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Abstract

This study investigatkthe experience of school science and its relationship to4gie
of science amongst po4t6 students in England. The empirical warksbased ora
two-phased mixed methods approachhe first phase consisted survey
questionnairesnvolvingthe Btorylinemethod in which students Year 12 (ages 16
17)indicated the high and low points dfheir experienceof school science covering
Yeas6 - 11. Theywere alsoasked tocompletesurveyitems toexplainthe factorsthat
influenced their decisions to take science or post-16. The second phase consisted
of interviews of a sample ofisveyed studentsn which theydetailed aspectsof their

sdhool scienceexperiences and decisions to take science or not after GCSE.

The results showed thahe averagegpattern of graph trajectorypecame increasngly
positivefor scientists while thgpattern for nonscientists remaiad the same aslightly
positive throughout their years in secondary schoStudents in thistudytendedto
make their science choices laterYiear 11 Three main factors interest inschool
science auccess in scienandthe utility value of sciencémainly for careersinediate
anetwork of influences that includeexperience of school scieneadthesedrivethe

decision to take up science or not

The main conclusion is that school experience of science does play a pok-it6
science takeup. Sience choice is based on dioaal model of decision making in
which interest, success and value of science are the key factors determining the
outcome This has implications for practiseggesting that uptake of sciencan be

increased bymproving the quality oftudentschool experience afchoolscience
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Chapter 1 Introduction

Science is not for nxe

Louisa ien extremelyifted student who excelledh all her subjects and gained 11 A*
gradesin her General Certificate of Secondary EducatiGiC SFexaminatiors. As her
science teacher, | was surprised when she chose not to take science any agthies
had appeared interested and engaged inAthen asked abouter decisionLouisa
gave the response abovkater, when embarking on théhD this incidentwas
recalledwhen readingresearch abouthe reasonswhy students choose certain
subjectsand career pathsThe aim of this thesis is to explore how school experience

might contribute to this very personal judgement.

A number of researchers have taken differgetrspectives to explain how students
track along different subject and career paths. Some research concentrates on
organisational structurée.g., Smyth and Hannan 20G@6)d on the characteristics of
the individual(e.g., Kroger 2007 50me studies focusiasciene outside of school (e.g.
Haste2004) as a reason for the decreasing interest in aspects of schootescien
Others (e.g. Osborne, Simon and Coll83) focus on student experience of the
science curriculum and how it is taught as a reason feralek of interest in science.
Still others (Schreiner andé®gerg 2007) focus on identity construction as the key
factorto being a scientist or notHowever, éw studies havattempted to take
account of the broad variety of ways, formal and informalyhich schools can
constrain or facilitate particular subject choigearticularly in the English context
Thisgapin knowledgeded to themain focus of the studto look at school experiences
It was decided tdocus attentionon school influencefrom the student perspective
rather than approachhe studyby looking atschool policiegnd practicesusinga top-
down methodology Sincethe study involed the student experiences, it wassential

to have students describe their experiences of school seien their own voice.

'Smythand Hariny Q& o6HnncO aiGdzRé sl & OFNNASR 2dzi Ay b2NI
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sciencen the Englistschool system influenaeir decisions to take science or ndt
is acknowledged thahis is not a straightforward taskh&re are a number abther
influencesthat may affect decisions to take science and ttiegre will be a variety of
ways that students choose to take sciermrenot because of theénteraction of all or
some of these influenceépart from thesanfluencesthe individual and social
characteristics of the student contribute the complexnetwork of relationships
between school experience of science and the decision to take sci€hsstudy
concentrates on a small aspect of a broader ismoeit is hoped thathe new

knowledgefrom this studywill enrich understanding of the other perspectives

1.1 Rationale
In recent years, there l&been an increasing interest in the reasons that students

choose to take scienc@&hisintereststems froma concern over declining participation
rates of students in the sciensabjects, particularly physide.g.Gill and Bell 2011
The phenomenonof low participationis not just limited to the UK bualso found irthe
USA €.9.US Department of Educatid@®06), Australiallyons and Quinn 20)(hdia
(Garg and Gupt2003 and even Japar©gawa and Shimode 2004Howevermore
recent studesnotingthe shifting patterns of Aevel entries in science subjecttate
that it is morean irregular plateaiDonndly and Ryder 2Q1l) or a stagnation rdter
than adecline(Smith 2010)Thefigure below indicates the current situation as a small
increase in numbers of students taking science subjectslavéi(see Appendix N)
The rationale underlying this studiherefore, is not that there is a shortage of
scientists but that in relation to growing numbers of students completing théavals
year upon year, the relative numbers of students completidgwls in science

subjects has not increased in proportion.
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TKSNE KIFad 0SSy Iy AYONBIFaSR AyiSNBald Ay
choice to study science or not (e.g., Lindahl 2007); perhaps as a retaction

perceived decline in numbers of students taking sciefite. initiatives and policies

aimed to increase or widen participation in science in response to the earlier findings
of declining participation in science appear to have limited impact (S20i1®) on
enrolment numberdVhen comparingheserecentfindings onattitudes to science

with thosefrom a century agod.g.Lewis 1913)it is seen thatnanygenerations of
students have emphasised the same reasons for feeling disengaged from sCeece
reason may be the interesting aspect to emerge from two different lmape

international studies (TIM8&nd PISA which show that students in technologically
advanced countries believe science to have little importance in their lives. Various
smallerstudies (e.g. Jenkins and Nelson 2005, Haste 2004) also find that although
many students believe science is an important subject; it is not one that is important to

them personally or one that they would want to take up further as a career.

Trends in International Mathematics and Science Study

3 Programme for International Student Assessment



This suggeststt rather than concentrating ohigger and better initiatives to engage
students, it ismportant to look at influencesloser to home in an effort to understand
gKe aiGdzRSyilda akKz2dz R TS Sdne sud influenseds’s@hgoDS A
where dildren spend as much as 15,000 hodusing whichschools and teachers

KFE@2S 'y AYLI deielogmént Ruktek, MdrdhBnyMbiimore and Ouston

1979) The role ofinstitutional experience of scienas alsohighlighted bySeymour

ax

and HewitQ &  1®2Zfhavhich theyclaimthat the problems ariggfrom the

structure of the educational experience of science make a much greater contribution
to studentattrition than the individual inadequacies of students or the appeal of other
subjects Althoughtheir study was based on attrition of science students in college in
the US, ithighlightsimportance of institutional experience of science thdbrmsthe
current study.Therefore, in looking at influences closer to home this study looks at the

way schods play a role in student experiences of science.

1.2 Research aims and objectives
The research focus emerges frahe observation that students in England spend

almost 100Chours' in science classehiring their secondary schooling and it is my

belief that this experiencewill havesomeA y T dzSy OS péaéptiénspiogéh8oy G a Q
sciencelt is intended toexamined G dzZRSy 18 Q S E LIS NX $oyeiGeaice 2 ¥ & (
of its influence on studentand to understandow these experiencesay impacton
studentchoice to take science or not after GCSEisTthemain aim of the thesis is

stated as:

To examine student experience of school science and its relationship toJ®st

science takeup.

The followinghree objectivesfor undertaking this research represethe gapsn the
researchof post16 takeup of scienceind are areas to which this thesis will

contribute.

1. To listen to the student voice about their informal experiences of school

scienceusing anovel method of collecting data about school experiences

“Based on five hours of science lessons per week taught in most English secondary schools



2. Toaddto thefewresearch studied K| & SEI YAY S aiddzRSyidaQ
school sciencen the English contexdnd to cantribute to the growing number
of studies that examine influences on the decisions to take science or not

3. To examine the relationship beeen school science experience and talgeof
scienceand to gain insight into why some students with similar experiences

choose to carry on with science while others do not

Any studypurporting tolook at student experienceshouldinvolve the student gice

to explore their views abouteir experiences and how they see their world. Although
data generated by such studies present problems of interpretation (Je&kiel
200616), the findings can still present significant insight into how students respee

schoolscience.

Above it is mentionedhat student experiences of school science is a less well

researched field; the main studiegsNE [ A Yy R)HoKditu@iaal studyofiSwedish
a0dzRSy (i SELISNASYyOSa | yR [ &2 ¢¥ddencesafnco ai
science. Although Osborne and Collins (2001) and Cleaves (2005) present an English
O2yGSEG 2F &a0dzRSy(iaQ SELSNASyOSa 2F a0K2:

respective studies.

Of the more recent studies availalde subject chiwe, there are a rangef foci
includingeffectsof school ethos and management (Smyth and Hannan 2006),

individual aspects sudhs seHefficacy (Lindhal 2007yider social aspects such as

cultural capital Archer2003) and socioeconomic status (Goramd See 209).

However there are still gaps in the research on choice of subject (Wright 200Sd28).

a great deal has been written about the roleatrschool experiences play decisionto

take science; modikely because research has been concerndt widividual factors

that motivate students to take science such as-séfitacy and identity. In this study,

0KS | LIINRIFOK ¢gAftt 0S (2 dzasS (GKS addzZRSyida
look for its relationship with posi6 science takep, focusing on how school

experiences have played a role in their choice to take up science or not.

Finally, gaining insight into the phenomenasohoolscienceexperienceand why

a2YS aiddzRSydia RSOARS (G2 OFNNE 2y gAGK &ao,.



understand how schools cadentify potential problems antielpaddressi G dzRSy (i & Q

currentperceptions ofscience

Keeping in mind the research objectives amdrying to address the aim of the study,
the following three research questions have been developed after a review of research
in this field:

wvMY 2KFEG FNB addzZRSydaQ LISNOSLIiA2ya |

RQ2 What are the reasons studentsegior deciding to study or not to study

science postl6?

RQ3 What role does school science experience play in student decisions to

study or not study science?

The purpose of this study is not to report results of an opinion poll among students or
toreporti KS 2NRSNJ 2F (GKS Y240 AYLRNIFYyG AyTFfc
science or not in the future. Rather, the results from the study are to be used as a
framework to understand how students perceive school science and how school

science experience play role in student decisiamaking to take science or not pest

16.

1.3 School experiences of science: defining the focus of the thesis
In this section, some of the concepts related to science education and which form a

part of the current study are defireto help understand the position taken by the

researcher.

Understanding how school experience contributes to subsequent science choice is an
important facet of subject choice in general; therefoirethis study, sidentsviewsof
school science in each year at school is quantified on a scale similar to attitudinal
scaled meaning that students can have a negative or a positive perception of school

science.

° Having two opposite directions, negative to positive.



1.3.1 Defining school science

¢tKS GSN)XY waoOK?2 2 fn this@urenystu8yineansithe/subjeck that islzi SR .
taught in both key stages at school. It includes the science curriculum that is taught

the science classrooms well as the activities associated with school science such as
practical experiments, group acities, reading science texiooks or copying notes

from the board.

In Key Stage XS3, science usually means a combination of chemistry, physics and
biology; while irKey Stage &(S4the term school scienceasmore complexneaning

as students studdifferent subjects insciencean variable ratiosccording to the GCSE
qualification they are taking. Before 2008pstKS3 students studied all three sciences
023SGKSNI YR (y2¢ (GKAa adzo2SO00G Fa WaoOAaSy
names.However, with theremovalof KS3 Science SATs in 2008stschools have

chosen to fill the void created by introducing the tiyear GCSE course a year earlier;
STFTSOUGAODSTE & -2CBNBNIIBaD#Fe Of this\HsiukeNs Vil femiliar with

the three separate components of sciengghysics, chemistry and biology if they are

on a Triple science pathway. For studeoitsa Dual Award sciengethway, they take

Core science and Additional or Applied science; these qualifications consist of all three
science subjects. These students may not be able to distinguish between the three
a0ASyOS adzwa2S0ia IyR 2dzaid OFff GKSY W/ 2NJ
0§SNY WaOASYyOSQ Ay (KAAa addzRé SyOawLl) aasSa
which most students will be familiaFor some students, science is the subject they will

be taught until the end of GCSE and they will only encounter the separate sciences
(biology, chemistry and physics) at Advanced levd¢VyAl). Therefore, it ishighlylikely

that moststudents in this study think of school science as an amalgamation of the

three separate sciences.

