any aspect of his compulgsogat®n with facilitating
awareness of SD. He is the only student in the sample mbianehis primary education in
relation to EE. In doing so, he links the development ofrem&ss of caring for environments to
his primary school’'s Church of England ethos and spiritualegatelating to human attitudes
towards other living things. His perceptions of compulsory afilic imply that primary
education facilitates awareness of caring for environmamtisother living things in ways that

secondary education does not.

Post-compulsory education: Michael links his familiarity with SD to his experiencet AS
level geography. There is also a tacit connection betweanddg awareness and his AS level

media studies course.

RQ2 Finding 2 [Other life experiences]:

Family and upbringing: Michael links his familiarity with local environments bis parents’
career choices, their values and attitudes, and higyféifastyle. He suggests that he ‘picks
things up’ through family relationships, and indicates thatvalues and ‘middle’ attitudes on
environmental issues reflect those of his parents. Michpal'snts are hotel managers and his

experiences of being brought up in ‘a pub’ are evident hislifaity with local environments.
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There are several examples of how Michael has drawn upsrfamiliarity to inform his
photography project:

i His experiences of relocation have facilitated awaremégifferent communities
and of the social, economic and environmental impacts ofo¢a) development
projects; and (b) localised patterns of environmentalidég and behaviours.

i Living in a service industry environment had brought him imtst-hand contact
with construction workers and local people who had talkembtaaspects of the
development of the Humber Bridge. He had also experienced woitymiife
before the Humber Bridge was opened. Therefore, he wakatawith the need to
board a ferry to cross the river, and of the issuesechlg this. As such, Michael is
able to talk knowledgeably about the benefits of the HumbelgBrin terms of
improved transportation.

i He was able to draw upon his first-hand visual awaremme&adw: (a) when the
Humber Bridge looks at its best; and (b) where there wetteylar examples of
environmental damage such as the abandoned shopping trolley dunapditch.

iv. The barn owl used to illustrate his ideas @apturing/preserving naturevas a

leftover from the interior furnishings of one particular esament.

Personal experiences: Michael believes that the best way to learn about envieaisnis
through first-hand experience. He also attributes the daeweot of environmental attitudes to
social interaction with friends. He is observant andcestlocal attitudes and behaviours in
relation to individual respect for environments and individuattiens to environmental issues.
This appears to underpin his awareness of conflicting and cimgp®torities in relation to
development projects. His participation in a Summer Schdlitgds an experience that has
developed his awareness of some of the issues involvedamnaa industrial land for wildlife
conservation. This practical activity presented opporesiifor engagement with an outdoor
environment in ways that forms links with compulsory sciesdecation - especially biology
[ecology; measuring; recording data]. This is learnmthroughthe environment. This is also

consistent with Michael's interest in geography

Institutional experiences: Michael is familiar with a range of sources of environmienta
information and advocates using electronic media with two posvi(i) a need to identify what
to search for; and (ii) awareness that Internet websformation reflects the opinions of the
authors. He views environmental organisations as poteatigibes of information on particular

environmental issues and recommends Greenpeace as a vatebahissuesHowever, his
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recent encounter with Greenpeace representatives halirteffeeling that this organisation

placed an unacceptable emphasis on recruiting new menabagsfer fundraising purposes.

RQ2 Finding 3 [Non-specified experiences]: Michael demonstrateareness of economic,
social, aesthetic, media and ecological factors that haable to attribute to any particular

experiences. The sources of this awareness are explaiteethénof something ‘picked up’.

CS4.4 General observations

Michael's choice of subject to explore through photograpbgted opportunities to draw upon
science in relation to main theme ldiman Imprintand discussion of his perceptions of the
human relationship with naturé&s Michael initially talks about his ideas for this projelce
demonstrates a sense of what he terms ‘good and bad’ environatéitudes and behaviours.
He supports these perceptions through ecological understandingcampares human needs
and behaviours with those of other animals. Michael whaeds that humans are animals - a
scientific idea - and yet, is aware that humankind is sometiéerent’ in both behaviour and
attitude from what he identifies as ‘nature’, ‘animalstiawildlife’. Scientific awareness drawn
upon to support this view relates to resource use and halititael reasons that animals use
available materials - implying that this is a simplkgtunal process that does not damage habitat.
In contrast, he believes that humans are more ‘addarcel have limited regard for the
consequences of their actiofte observes something innately destructive in human behaviour
that is not apparent in other animals. Thus, he suggestsatime human activities are harmful
to environments, and some actions are deliberately destructyadless of the subsequent

environmental, social and economic costs.

Michael's values are evident as he observes a humae sfnsuperiority’ that separates
humankind from all other living things. This perception redato cultural anthropocentrism.
Michael demonstrates awareness that it is difficuttefine the human relationship with nature
since there are many factors and values that influrecevay humans think about themselves.
Based on Michael's descriptions, humans appear to besa afiecontradictory attitudes and
behaviours. He recognises conflicting opinions caused by compgtiorities and observes
that, even within a single community, people can choosetk with, improve, or destroy their

surroundings.

Michael continues to draw upon his awareness of habndtsvadlife behaviour as he explores

his idea ofCapturing/preserving natureyet, this time his ecological understanding is offset by
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his visual awareness. Throughout the project, Michael explogtsawareness of cultural
stereotypes and assumptions (e.g., birds live in tregsrah environments are beautiful; green
spaces constitute nature) to manipulate the content of higesn As such, these images are
symbolic and designed to attract attention rather than beprggentational. A combining of
ecological and visual awareness is also evident as he disctisseaesthetic qualities of
landscapes. Once more, there is a tacit link to computsmence education as he draws upon
his awareness of habitats and links his understandingrmffhbehaviour to his observations on
human social and cultural behaviours. He suggests thatthéi) ‘pretty’ appearance of
environments is more of an issue for humans than otheraémiand (ii) these values not only
influence how humans adapt environments to suit humankind, sothmiw they manage
environments for wildlife. Michael gives an example of how madageironments — and even
nature reserves, are relatively tidy places. He obsehatsature reserves are often managed

aesthetically, and for the comfort of people, rathantim the interests of wildlife.

As he discusses the main themeHoiman Imprint Michael demonstrates the influence of the
context as he prioritises his visual awareness and aesthktes. For example, in CS4.2.2 he
demonstrates that he is sufficiently well-informed on bash behaviour and habitat to know
that barn owls are not woodland birds. However, he indicaittshe was not interested in
conveying any kind of ecological reality to the viewer and pealiously made it clear in
CS4.1.1that he had no wish to act in a documentary capacity aature photographer. His
intention was to create a thought-provoking image througldehiberate act of exploiting and
challenging the viewer’s assumptions about birds and humaavibehs towards wild animals.
Therefore, under these circumstances, his awarenessasfdaikcultural values and behaviours
towards wildlife, combined with his understanding of photogragity image-making, allowed

Michael to disregard his scientific understanding in €éavaf communicating his creative ideas.

CS4.5 Case study conclusion

Michael's responses in this case study suggest that his compulsemgeseiducation does not
feature highly amongst the experiences he associates with developing dneness,
understanding and respect for environments. He appears uninspired bypeisenges of
science education and believes that there was ‘never much emphasis’ on seEondary
education. Michael is clearly aware of subject demarcation in the wayhéhateparates the
content of NC science from content in geography. His actions suggest thddeblenot
recognise science education as being relevant to understanding human interadtiotiseir

environments since he clearly associates this content with geographin ¥gploring issues
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arising fromHuman Imprint Michael has drawn upon his awareness and understanding of: (i)
scientific, cultural, social, and economic factors relating to humanraot®ns with
environments and other living things; (ii) scientific understanding irejatio conservation; (iii)
aesthetic values relating to the impact of human activities on thebament; and (iv) cultural
values in relation to defining the human relationship with nature. ahguage and structure
through which he has communicated this, suggests tacit links to elesh@®s science. This
scientific content is interrelated with:

= other formal knowledge [literacy and ICT skills, geography, history];

= social, cultural, economic, and aesthetic awareness;

= personal, social and cultural values.

Michael’s supporting written commentary for his project is articulatel proved useful in
stimulating and supporting his contributions in the interview. He fretipi¢éurned to examples
in his work journal to illustrate points being made. Michael's resposaggest that he is able
to communicate his views on complex environmental issues in an inggresticulate and

confident manner. He freely admits that the environment is not onis ofidin interests or
priorities. Yet, his values favour respect for environmentsbélieves that individuals should
take responsibility for their own actions and that failure to do so ghesonus on others to

compensate for their disregard.

Michael presents himself as an observant young man who is interestéedl idlearly connects
with, his local environments. He conveys a keen sense of communitysandgether with his
ability to notice things about his surroundings, means that he is abldkt@dafidently and
knowledgeably about the places he has lived in and the attitudes and behavioersloérs of
these communities. The most overriding influence on the directioicloddlls project has been
his reliance on his familiarity with his local environments — somethenlinks to his family and
upbringing. His honesty about his approach to his project also provides some insighow

practical factors can influence decision-making and content. With a delagedasid an

imminent deadline, Michael needed to act quickly to identify ideas.efbiner he chose
environmental subjects that were familiar and available to him, as opposeavironmental

issues that would have required more detailed research.
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Chapter 5: Case study results and discussion

The purpose of this chapter is to draw together the findings from eachdumai case study
into a summary and discussion of outcomes across the sample. Tablexmisingrdata from
the individual case studies are presented in Appendix 3.5. These dathaane upon to
support the reporting of the case study outcomes. The findings for RQleasnted in 5.1.
The findings for RQ2 are presented in 5.2. This is followed in 5.3 byasdien of outcomes

in relation to ideas presented in previous chapters.