Anassumption in this study that the studentsdo not have a unifornpreferencefor

all three science subject$hisassumption idased on personal experience where
students prefer one science subject over others; however, it is acknowledged that the
preference for different subjects arises once the distinction between the three

sciences has become cleassually later in the scho¢Years 1€L1). In the lower



secondary school years, science is not ustiallght asthree separatesubjectsand

studentsare morefamiliar withscience as a single subject.

1.3.2 Current models of the choice process
There are a number of different modelsed by researchers to explain patterns of

decision making and choider future careers Some studies follow a rational choice
model that asserts individuals make rational decisions about their subjects based on
the options available to them and thalue of the options for their futuree(g.

Coleman 1990, Symonds@0). Other researchefsave adapted this model to take

into account perceptions of opportunity and individual personakiyr example,

Foskett and HemsleBrown (20@) recognise that chioes are the outcome of a

rational process that does not take place in isolation but are rooted in identity and
perceptions of the subject. They call this pragmatic rationatibdelsince individuals
take into account realistic factors that inform thelmace. Some models of choice
suggest future relevance, interest and academic-ei€acy are dominating factors in
choice €.g.Pike& Dunne2010). These models are based on the expectaadye

theory developed by Jacqueline Eccles and her colleag@88).They takento

account the role of value and the expectancy of doing well in a task when making a
choice. In all of these models, it is seen that individuals make subject choices
themselves without outside agency. However there are several stueligs_yrie

Furst and Laudet979, Daviest al 2004) that point out choice to be influenced by
economic, cultural or institutional constraints. These structuralist models take into
account institutional as well as personal factors that influence chéiaeexample the
social cognitive career theory proposed by Lent, Brown and Hackett (1994) focuses on
several variables that interact with other aspects of the individual and their
environment to help shape the course of career development. The authors éngt
personal variables such as sefficacy and personal goals enable individuals to
exercise agency within their own career development and additional sets of variables
such as physical attributes.@.race, gender), particular learning experiences a
features of the environmentg(g.social supports, barriers) influence careefated

interests and choice behaviour.



Although these models are based on student career decisions and not on science
choice dnce there is a paucity afell-documented nodels of thesciencechoice
processthese help informthe explorative approach of the current researdrhis
explorative perspective will help understand the way that students are influenced in

their choice to take science or not.

1.3.3 Perceptions, views and experience of school science
In the context of this studyhoth perceptionsf schoolscienceand view$ of school

science ara@lefined to be the thoughts, beliefs and feelings abthé learning of

school sciencelherefore bothtermswill be used syanymouslythroughout the

thesis But, student perceptions are regarded as differdram student experiences
becauseexperience of school science has a nuanced meanitegms ofperceptions

of school science&udents are active processors of informaticather than passive
recipients of knowledge; perceptions are influenced by personal attributes and
situational cues (Schunk, 1992:3). Since the school is a social therkeljs a complex
relationship between intrapersonal influences (such as the setf)extrapersonal
influences such as other people.il dZRSY 14 Q LISNOSLIiA2y & YI &
through a number of influences such as schools, media, parents and peers as well as
the image of science in the real world and scientists. Experiencénobkscience is

just a description of the lived event of daily school and classroom procédsa®fore

it is claimed here thaperceptions of school science are affected by school experjence
F2NJ SEFYLIES || (S OKSNDA G Shté&skielentthald v o6 S
200dzNAR Ay | OflFraaNR2y aSidiAay3aod 1 26SOSNE
whether good or bad can only occur when there is experience of teaching to enable a
comparison to be made. Not only this, but the perception is also ethdyy individual
attributes as well as being shaped by the wider social environnfi@rtexamplethe
perceptionof classroonmenvironmentof a low ability student is differerftom that of a

high ability studenbecause of a number of factors such as ghitelationship with
teacher, relationship with peers and the course content being studied. The experience
of either student is similar but their perceptionsay negativeor positivedependent

uponthese factors.

® And in some places, opinions.
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In this studythe aim is to examine stuaht views (or perceptions) of their experiences
of school science to enable further examination of the possible role that this
perception of theirexperience may play in theilecision to take science or not after

GCSE.

1.4 Terminology
Since this section deals with decisions to take science, the naoapingof students

is todividethem into:

1. Science students /scientistghe students that have chosen to take at least
one science Aevel after GCSE.
2. Nonscience students / noscientists ¢ the students that have chosen not to

take any science-fevels after GCSE.

The term sience Alevelswill be used to replace the use oflével biology, Aevel
chemistry and Aevel physics. Where the need to specify which particular science A

levela student has chosen, this will be clarified in the relevant place.

Other terms and notations used in this study will be explained and exemplified when

they are introduced in the relevant sections.

1.5 Structure of the thesis
Chapter twois the main literature review; presenting past and current research into

the various facets of school science experience and choice of subjects. In this chapter
0KS a0NHzZOGdzNI £ 2 AYRAGARAzZEE |yR &a20ALf Ay

science or not postl6 are described and discussed

Chapter threeis a short chapter in which the research questions are justifieattt as

an epilogue to the main literature reviewhichwaspresented inchaptertwo.

Chapter fouris a aescrption and justfication of the research methodologyt also
describes the limitationsf the methods.A two phase mixed methods study was

undertaken over thirty weeks in whigurvey forms were distributed to seven
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different schools, collected and analysagaringphase oneln phase twoa selection of

students affive of the seven schools surveyegre interviewed

ChapterfiveLINS A Sy ta (GKS FTAYRAYy3Ia F2NJ NBaSk NOK
experiences of school sciend¢@ur differenttrajectories of studenexperienceare
presented and there ia descriptionof the high and low points of student experiences

of school science.

Chaptersixbegins with a discussion about the time when students tend to make
decisions to take science or nottlien paints a broadgicture of the keyfactors that
led students to take science or not pelb. The overlap of these key factors with the

high and low points of school experience is discussed

Chapter severpresents a model of the role of school experience of sciemcthe

decision to take science or not after GCSE. It offers a concdpuawork for

dzy RSNE Gl yRAYy3 G(G(KS Nt S 2hbicasiabiRezadiof KS& LIS NA S
based on three main factosinterest, success and value of scientleenotion of

resilience is introduced to help understand the pattern of school influences on

students.In this chapter, student profiles are described in terms of the conceptual

framework

Chapter eightoffers critical reflection and discussion of the findings andcludes the
thesis by reflecting on the contribution of the study to wider research agendas, its

limitations and possible avenues for further study.
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Chapter 2: Literature review
2.1 Introduction
This chapter is a review of the literature on the differemftuencesthat impacton
school science experience of students anditifeiencesthat effectd i dzZRSy G & Q

decisions to take science pek6.

The review considers literature on student experiences of school science and choices
to take science from 2000 onwards. Earlier work is also included where it is necessary
to contextualise or define concepts or where the work is pioneering or the ontg of i

kind.

The present review is structured around a categorisation of the various influences on
school experience as wels on thechoice to take science which have been generally

identified in the literature:

T schoolinfluences
T individualinfluences
T social and culturainfluences

T instrumentalinfluences

2.2 School influences
Following Roberts review (2002) and other repoegiw 2 & | £  {A2l€greeSall & Q &

concern2006b) which highlighted falling numbers of students taking chemistry and
physics sulgicts,an important strand iresearchin this areafocused on the reasons

for students choices to take scienaed.Vidal Rodeiro 200McCrone, Morris and
Walker2005, Lyons 238). These studies conclude that there are many different
factorsthat have areffect on science choices which has inspired further research into
theseinfluencesand that are reviewedhter in this chapter Fewerresearch studies

look at school factorthat have an influence on science uptake or how school factors
operate on the science choice procésSince there is not much research on school
factors and decision to take science, it is useful to consider studies that look at school

factors influencing posi6 participation to draw useful parallels. One such study by

" Bennett, Lubben and Hampden Thompson (2011) is an examplesaf papers
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Foskett, Dyke and Maringe (2008) analyses data from focus group interviews of Year
10, 11 and 12 students from 20 different schools. Combining this with interviews of
head teachers, heads of year and heads of careers in each school, the authors find that
four key aspects of school influence pd$ participation in learning. These key

aspects are: whether the school had a sixth form or not; the characteristics of school
leadership, ethos and values; the se@d02 Yy 2 YA O aidl Gddza 6{9{0v 27
catchment and the organisation and delivery of careers education and guidance at the
school level. Their findings resonate with Benragtal (2011)findings that the

composition of student intake, the ethos of the school, school management, the
science curriculum on offer and the career advice offered to students are the ways

that different schools influence post 16 choices and decisions. Togethse the

studies provide a framework of school influences to conceptualise the school factors
effectingchoice of science and to a lesser extent, experience of school science. Of the
four commoninfluenceg on school experiengeschookethos, leadership and

management are discussed in this section as they are saffb@nces The other two

themesq SES and careers guidance are discussed in the relevant sections below.

2.2.1. School ethos, leadership and management
Foskett, Dyke and Marind@008) identiy four distinct types of schools that have

different impacts on the choices that students make in gt&teducation. The
GeLf238 INAaSa FNRY (KS adzoweSOid OK2A0Sa
careers guidance, whether or not the school hascthdorm and the differing

emphases on examination results. FoslettalQ ériteria indicate the ethos of the

schoolis important whileBennettet al (2011) suggest another important contributory

factor is selectiity in student intake Theyfind that sdective schools have consistently

high numbers of students who take up physics and chemistry.

In their seminal bookifteen Thousand Hosi(Rutteret al 1979) the authors highlight
how school ethos or culture can influence students. The authors argue that schools
have a particular set of values, attitudes and behaviours which become characteristic
2T GKS ao0okK22f |yR GKI G tofedrairy. ThigomticarSigs OS &

® These are school leadership and management, school ethos, careers guidance available and
composition of student intake.
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with Foskettet al (2008) whdurther assert that different types of school influence
a0dzRSyGaQ FFGGAGdzRSA Anzxam@elisniedented SalvasomR A FF S|
(2005) who examines hovihe Specialist Statdof aschool changes the funding

allocation for a particular specialist subject and asserts that raising the profile of a
subject in such a way increases patrticipation of students. As an illustration, investment
in science at a Science Specialist school previoleweltequipped laboratories and
state-of- the-art resources as well as specialist teachers for each science subject. This
raises the profile of science as a subject and may have a positive effect on student
interest leading to subsequent takg of sience. The converse may also be true; in

the case of a Humanitie3pecialisrf schoolresources are used to raise achievement

in those subject$Solvason 200&nd this could beletrimental to the resources

available for scienceonsequently affe¢hg studentinterest inthis subject. However,

the dearth of evidence in the area means that one cannot generalise or make

comparisons.

Some studies argue that institutional constraints limit the choice process; for example,
Woods (1976) in his study of subj@ttoices in secondary school concludes that the
range of choice is variable for some students and-aristent for others. He contends
that for most students subject choice has different meanings; the initiatemident
generally makes a choice with view to job prospects and ability while the weclkasg
student chooses the line of least resistance. His study suggests that the way a school
manages subject options plays a critical role in the choices avaiabtedents
highlighting the implicit role of school management. This point is pickad apeview

of the literatureby McCroneet al (2005)who claimi K & @2 dzy3 LIS2 L) SaQ
appear to be pescribed by schogiolicyleadingthem to have very little cbice at all.

This is further supported by the examination of schmalinagement irthe Smyth and
Hannan (2006) study of school effects on subject choice in Northern Irelaeg

identify a number of school based lménces on later subject choice, claimihgt

o Specialist School status refers to an initiative introduced in 1994 in which schools were invited to apply
for specialist status in a subject area that they deemed to be a strength and for which they would be
awarded a capdl grant as well as funding by the Department for Education & Skills (DfES).

9E g., Languages, Art or Business
Woods uses this term to describe generally middkss pupils who are not estranged from school in
general.
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aidzZRSyiaQ OK2A0Sa IINB |t NSFRe RSISNXYAYSR
timing of subject choiceStreaming policieallow only high ability groups to take

particular subjects and qualifications thereby restricting choicddss ablestudents

while the authors find that subject options forced earlier in lower school tend to

favour science takep.

2.2.2. Science curriculum
A considerable amount of literatuiganning many decades highlights the impact of

0F dzZaKG OdzNNA Odetisinyto @ké scienrelfRricifaiddl 985, Gardner 1985,
Woolnough 1994, Osborne and Collins 2004gns 2006, Lindahl 2004ons and
Quinn2010, Krapp and Prenzel 2011). From these studies two aspects of the
curriculum emerge; onesthe engagement of té curriculum in science and the other

is the notion of the difficulty of the science curriculum. Both aspects are reviewed

below.

2.2.2.1 Engagement of curriculum
Inhisfivee SI NJ f 2y A3AddzRAY I &d0GdzRé 2F Hm OKAf RN

school, Michael Reiss (2000) concludes that science curriculum needs to be reformed

to be of more value to students. Similarly, in their review of students experiences and
perspectives of the national curriculum, Lord and Jones (2006) note that students a
aSO2yRINE aOKz22f WR2 y20 SlIrairfteée asSsS (KS |
I NE € SENYyAy3a (2 GKSANI RIFIAf & 2NJ FdzidzZNB A
students regard the science taught in schools to be overloaded with contemi@nd
ASYSNIftfte NBtSOlIyld G2 o2uNdntswekbéingo§T 3IA DA
marched across the scientific landscape, from one feature to another, with no time to
a0FryR FYR &a0FNBZ 2NJ I 0a2Nb ¢K.ITheavhdrs 61 & (|
conclude that most students feel the curriculum is too rushed, leaving too little time

for reflection. Similarly, in a unique study carried out by Cerini, Murray and Reiss

(2004) the authors find that a significant majority of the respondents fedlttha

science curriculum is exated and full of facts that have to be learn&dch

expositions have been carried out at a time when science curricula were widely

criticised €.g.Millar & Osborne 1998) for concentrating too much on the needs of

futurescBy GAada 4 GKS SELISyasS 2F aOASyOoS (Kl
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There is a dearth ahore recentstudies looking at student experience of tberrent
science curriculum introduced EBngland irR006.Although this gap is addressed by
Ametler and Ryder (in @s9 who onsider the impact of the latest science curriculum
on school science experience of studentsswith a focus on impact of soc&cientific
issues and the nature of science. The current thesis may provide some insight into
student perceptions of the current science curriculum by analysing student comments

about theirexperience of theurrent science curriculum.

The research evidence on curriculum content indicates that enjoyment or boredom

with science is not the only faat@rising as a consequence of curriculum effects. For
example, in their questionnaire study of 317 Year 10 students asking about their

interest in biology and physics, Williamsalo H nno 0 FAYR (GKIF G Y2ai
perceptiors of science being boring isked with their perception of science being

difficult. This finding is resonated by Haynes in her report (286&Jlying STEN

What are the barriersShe concludes that the science curriculum is perceived by
students as boring and difficult. Similarly, Lyons (2006) looking at enrolment decisions
of Australian high school students finds that to a large number of students, the
curriculum content is borig, irrelevant and difficult. The aspect of difficulty of science

is reviewed below.

2.2.2.2 Difficulty of science
In their review of studies on influences that affect science choice, Triginal(2010)

find that difficulty of science is the main reasdrat students elect not to take STEM
subjects after GCSE. Axample ofone such studys Osborne and Collins (2001) in
which they explore student experience of the science curriculum carrying out focus
group interviews of 144 students and finding that angshboth types of studerng

science and noiscience, there is general agreement that many aspects of science are

hard or difficult to understand.

There are two ways thatifficulty insciences reported bystudents; one is actual

difficulty arising fronpossible differences betweestience and nosciencesubjects

2 Science, Technology, Engineg and Mathematics (STEM)
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and the other isstudentperception of difficulty in science. Both of these are discussed

in turn below.

The issue of science being a more difficult subject than others is not new; in 1974
Duckworth and Entwistle note that physics and chemistry are rated as the most
difficult subjects compared to English and geography by secondary school students.
However, here is a dearth of studies comparing the relative difficulty of subjdiis

from findings of thosestudiesthat are availabled.g.Kelly 1975, Fitg&sibbon and

Vincent 199, Coe 2008) there is a consistent pattern showing that STEM subjects are
more severely graded than nestience subjects. For example, @eal (2008) in their
report on relative difficulty of examinations in different subjects in the comparison
between STEM and neBTEM subjects atlavel claim that STEM subjects are harder.

At GCSE, they report that the difference between STEM ané5i&@M subjects is less
marked but thee is still a tendency for STEM subjects to be the ones in which students
are likely to get lower grades. This is in contrast to the investigations of subject
comparability carried out by the QCA (2008) in which it is found that subjects were
generally ifine with each other. However, Ce¢ al (2008) pointout that this

conclusion isinmeritedW3a A @Sy G(KS SEGSyid 2F GKS RATFTTSI
that surroundi K S N{ 61zt G a Q

Looking now at thg@erception of difficulty in scien¢a number of studies (e.g.

Kessels, Rau and Hannover 2006) find that students perceive science subjects to be
more difficult in comparison to neacience subjectsSimilarly, Coet al (2008)

contend that there is a widely held perception that science stiisjand in particular

physics, are more difficult than others. Amongst the reasons put forward by

researchers is that a subject like physics is perceived as being dhwpsarments who

do well (Cheng, Payne and Witherspd®95, Osbornet al2003) and ths reinforces

the notion that these subjects are for the more intelligettdentsand will therefore

be more difficult¢ KA & F aLISOG 2F LISNOSLIIA2Y 2F RATFT

efficacy and is discussed in section 2.3.4 below.

2.2.3. Teacherinfluence
From their inspection of 45 schools in England, OFSTED iGGidance for Students

Studying Scieng010) note that students often cite good teaching as a factor that
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attracts them to science.his suggests thaeacher influence is signifineboth as part

of student experience of school science asdan influence o ( dzZRSy 14 Q OK2 A C
science or not, as well as one of the wider social and cultural variables acting on both.

In this section, the effect of teacher quality and the effetteaching methods are
RA&aOdzaaSR Fa LINI 2F | GSFOKSNRA Ay Tt dzSy
2.2.3.1 Teacher quality

Existing research points to teacher influences such as feedback, expectations, and
encouragement as having an impact on student attitaee interest as well as science

career motivation (Urdan and Schoenfelder 2006; Rowe 2003; Hattie 2003; Logan and
Skamp 202). The availability of enthusiastic and wellalified teachers has been

identified, by various studies and reports, as one ofrtiest effective factors that
AYTEdzSyOS e2dzy3 LIS2 Lk.GNMufro adé mdOrS 20004 Gshotne 2 F
et al2003, Hattie 2003, Rowe 20@evins, Brodie and Thompson 2008ai Yung et al

20117). In an extensive study of 1180lével students andchierviews with 84 members

of staff at school, Woolnough (1994) finds that teachers have a strong influence on
GKSAN) addzRSyaQ SyiGdKdzailay F2NJ I &adzwaSod.
achievements. Investigating the conceptiohgood science teachinWai ¥ingS & I f Q&
(2011) study of 4024 students and 110 teachers in Hong Kong identifies six dimensions.
Of these six dimensions, both students and teachers identifiedghjectcontent

knowledge of a teacher is just as important as the strategies they use for teaching.

These findings suggest that teacher qualities influencing choice of a subject are not just
0§SFOKSNEQ &dz02S0O0 1y2¢ftSR3IS I yviRsiasnsthaDKA y 3

capturesstudent<interest and motivates them to study a subject.

Although, being welgualified is not synonymous with good teaching, Osbanal

(2003 and others€.g, Hattie 2003 have shown, teacher subject knowledge is a
determinantof effective teaching. Further evidence is provided by a NFER (2006)

report finding that schools with lower than average GCSE results had higher

proportions of the least qualified teachers. A shortage of specialist science teachers

and difficulties in reaiting and retaining teachers have implications for science

teaching and learning; for exampl&, BIA Y 3| 0 S | | NI | (2R stgdg NR |

finds that some of their interviewees decided not to continue with physics or
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chemistry because of poor, urspiring or unhelpful teachers. Smithers and Robinson
(2005) in their research examining teacher deployment and student outcomes in
LKeaAoa FAYR GGKFG GSIFOKSNBQ SELISNIAAS Ay
second most powerful predictor of pu@thievement in GCSE andefel physics after

pupil ability. The report also claims that schools are usingspatialists or teachers of

other subjects to make up for the shortfall of specialists. This may also have an

influence on student attainment ansubsequent choice of science.

With so many decades of research evidence of the influence of teachers on st@dents
experience and choice of science, it is not surprising that there has been concern in
England over shortages in teacher supply, and of lgralk recruiting and retaining
teachers (DfES 2005; Bevins, Brodie and Brodie 2005; Barmby 2006). Although See,
Gorard and White (2004) conclude that there is no special crisis in teacher supply and
demand in England and Wales, their conclusions would haee more convincing if

they had included evidence frothe London regionReports(e.g., DfES 2004how

that London experiencea greater shortage of teachevath greaterteacher vacancy
ratesacross secondary schoolsdgomparison to national figureg&lthough recent
government figures indicate that improvements are now being seen in teacher
numbers (DfE 2011), the teacher vacancy rate is not comparable to previouQyears
ratesas the statistical methodsavenow changed. An aspeptlated toteacher

retention rates is that of teacher turnovethereare a number of studies that report

the disruptive effects of teacher turnover on studengsg, Ronfeldt Loeb & Wyckoff
2013; Allen, Burgess and May2012).Archer (2003a; 65) illustratebe effect of

teacher turnovern studentsd @ a K2 g A Yy 3 Ya{odkRSR/20YOSIR F SoS& (G S|

result of high rates of turnover within their schools.

2.2.3.2 Teaching methods
In the section above, it is seen that specialist teachers have a positive influence on

attainment of students in that subject. In recent years, there has been an increasing
amount of literature on the ways that teachers influence attainment and interest in

the classroom. Osborne and Collins (2001) claim a consensus amongst students that
their interest is engaged and sustained by teachers who make lessons fun either

through their methods of presentation of the material or the organisation of the work.
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This is substantiated Byowe (2003) who argues that quality of teaching and learning
provisionare the most important influences on students experiences and outcomes of
schooling. Based on his review of national and international research, he concludes
that what matters most igoodquality teachers and teaching. Urdan and Schoenfelder
(2006; 340) egue that the way teachers regulate the academic environment including
material covered, approaches to learning and communication with students play an
important role on student attitude to schodh their study on sources of early interest

in science, Miiese and Tai (2009) find that the way teachers interact with their
students rather tharsubjectcontent knowledge, is an important factor in getting
students interested in sciencé&hus, it is apparent from these and other researchers
(e.g.Gorard and Se2009 Logan and Skamp 2012) that the way teachers teach in the
classroom has an effect on the interest and attitudes of their students. A further study
that extends these claims is Spring&ei (ROD8Ysuggestion that poor teaching

tends to put off stidents from taking up science in the future.