5.1 Experiences of compulsory science education (RQ1)

Data presented in Table 1 (Appendix 3.5) shows that therecaspontaneous references to
experiences of compulsory science education in any of tlidodl case studies. However,
tacit content drawn upon appears consistent witt8@2 Life processes and living thingsnd

(i) General requirements across the programme of sflidig is demonstrated as follows:

SC2 Life processes and living things (DfE 1996):

Content Tacit evidence in

3. Green plants as organisms
growth and nutrition
» plants need light and water to grow
= plant growth is affected by the availability of light CS1

reproduction
» plants produce seeds which, in turn, produce new plants

4. Variation, classification and inheritance
classification CS1; CS2; Cs4
» classifying living things into the major taxonomic groups

5. Living things in their environments
adaptation and competition

» different habitats support different plants and animals

= factors affecting the size of populations include piiedaind
competition for resources

= the impact of human activities on the environmentsleted to
population size, economics, industrial factors and leskels
consumption and waste

CS1; CS2; CS3; CS4

feeding relationships
= food chains
» how toxic materials build up in food chains
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General requirements across the programme of study (DfE 1996)

Requirement Tacit evidence in

2. Application of science
» evaluating the benefits and drawbacks of scientifit an

technological developments CS1; CS2; CS3; Cs4
= relating science to the care of living things and the
environment
4. Communication CS1: CS2: CS3: CS4

» using a range of scientific vocabulary

More specifically, this content relates to: green plamgsjation; habitat; adaptation; food
chains; accumulation of toxic materials in food chaipsedation and competition. This

overview of tacit content is now interpreted as follows:

It appears that all students have acquired some formal &dge/lconsistent with content in
NC science. This knowledge has been drawn upon spontaneousblation to other
awareness and understanding as students have described amnuedxibieir ideas on human
interactions with their environments and other living thingst, the amount of tacit content
draw upon varies across the sample. For instance, saentent most frequently drawn upon
relates to ecology. However, this is not demonstrated equalbll ithe case studies. For
example, references to ecology occur in the following caskes and contexts:
CS1 [James]:
= (CS1.2.2 Rubbish as an environmental issue
= (CS1.2.3 Landscapes
= (CS1.2.4 Human interrelationships with environments
= (CS1.2.6 Familiarity with SD
CS2 [Suzanne]:
= (CS2.2.3 Effects of woodland clearance
= (CS2.2.5 Sustainable development
CS4 [Michaell:
= (CS4.2.1 Perceptions of humans and nature
= CS4.2.2 Human Imprint

This suggests that: (i) individuals draw upon a relativelyrava content from a common
programme of study for science; and (ii) that sciermrdemt is drawn upon as-and-when it is

deemed relevant to informing aspects of subjects beingrexplin this particular instance,
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science content has been drawn upon to name, describe@attsstudent perspectives on
environments, and their individual perceptions of human ictierss with their environments
and other living things. This content been drawn upoelation to:

» values [social, cultural, family, personal, aesthetic];

= other factors [social, cultural, economic, political, bigt; aesthetic, spiritual];

= awareness of world events;

= media awareness.

However, tacit content drawn upon is not fully represergadf the NC science programme of
study.For examplestudents do not appear to have drawn upon much content consistent
SC3Materials and their propertieer SC4Physical processed here is some suggestion in
CS3.2.6 that Ciaron has recognised that energy resourcese@gdable energy might be
relevant to, yet not specifically indicative of, SD. Thexyalso a cost-benefit consideration in
CS1.2.2 whereby James touches on ideas relating to enecggtext of presenting his views
on recycling. However, aside from this, students only menpioysics and chemistry in

context of direct questioning on their experiences of sciengsagdn.

Student perceptions of their experiences of science edncatry from James’ reasonably
positive comments in CS1.2.7, to Suzanne’s open antipathessqat in CS2.2.6. Yet, no
student appears overly enthusiastic about their school experiandeshere is a general sense
that science education makes a fairly limited contributiondeveloping awareness and
understanding of environments when compared to: (i) other curricslubjects such as
geography; and (ii) other life experiences. Perceptiomnsdofidual science subjects varied. A
common perception across the sample is that biology is reéisae physics and chemistry.
Most students associated biology with EE and indicatedites had enjoyed and/or achieved
well in this subject. In contrast, where physics and cheynigere mentioned, perceptions
were more polarised and students stated that they itlaet @referred, or felt unable to
understand, these subjects — especially in key stage 4. Naopenk/ associated physics and

chemistry with supporting EE.

Compulsory science education is not an experience assbavdh facilitating familiarity with
SD. Ciaron suggests that he might have heard the term Siénce, in passing’. However,
no other student makes this connection and, with the exceptionnwsJahe level of
familiarity with SD across the sample is demonstrably p&or example, Suzanne had not
heard of the term, Ciaron was unsure of its meaning, anthadi had only recently

encountered learning relating to SD in his AS level geographyse. James expressed some
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sophisticated views on SD, and tacit content drawn up&@sih2.6 shows that his reasoning
was largely informed by his understanding of science. édew in response to direct

guestioning in CS1.2.7, he talks about his experiences ofamograther than science.

5.2 Experiences other than compulsory science educati@RQ?2)

5.2.1 Experiences of formal education

a) Compulsory education: There are few spontaneous references to compulsorytesuca
the case studies. Yet, data in Table 2 (Appendix 3.5) showirtiatidual reflections on
experiences of compulsory education include the followingrebtens:

= School is good and starts a learning process about things djat mot otherwise
be encountered. Yet, formal assessment disadvantageststuti® have difficulty
writing [CS1.2.7].

= School teaches things like ‘wildlife’ means animals [CS®.2S2.2.6].

» There is a certain pragmatism underpinning the choice of dtabje study at
GCSE, i.e., weighing aptitude and potential grade agamst interesting and/or
enjoyable the subject might be [CS3.2.6].

= Primary education facilitates a sense of care forethgronment and other living

things whereas, secondary education is not overly concertle@&®i[CS4.2.5].

In terms of espoused evidence, all students who had stG@&E geography in key stage 4
(n=3) spontaneously identified geography as the main schodliemxpe they associated with
EE. Two students made remarkably similar observations:

James: Well you were asking me about science, but | think it was gpbgrthat was

the main subject for teaching me something about the envirofj@teht2.7].

Ciaron: Um . . . we've been talking about science stuff, but whethink of

environmental stuff, | always think about the geography we d&B[2.6].

James, Ciaron and Michael all demonstrate awareness afubwm subject demarcation as
they describe similarities, differences and overlap irtesdrbetween geography and science.
James clearly recognises a link between the two subjedtyet describes them in terms of
distinct fields, i.e., science education teaches abtritpliocesses and living things, whilst
geography teaches about human impacts on environments and envirorisser@sl James
describes a linear curriculum relationship in support of EEreby the ‘technical’ content in
science education informs learning in geography which, in glows ways in which human

and environmental systems interact. In contrast, Ciappeaas much less clear about the
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curriculum relationship and observes a blurring of the dividimgslibetween the two subjects.
He characterises NC geography as, ‘Scieidbe environment’ and offers examples of how
some biological content in science education, correspondantb,overlaps with, human
content in geography. For example, factors affecting birthdmadh rates. He concludes that
factors affecting plants and animals are probably coverbilogy, whilst geography applies
the same types of determining factors to human populatibmsre is a strong suggestion
across all the comparisons that science education doesldiass learning related to human
interactions with environments. For example, Michaelrpssed to find that content relating
human impacts on environments to social and economic faet@ts in NC sciencélhis is

content that he recognises and classifies as geograply tlaén science.

In addition to espoused references to geography, therecérenthcations that students have
drawn upon other formal knowledge in this informal context.dxample, all have:

= communicated their ideas, observations and insightsiimgvfEnglish/literacy]

» drawn upon speaking and listening skills in discussion [Engtistaty];

= drawn upon information and communication technology [ICT] sldb they have

searched for, retrieved, evaluated and presented infiorma

There is also an individual link to content in NC higtdfor example, in CS1.2.6, James refers

to Roman technology as he talks about the impact of humianiiaston environments.

b) Post-compulsory education: Influences from AS level photography are evident in an
emphasis on visual awareness and the aesthetic qualiBesiinments. This factor, together
with reasons for exploring environmental subject matter, pnmueed each student's
individual interpretation of the MML brief. With the exceptiohJames, who only completed
one photoshoot, the content and quality of images recordedihéogeith first-hand
observations at the time, also had some bearing on ialeas forward from one photoshoot to
the next. This is especially evident in Ciaron’s case whas dissatisfaction with the
outcomes of his initial photoshoots led him to change thetaineof his project and revise his
intentions for his final piece. All students indicate ttiaty gained something positive from
their experiences of exploring environmental subject matteugffir photography. James
expressed the most enthusiasm and Suzanne had certainlyigpdreéoe opportunity to
express her feelings. However, she was unsure as to whethexxfierience had left her
feeling any more informed about human interrelationshipis @nvironments and other living
things. In contrast, Ciaron and Michael both indicated, although environmental issues are

not a main interest or priority in their lives, the photgahy project had presented them with
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an opportunity to think about, and express, their views onahumpacts on environments,

and to notice their surroundings in new and unexpected ways.

There are two espoused links to other aspects of pogtndsory education. In CS2.2.4,
Suzanne suggests that her General Studies course highligtied i®lating to the Kyoto
Protocol, and in CS4.2.6, Michael links his AS level gapby course with teaching about
SD. There are also some tacit links. For example, Jaamemeness and understanding of
groundwater resources and urban environments in CS1.2.4 isteonsigh content in AS/A
level geology, and Ciaron’s thinking on the visual impact ofgesain CS3.2.5 is consistent

with aspects of his AS/A level media studies course.

5.2.2 Family and upbringing

Experiences of family and upbringing featured strongly acrossaimple. Students mention a
range of factors relating to: (i) their parents’ expeeess; (ii) family relationships; (iii) shared
values and interests; and (iv) the role of upbringing in Idpirg respect for environments.
Students describe these experiences as being influenti@tious ways. For example:
= James links his preference for outdoor environments to his tpaieterests and
their general outdoor lifestyle [CS1.1].
» Suzanne links her interest in environmental issues to hentpafermerly active
membership of Greenpeace [CS2.2.2].
= Ciaron suggests that his grandfather’'s career involved Earopgravel that
facilitated his father’s ‘educated’ worldview whichy turn, has influenced the
development of Ciaron’s worldview [CS3.2.5].
» Ciaron and Michael both attribute their familiarity witifferent environments to

their first-hand experiences of family relocation [CSB,.2£S54.2.2].