Looking ateaching methods, Lyons (2006) suggests that transmissive pedagogy such
as reading from a book or copying from the board leads to borednch

disengagement from science. He claims that the negagigknigs arising from
transmissive pedagogy affect student experience of school science leading to a skewed
attitude to science. Similarly, in their interviews of Year 11 students (number
unspecified), Gorard and Se200913) investigating the enjoyment stience in

schools find that the most common complaint is that lesson delivery is unimaginative.
They find that experiences undermining student enjoyment in science are passive
events such as listening to a teacher, copying, ftakeng and having to sttill for a
prolonged period. In a more recent study, Hampden Thompson and Bennett (2011)
conclude that greater levels of student enjoyment and future orientation towards
science are found in classrooms where students report moregésaching and

learning activities. The key problem with this explanation is that although students
enjoy different modes of learning, the ones that are effective may not be the type they
enjoy. This point is highlighted Hye Ceriniet alstudy (2004) where students indieat
that the three most enjoyable teaching and learning methods are (1) going on a

science trip or excursion, (2) looking at videos, and (3) doing a science experiment in
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class; while they report that the three most useful and effective teaching and learning
methods are (1) having a discussion/debate in class, (2) taking notes from the teacher,
and (3) doing a science experiment in class. One interpretation of this is that caution is
needed when trying to understand statements of enjoyment by students; omiiee

KFYyRY AYGSNBald Aa AYyONBIlI &SR ¢ hindgred®F dzy Q |

teaching is not effective.

From the studies above, it is seen that students enjoy science experiments as well as
think they are effective learningnethods To illustrate, in their interviews of 8Glavel
students, Springatet al(2008) find that the main thread throughout the interviews
relates to practical work. They find that interviewees enjoy the practical aspect of
physics and chemistry, and are encaged to continue with the subjects when there is

a significant practical element to their learning. Although this study is limited by its
focus on students from ethnic minorities, other researchers using student samples
reflecting a more comprehensiwthnic mix of students have also found similar

results; students enjoy doing practical work and find it an effective way of learning

(e.g. Osborne and Collins, 2000; Reiss, 2000). However, the concept of effectiveness is
called to question by the Ceriat al study (2004), in which there is a mismatch of
responses by students; when asked why they preferred increased practical content of
the course, the most widely cited answer is that it makes it easier to understand

theory. However, when the same studemt®e asked whether new theory learned in
Ofraa Aa SELXIFAYSR o6& LINYOGAOIE SELISNRYS)
a2YSGAYSaQo { dzOK a0dzRASa adzZa3asad aGKIF G LI
only and are enjoyed by students because theaate a respite from book work that

they find boring. This viewpoint is supported by Abrahams (2009) who used-a case
study approach for observing key stage 3 and 4 classes in different schools. He carried
out individual interviews of teachers and studeafter the lesson to reach the

conclusion that while practical work generates shi@tm engagement, it is relatively
ineffective in generating motivation to study science post compulsion. He further
concludes that practical work is also ineffective ing@aing a longeterm personal

interest in the subject.
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Thus, while students claim that they enjoy practicals in science and some research
Ayaraida @IQI FHILINRHYOKE gAft Ay TFE dzSye®S I LI
Abrahams 2009)¥ew writers have been able to draw on any structured research on

the influence of practicals on lortgrm interest in science leading to takg post 16.

2.3 Individual influences
In this section, individuahfluencesare defined as theharacteristicanddispostions

that students bring to learning such as interests, effort, values and perceived ability
(Ainley 2004)There is acknowledgment that these dispositions do not act in isolation
but have interrelationships with other factors suchastude (Bennett and Hogarth
2009, gender(Brickhouse, Lowery and Schultz 2p@@tainment (Wigfield and Eccles
2000) seltefficacy(Boe 2012, interest (Bybee and McCrae 201 aspirations DeWitt

et al2010)and identity(Archeret al2010). It isalsoacknowledgedhat these
influenceshavearole to playin the perceptions andégxperience of school scienes

well as in thechoice of science in the future; therefore, it is necessarmgxaminehow

existing literature reports these influences

2.3.1. Age
A number ofstudiescomment on student attitudeowards science as students

progress through their teenage years (Lord and Jones, 2006; Reid and Skryabina, 2002;
Pell and Jarvis, 2001; Murphy & Beggs, 2005). For example, Spehght2008) find

that student<enthusiasmowards the curriculum starts to wane during the primary
phase and this carries on after transfer to year 7 with enjoyment and motivation
across the curriculum tending ttecrease throughout key stages 3 and3imilarly
Bennett & Hogarth (2009)rfd that the number of students naming science as one of
their favourite subjects declines between the ages ofl#il Barmbyet al (2008) find a
similar steady decline in student perception of school science particularly emphasised
in students at secondgrschool in Years9. Lord and Jones (2006) also report that
Year &tudentssufferthe largest dip in motivationThis suggests that there is a

growing negativity towards science in secondary school studéhissteadydecline in
enthusiasm for science with age is consistent with the literature from the US (e.qg.

Simpson and Oliver 1998)iggestinghat it is not just a national phenomenon.
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Some studiesuggest thathe deterioration of interest in scienc&tarts earlietthan
secondary schooFor examplejarvis and Pell (2002) report a decreasing interest in
science in their study &78primary school childrertHowever, this is refuted by a
large-scale, longitudinal study of 9,000 primary students by De &¥i& (2011 who

find that overall students express positive attitudes to school science. However, both
studies are limited by the studestimple; Jarvis and Pell (2002) sample students from
schools with intake from socially deprived areas while De#¥i#tl (2011) nclude

students from private schools in their sample.

Sudiesof interest inother subjects suggest that science is not a special caséhéng

sk 6ARSNI FfASYlLGAZ2Y FTNRY (KS a0OKz22ftaqQ Odz
increased negativity evident for other subjects such as history (Harris and Hadyn,

2006). As Head (1997) reminds us, there is a general dissatisfaction with school as

young people go through adolescenca finding supported bizord and Jones (2006)
whoclaimthatd G dzZRSy (1 & Q Sy (i Ketré@dsds asYheygetoldelovaver?

this is contradicted byriley and Docking (2004ho find that 18% of Year 8 anti1%

of Year 1Gstudents indcate they aranterested inat schooj however, the focus of the

study was on school work and not on school in general and this could account for the

difference in findings

Tai, Liu, Maltese and Fan (2006) analysing a large database otiedatatatistics in

the USA, suggest that those students who show an interest in pursuing a science
career before the age of 14 are 3.4 times more likely to earn a STEM degree compared
to students who have expressed an interest in a43oience career. HE Taiet al

study adds to the growing evidence.q.Lindahl, 2007; Maltese and Tai, 2010; Barmby
et al2008; Bennett and Hogarth, 2009; Osbar&mon and Tytle2009)that school
experiences between ages-14 are crucial in shaping students attitudesla
subsequent behaviours in relation to subject choitbis suggesthat school
experiences at an earbge have an effect on subsequent behaviours in relation to
scienceHowever,Foskettet al (2008) highlight that young people are still learning and
negotiating new experiences and their decision making process is more likely to be
volatile and subject to change; a view endorsed by Bennett and Hogarth (2009) who

find that a student not liking science at an earlier stage may later choose to take
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scienceat post16. This suggests that choice is not a ctdrdecision made at a

single point in time but that it is a dynamic entity which exists at a particular moment
and is subject to chang#.is worth noting here that e of the aims of the current
study is to examine the relationship between age of students and their decisions to

take science or not.

2.3.2. Gender
Much of the existing literature on subject preference and subject choice focuses on

gender differences wit a number of studies in science education showing that female
and male interests ardifferent (e.g.Ceriniet al2003; Osborne & Collins, 2000, 2001,
Scantlebury & Baker 2007; Schreiner, 2006; Bennett & Hogarth 2009; Batraby

2008; Jenkins & Nels&005, Quinn and Lyons 2010). These studies highlight that
generally femalesare more interested in issues to do with human health and-well
being, whereasnalesare more interested in things to do with technology and physics.
Thus, it is no surprise thatBreiner and Sjoberg (2007) fimdalesoutnumberfemales

in physics and engineering studies while the gender balance is shifted in favour of girls
in medicine, veterinary medicine, environmental studies and biology. Similarly, in the
US Aschbacher, Li @hRoth (2010) findfemales continue to be underepresented in
physical sciences, engineering and technology and Miller, Slayihsgsing &

Schwartz (2006) find that females are more interested than males in the people
oriented aspects of their chosegisnce subjects, particularly biolo@milarly, m their
analysis of PISA 2006 daBaccheriGurberand Brihwiler(2011) find that gendeis
related tospecificscientificinterests and vocational choices alosgmepatterns

internationally.

In a review of articles about attitudes to science over the past two decades, Batmby
al (2008) find that boys are generally more positive about science than girls and with a
less negative trend in their development of attitudes. ExaminingesBtfacybeliefs

(see 2.3.4 below for definitionh both males and females, Banduiarbaranelli,

Capara & Pastorel[2001) find that female students judge themselves less efficacious
for maledominated occupations even though they are similar in verbal and
quantitative ability on standardised tests. Taskinen, Asseburg and Walter (2008) find

that females avoid vocational choices such as being engineers or technicians even if
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they have the same ability in science as their male counterparts. This perception of
own ability is particularly damaging to girls as GCSE examination results for 16 year
olds reveal that girls are as equally able as boys to achieve well in science (Gorard
2010). The combination of attitude and perception of their own abilities and
qualificaions are important factors when girls choose whether to take science or not.
If they have a negative attitude to science as well as a flawed perception of their
ability, they may decide that science is not for them. Not only does perception of own
abilitt I FFSOG IANI aAQ OK2AO0Sa G2 Gl 1S dzld LK@ .
difficulty of the subject. This is pointed outTiaking a Leading Ro[Royal Society
2006a) where research shows that girls tend to be more easily influenced to drop
physicsand chemistry because of the perceived difficulty of these subjects. This is
consistent with findings from studies from Australia (Quinn and Lyon$)201d from

the UK (Bennig and Hogarth 2009).

Although there have been many reasons put forward fordpearent lack of interest

in and takeup of physicdy girls, one of the reasons suggested by Aschbaehat

(2010) is how students see themselves in relation to the culturally biased science that
is reproduced in schools; a finding that resonates whidArcheret al (2005)

suggestion that the masculine image of STEM subjects may be incongruent to the
perception of girls own identity. Adolescence has been identified as a crucial period in
the development of a gender identity because individuals aregf@arming a

‘childhood' gender identity into an adult one (Ecodtsl 1983). They may, therefore,

be particularly sensitive to gender stereotypes. Adolescent girls, faced with a conflict
between the demands of stereotypical femininity, with its emphasisocial success,

and the demands of high achievement may well feel that a way out of that conflict is to
be successful only in those subject areas considered appropriate for females
(Whitehead 1996). Thus,ig possibléhat some girlsnaynot want to have an identity
that is connected with being a physicist or an engineer (Schreiner & Sjoberg, 2007).
This is supported by Quinn and Lyons (®(inding that the most frequently endorsed
reason for not choosing science is that females areahd# to picture themselves as

scientists.
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2.3.3 Attainment

D2NINR = {SS YR 5F@AS& o0HnmHO RSTFAYS | G
educational assessments of any kind and this definition can also be applied to
achievement. In this study obh terms will be used synonymously although it is

I O1ly26f SRISR GGKIG | OKAS@OSYSyid faZ G154

In a review of studies on student decision making, Wright (2005) concludes that
academic attainmenhasan important infllence on decisiomaking. This is supported

by other studies that suggest perceptions and expectations of academic attainment
are significant in the decision making procasslappear to influence which subjects

are taken at A_evel. For instance, physicgiences, mathematics and foreign

languages are taken disproportionately by pupils with overall high levels of attainment
(Bell, Malacova and Shannon 2003,-dibbon and Vincent 1997). This is supported by
Davieset al (2004) who find that pupils with gher measured levels of ability are more
likely than pupils of other ability levels to be entered for science and maths and less
fA1Ste G2 0SS SYUSNBR F2N K2YS SO02y2YA0ad
subjective perceptions of their ability aeemore important influence on subject
preference and subject choice than their ability as measured by examination or test
scores or observed by teachers. For example Colley, Comber and Hargreaves (1994)
find that teacher ratings of students who tend togber more practical subjects (such

as art and design, CDT and PE) compared to those who chose more academic ones
(such as mathematics, science, and French) are sigtilat is, students tending to

choose more academic subjects are not more academicaldy @his, the authors
adz33Said A& 0S0OldzaS &adzoa2aSOG LINBFSNByOSa ||
of their ability. This relationship is further examined by Wigfield and Eccles (2000) who
proposetheir expectancyalue theory(EVTWwhich helps exjain student choice. The
model predicts that students are most likely to choose courses in which they have high

expectations of success. This is discussed further in sectiond2@w.

2.3.4 Self-efficacy
Bandura (1986) defines sddfficacy to be the agfidence in an ability to succeed

Muchresearch into motivation to learre(g.Zimmerman 2000, Eccles and Harold

B For example, the achievement of a native French speaker attaining a high grade in GCSE French is
comparatively less than the achievement of a similar grade in French by someone who iseaker.
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1991, Renninger 2009, Wigfield and Eccle02@hunk 191, 2000feaches a
consensusthaselfSTFAOF 08 Aa |y STFFSOGADBS LINBRAOG:
Schunk (2000) and other researchers {éigfield &Eccles 200, 2009,Schunk &

Pajare202, Bandura 1986) have noted that sefficacy influences choice of activity,
persistence ad effort and therefore will have some effect on attitudes to and

decisions to take up particular subjects. This is supported by a review of the literature

on interest generation by Renninger and Hidi (2011) who find that individuals who

think they cannopursue an occupation will not have an interest in pursuing it. This is
important in terms of science choice since children with higheféifacyare more

likely to choose to continue with a task than children with lower-séfitacy(Bandura

and Schunk]981) Similarly,Quinn and Lyons (2011fipd that students are more likely

to make scienceelated choices if they have high expectations of success in sciénce.

is encouraging to know thaelfefficacy is not a fixed and final quality as proposed by
Renninger and Hidi (201tho point out that if initial seHefficacy is low, it can

develop later ElsewhereBoeet al (2011; 43proposethat expectation of success is

AYy Tt dzSYOSR o0& LISNOSLIWIA2Y 2F RATFTTFAMageE G& 2°
in relation to this subjectThis is supported bBennettet al (2011)who findthat

students emphasiag physics as being hard are leszly to take it up. Lindahl (2007)

also concludes that attitude to science and sdficacy both determine science choice.

2.3.5 Student identity
Closely related to gender, sadfficacy andgelfconcepfiSchunikand Pajare20Q2) is

the notionofidg/ G AG &8 d® LRSyGAGE Aad RSTAYSR Ay LJaeéc(
conception of their individuality (Lawler 2008; 1). Although there is a vast amount of
literature concerning models of identity and identity formatiad.Marcia 1%6,

Kroger 2007)in this current study, a sociological approach to identity is takecause

schools are social institutiormdthe development of a learner identity takes place

through social interactions. Lave and Wenger (1991) emphasise the social element by
arguingth G £ SENYAyYy3I GF1Sa LI OS GKNRdAK a2O0A
LIN OGAOSQ &adzOK |a GK2asS F2dzyR G K2YSI 4
gain a sense of self through social processes and shared experiences; thus, identities

are what orwho students wish to be in relation to these communities. This view is
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supported by a number of researchers who have tended to use a sociological approach
G2 ARSy(GAGe O2yaidNHzOGA2Y Ay F0Oly2sf SRASY.

ways of understandig themselves, their surroundings and the world in general are
products of the culture in which they are growing up and that student identities are
shaped by gender, race and class relations among other factors (Brickétoals2000,
Aschbacheet al 2010, Schreiner & Sjoberg 2007). For example, in their study
RSAONAOAY 3 (GKS F2dzNJ IANI & Qet 5(0A0) disBurs3hatii
if student<engagenentin school science is influenced by whethieey view
themselves as the kind of pgn who engages in science. Theearchergonclude

that there are three constructs of student identity; a decision about which group to
identify with, what kind of person the student wishes to be within each group and
what is required to become that kihof personAlso,Carlone & Johnson (2007)

contend that a science identity is the sense of who students are, what they believe

they are capable of and what they want to do and become in regards to science. These

studies draw attention to the process ofeidtity development as one that is both

individual but also socially situated.

Within the issue of science choices and decisiaking there has to be an assessment

2T 2ySQa loAfAdlGASAa yR AyaSNBada (G2 YI GO

chaices will involve. Most students when making a choice of subjects recognise that

science is important as illustrated by Bennett & Hogarth (2009) who find that science

outside of school is popular andhile there is no decline in interest and respect for

SEM subijects, there is a decline in willingness to opt for STEM related fields and

careers. Schreiner & Sjoberg (2007) suggest that the reluctance of young people to

enter STEM careers has more to do with perceived values and images of STEM subjects

rather than lack of respect or lack of knowledge. The values and images of science
might be incongruent to the identity that the students wish to develop. Studies on
science identities have shown a particularly fixed and lasting impression of STEM
subjects ad careers having a white, middéass masculine identity (Whitehead 1996,
Seymour & Hewitt 1997, Kesselsal 2006).Therefore it is not surprising to find
studies such as Hannover and Kessels (2004) that provide evidence of a mismatch

between the studat perceptions of what a scientist is and how they see themselves.
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to take up science leading to the result that while many students acknowledge that
scienceisimpar yi > GKSeé FSSt Ad Aa WwWyz23G F2N) G6KS
2.3.6 Interest and enjoyment

Although it is acknowledged thamterest cannot be equated with enjoyment of

learning”, since the students in the study use both terms synonymously this is the way
they are presented ithe literature review. This sections a review of the literature

that linksinterest or enjoyment with school science experiences and science subject
take-up; it is notintendedto review the broader literature on interest from the

psychological perspective.

In their inspection of 45 schools in England, OFSTED note iGildaince for

Students Studying Scien@910) that students choose science mainly because of their
intered in and enjoyment of the subject. Other studiesy.Springateet al 2008,

Bevinset al2011, Krapp and Prenzel 2011, Bal 2011, Quinn and Lyons 2011)

suggest that students who express enjoyment and interest with the topic content are

likely to expess a desire to continue their engagement with tbpic. Ainley and

Ainley (20115) in their assessment of 2006 PISA data, conclude that enjoyment of
a0ASYyO0S A& OSyiliNIXft G2 GKS LINBRAOGAZY 27F
However, it can & argued that their findings might have been more useful if they had
considered students participation in terms of subject choice instead of combining this

with participation in science projects and career choice.

Krapp and Prenzel (2011) provide a usaftdount of the methods for assessing

interests in science and conclude that interest level and the course of interest
development in science subjects depends strongly on the perceived attractiveness of
0KS OdzNNR Odzt dzy Qa f Sa a2 yhichsigniifs khdwlekgg R 2y |
presented and taught. Another point that bears an influence on the current study is
WSYYAYIASNWE oHnandpT mnancov OfFAY GKFEG Ay idSNI
experiences and to how learners perceive, understand and reptésere

experiences. The implication of this possibility is that interest development in science

Ya point argued persuasilyeby Krapp and Prenzel (2011;30)
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may be related to experience of school science. Some support for this comes from a
study on early influences on science careers (Maltese and Tai 2009). Tereieimed

116 science graduates and scientists about the early influences on their choice to take
science. Analysing the data, they report that although the majority (45%) indicate self
interest (personal interest in scienced sizeable 40% of the respards indicate that

initial experience with school or an educatibased activity such as science

competitions were influential in their choice of science.

Another interesting point arising from this study is the analysis of the source of initial
interestreported by male and female respondents. For females, the main source of
initial interest was associated with school (52%) followed byistdfest and family
influence (both at 24%). For males, the main source of initial interest inseiést

(57%) dllowed by school influence at 33% and family influence at 10%.

2.3.7 Attitude to science
The term attitude is generally understood to mean the feelings and thoughts an

individual may have about a specific topic (Fishbein 1967; 77). The research lgeratur
on attitudes to science however, indicates that there are many definitions and
interpretations of the term attitude. This is illustrated by the use of constructs such as
interest (Barmby, Kind and Jones 2008), disposition to school science (Bennett and
Hogarth 2009), scientific attitudes (Pike & Dunne 2010), science choice (George 2000),
science subject choice (Stables 1990), perceptions of science (KorpeetladgRkl1?2),
importance (Jenkins & Nelson 2005) and enjoyment (Breakwell and Beardsell 1992) in
place of the term attitudeln this study, the use of the term attitude is limited to the

thoughts and feelings that students may hdaeardsscience in school.

Ajzen (1985; 11) propodehe theory of planned behaviour (TPBhere actions are
controlledby intentions and that in turn, intention to carry out certain actions relies on
attitude to the behaviour, the social environmentahd) A Y RA @A RdzZl £ Qa 06 S
easy or difficult performing the particular behaviour will be. TBP is a popular model for
the prediction of science uptake in studies looking at the link between attitudes to
science and science takm (e.g.Sears 1997, Lindahl 2007, Osboet@l 2003)These
studies reveal that having a positive attitude predisposes individuals to undertake a

task in future. In contrast, other researchers (Bennett and Hogarth 2009, Lyons 2006))
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point out that positive attitude to school science is not necessarily associated with
science uptake. Thisfisrther supportedby studies where students have a postiv
attitude to science outside school compartedthat towards school science. For
exampleJenkins and Nelson (2005) using Relevance of Science Education project
(ROSE) data, find that a large number of students indicate that science is a subject
everyone Bould learn at school yet also indicate a personal dislike for scidinie.
suggestghat it is not justattitude to scienceéhat hasan influence on preference or

choice of science

2.3.8 Motivation
Ryan and Deci (29D propose that motivation is being moved to do something. They

note the two different kinds of motivation; intrinsic motivation that refers to doing
something because it is interesting or enjoyable and extrinsic motivation that refers to
doing something beause it leads to a desirable outconfeviewinghree decades of
research they concludehat quality of experience and performance can be very

different when an individual is behaving for intrinsic versus extrinsic reasons.

The literature on motivatiomi science points to a number of factors that influence
motivation. For example Cerinsekal (2012) contend that engaging and absorbing
classroom experiences such as experiments can enhance motivation and foster an
interest in the choice of studying sciem Similarly, Maltese and Tai (2009) find that
their respondents were motivateth take science because sthool or education
based experience On the other hand, Lyons (2006) found that motivation to take
science was based on strategic value such esecaalue. However, this relationship
exists only in terms of motivation to take physibs;finds thatmotivation to take

biology or chemistrgepended orschool science experience and good teachers.