There are also references to extended family. For gleardames links his awareness and
understanding of managed environments to the farming expertisis dfother-in-law, and
Suzanne links her awareness of woodland environments to ttientésd area, and interests, of

her aunt and uncle.

The development of respect for environments, i.e., envieoteh values, attitudes and
behaviours, was mostly linked to experiences referred ¢general terms as, ‘the way people
are brought up’. This notion is particularly apparent as stadalk about factors influencing

human ignorance, negative environmental attitudes, and destrumthaviours. These are

attitudes and actions assumed to stem from a failure efsatio encourage their children to be
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aware of their surroundings, to think about environmental issmelsto take responsibility for
their own actions. From students’ descriptions of parentatasts, values and attitudes, it
would appear that each student’s mindset on environmentakissiroadly in line with that

of their parents.

5.2.3 Personal experiences

A general perception across the sample is that the tmstaviearn about environments is
through first-hand experience. All students allude to argémaeraction with the world that
facilitates a subconscious absorption of knowledge from a yafiestources such as, everyday
encounters with people, places and media informationsuidbested that experiences gained
from living in particular places, travel, talking to peoad being somewhere and noticing
things, contribute to developing awareness of different surroundiamgl the associated
environmental issues. There are two examples in CS4 of how gaximity to local
development projects has facilitated Michael's awareaedsunderstanding of environmental
issues. He is able to give examples of how changes to &etscan improve the quality life
for local communities [CS4.2.2]. He is also able to dbscaind how conflict can arise within
communities when there are competing priorities and opiroonghat is desirable and how
this should be achieved [CS4.1.2.3]. These examples lend suppabittledyke’s (2004)
observation that discussion of a local bypass building scheadke itcreased pupils’

understanding of the key environmental issues.

There is some evidence that social interests have pkyete in facilitating awareness and
understanding of environments. For example:
= James links his understanding of environmental issues to his empyohe
discussion and debate on current affairs [CS1.2.2].
» Suzanne’s interest in music increased her awarenessuekisurrounding the Kyoto
Protocol [CS2.2.4].
= Ciaron’s ulterior motive for visiting local woodland wasctansider its potential as a
BMX cycle track [CS3.2.2].
» Michael's voluntarily participation in a Summer School abeal nature reserve

raised his awareness of the ecology of the site [CS4.2.3].

Finally, there is some individual evidence that personatioathips (i.e., close friendships)
influence the way students think about environments and resp@myironmental issues. For
example, Suzanne’s shared experiences at the country saagorted by her boyfriend’'s

anecdotal evidence, significantly influenced the conteheophotography project.
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5.2.4 Institutional experiences

James’ membership of the Scouting Association is detal€$1.1. Aside from this, there are
no references to institutional experiences bea-choicenature, as defined by Kola-Olusanya
(2005). However, all students made spontaneous reference top€see and suggested that
this, and similar organisations, serve as useful sourcemwfonmental information. The
influence of Suzanne’s parents, as one-time active menab&reenpeace, is detailed in CS2
and highlighted again in 5.2.2. A residual effect of thisusrice might be Suzanne’s belief
that environmentalists are equipped to offer specialistréise on environmental issues. Yet,
there is no evidence to suggest that Suzanne, or any atdenstn this sample is, or wishes
to become, a member of Greenpeace. Michael was irdgrtanimpressed by the
representatives who had attempted to recruit him, an@iCsastereotyping of environmental
awareness as ‘Greenpeace, hippie-type stuff’ says bmmetbout his perceptions of people
who join environmental organisations. James believes tganmations such as Greenpeace
have insufficient economic power to effect any significgli@nge to human interactions with
environments. In his view, ‘It all comes down to money in the el his notion that powerful
institutions choose to put profit before environmental concesass also noted in studies by
Hillcote et al (1995) and Conneét al (1999).

Other similarities with existing studies relate to mesiaarces of information. All students
indicated that educational and documentatgvision programmes and news broadcasts had
contributed to developing their environmental awareness. This ssfipalihgs in Palmer and
Suggate (1996); Hillcotet al (1995); Connelkt al (1999); Littledyke (2004). Most advised
caution with regard to the reliability of print and broadeasdia. Yet, James was the only one
to exhibit any deep mistrust of news reporting, expressivigva that all people should strive
to become media aware and question information presehllestudents indicated that they
routinely perform Internet searches when they need detagarbisular subjects. However, all
recognised its limitations, with some suggesting thatseissible to question the reliability of
information presented on websites since authors’ viewssabgective and the Internet is
largely unregulated. Thus, although there is a generaépion across the sample that books

are less convenient to use, they are judged to containdataided and reliable content.

5.2.5 Non-specified experiences

There are a number of unexplained influences within eask study. These non-specified
experiences relate to:

= personal values and priorities;
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= definitions applied to term used,
= awareness of social and cultural values, attitudes arad/ioeins;

= awareness that environmental matters involve a range of latedéactors.

There is some tacit evidence to suggest that these stuakeve drawn upon social, cultural,
economic and political awareness in ways that are appremiad make sense. However,
students found it difficult to pinpoint experiences tlatilitated this awareness, and so
resorted to using general expressions to describe this prdées example, ‘my general
interaction with the world' [CS1.2.3], and ‘it's just ahl’'ve kind of picked up’ [CS4.2.1].

Where attempts have been made to expand on this, experieacgaa described in broad
terms as being facilitated through, for example, medarces of information and people

encountered as part of their everyday lives.

5.3 Discussion

The case study findings show that this sample of studentdraas upon a broad range of
experiences in relation to their ideas on human interactigthstheir environments and other
living things. Yet, when examined in context of all experiendesitified across the sample,
compulsory education in general, and science educatiparticular, does not feature highly
amongst the experiences that @meognisedy these students as being relevant and influential
in developing their awareness, understanding and respeanfaronments. Instead, they
afford greater weight to their experiences of familyd ampbringing, and to personal
experiences gained through first-hand encounters withueinflal people, particular
environments, and information in the pubic domain stemming mdiaoly media sources.
Four main themes emerge from the case study findings areldhesiow characterised as: the
influence of the teacher; the gap between perception andnadhie influence of other
experiences; and science education and the student experidBEESD. These points will

now be addressed separately:

5.3.1 The influence of the teacher

Student perceptions of compulsory science education inorelat EE/ESD lend weight to the
idea of the teacher as a motivating/limiting factor inilfating EE (Kyburz-Graber 1998;
Littledyke 2004; Stevenson 2007a; 2007Im).CS1.2.7, James suggests that, amongst other
factors, success in science education depends on ttieeteddowever, although students
across the sample refer quite favourably to their expesgent biology, none mentions any

particular biology teacher as being influential in promoting. HE contrast, James
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spontaneously identifies his geography teacher as being &icsighiperson in raising his
awareness of environments and environmental issues, and Qiadids a history teacher with

introducing him to world, as opposed to American, Injsto

Littledyke (2004:229) observed a link between the environmental avgareherimary school
children and their teachers’ inclinations towards EE.dxample, some younger children had
demonstrated a better understanding of environmental issutsdsin class than some of the
older ones. Results also showed that teachers can inflabiideen’s environmental attitudes
through a combination of providing a good role model, initiatiag< discussions of current
media issue, and including planned environmental projedts (i230). Michael was the only
student in this sample to make any spontaneous referenbis texperiences of primary
education in relation to EE. In CS4.2.6, he indicates kie had experienced some practical
activities in primary school that were designed to facditedire and concern for nature (i.e.,
making bird bells), yet he did not mention any specific teadhstead, he suggests that this
interest in the environment was perhaps linked to a ‘Churémgland’ ethos that encouraged
care for what he terms, ‘God’s creatures’ — a tacit ioeatewardship related to spiritual

factors that is not present in any of the other casbes.

Individual responses suggest that, if students do not relatieetr science teachers and/or
cannot engage with the delivery of compulsory science educdtien their perceptions of
science education are dominated by their negative classegperiences, rather than their
positive achievements in GCSE science. However, there mggadditional factors at work
here. Firstly, this is a sample of photography students leive chosen not to pursue any
further formal study of science. This action suggests sheence education is not a main
interest, or a prerequisite to support a career pattorislly, when two students from a sample
of four voice issues with their experiences of secondargnee, it paints a picture of
compulsory science education that might not be representat responses from a larger
sample. It might also be significant, or merely coincidkerhat the two students who had least
enjoyed their experiences of science education had attendesamhe secondary school.
Further discussion of this factor in this thesis wouldspeculative. However, Michael's
comparison of his positive experiences of EE in primary dgucavith the lack of emphasis
on EE in his secondary education adds some weight to @&/{d993:99) suggestion that an
important contribution to EE ‘will come from the spiritchathos of the school, its pupils and
its staff. This indicates that there is some poterfoal further research to investigate the
relationship between the ethos of the school, science teaelitudes to EE/ESD, and the

student experience of compulsory science education inoreftiEE/ESD.
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5.3.2 The gap between perception and action

There is disparity between students’ perceptions of tkxpiereences of science education in
relation to EE/ESD and the amount of tacit science corgeittent in their discussion of
environmental subjects. Student actions suggest there is a detidedm what they think
about their experiences of compulsory science educationchwilargely ambivalent, and
what they do - which is to unconsciously draw upon sdiergtivareness and understanding in
relation to other factors as they talk. Studies high#idhh chapter 2 contain observations on
student’s perceptions of science education and their wideriempes of EE. For example,
Ekborg (2003:131) found that several students had understood tileryrém their science
lessons in school and had found science difficult and badrogiever, this finding represents
a comparison of student teachers’ experiences of compuls@nyce education with a new
experience of learning science in a problem-based learnidl) (EBontext. As such, these
comments relate to the development of conceptual understandsegence as opposed to the
ways in which experiences of compulsory science educatioa $izpported EE. In contrast,
Hillcote et al (1995:165) set student experiences of science education a/ithiger context of
school as a source of environmental information. These auitonsl that ‘school subjects
most frequently mentioned were geography and biology’ ndirfg that was supported and
extended in the follow up study, wherein:

‘School was identified as an important source of environmemf@imation. There was

general praise for subjects such as geography, science, thieanis biology. (Connell

et al1999:102)

However, they also found that many young people werealribicthe failure of their schools
to fulfil their potential in EE and that, whilst someidg¢nts suggested schools provided the
‘basics’ for EE which could be investigated further and@mpared with media information
and/or their own experiences, others were dissatisfidtdanack of EE in the curriculum and

were critical of a lack of up-to-date and relevantiinfation about the environment (ibid).

When compared to these previous studies, what emerges thesis is a broad representation
of what happens when a group of students explore range iobremental subjects, as opposed
to how students might draw upon experiences of science ealucatirelation to one
prescribed issue. Thus, although starting from the sameg lmach environmental theme
explored is different. There are however, some commomaliti@pproach. For example, all
students focused to a large extent on the negative outcdrhesnan interactions with their
environments. Two reasoned that portraying human interactithsenvironments from a

negative point of view was visually more exciting, and one geltsonally aggrieved by a
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particular issue and wanted to portray this developmehobtisdamaging and discriminatory.
Therefore, across the sample, human attitudes and ibetawere variously portrayed as
irresponsible, uncaring, and motivated by ignorance, greedpsatcs, politics, and a sense of
human superiority over other living things. There is alg@eral perception that, if everyone
took responsibility for their own actions and did their biings could be different. These
attitudes support Connelit al (1999) and strikingly similar views are expressed by young
people resident in the UK, USA, and Australia. The commarofaunderpinning this
similarity is probably the influence of a predominantly Véeststyle cultural perspective on

human interactions with environments.

Relatively little science was drawn upon as students atewbttheir photography projects.
Instead, they were able to communicate their ideas andsviewnuch greater depth when
presented with an opportunity to discuss their work. Thisted a much fuller representation
of their thinking. Espoused evidence suggests that students gencetve science education
as being particularly influential in developing their awareneasgerstanding and respect for
environments In contrast, tacit content drawn upon suggedtshiwa have clearly learned
some science and are able to apply this appropriately, aibeitively. Therefore, student
actions in this context suggest that formal scientific kedge is, to a greater or lesser extent,

embedded in their thinking on environments and environmentakissue

In one sense this outcome bodes well for science educ¥ggnthe fact that students did not
draw upon much content from physics and chemistry mighindeative of a lack of
awareness of its relevance to EE/ESD. Alternativitlg, way students chose to interpret the
MML brief might have restricted opportunities for individuads draw upon this content in
context of their work. For example, the photography brief plactacus on human interactions
with environments and other living things, and tacit scierwrgent drawn upon indicates that
students have largely equated this with ecology. Thoughnootrect, this view is limited in
that they do not recognise ways in which biological, chahémd physical processes are
interconnected and interdependent. For example, in CS1@mBes suggests that humans
‘invent’ chemicals to control other species and then tlatksvledgeably about the ecological
effects of DDT. However, in CS1.2.7, although he indictitas he had enjoyed chemistry at
school, he does not acknowledge the role of this subject in suppbigingqnderstanding of
how humans ‘invent’ chemicals such as DDT, and what adanchanges take place when
pesticides are used on other living things. This might beusecda) James learnt how toxic

materials build up in food chains in a biology lesson and ttlassifies this knowledge as
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biology; or (b) that his familiarity with issues surrounding the o§®DT is derived from

other experiences and therefore, his scientific knowledgmiextualised.

5.3.3 The influence of other experiences

A view examined in chapter 2 suggests that socio-sciensifices are complex and might
involve any permutation of interrelated scientific, shaialtural, economic, political, ethical,
spiritual and aesthetic factors and values. Thus, whdedrned in compulsory science
education might interact with, influence, or be influehds/, a range of other factors and
values stemming from an individual’s life experiences. Tibeee the fact that these students
drew upon scientific knowledge in this situated context is moprising given previous
findings (e.g., Ekborg 2003; Solomon 1992; Seely Breival 1989). However, of particular
interest, is the way that formal knowledge is embeddéddeimay students think and work. For
example, as shown in 5.2.1(a), students have intuitively rdtgyon their literacy and ICT
skills, yet have adapted their language and methods of comationi¢o suit the context. The
same might be said of they way students have drawn uporsdneaitific knowledge. This has
been drawn upon as-and-when required. For example, as shdah1(b), choices made to
support the practical development of ideas determined thetidiregnd content of each
project. As such, there is an observable relationship ketwee interpretation of the MML
brief and experiences drawn upon. James and Michael cheseed that offered several
potential links to science, whilst Ciaron and Suzanne explesegs which emphasised social
and cultural factors. Thus, these choices either prasemte limited, opportunities for
individuals to draw upon science in this context. There &s® examples of missed
opportunities, i.e., the subject matter offered potelitiss to science, but the student focused
on other factors instead. Whilst this might be symptomafica lack of conceptual
understanding relating to particular issues, it is morelik@lindicate that students prioritise
other relevant factors. This appears to be an unconscioggspralriven and refined by
interests, preferences and personal values. As suclm gulestioned about experiences that
have facilitated their environmental awareness, students haudy identified factors that
underpin and have shaped their interests, preferences aeg.véhe types and range of these
experiences lends further weight to Tanner’s (1998) notionhike tire observable patterns of
significant life experiences associated with developing enmental awareness and attitudes.
There are also similarities between the nature of expaes identified in this sample and those
detailed in section 2.3.1 (Palmer and Suggate 1996; Hilktoté 1995; Connelket al 1999).
This is especially so with regard to the influenEéamily, people, media, travel and personal

experiences.
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5.3.4 Science education and the student experience of EED

Science understanding underpins environmental understanding dyk#le1996, 2008; Orr
1992, 1994; Capra 2002). Yet, Littledyke (2004:230) found that few pris@rool children
held ‘a perspective of science as an important infleeimc society and as a factor in
environmental issues; either as a contributing element tgtblelems or as part of the
solution’. There is little espoused evidence in this case studyggest that older students have
acted much differently in this respect. Yet, perhapdesits’ understanding of environmental
issues, and of the science relating to these issuesmy indicative of their youth and
inexperience. Alternatively, perhaps they were not askedighe kinds of questions in the
interview. However, in effect, scientific understandingamstimes drawn upon skilfully and
sometimes naively in its application to support particular viempoAs such, the way students
have drawn upon scientific knowledge in relation to particidaues might be variously
construed as demonstrating:

= animmature understanding of science;

= afailure to recognise that science underpins environmental tenkirs;

= discernment as to when and how science is relevant withéntigular context.

There is also limited recognition that decision-making onrenmental issues is ultimately
subject to prioritisation based on values rather thamteal rationalism. This lends support to
Grace and Ratcliffe (2002) and ways in which values infleehe way science is drawn upon
in relation to conservations issues. For example, in CSARchael's comments demonstrate
his awareness that some decisions on conservation are Ugasedaesthetic values. Thus,
nature reserves are managed to appear attractive to siuamropposed to being entirely
ecologically suited to wildlife. Grace and Ratcliffed(2:1166) also note that all but two of
their groups of students (n=24) discussed economic arguma&wsnire is needed to conserve
environments, and a nature reserve is more likely succeeédsifseen to benefit the local
community (Kwong 1997). Therefore, it pays to make the resersthaieally pleasing in
order to attract visitors to the site - even if thisiamf management is not entirely beneficial to
wildlife. Yet, Michael does not make this connection betwessthaetic and economic values in
CS4.2.2. He does, however, recognise the role of economics iextaftdiscussing other
issues. This again suggests that knowledge drawn uporordiped and context-dependent.
However, although all students at some point referred ¥ wawhich economic values affect
human interactions with environments, none recognised thatcdment is present in the

science curriculum.
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Would a better understanding of science have changed any studpptbach to this project
and thus, increased the potential to have drawn uponcscia this context? This of course
depends on what ‘a better understanding’ of science mesatige &nswer to call for more NC
science content? No. This would not be a sensible soldfloe science curriculum is already
content-heavy and this factor, in itself, creates probldor science teachers charged with
meeting national targets for attainment. Also, findingsxisting research suggest that students
develop individualistic frameworks for explaining environmensaues (Connekt al 1999)
and that they tend to express rigid viewpoints when disogisssues of conservation (Grace
and Ratcliffe 2002). However, whilst Grace and Ratclif@02) found that exposure to, and
consideration of, the views of others through peer-grouqusigson was beneficial in shaking
rigid views, Ekborg (2003) observed that, where decisionsuaderpinned by emotion, it
unlikely that a better understanding of science would makeddference. There is some
support for Ekborg’s view in CS1 and CS2. For examples itdoubtful whether a better
understanding of science would encourage James to takeramif@sition on SD. Firstly, he
draws upon science to support his existing position agabsarl secondly, his enjoyment
social discussion is supported by self-directed readingal8mugh his views on SD might be

rigid, James is well placed to argue and defend his ctacelately.

There is only so much that compulsory education can achldwere is also evidence in this
sample to suggest that students view their everyday life iexgges as more effective in
facilitating environmental awareness than the school curricufet young people need some
form of experience that allows them to understand thamnamkind is inextricably
(scientifically and socially) linked to the environmental systems of this plaAat.obvious
contender for this role is science education. However régaires some changes to the way
science is taught. So, is there anything in this stualyrtiight add to the debate on this matter?
Reflecting on the actions of these students, there is smgadtituitive about the way they
have transferred aspects of formal knowledge into theirydagrthinking. For example, they
have drawn upon their awareness of science to describexptain ideas, and to justify their
attitudes and values. However, their actions in this gbstegggest that they are not sure:

i how science education supports EE/ESD (i.e., what contenslalfs are relevant

and useful in different contexts);
i how formal knowledge from science education forms links watimél knowledge

from other curriculum subjects within interdisciplinary l@ag.

This outcome adds further weight to arguments in theatitee on scientific literacy that call

for formal education to do more to enable young peopngage with socio-scientific issues
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in real world contexts. One solution might be to call &omMNational Curriculum remit to
facilitating scientific literacy in order to supportvonmental literacy. Perhaps using the
termsscientific literacyand environmental literacyas goals of compulsory education might
have some positive influence on the outcomes of EE. Yeg ihdittle point in introducing
new terms without presenting a clear strategy for learihig. problem has been identified in
relation to the lack of progress in implementing ESD ahmosls (House of Commons

Environmental Audit Committee 2005).