According taEccleset al (1983) expectancyalue theay (EVT) suggests that students
are more likely to take up subjects they see as useful and in which they think they will
be successful. THEVTgoes some way to give insight into the chereaking process in
which people choose to pursue goals that theyga#ve as realistic, attainable and
desirable This view is supported by other motivation research literat@.g.Bandura

1982) that refers to the importance of sadfficacy beliefs on student motivation.
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These findings suggest that motivation to takéesce depends uposchool

experiencesas well as individual factors such as-séficacy and interest.

2.4 Wider social and cultural influences
C2tt26Ay3 [/ 2fSYlIYyQa ompcy 0O FAYRAYI GKFG

student attainment and thait was more to do with the home background, decades of
research on school effects on student attainment has been published. Some findings
GSNBE O2y iGN RAOG2NE digRutterefaly7p)yWialdothexg y Of dzi A :
supported his findingssuch as thd’lowden (1967) repotthat concluded lack of

parental influence was the main reason some children fail at primary school. Similarly,
Feinstein and Symons (1999) find that attainment depends more upon parental input

and less on school input. They claimiha G KS g1 & LI NByda Ay 7¥Ff dzS
educational performance is about the amount of time devoted to children and the
educational quality of that time. More receliterature (e.g.Maltese and Tai 2010;

Sjaastad 2012) provides little doubt that serds are influenced by their relationships

and daily social interactions with important people around them such as family,

teachers and peers. The influence of teachers has already been discussed above; this
section starts with a discussion of the waysttfaamilies can influence educational

outcomes generally in terms of socioeconomic status and social and cultural capital. It

is followed by a discussion about the way families and peers influence decisions to take

science.

2.4.1. The influence of familie s on educational outcomes
Some earlier studieis the field of educational choideave emphasised the role of

broader social inequalities in shaping educational choiegs\(Voods 1976). In more

recent studieqe.g. Archeet al2012) a Bourdiednspiredapproach is apparerih

which researchers appbultural and social capital concepts as well as the concept of
habitus. Archeet al (2003; 17) quoting Bordieudefines cultural capital as the

knowledge, language and culture that guides actions and decidiaesa network of

social relations or sphere of contacts that can help families access the best schools,
universities and employmenths suggesithat s1 dzZRSy 148 Q &2 OA I £ OF LA
not only by background characteristics (e.g., ability) and family factors (e.g., parents

income and education), but also by the preferences and attitudes transmitted to
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children, and the way in which parents motivateetr children, such as through

encouragement of reading, critical thinking and attitudes to education.

This section starts with a review of socioeconomic status and social and cultural capital
and their roles as predictors of school science experieneeetisas educational
outcomes. This will be followed by a discussion on family and peer influence on subject

choice.

2.4.1.1 Socioeconomic status (SES)
In general much has been writtem the effects of socioeconomic status on subject

choice(e.g, Royal Soiety 2008 Gorard and Se2009 Mensah andKiernan 201Q)One

of the key problems of SES reseaisttinat while there is a large amount of research

on the effects of SES on educational outcomes, there is little comparative agreement
on the measure used faletermining SESEarly British research relied afgibility

and / or takeup of free school meals (FSM) as an indicator of low SES whereas later
NBE&SHNOK SyLX28a 20KSNJ YSUK2Ra G2 YSI adzN
2007), number of bookm the house (Wobmann 2003), residential postcode (Webber
and Butler, 2007), income (Herrnstein & Murray, 1994) and size of family (Fetcher
al,1996). Research from the US moved away from using single sc8ESofa
combination of measures such as parental education, earnings, home ownership and
occupation. SES research in the UK followed suit to introduce a multilevel measure of
deprivation- the Income Deprivation Affecting Children Index (IDA@hich looksat

the percentage of households without a car, the percentage of lone parents, the

percentage of adults with no qualification and unemployment sate

Regardless of which SES measure has been usedresesatchers are unanimous that
future life chancs are strongly influenced ByESe.g. Ball, Maguire and Macrae 2000).
For example Gorard and S&909 conclude that students frora lower sociaand
economicbackgroundthat take science are far less likely to obtain high grades while
students from moe prestigious social class backgrounds tend to perform better in all
subjects. These findings are corroborated by a number of other stugligsSammons,
1995; Marks 2007, Rothman 280 Anothereffect of SES on educational attainment is
highlighted byCoe andlymms (2008) who find a marked gap in performance between
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students in maintained schools and their counterparts in the independent sector.
They find that at A level, 31.1% of independent school students achieved three grade
I Q& AY H N J/DO.9%WE Mudintd s Raindained schookowever, a

limitation of this study is thathe authorshave notindicated whatproportion of the
independentschools included in the studysslective in their intake whicimaybe the

reason for some athe findings

In theirreport from a study on aspirations of 16 year olds at school (Arehat2005)
suggesthat inequalities in economic resources have a huge impact on educational
success. For example, lack of funds for compulsory expenditure such asnsifor
booksandinternet access can highlight this inequality on a daily basis; while poverty
can also affect the learning environment at home with students unable to find
adequate space and time for doing homework and coursework. Reay (2004) points out
that less affluent parents may find difficulty in affording visits to libraries, museums
and extra tuition. However, Croll (2008) finds that although children from more
occupationally advantaged familf@sichieve better educationally, the career
outcomes for sudents who are ambitious as well as educationally successful are just
as good for those from disadvantaged backgrounds as advantaged families. This
suggests thalow SES factors do not necessarily constrain individuals but retingre

individual to haveesilience to overcoméhe barriers

2.4.1.2 Social and cultural capital
In the section abovehe influence of SES duture life chancesocuses on (lack of)

economic capitalin this section the focus is on social and cultural cagitad

acknowledged that social and cultural capital cannot be divorced from SESrhat

studies argue that SES is less significant than suodioral influences. For example,

Mensah and Kiernan (2010) analyse the Millennium Cohort Study data for 7600

children whose mothers had been interviewed twice at fixgar intervals, and for

whom an educational assessment and family environment measure were available.

They find that socieultural aspects of the family environment as reflected in the
measuresof MO KSNE Q S RdzOI (i A 2 y Jhelbcal Sredrage Rorél K S |j dzl f

*Those children whose parents are from families with parents who have professional, managerial or
technical jobs.
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significant than family economic resourcdsoskett and Hemslerown (2001) argue

that the choices of young people are never free from the influence of their family and

that the family enwionment is a product of its social situatiotther studies indicate

GKFG OKAfRNBYyQa SRdzOFGA2yIlf GOl hyeySy G G
young parents (Feinstein, Robertson and Syni##9; Hobcraft & Kiernan, 20Q1)

lone parent familiesKiernan, Land and LewWi&98; Joshet al 1999) and someninority

ethnic groups (Sammons, West and Hirg®7; Strand 1999).

The contrasts between choice in middle class and working class contexts reflect
differences in cultural capital of individuals araairiilies. For example, Ball al (2000)

argue that middleclass parents seem to have clear aspirations and aragptive

leading to the greatest interventionary effect in choicgking at 16 and beyond while
working-class parents cede decistiomaking to heir child while either expressing

concern at their choices or giving their backing. One explanation for this is that those
parents who have no personal experience of higher education find it difficult to

intervene effectively. For example, intheirstu@lyy . F y3f I RSaKA 3IANI &
aspirations, Smart and Rahman (2009; 13) conclude that few express interest in

careers other than medicine because their parents know relatively little about jobs in

other sciences, engineering or technology.

In their study ofurban working class youth and their pels® choices, Archer,

Hollingsworth and Halsall (200&ls0 note that the unequal distribution of cultural and

social capital provides the students with unequal chances of succeeding in education.
They eloguently emipasise how middle class families tend to benefit from their

superior knowledge and understanding of the education system which they use to
YFEAYAAS GKSAN OKASnHapyRedy RE2Q)indd tRaywhile OK2 A O
parents from both middle and loweSES backgrounds talked to the teacher and helped
GAUK GKSANI OKAftRQa K2YSg2N] X 2yfeé YARRES
shaping of the curriculm; a finding that resonates witiWest, Noden, Edge and David

(1998) who find that weleducatedn2 G KSNBA | NB Y2NB fA{(1Ste (2

school work and to employ private tutors.
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2.4.2. Family and peer influence s on science subject choice
In the section above, the way that family contributes to the economic and cultural

capital provided ¢ a child in the educationakakesis discussed. The section below

looks at ways that families have an effect on the science subject choice process.

Family background influences choice of subjects and-tgkef science in a number of

ways. The most olous way is in terms of support, advice and encouragement.

Analyses of international tests like TIMSS have suggested that home background is a

determinant of achievement and subsequent participation in science across most

countries. However, the resear@vidence on how far and in what ways the family

influences subject choice is inconsistent. Families are often cited as significant forces in

aidzRSyiaQ ftA0Sa 6& aSNWAy3 a NBRfS Y2RSft .

Ay Sy 02 dzNJ 3 tensiand dedsRibty fusu@ scleyte careers (Bennett &

Hogarth 2009). For example, Gorard (2010) in his study of factors determining post

compulsory participation notes that students from professional family backgrounds are

more likely to stay on in edation after 16 and want a professional occupation

themselves. Cleaves (2005) study finds there is a significant influence of parents on

subject choice of more able students. However this is contrast to Foskett and Hemsley
NRGY QA OHANAMOY FIAlY RMyyTEadziykO 91 ABINE & 2dzy 3 L

decreases over time. They find that parents appear to exert influence over some

decisions more than others. For example, parents have a strong influence over the

choice of whether to participate in podi6 edication but other decisions such as

choice of subjects, qualifications and institutions is left to the student. Lindahl (2007)

concurs with this, finding that only one of the eighty students she has interviewed has

WKIFR G2Q GIF 1S &aoOAwshé3SSpingaiet atiZd@8) alsFfindthaNB y & |

parental influence is not as strong an influence as interest on student choice to take

science.

There is some evidence that parental influence differs by ethnjeity.,, DeWitet al
2012) For example in their study of subject choices in ethnic minorities, Spriegate
(2008) find that the influence of families is stronger for Bangladeshi and Pakistani
students anl weaker for Chinese studentakistani and Indian students are more

likely than other groups to be steered away from physics and chemistry careers
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through the influence of their families who are in other professions, such as medicine,
pharmacy and lawCultural influence can also manifest itself through parental

influence. Foexample, a majority of Springag(  (ROD&PrRdian, Pakistani and
Chineséi 1 dzZRSy a FTStd GKIFG GKS& gSNB RANBOGTE &

well and continue in education.

Cleaves (2005) finds that students are discouraged frommgastience due to parental
perceptions of the subject. This resonates with Springatal (2008) finding that while
most parents encourage their children to take sciences-kvals, they discourage

them from doing pure sciences at university as theyndbfeel there are any direct

career opportunities available with a chemistry or physics degree. This is supported by
[82Y Q& OoHANnnO NBLR2NI 2F KAA t K5 aiddzReée Ay
interviewed 37 1516 year olds. He finds that with the exceptiof one case, all of the
interviewees choosing physical science subjects described supportive relationships
with a parent or family member whose attitudes to education, or science, favoured
such a choiceAlso, n his study of significant persons influe@ng a STEM career choice

in 5007 students, Sjaastad (2012) finds that 22% of the students attribute parents as
the source of inspiration to follow a STEM career compared with 9% attributing their
teacherslt appears however that he did nahalyse resposes where students do not

mention a significant person influencing their decision.