There is consensus in the literature on EE/ESD that tlyenay to make EE more effective in
schools is to afford it higher curriculum status. Howeuserd is a risk that EE just becomes
another discrete NC subject driven by performance tasgetsOfsted monitoring (House of
Commons Environmental Audit Committee 2005). Although this wraikk the profile of EE
in schools, it is still not a solution guaranteed tadlitate environmental literacy. For instance,
what would the programme of study look like? How shoulceitblivered and by whom? The
point is that students still need to be taught how to join upeabfrom different sources to
enable understanding of issues that are complex and vaheckifT lies a problem — how do
students learn to make these linkages? In this case studg, students actually began to make
connections between content in science and geography as thepetkesioeir experiences of
compulsory education in relation to EE/ESD. Therefore, caefarward might be to consider
the student’s voice on what they find useful. For examplaro8 makes the following
observation in CS3.2.4:

I think a lot of my knowledge, | already have. Whether | knowveha already is

different! Maybe this just drew out of me a need to us@ad say something about it. [].

If anyone asks, you might be able to tell them but, if you've negen asked, how do

you know if you know it?

This statement from Ciaron encapsulates the problerhelbK, children receive eleven years
of compulsory education and, whilst frequent testing ind&cavhat pupils know in single
subjects, it does not significantly address what they uradetsn relation to real life issues
explored in real world contexts. Ciaron’s astute obsemamplies that the opportunity to
explore his knowledge (formally acquired and gained from akperiences) in this informal
context presented him with a forum in which he could resegrand engage with, what he

knows and understands in relation to environmental matters.
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Chapter 6 Conclusion

This thesis has investigated experiences drawn upon by students aoqpsiisory education
as they have explored environmental subject matter through photography. Thishéipter
links the case study outcomes to the research problem identifiedtionsé.1 and considers
the implications of these for NC science where there is an erspthadtE and ESD. It is
important to be clear about what claims can be made from this case Jtudythesis is
intended to contribute to the literature on the student experiencEg afhere there is an
emphasis on compulsory science education. Therefore, its valuen libe idescription of
interactions between experiences of NC science and students’ déhexperiences in this
particular context. The research problem, previously identified on paggsposed three
questions which now serve as the guiding framework for considering theatiapis of the
case study in section 6.1:

6.1.1: Have young people in post-compulsory education knowingly, or otherwise,
drawn upon any experiences from their compulsory science education when
exploring environmental subject matter in informal contexts?

6.1.2: What are these students’ perceptions of their experience€ afcience in
relation to EE and ESD; and what, if anything, might their responses say about
the contributions of compulsory science education to achieving the NGaims
EE/ESD?

6.1.3: What can be said about the contributions of compulsory science eduoation t
facilitating understanding that enables informed engagement with

environmental issues and facilitates environmental literacy?

Section 6.2 presents an evaluation of the strengths and weakness of tsidpskesign. The
thesis concludes in section 6.3 by considering the outcomes of disyinn terms of

highlighting areas for further research.

6.1 Implications of the case study outcomes

6.1.1 Have young people in post-compulsory education knowingly, or otherwise, drawn
upon any experiences from their compulsory science education when expluirogental

subject matter in informal contexts?

The simple answer to this question is yes. Howewdrilst it might be suggested that

compulsory science education has played some role in develdpiowledge and
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understanding of life processes and living things, i.e., filuits NC remit to support
educationabout the environment, there is little espoused evidence thatngtutielieve this
experience taught them how to engage with environmental isbaésfacus on human
interactions with their environments — and especially ¢b vagard to SD. A more positive
outcome for science education is that students havewelyidrawn upon their understanding
of science in relation to other experiences and facerthey have explored and discussed
environmental subjects. Therefore, although students do not talit #i®r experiences of
compulsory science education in terms of teaching themtbhosngage with environmental
issues, they have to a greater or lesser extent, demiosappropriate use of formal scientific

knowledge within this particular informal context.

6.1.2What are these students’ perceptions of their experiences ofi&l€ean relation to EE
and ESD; and what, if anything, might their responses say about the bcoioinis of

compulsory science education to achieving the NC aims for EE/ESD?

At face value, there is little espoused evidence in #se study to suggest that the experience
of eleven years of compulsory science education has besmagavith much enthusiasm by
these students. There is support for Ekborg (2003) in thsat shadents said they found some
aspects of their science education difficult. Howevemdisated 5.3.1 and 5.3.2, this might be
a factor related to using a sample of non-scientistasgimptomatic of this particular small
sample. Yet, unlike Ekborg’s findings, no student suggestedtience education was boring.
Students’ overriding perception of science education inioaeldo EE was that, whilst science
education has been positive and influential in developirgological understanding of life
processes and living things, other curriculum subjects (edlyegeography) and general life
experiences are more influential in developing awarenasderstanding and respect for
environments. They particularly felt that science educatiaa not concerned with teaching

about human interactions with environments.

In line with Connellet al (1999), some students felt there was a general lack ofiatt¢o EE
in secondary education. However, this was an observatiedaatcompulsory education as a

whole rather than being specific to science education.

So, is there any evidence to suggest that compulsory s@€encation does what it claims to
do in relation to EE/ESD and in preparing young peopkntgage with socio-scientific issues
in real world contexts? Whilst this case study ceryammesents a lukewarm student response

to the experience of an NC core subject, could it ydad claimed that compulsory science
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education fails to fulfil its NC remit to support EE aB8D? The findings are not conclusive
in this respect. Students’ espoused perceptions of thieincgc education are not entirely
reflected in the tacit science content drawn upon. Fronfatmeer, it appears that that NC
science supports EE in a limited way, but does not support E®D the latter, it appears that
science education has prepared these students to draw upamtestanding of science in
an informal context. In addition to this, students’ viesvstheir experiences of compulsory
science education were examined in response to a naocws Dn their perceptions of its
relevance to one particular theme and context. As such rigsgionses are not necessarily
indicative of their experiences of science educatioa aole, or of their perceptions of its
relevance to other environmental issues relating to,lefth or energy. However, overall, it
can be concluded that science education has: (a) to sdam#, dulfilled its remit to support
EE, but not ESD; and (b) that students’ perceptions afefleeance of science education to EE
might be improved if they are enabled to recognise the wadent relating tépplication of

scienceandCommunicatiorthat they have intuitively drawn upon in this context.

In spite of NC guidelines stating overall aims for environtaklearning, EE and ESD are not
curriculum priorities. As shown in 2.1, NC science did notycarstatutory remit for SD prior
to 2000 - and even then the required content was minimalefbney it is hardly surprising
that these students did not associate their experiencesiesfce education with ESD. This
outcome was anticipated in light of the timing of thisearch. Therefore, at this time,
students’ failure to link their experiences of science dihrcavith ESD can be explained as a
policy issue rather than any particular deficiency in #ching and learning in science.
However, whilst this might justify student responses on EiSdoes not explain why they
expressed only a limited recognition of science education’samtevto EE. This outcome is
symptomatic of wider issues in compulsory education thatapsrishould be of concern to
science education. The statutory remit for NC sciemom f1990-1999 was substantial and
made explicit in curriculum guidance for EE published byNI@C (1990) and SCAA/QCA
(1996). So, why does this appear to have slipped the notice efshetents? This refocuses
the argument on the curriculum status of EE and issuesnapeting priorities for what should
be taught, how and why. Curriculum guidance on EE only readlgegmts the possibilities for
environmental learning by highlighting the elements of statutoryrpnages of study relevant
to informing EE. However, the delivery of this contentliscretionary for schools. Therefore,
the same statutory content can be taught with, or withefgrence to learning across the
curriculum. In other words, there is no fixed requirenfentscience teachers to teach science
content in an interdisciplinary, EE context. Furthermdhere is the question of science

teachers’ knowledge, expertise and attitudes as highlightedBih Kyburz-Graber 1998).
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This is consistent with ideas on the tensions betweendghge of formal education and the
nature of EE presented in 2.2. If there is no incentives¢hools and, by association, science
education, to address learning across the curriculum thénamwovercrowded curriculum and
pressures on teachers to prioritise learning that is megh&yr national testing, it is unlikely
that students will: (a) recognise EE and afford it statitisin the things they learn at school;
and (b) recognise how subject content and skills from theirriexpes of science education

relate to EE within interdisciplinary and real worlohtexts.

6.1.3What can be said about the contributions of compulsory science educationitatiagil
understanding that enables informed engagement with environmental issues atatefcil

environmental literacy?

It has been shown that compulsory science education déesliEE of a certain kind. In terms
of the contribution of NC science to the three linked comporenEE, most of what these
students have expressed, and drawn upon, suggests that treviereogs of compulsory
science education have equipped them with formal knowledgstemnt with educatioabout
the environment. There were no spontaneous referenceemeedieldwork, or to the use of
secondary sources of environmental information in scidesgons. As such, there is no
demonstrable student awareness of the contribution of NC sdiereducatiom/throughthe
environment. There is also little evidence to suggest thak teegdents believe science
education supports the development of respect for environmemgaraof educatiofor the

environment. This is particularly apparent with regard tBES

The National Curriculum and much of the literature revibe this thesis states that young
people require knowledge and understanding of science in oradmmtprehend the natural
world and engage with issues involving science in realdaawntexts. Yet, how much of this
taught content is actually useful on an everyday basis? Fsdirthis case study, suggest that
relatively little, and very specific, content is drawn mpdhis is not because science is
irrelevant (although in some cases it is). Rathels fiecause its relevance to environmental
issues is, as Grace and Ratcliffe (2002) observed, contegtrdent and subject to values and
emotion. The individual case studies show that different feattfluence ways in which
individuals respond to issues relating to human intemastith their environments. High on
the list are personal values and cultural influencesrérbre, based on this sample, an
individual's environmental literacy comprises:

= formal knowledg®f geography, science, English, ICT, and history;
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» values and cultural awarenessemming from family and upbringing, personal
experiences, social interaction with others, and meélizences;
= other awarenesgelating to interests, preferences, first-hand iuctesas with

environments, and self-directed study.

According to these students, school is not as influential developing awareness,
understanding and respect for environments as other liferierpes. Whilst this outcome
might not be a desirable reflection on the efficacy ofiE Eompulsory science education, it is
realistic given the low curriculum profile of EE. Anothecfor relates to the complex nature of
environmental issues (Palmer 1998). Whilst the shape of dicidmtowledge drawn upon in
this case study is dominated by biological content, tremvidence to suggest that content
drawn upon has been influenced by the focus of the MML brief, @n human interactions
with environments and other living things) and the students’pretation of this brief (i.e.,
their chosen theme and practical approach to the projectiorBaat work in this process are

now identified asnterpretationandopportunity

Interpretation: These case studies show that environmental exploratidmecan
= motivated by pragmatic and emotional reasons;
= underpinned by an interest in particular environments or issues;

= driven by progress towards a predetermined or desired outcome

Thus, as shown in sections 5.2.1(b) and 5.3.3, although the Midi_offered all students the
same starting point their for their photography project, tlag wach individual chose to
interpret this brief and develop their ideas served to eifinesent, or limit, potential

opportunities to draw upon science in this context.

Opportunity: The idea of opportunity reflects the types of things tiegpen in real life

situations where factors other than scientific understantiight be more appropriate to
supporting ideas within the particular context of a situatian. é&xample one might have
expected Ciaron, as the highest achieving student in GG8Ececto be ideally placed to
draw upon his formal knowledge in his project. Yet, of all thse studies, his contains the
least science. Why? Because, having moved away fromta eéxploration of what he terms

‘nature stuff’, there was no need for him to draw uporshbisntific understanding to develop
ideas relating to the visual impact of advertising. This fdughlighted aesthetic, social and
cultural issues and so, Ciaron prioritised knowledge releeasuipporting these issues. In this

way, Ciaron’s interpretation of the brief had served totlitme opportunities for him to draw
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upon science in this particular context. In contrast, thgsvila which James, Suzanne and
Michael chose to interpret the MML brief presented thath wmore potential opportunities to
draw upon science because of the nature of the subject egitered. For example, they all

touched on ideas relating to ecology.

If, as Roth (1992) suggests, environmental literacy includes Hilegyato understand
interactions between human social systems and naysgdms, then these students have all
demonstrated that they are somewhere along a sliding seededs achieving a level of
functional environmental literacy. However, there is acsaible variation in the level of
confidence with which students discuss environmental subjebis.Might be indicative of
gaps in their formal knowledge, or of other factors at wiwk,instance, the influence of the
context of AS photography and/or social factors on studamts'pretation of the brief. The
influence of interpretation and opportunity, as observethéncase studies, is likely to be
unpredictable in that it is context-dependent. Yet, this shoatdiree NC science from its
remit to facilitate scientific awareness and understandiag ¢énables informed engagement
with environmental issues. Instead, it points towards & beeinderstand more about how
students draw upon experiences of compulsory education imafaontexts; and especially
if and how factors such asterpretation and opportunity are influential in this process.
However, before considering ways in which further researigit inform this, it is useful to

consider what things have changed since the photography gogkgilace:

Changes to EE/ESD since 2000The findings of this case study are based on student
experiences of compulsory education between the years 1990-200€ 1186 time there have
been further revisions to the NC that have affected bodmseieducation and EE. By 2002,
the seven key concepts of ESD had replaced the previoes-cbmponent form of EE.
However, the remit for science education to support ES®relatively limited and uncertain
in comparison to its previous remit to support EE, i.eretlvas only one strand of the science
programme of study forming a statutory link to SD. NC gimgsl on ESD published online
during the period 2002-2008 indicated that pupils should be taught:

» to relate life processes to animals and plants fourtthénenvironments in which

they are found,
= about ways in which living things and the environment need piabect
= variation and inheritance;

» adaptation and competition.
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Yet, this is a narrow interpretation of how science atlon might contribute to the
development of awareness and understanding relevant to SDcdrtiisbution is entirely

supported by content in SQ@2fe Process and Living thingsithout any reference to relevant
knowledge and skills from the other science disciplines. For gbeaitihere is no reference to

the need to understand the Earth’s cycles and contemhgeiatenergy.

According to Reid (2002:76), ESD ‘is neither fixed, isolategure, nor can we arrive at or
present and incontestable, ‘correct’ version of it fortisdes and places.” This is certainly
manifest in the NC response to SD. Introduced in 1995, tketdin and frameworks for SD
in compulsory education are still being revised and ret@geand, from September 2008, will
undergo yet another NC transformation to assume a positidinvthe Cross-curriculum
dimensionunder a new designation Gfobal dimension and sustainable developmé#fet,
after all this time is ESD in schools really effectii@@ubts are being raised about this. For
example, a review of progress on ESD by the House of ComiBomsonmental Audit
Committee (2005:5) raised concerns over the lack of basic camentito the principle of SD
from those charged with promoting and educating about it. cDhemittee observed some
reluctance on the part of DfES to engage with the impeetafi ESD. They also found that
teachers did not have the time to access, read and atgmironic guidelines on ESD. These
factors, combined with the low curriculum profile of ESyé created a situation where ‘in
many schools, ESD is either not known about or is judged &lde priority’. Yet ESD, and
now theGlobal dimension and sustainable developméats displaced EE within learning
across the curriculum. Therefore, of wider concern,hatveffect the introduction of ESD has

had on pupil learning in EE since 2000, and what steps mighkbg to evaluate this?

Changes to science education that relate to EE/ESINC science has once again been
revised in key stages 3 and 4 and the new programme of studyewiitroduced in schools
from September 2008. This programme of study ‘should provide oppatufor pupils to
recognise the importance of sustainability in scienéiid technological developments’ (QCA
2007:212). This is accompanied by an explanatory note:
“Sustainability: This relates to the continuity of economic, social andrenmental
aspects of human society, as well as the non-human enviranitnelso incorporates
sustainable development: meeting the needs of the presentatganewithout
compromising the ability of future generations to meet their siekdcould include
examining issues surrounding the availability of finite veses, waste reduction and
recycling, energy conservation and renewable energy respundsenvironmental

pollution.”
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Based on this statement, the shape of science edudaiomight facilitate learning relating to
sustainability would require the acquisition of knowledge antiss&cross all three science
disciplines. This presents an opportunity for science édisc@o consider how they might
address teaching and learning that relates to sustaipaslivell as SD. Therefore, they might
consider ways of teaching about human interactions wiih éim@ironments and other living
things that facilitates awareness of both intra- swer-disciplinary perspectives on science

and environmental issues.

6.2 Methodological issues

The use of an AS level photography project as an informatiegt in which to examine the
outcomes of science education demonstrates originaliiyeimesearch design. The outcomes
of the case study have demonstrated that opportunitiesato wjpon experiences of science
education can be provided through an informal context irs@abarts subject. The research
elicited data that has allowed comment on if and how stsderpost-compulsory education
have drawn upon their compulsory science education in aylarticontext whilst thinking
about human interactions with their environments. In thisesethe case study design has
fulfilled the purpose of the thesis. Would this research produnédar results under similar
conditions? This would be interesting to test. A fadtmt cannot be overlooked in this
research is that this is not a sample of science did&hese photography students all
achieved within the A*-C standards of attainment at GC&¥, perhaps they are simply not
predisposed to an interest in science. Thereforepitldvcertainly be useful to repeat this
research with science students to compare the outconmsd \&tience specialists draw upon
experiences of compulsory science education any differémity non-scientists given the
same photography brief? Would their perceptions of theapt®y of NC science to EE and

ESD be any more favourable?

Students carry out the practical aspects of an AS lelvelography project within a fairly
formalised structure in order to meet the assessmejectides. However, the content
presented in a work journal is always unpredictable stheeis mainly reflects: (i) the
student’s independent research and development of the subjémtedx(ii) their interest in,
and aptitude for, photography; and (iii) their commitmenthi project. Therefore, the case
study design involved offsetting risk against potential gaiet, the MML brief, with its
flexibility for students to diversify within the parametesf the theme, was a calculated risk
that proved successful in facilitating observations irgdatb the influence ahterpretationand

opportunityon the way students draw upon scientific knowledge in annrabcontext. This
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diversity is more in keeping with how someone might engage evittronmental issues in
everyday contexts. In other words, student actions in tnsegt have been subject to their

interests, preferences, emotions and values.

The sample provided four different contexts in which to ingas#i experiences and content
drawn upon. However, analysing each situation was compléxainit involved a process of
identifying individual experiences and content drawn upon, tteserving how these factors
interacted in each case, before finally drawing thdifigs together into a coherent reporting of
actions across the sample. There is also more thantomyetisat might emerge from these
narratives. For example, in this instance, the narstase interpreted by a photography
teacher with an interest in the outcomes of the experiehcempulsory science education.
However, these narratives might equally be studied by a sciedecator with a view to
informing professional practice by examining the conceptualrstateling of students as they
discuss complex environmental issues in an informal coniéws. is more in keeping with
Ekborg’s (2003) approach. The key point being made heratisthhotography project of this
nature provides an informal context which might potentialylitate a range of insight into

the outcomes of compulsory science education.

A key factor in facilitating triangulation has been thkeraf practitioner. The things students
said about their actions in the photography project were ngtvenifiable through evidence in
the ISP and work journal, but | had also been presdhiegwojects had progressddhe things
students said about human interactions with environments treeir experiences of science
education, are more difficult to verify since thesethmestudents’ subjective accounts of their
actions. However, the fact that some responses echo thoteer studies suggests there might
be some common pattern in the student voice on their expesieh&k. This adds weight to

the reliability of the outcomes.

The collection of data from multiple sources has beenalrtwinforming the findings. Being
able to cross-reference and verify details and omissiome rfta a more reliable and valid
account of what happened. Analysis of the work jourrai@hmould have provided a limited
story, and so would an interview without the stimulusl@fils contained in the work journal
and ISP. For example, evidence in James’ work journalldveuggest that he has little in-
depth understanding of environmental subjects. In contrasttbiview revealed an entirely
different story. Presented with an opportunity to tedither than write, James demonstrated an

unexpected depth of understanding and passion for environments. i3$us provides a key
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point for my own professional development in that future planairdyclassroom practice will

include an opportunity to engage students in post-projezistison of their completed work.