2.4.3. Peer influence
Some esearch has indicated peer attitude and interest in science to be a predictor of

student enjoyment of science(g.Aschbacheet al2010, Geoge 20M@) and sharing
A0ASYyO0S AyGSNBata oA0GK LISSNE SyKIFIyOSa ai:
scientists (Stake & Nikens, 2005). Reiss (2000) and Dedit2011) both note that

peers affect how science is experienced at school. However, debpitguggestion

that peers influence attitudes to sciena@number of studiestudies suggest that few

young people choose a particular pdd route merely because their friends have

chosen itFor examplen a study commissioned by NFER looking at pbstnd post

16 choices, BlenkinsoMcCrone, Wade and Morr{2006) carried out interviews of

165 studentsvheretheyg SNBE a1 SR (2 O02YLX SGS I WOAND

sought to explore the level of importance and value that young people gatieto
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various influences on their decisions they had identified. The researchers find that
very few of the students located their friends in the centre of their circle of influence.
They also find that over half of the students indicated that while ttadieid about

their choices with friends, they did not pick subjects that their friends were dadinig.
suggests that while peers may have some influence on attitudes to science, there is

little or no evidence that they influence science career choice.

2.5 Instrumental influences on subject choice
Instrumental influences on subject choice are those influences that lead students to

choose to take science because of their career goals, for gaining admissicenoe

or nonscienceuniversity courses or for some other extrinsic reward such as praise or
accolade from significant others (parents, family, teachers, peers). It is acknowledged
that these influences do not act in isolation and may be affected by many of the other

influences above such as sedfficacy, identity and interest.

OFSTED in theBuidance for Students Studying Scigf2@4.0) note that students

choose science partly because of their particular career intentions; this is supported by

| £ S @SaQ 6 H nengclioicaol strhde wheFe skie dirdiRthat science is

chosen as a post6 subject mostly by students who need it for a specific career

ambition. Similarlyin a review of research literaturdripneyet al (2010)conclude

that the usefulness of science asareer is the most influential reason for taking

science. This suggests that career value has an instrumental influence on subject
choice. This section reviews the career choices as an influence on subsequent choice of

science.

In their study spanningsscountries Woolnoughkt al (1997) look at the factors that

affect student choice of career in science and engineering. They find that there are a
number of interrelated factors that influence science career choice and that many of

these are common acrsghe range of countries. They find that a scientific

ol O1ANRdzy R | aiddzRSydiQa FoAfAGe | yR LISNA;
they will continue with science or not. In addition, the status, salary and job

satisfaction that society accords tareers in science are also influential. They note

that the in-school factors that influence science career decisions are the quality of
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science teaching, the science content taught and the way teachers encourage
students as well as involvement in extrarricular activities related to science. The
finding that school experience of science plays an influential nate@osing science as
a career is corrobrated by other studies. Schoon, Ross and Mg&007) drawing on
data from the British Cohort Studid that interest and attachment to a science
career are formed early in life and that school experiences are crucial in attracting

young people to a career in science.

Another way that schools play a role in career choice is by the information, addce a
guidance that they provide to students to help them make informed decisions about

their career pathways. In thefB (2010) report described above, it is seen that when
making KS4 choices in Year 9, most students sought advice from family and friends

with fewer talking to careers advisors or teachers at school. In a review of careers
advice in schools, Morris (260findsthat careers guidance practices and quality were
highly variable. The implications of this are reported by Blenkies@b(2006) who

conclude that in schools where effective careers education and guidance was in place,
young people seemed to be thinking through their choices more rationally and

weighing up all the information they received. In their report commissioned by the DFE
Subjetand course choices at ages 14 and 16 amongst young people in E(2a69,

0KS | dZziK2NBE RSAONAROGS WFNIYAYy3I STFFSOGaQ 21
towards certain options both in terms of subject choice and subsequent career
pathway. Thé SESYLX ATé (GKA& 6A0GK a0OKz22taQ dzas
would bias choices towards defaults. They briefly mention bowayschool§2
presentations of subject and course choices could affect choices that students
eventually make. Howevethe limitation of their study was the lack afformation

about the way that different schools presented course and subject choices to the
students. This information would help give an insight intev students could be

forced to make particulachoices.

One question to be asked is how timing of decisions and choices affects career
aspirations. A body of evidence indicates that many students decide whether they
want to take science as a career quite early on in school (Maltese and Tai 2009,

Cleaves 2005,r8heret al2005). The Royal Society repdeking a Leading Role
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(2006&) finds that young people first begin thinking about working in STEM careers at a
variety of ages with just over a quarter of respondents (28%) doing so before the age

of 11, a third 85%) between the ages of 124 and a third (31%) between the agds

15-18. Foskett and HelmsleBrown (20QL) argue that choosing an academic route

tends to start earlier than choosing vocational pathways; this is supported by evidence
from studies €.g.Cleaves 2005, Archet al2005) that indicate some young people
adopta¥ I A0 yR aSSQ FTGdAGdzRSET RSTFSNNAYy3I YI |

after their GCSE results. This has implications for the timing of careers advice.

2.6 Conclusion
In thischapter, the literature on factors that influence experience of school science

and the factors that influence choice to take science are revieWwbdre has been an
attempt to unpickthe complexnature of interaction ofA Y ¥t dzZSy 0Sa 2y & i dzR

experience®f schoolas well as student choices.

In general, lhe literature review indicates thatcience choiceare impacted on by a
broad range of influencesuch as social and cultural background, identity -s&l€acy
and so on that are equally important asheol experiences of sciencehere is also
some indication that theeinfluences not onhaffect science choices but also school

experiences.

The literature reviewndicatestwo main gaps in the research field. Firstly thare

very few studiegsesearchimg school science experienaedecisions to take up science

in the futureandsecondlythere isa dearth of studies about school experiences of

science inthe Englishcontekt O2 YLI2aA 0S AYI IS 2F addzRRSy
science developed durinte secondary school years may have significant implications

for understanding why students choose to pursue the study of science or not beyond

the compulsory years. This is the rationale underpinning the current study.

The next chapter details how theditature reviewinformedthe research questions
and providel a framework forS E I Y A Y A ¥ ZexpérierdzaRobsthiodl 2ience and

the factors thatinfluencedthem to take science.
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Chapter 3: Research questions
3.1 Introduction
This chapter is a discussiohthe how the literature review of the previous chapter

helped shape thaim and the relatedesearch questionsf this study

A large number of the studies reviewed in that chapter used large sets of national data
and international data such as the Natal Pupil Databas@NPD) TIMSS, PISA and the
MillenniumCohort Studyd.g.Schreiner and Sjoberg 2007, Coe 2008) but surprisingly
few studies have expledd 4 dzZRSy 1 4 Q NBFf SOiA2ya 2F (GKSA!
through interviewsgvidenced by the f@er number of studies that interviewed

students and presented their perspectivesd.Cleaves 2005, Lyons 2006). In order to
establish how school experiences shape future choice of science, this study is set to
explore student perceptions of school scierand their subsequent takep of science.

It is intended that this study contributes to the research field by presenting the
perspectives of young people in secondary schools in the era o084 science
curriculum changesihe findings will be used challenge, support or further clarify the
influencesreviewed in the previous chapters far as possible within the narrow scope

of schoolbased influences explored in this study

In addition to thegaps identified in the literatur (see ChapteR conclusion that have
helped generate the research questigrisere are some gaga methodstoo. For
example, some of the studies reviewed focus on data collection from students who
have chosen to take science @.Maltese and Tai 2009 he current study include
students who chose not to take science as well as those who have chosen to take up
science postl6. Additionallymost studies relied on either interview or survey
methods. This study attempeédto gaindeeperinsight into schooscience experiences
influendnga U dzR S y {i&idecisibd@yusing both survey and interview approaches
(discussed further in the next chaptei} is intended that the interaction between

both methods would help uncover detail that is not evident ie\pously published

studiesand reports

It is important to clarify here thatvhenthe literature search and reading on the

subject was started, ivasevident that there was a dearth of literature focussing on
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school science experience as an influence on choice to take science. There was little
literature dealing with a relationship between school science experience anelake

of science posi6. Reportand reviewsy the Royal Society and government bodies
either discussed choice of subjects in general or dealt with STEM subjects as a whole.
Many of these studies looked at choices of science students, ignoring the voice of
those who had opted not to take science. However, towards the end of the research
period, a number of articles about the effects of school experiences and choice of
science were published where the authors had interviewed students and presented
their perspectivesd.g.Lyonsand Quinn2010, Bennettet al2011). The latter study
identifies a ypology of strategies for choosing to take science which form a useful
conceptual framework for understanding how students form choices; taking into
account the complex factors that influence subject choice discussed in the literature
review as well as tnmore individual personal factors such as interest and attainment.
However, this study was published after the research data for the current study was

collected and theefore could not benefitfrom the insightprovided.

Based on the literature review imé previous chapter, the main aim of the study is to
find out what role school science experiengaysin the choice to take science pest
16. The three research questions arising from this aim were introduced in chapter 1

and are now set out and justified in the sections below:

3.2 Research Question 1
The literature review in the previous chapter indicateat school experiences are

crucial in attracting young people to a career in science and that one way of
encouraging more students to take up science gi8is to make school experience

more relevant and engaging for young people.

The literature reviev highlights that perceptions of school science influence the
decision to take science later (Cleaves 2Q®dahl 200Kaltese and Tai 2009,).
Despite the different emphases found in the conclusions of these studies reflecting
different methodological apmaches, different population samples and different

educational settings; the studies above reveal a distinct pattern showing that
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in the future.

Personakxperience sugestsstudentsare enthusiasti@bout science in Yearbut

gradually becomelisengaged by the time they reached yeaf Bis study enabkthe
SEFYAYLFGA2Y 2F a0dzRSyGaQ LRAydGa 2F GASs |
always been interest in stient thought and action as they engage in learning and

other classroom activitiesAlthoughttS a4 G dzReé 2F A O0K22f Ay 3 FNRY
perspective dates back to the &t m dp\Wein@tain 1883xnd the interest in studying

student views about classroom phemena has led to large number of studi¢isese

have typicallynvolved aspects of school life such as teachers, peers, the classroom

and the schoolThe study of student perceptions of subjecta iselatively recent

additionto the fieldwith studies ofstudent perceptions of sciengraduallyincreasing

in number.

One of the aims of the studyasto understand theexperienceof school science that

students may have and ld¢d the first research question:
2 KI 0 | NB pedcéptioRstbguil thefd schobscience experiences?

In terms of this study, RQ1 aims to provide a view of school experience of science from
the perspective of students who have chosen to take sciencests well as those

K2 Kl @SyQil OK2aSy &aOASy Qbice ofthepsrticipafingS y (i A 2
students about their past experiences in science as well. This will provide insight into
which school influences students feel have made a positive or negative impact or

indeed, if they feel indifferent to the whole schasdience experience.

3.3 Research Question 2
A substantial amount of recent research on subject choice is available (e.g. Cleaves

2005 Lindahl 2007Foskettet al2008 Gorard 2010,) that indicate many reasons why
students decide to take science or ndhesehave been reviewednd groupedas
school, individual, social and instrumenitafluencesin the literature review. However,
it is intended to find out the views of the particular cohort being studied; therefore,

the secondresearch questiois



44

What are the reasons students give for deciding to study or not to study science

post167?

Although the findings may overlap other studies, for the sake of completeness, it is
necessary to compare the findings from the current situation in English schools with
the findings from other earlier studies. This will help highlight similarities and
differences between different cohorts of students from witlthe English context as

well as the international context.