The sample selection carried some risk in that thteraiidentified Ciaron. The decision to
include a student in the case study who had not experieeeen years of UK compulsory
education was based on three factors: the quality ¢ihgrin his work journal; the richness of
data collected through his interview; and his achieveéime@CSE science. A* achievement in
science implies that Ciaron knows everything, and maybe exage, than the NC requires for
pupils aged 16. Whilst on the one hand, it could be arguedtthats not NC science that
facilitated his level of achievement measured through Uthdéb assessment. On the other,
perhaps his NC education in key stage 4 was of such quadityttenabled him to fulfil his
potential. This argument cannot be settled here. Torere€iaron’s inclusion in the case study
is now justified on two counts:
i His actions in this context provide useful insight into homifa experiences and
upbringing interact with and affect experiences of compulstgnse education.
i Evidence that an A* science student rarely drew upon ¢hms&l knowledge in this
particular context is not indicative of a lack of sciagatiinderstanding, but rather
that other factors and priorities influence if and hamesce is drawn upon in

informal contexts.

Areas for refinement of the design relate to the intervétfucture and questioning. The
interview structure was a little too flexible. Therefoatthough it elicited useful spontaneous
responses such as Michael's account of competing prioiitidocal communities, it also

elicited much interesting, yet irrelevant, data. Tigisulted in an overly long process of data
reduction in order to find the most appropriate story fergurpose of this thesis. Something
to build into a future interview framework would be qumss that elicit a more detailed

account of students’ perceptions of how science contkmvarg to EE/ESD relates to content

in other subjects.

6.3 Further research

Section 2.3 pursued Orr’s (1994) observation that it ismwe education that is required — it
is education of the right kind. So, what is the right kin@dadication? This thesis cannot claim
to have answered this question. What it has done howeverpisvide some basis for further
research into National Curriculum development that migherefore, it is argued here that it

is notmore science content that is needed, it is: (i) an impraedculum status for EE; and
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(i) the development of initial teacher training and camtig professional development to
facilitate the knowledge and skills that will enable teaghereducate students to recognise
that the natural and social worlds are both interedl@and interdependent. An NC assumption
in relation to EE/ESD is that students are somehow instéhgtable to join up content from
separate curriculum subjects in a way that enables thamake sense of their environments
and environmental issues. Barriers to this have been previmgsitified as: (i) discipline-
based, fragmented and decontextualised learning (Stevenson 200890 Littledyke 2008);
and (ii) teaching that does not treat the linkages betwaentific and non-scientific content
(Ekborg 2003). This case study has shown that students ame @iveubject demarcation, and
that most do not recognise linkages between environmental tamtecience and geography
until presented with an opportunity to explore their undexding of these connections. This
highlights an area for further research within compulsoncation in order to inform practice
on how students join up content from individual subjects into iaterdisciplinary

understanding of human interactions with their environmeardther living things.

Conspicuous by its absence in this case study is studemgnigon of the relevance of physics
and chemistry to understanding environmental issues. Tids Eome support to Orr’s (1994)
view that specialised and decontextualised learning in dbreducation unconsciously
generates messages that some things are not relevanphnacted to, understanding human
interactions with environments. When matched against hisfbilag ‘all education is
environmental education’ (ibid. p.12), the experience of compussneyce education appears
to have taught these students that knowledge and understanglihgsafs and chemistry are
not relevant to EE. Whilst this is perhaps an unsafggment given the size of the sample, the
real point being made is one in support of Ekborg’'s (2003) obganvdit, to allow students
to learn science well enough to use scientific knowledgenwdiscussing a complex issue, the
teaching must treat the linkages. As a core curriculubjest NC science holds a unique
position to take a lead on EE and sustainability. It ligh-profile curriculum status and
carries content vital to understanding natural systenasdt has the potential to do more to
enable understanding of the interrelatedness of natural andnhslystems through its three-
discipline format. Thus, science education is unique ipatential to treat subject linkages
between independent disciplines within its own programme of stéidiherefore, science
educators could work towards initiating research tormfereative ways of teaching the
linkages between: (a) biology, physics and chemistry; and (htsic and non-scientific
content in complex environmental issues; then this mightaperlgo some way towards
facilitating transferrable knowledge and skills to enablerdisciplinary understanding and

thus, progress towards a goal of environmental literacy.
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Photography brief

AS photography coursework Unit 2b

Man-made landscapes

Explore your views on human changes to landscapes and/or human interactions with
environments. Take photographs of Man-made landscapes and produce images that
record and communicate your observations and views about the relationships between
humans and other living thingsin these places.

Man-made landscapes might include:

Agricultural / industrial / urban landscapes
Parks / gardens

Nature reserves / wildlife conservation areas
Hedgerows / woodlands

Transport corridors

You might consider as part of your development of ideas:

» the reasons why humans adapt and develop landscapes tiffeeent needs;

» what happens to wildlife when landscapes change;

= ways in which humans and other living things co-exist @mupete for space
and resources;

» issues relating to sustainable development, biodiversitg@amskervation.

Research / work of others

What motivates landscape, environmental and wildlife artists/photographers? What
do they choose to record, how do they do this, and what do they seek to convey to the
viewer through their images?

Suggested artists:
= Ansel Adams

= Heather Angel

= Jim Brandenburg
= Fay Godwin

Andy Goldsworthy
David T. Hanson
Richard Misrach
Frans Lanting

Processes and techniques

Film: 35mm black and white / colour photography

Digital capture and manipulation

Photomontage /collage / images and text / multiple images
Experimental techniques /animation / video installatio’DD
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2.1

Interview agenda

How do students in pos-compulsory education draw upon their experiences ¢
compulsory science education as they explore environm@l subject matter

through photography?
-

-

-

Probing subject matter explored: ]

Reasons for choosing the MML br \
Choice of subject matter and reasons for this.
Definitions of terms used.

Initial thinking relating to subjects explored.
Development of ideas as project progressed.
Purpose of final piece and message conveyed.
Wider thinking in relation to subjects explored.

4[

relation subjects explored

Probing experiences drawn upn in }

e

-

Experiences mentioned in relation \
= awareness, understanding and respect for
environments;
= familiarity with SD.
Experiences of EE and ESD in compulsory science
education.
Reflecting on the experience of exploring

environmental subject matter through photograw

4[

relation to subject matter explored

Probing content drawn upon in 1

g

Student amiliarity with NC science conte. \
Perceived relevance of experiences of NC science
facilitating:

= awareness, understanding and respect for
environments;
= familiarity with SD.

Other content perceived as being relevant to EE and

ESD.

/
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2.2 Interview framework with examples of questions

Reasons for choosing to respond to the MML brief:

Could we begin by exploring your reasons for choosing to respond to the MML brief?

= Have you explored environmental themes before?

= Did the introductory presentation for the brief influeyoe in any way?

= Did you know anything about this issue before starting warkaur project?
= Was there anything you felt you needed to know before stdhningroject?

Practical exploration of chosen theme [stimulus: ‘ideasgge’ work journal]:
Starting with your initial ideas can you talk me through your photography project?
= How did you support the development of your ideas?

= What is the purpose of your final piece?
= Were you intending to convey any specific statement twidveer?

Wider thinking on human interactions with environments:
Do the ideas expressed in your photography project reflect your wider thinking on

human interactions with environments and other living things?

Experiences of compulsory science education

Can you describe your experiences of science education at school?
= Do you think your science education has contributed to your aesseand
understanding of environments?
= Are you familiar with the term ‘sustainable development'?

Reflections on the photography project
Were you pleased with the outcomes of your photography project?

= How do you feel about this method of exploring environments?
= Has this caused you think any differently about the things yoe &splored?

Generic questions used to probe and clarify student esoning:

» Could you expand on this/give examples?

=  What are your reasons for this?

= How do you think you have come to know this?

» Has anything in particular influenced the way you think abus®
=  What you mean when you say ....?

= Have | understood correctly what you are saying?
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3.1 Tables summarising data for CS1: James

CS1 Table 1: Experiences ofompulsory science education [RQ1]

Spontaneous references to science education:
= none

Responses to direct questioning:
= science education is perceived as being not particukeldyant to EE

» science education is not associated with developingemesas of SD

» science education is associated with a ‘technical’ emess of life processes and
living things

» success in science education is judged to be dependent ugeadher and the
interest of the student

» some aspects of science education are better than etgermessing about with
chemicals is better than written science projects

»= science education forms some links with content in gggty

Tacit links to compulsory science education:

SC2: Life processes and living things:
3. Green plants:

= nutrition and growthplants produce seeds which, in turn, produce
new plants; plants need light and water to grow; plant drdsv
affected by the availability of light]

4. Variation:

= Classification[classifying living things into the major taxonomic
groups]

5. Living things in their environments:

= adaptation and competitiofdifferent habitats support different
plants and animals; factors affecting the size of pojuatinclude
predation and competition for resources; the impact of huma
activities on the environments is related to population size,
economics and levels of consumption and waste]

= feeding relationshipffood chains; toxic materials build up in food
chains; factors affecting the size of populations inclpdEdation
and competition for resources]

2. Application of science:
= relating science to the care of living things and the enmient

= evaluating the benefits and drawbacks of scientific and
technological developments

4. Communication
= use of scientific vocabulary
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CS1 Table 2: Experiences other than compulsory science education [RQ2]

Spontaneous references to compulsory education:
= none
Responses to direct questioning:

= school is good and starts a learning process about thingsigtdtnot otherwise
be encountered

= geography is the main subject associated with EE aedtstively associated
with developing awareness of SD

= geography facilitates a broader understanding of environmedts a
environmental issues than science education.

= geography teacher influential in facilitating awarenessneironmental issues
= assessment in compulsory education favours those whorgan w
Tacit links to compulsory education:
= English [literacy and communication skills]
= geography [environmental change; population];
= history [Roman Britain];
= |ICT [computer skKills; sharing views and experiences of ICT]

Other life experiences:

Family:
= relationships with immediate family [mother, fathestei]
= extended family [brother-in-law]
= parents’ career/employment [farmer; joiner]
» shared interests and values
= preference for outdoor lifestyle
= sense of individual responsibility

Personal experiences:
= personal and aesthetic values
= self-directed reading linked to media awareness and persspalnsibility
= first-hand interaction with environments
= social interaction with others

Institutional experiences:
» post-compulsory education in a post-16 setting [AS level phapbyi
= membership of a youth organisation [Scouting Association]

Non-specified experiences:
Relate to:
= personal values
= cultural, economic, social, political, media and ecologiaeldrs
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3.2 Tables summarising data for CS2: Suzanne

CS2 Table 1: Experiences ofompulsory science education [RQ1]

Spontaneous references to science education:
= none

Responses to direct questioning:
= science education is not associated with EE
= science education is not associated with developingemesas of SD
= science education is perceived as being something diffscen science
= science rather than science education is relevegit to
= science education was not a good experience
= science teachers are critical rather than encouragisiydent efforts

Tacit links to compulsory science education:

» Life processes and living things:
= Variation:
= classification[classifying living things into the major taxonomic
groups]
= Living things in their environments:

= adaptation [different habitats support different plants and
animals; the impact of human activities on the environments i
related to economics]

= feeding relationship$factors affecting the size of populations
include predation and competition for resources]

= Application of science:
= relating science to the care of living things and the enmient

= Communication
= use of scientific vocabulary
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CS2 Table 2: Experiences other than compulsory science education [RQ2]

Spontaneous references to compulsory educatio@ne [school]
Responses to direct questioning:
= school linked to understanding of term ‘wildlife’

Tacit links to compulsory education:
= English [literacy and communication skills]
= ICT [computer skKills; sharing views and experiences of ICT]

Other life experiences:

Family:
= relationship with parents
= extended family [aunt and uncle]
= parents’ interests [environmental campaigning]
= shared values relating to conservation

Personal experiences:
= first-hand interaction and familiarity with environments
= personal values
= self-directed research
= media [broadcast and print media; nature programmes]
= personal interests [music; computer games]
= aesthetic values
* boyfriend

Institutional experiences:
» post-compulsory education in a post-16 setting [AS level phapbyi
» post-compulsory education in a post-16 setting [General sjudie
= parents’ membership of Greenpeace [Greenpeace]

Non-specified experiences:
Relate to:
= personal values
= aesthetic, cultural, economic, social, political, mediaeouogical factors
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3.3 Tables summarising data for CS3: Ciaron

CS3 Table 1: Experiences ofompulsory science education [RQ1]

Spontaneous references to science education:
= none

Responses to direct questioning:
= science education is perceived as being not particukeldyant to EE

= science education is tentatively associated with deusd familiarity with
content that might relate to SD

= some aspects of science education are better than:others

= preferred physics and chemistry owing to aptitude to ‘fdicistes
and numbers’

= found biology easier than physics and chemistry

= science education forms some links with content in gg@iy in topics such as
population

Tacit links to compulsory science education:
» Life processes and living things:
= Living things in their environments:

= adaptationthe impact of human activities on the environments
is related to economics]

= Communication
= use of scientific vocabulary
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CS3 Table 2: Experiences other than compulsory science education [RQ2]

Spontaneous references to compulsory education:
= geography

Responses to direct questioning:
US Education: Parents’ perception that American schools are ‘bad’
= elementary school [only preparation for the next stage of &data
= private educatiorfHistory teacher introduced aspects of world history]

= home schoolingrelaxed way of learning; preparation for change from US to
English curriculum]

English NC: Many similarities between the US and English curriculum
= geography is perceived to be the main subject associatted &i

= NC geography different from US geography in its EE content

= geography is viewed as the ‘science of the environment’

Tacit links to compulsory education:
= geography [people and places; settlement]
= English [literacy and communication skills]
= |ICT [computer skills; sharing views and experiences of ICT]

Other life experiences:
Family:
= relationships with immediate family [mother; father; thier]
= parents of US and British nationality
» values and sense of responsibility [parents’ knowledgddwew and values]
= parents’ career/employment [relocation owing to father'sjotither a teacher]
Personal experiences:
= preference for urban, especially city, environments
= general ‘subconscious’ way of absorbing information
= general knowledge amgkrsonal values
= discussion of ideas [with mother; with photography teachers]
= first-hand observation arekperiences gained from living in different places
Institutional experiences:
» media awareness [general media coverage of environmental subjects
» AS/A level media studies [tacit]

Non-specified experiences:
Relate to:
= personal values and priorities relating to the environment
= social and cultural awareness
= awareness of environmental organisations such as Greenpeace
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3.4 Tables summarising data for CS4: Michael

CS4 Table 1: Experiences ofompulsory science education [RQ1]

Spontaneous references to science education:
= none

Responses to direct questioning:
» science education is perceived as being not particukeldyant to EE
» science education is not associated with developingesmas of SD
» science education is concerned with learning about ‘psesés
= secondary school science is difficult and not enjoyable
» found biology easier than physics and chemistry

Tacit links to compulsory science education:

» Life processes and living things:
= Variation:
= classification[classifying living things]
= Living things in their environments:

= adaptation and competitidualifferent habitats support different
plants and animals; the impact of human activities on the
environments is related to economic and industrial factors]

= Application of science:
= relating science to the care of living things and the enmient

» Communication
= use of scientific vocabulary
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CS4 Table 2: Experiences other than compulsory science education [RQ2]

Spontaneous references to compulsory education:
= none

Responses to direct questioning:
= geography is perceived to be the main subject associatted &i

= geography is considered to have facilitated a broader uaddnsg of
environments and environmental issues than science education

= primary school more relevant to facilitating care fog environment and other
living things whereas secondary education is not overly conceritied E

Tacit links to compulsory education:
= English [literacy and communication skills]
= geography [settlement; environmental change]
= ICT [computer skKills; sharing views and experiences of ICT]

Other life experiences:

Family:
= relationships with immediate family [parents]
= parents’ career/employment [hotel managers]
= relocation
= shared interests, values and attitudes
= sense of responsibility

Personal experiences:
» first-hand interaction with environments
» social interaction with others
» media awareness
» values [personal; aesthetic]

Institutional experiences:
» post-compulsory education in a post-16 setting [AS level phapbyi
= environmental organisations [Greenpeace; National Trust]

Non-specified experiences:
Relate to:
= values [human; environmental; cultural]
= economic, social, aesthetic, media and ecological factors
= cultural awareness
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3.5 Tables summarising data across the sample

Table 1: Experiences ofompulsory science education [RQ1]

Spontaneous references to science education:
= None [CS1; CS2; CS3; CS4]

Perceptions of science education’s relevance to EEESD:
= Science education is not particularly relevant to EELJGSS3; CS4]
= Science education does not develop familiarity with SD [CH2; CS4]
= Science education might contain some content releve8D{{CS3]
= Science rather than science education is relevarf {CE52]

Attitudes to science education:
= Science education is not a good experience [CS2; CS4]
= science teachers are critical rather than encour§@iag]
= secondary school science is difficult and not enjoyable [CS4]
= Biology is easier than physics and chemistry [CS3; CS4]
= Science education is a good experience [CS1]

»= Success in science education is dependent on the teaehetgtiest of the
student; the ability of the student to learn [CS1]

» Some aspects of science education are preferred to others:
= practical work preferred to written projects [CS1]
= physics and chemistry are preferred to biology [CS3]

= biology is preferred to physics and chemistry [CS4]

Perceptions of science content relevant to EE and ESD
» Science education’s contribution to EE is teaching about awtsnimals
[CS1; CS2; CS3; CS4]
» Science education is associated with a ‘technicalremess of life processes
and living things [CS1]
= Science education is concerned with learning about ‘proed€384|
= Energy resources and renewable energy might be relevabt [([0S3]

= Science education content forms some links with environmeomdent in
geography [CS1;CS3]

Tacit links to compulsory science education:
» Life processes and living things [CS1; CS2; CS3; CS4]
= Communication [CS1; CS2; CS3; CS4]
= Application of science [CS1; CS2; CS3]
= Variation [CS1; CS2; CS3]
= Green plants [CS1]
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Table 2: Institutional experiences [RQ2]

Post-compulsory education in a post-16 setting:

espoused experiences:
= AS photography [CS1; CS2; CS3; CS4]
» General studies [CS2]
= AS geography [CS3]
tacit experiences:
» AS/A geology [CS1]
» AS/A media studies [CS3]

Compulsory education:

espoused experiences:
» School [CS2]
» Geography [CS3]
perceptions of compulsory education:
= School is good; formal assessment favours students whartarjfCS1]
= School teaches about wildlife [CS2]
= Primary education is more concerned with facilitatiage for environments
rather than secondary education [CS3]

tacit experiences:

= English:
= literacy and communication skills [CS1; CS2; CS3; CS4]
» |CT:

= computer skills; sharing views/experiences of ICT [CS12;,CS53; CS4]
= Geography:

= environmental change [CS1; CS4]

= settlement [CS3; CS4]

= population [CS1]

= people and places [CS3]
= History:

= Roman Britain [CS1]

Other institutional experiences:
Membership of youth organisations:
= Scouts [CS1]
References to environmental organisations:
» Greenpeace [CS1; CS2; CS3; CS4]
= National Trust [CS3]
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Table 3: Other life experiences [RQZ2]

Espoused experiences:
Family and upbringing:
= relationships with immediate family; shared valuesJCSS2; CS3; CS4]
= parents’ career/employment; sense of responsibility [CSB; CS4]
= extended family [CS1; CS2; CS3]
= parents’ interests [CS1; CS2]
= preference for particular environments; shared interest$ifastyle [CS1; CS3]
= parents of different nationality; parents’ upbringing [CS3]

Personal experiences:

= personal values; first-hand interaction with environmdatsjliarity with
particular environments [CS1; CS2; CS3; CS4]

social interaction and discussion with others; media awss[CS1; CS3; CS4]
aesthetic values [CS1; CS2]
self-directed study; shared information [CS1]

boyfriend; music; computer games [CS2]

Sources of environmental information:
= people [CS1; CS2; CS3; CS4]
= broadcast media; internet; books [CS1; CS2; CS3; CS4]
= environmental organisations [CS1; CS2; CS3; CS4]

Non-specified experiences related to:
= values and priorities [CS1; CS2; CS3; CS4]
= social, cultural, economic, political, aesthetic awarefeS4; CS2; CS3; CS4]
= ecological awareness [CS1; CS3; CS4]