3.4 Research Question 3
In his PhD study, Lyons (20@iéds that almost half of the highchieving students

choose not to enrol in science courses despite a personal interest in science. Krapp and
Prenzel (2011, 35) offer a plausible explanation for this inconsistency by noting that
science interest is depelent onquality and type of instruction; a findingprroborated

by Cleaves (2005) who reports that some students experiencing disappointment with

school science do not continue.

Although there is literature from the psychology field about the posdiblebetween
experience of and attitude towards an actiaand.Ecclest al1983, Renninger 2009),
this link has not been examined in thentextof school science choicEor example,
there is no shortage of studies on attitudegohoolscience €é.g.Osorneet al 2003)
and despite the many different interpretations of what attitude may be there is an
agreement that students findchoolscience to be irrelevant, complex, contdatien;
forbidding further investigation or questioning. With such conclusjanis notdifficult
to assume why students are put off taking science furtefurther question emerging
is why do some students who take science further seem to be resilient to these

negative influences and persist in taking science further?

Of the £hool variables that may influence the process of subject choice, the literature
review discusses studies looking at the role of school leadership, management and
ethos but he paucity of research istudent experience of school sciedesthe

reason that this specific perspective is soughtthis study, the role of schools from

'®Two main studies thastudyschool experience of science and its influence on science enrolment
decisions are Lindahl (20pand Lyons (2006however neitherstudy isset in the English context.
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the student perspective will be examined with an aim to understand its influence on

choice to take scienc&he third research question addresses these issues.

What role does school science experience play in student decisions to study or

not study science?

CNREY wvm FTAYRAYIA 2F aiGdRSyiaQ SELSNASyO!
key influences on choice to take science or not, the insight from these twstiqns
will help examinghe role school experience of science has on decisions to take

science.
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Chapter 4 Methodology
4.1 Introduction
The previous chapter details the research questions for this study while this chapter
describes the methodology @tie current research study including a description of the
research design and of the research methods. The design of the study and
implementation is describeds well as a justification of the methods chos&his is
followed by an account of the samplegulation and the pilot study. Finally the

chapter ends with a discussion of ethical implications and data analysis methods.

4.2 Methodology
In this study, beganwith research questions arising from the literature review and

then chosemethods for answeng them. From the literature review | identified my
research aim to be examining the role that school science experience plays in the
decision to take science or not pekb. Three interrelated, but distinct, research
guestions have been discussed in firevious chapter. To answer these questions, |
looked through similar investigations to review the methodology and research design

before deciding how to approach my own study.

My interpretation of the meaning of methodology from the literatueed.Bogdan and
Biklen 1992; Bryman 2008; Silverman 2010; Punch 2009) is that it refers to a set of
methods about the way research in a study should be carried out. For this study, a
comparison of advantages and disadvantages of qualitative and quantitative methods

was made as outlined in table 4.1 (see below).
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Table4.1 Comparison of advantages and disadvantages of qualitative and quantitative research me'thods

Quallitative research design: Qualitative research design:
Detail / depth Dependent on skills of researcher
No restrictions orguestions (in terms of Rigour of questions hard to maintain
how many) Analysis/interpretation time consuming
Research frameworks can be revised Researchers presee may cause bias
Interested in human experience Not generalisable

Subjective
Quantitative research design: Quantitative research design:
Large amount of data leading to Too superficial
statistical significance Hypothesis needed before studyissues
Eliminates subjective bias need to be known
Useful for testing hypotheses Evaluative not generative data
Generalisable Can be structurally biased
Objective
Uncovers general patterns and
relationships

tadapted from Bryman, 2@) Punch 2010, Grix, 20@hd Silverman 2010

Notingthe advantages and disadvantages of both types of research detsiggs i
concluded that ira quantitative researctapproach the large amounts of data
although allowing gneralisalility would resultsin asuperficialtreatment of student
perceptions. Quadtiative data wouldend a richness and description thabuld
enhance thequantitativefindings; on their own, the qualitative results may lead to a
subjective interpretation depending upon a smaller sample and therdfertess
representative Thus, | cooluded that a mixed methods approaslasneeded(as

explained in 4.2).

4.2.1 Mixed methods
AusefulA Y G SNILINBGF GA2Y 2F ¢l AKF112NR YR / NBa

methods research is that data is collected and analysed using both qualitative an
guantitative methods and approaches in a single study. Using this approach, | can
collect both qualitative and quantitative data to help answer the research questions in
a mixed methods approach. As Cresswell 2@bints out, mixing both qualitative dn
quantitative data will help to understand the research problem more completely.
Although it is possible to collect both qualitative and quantitative data using a single
instrument, | wanted to use two different instruments for collection of multiple

sources of data; allowing theeduction oferror and an increase walidity of the data
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4.3 Research design
A number of authors that focus on research desigigy.Bryman 2008) point out that

the methods used to collect data have to be considered caredslihey determine
the shape of the research study. Before | made a choice of methods, | looked at the
research designs of other similar studies to see what instruments wereinssth

and the advantages and disadvantages of each (see table below).
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Table 4.2: Research designs used in similar investigations and a justification of why/why not they are suitable for
the current study

Research design Justification for using Justification for not
this method using this method
Quantitative Woolnough  Background theory May not go beyond
1994 informs study attitude
Survey questionnaire eas Need a large
to administer sample

May highlight differences
between subgroups
Hypothesis led

Qualitative Cleaves 200t Small number of The data collected
interviews to gather is only as good as
empirical data G6KS NBasStk
Grounded theory guestions
approach

of interviews means it is
independent of other
research findings

Longitudinal Lindahl 2007 Allows tracking of change Time consuming
over time over years rather
Provides wealth of da than months
for comparisons between Greater chance of

subgroups as well as sample attrition
individually Data intensive
Costly process
Ethnographic Reiss 2005 Small sample Issues of access
Detailed Difficult to
generalise
Subjective
Case studies Bennettetal { dzA 4§ SR (2 Wi Labour intensive
2011 guestions Data intensive

Focus on contemporary Attrition may be
events (as opposed to fatal to study
historical events)

Limited sampling frames

Single / multi cases

Exploratory study

| wanted to make a comparison of science and-g8oience students as | thought it
would be possible to isolate traits of behaviour associated w@bhparticular group

of students. Apart from this, | was limited by tiraad resources; sodsed orthis, |
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concluded thathe two instruments suitable for answering my research questions are
survey questionnaires and interviews. The literature review indicated that survey
guestionnaires are used in most research related touptake of subjects and it was
decided that since the background theory needed to inform the study were already
known'’, a quantitative approach would be the best method to collect a large amount
of data thatwould be a more representative (although siithited) sample tohelp

highlightdifferences betweerstudents

From the research literature it is apparent thegmistructered interviews are ool

chosenin related research examining individual perspectiv@smistructured

interviews would have the flexibility to build upon individual student responses and
SEFYAYS 6KFG GKS aAlddzZ GAz2zy fTABiwast A1 S T NJ
decided to us both quantitative (survey questionnaire) and qualitativefurws)

methods to collect data.

4.3.1 Setting up a two-phased study
Cresswell (202 4) describes a twphased study as one in which data is collected at

separate stages using different methods. This is the form that the current study took; a
survey queBonnaire was devised to elicit both qualitative and quantitative data about
school experiences and choice to take science or not. Then a sample of students
completing the surveys was interviewed in more detail about their experiences of
school science antthe factors affecting their decision to take science or not. The phase
modelallowedme to investigate and analyse a range of aspects of school science
experience and the process of science chaadmrdinga chance to refinénterview

questionsin the ight of emerging findings.

4.3.1.1Phase 1: Thesurvey method
In this section | will discuss the survey method used in the current study which consists

of the storyline instrument (described below) and additional survey items. First there
is a general dicussion of justification and limitations of the survey method followed by

the details of the survey questionnaire used to collect research data.

" From the literature reviewthe kinds of school factors that have an effect on studdetisions to take
scienceg examination results, teachers, curriculum content, options allowed by school, careers.
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Justification of the survey method
The survey method is an effective datallecting technique as it can barcied out in a

relatively short amount of time and allows responses to be collected from a large
population sample. The large amounts of data allow for statistical tests of significance
to be made. Although there may be some subjectivity in choice ofturess®, there is

less chance of observer subjectivitparticularly where the survey is administered by

a third party. The survey method involves a reasonable cost in terms of time and
administration as compared to a labour intensive method such as interviewing. The
survey method can be carried out in realissettingsg in the case of this study, the
survey questionnaires were administered to students in their classrooms at school.
This helps increase the validity of the survey instrument since the students answer the
questionnaires in natural surroundingstivteachers with whom they are familiar.
However, this may introduce further problems in that teachers may be rushed for time

and do not allow students time to complete the survey in a considered way.

Limitations of the survey method
Survey questionnairgend to be seen by students as boring and they do not like lots

of writing (Oppenheim 1992). | addressed this issue to some extent by making sure
the items were short and where possible, included items where students may simply
tick or circle around choes. | decided to ask students about details during interviews
instead of getting them to write out responses to a great number of questions.
Another problem with survey questionnaires is that inappropriate wording or placing
of questions can cause a bias addressed this issue by making sure that the face
validity?® of the survey items was checked. Inflexibility is also a problem with survey
guestionnaires in that the items are inflexible because they cannot easily be changed
to suit particular circumstages since this would reduce comparability between the
different versions used. In the case where large numbers of questionnaires have been

printed, any mistakes on the printed questionnaires are costly and time consuming to

18 E.g., the researcher may limit the range of answers the respondent can give by setting a limited
number of answers to select.

¥ By infltencing students to answer in a particular way through introduction of the context of the study
*°This was established by asking people who had experience in the field to act as judges to determine
whether the survey items reflected the concept | was meamgy(Bryman 2008:152)
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rectify. A further limitation ighat the same questions have to be answered by all
respondents and do not have the potential to reach beyond population trends. The
pre-specified selection of choices may also limit the choice process of the respondents.
These limitations are inherent Burvey questionnaires and careful wording of the

guestions was used to overcome these problems.

The survey questionnaire
The survey questionnaire was designed to collect both qualitative and quantitative

data in the form of what is called a 'storylineagh (see below for an example of the

AN KO Ff2y3 gA0GK 20KSNJ adzNBSe AdGSyaod . 2
experience of school science over the previous six years of schooling and to investigate
which school factors had an influence dmoae to take science or not (see appendix

B). Further details of the storyline instrument follow below along with justification and

limitations of using this instrument.

The storyline instrument
The current study uska modified version of the storyline instrument in a quasi

longitudinal approacft. The storyline instrument consists of a graph or chwth a

scale of 86 on theverticalaxis and school years from Year ea 11 on the

horizontalaxis (see fig 4.). The student indicated their overall judgement of school

science in each year by drawing a point corresponding to the numbers on the scale. A
point at 0 would indicate a very negative experience and a point at 6 would indicate a

very positive experienceA point at 3 means the student had neither positive nor

negative experience of science. Bryman @@43) suggests that when asking

respondents to choose between multiple points on a scale must makesure that

the choices provided are balanced. | maiee that the scale on the storyline graph

KFR I oFflFryOS 2F LRAYy(Ga 0620S YR 06St24
were not loaded in favour of either negative or positive perceptions. | chose the scale

to start from Year 6 sothatthere igoal 8 St AyS FT2NJ 01KS &dGdzRSy (i Q
secondary school (Yearsl7). This would help distinguish which students had a very

negative or positive experience of school science from primary school.

L This study does not follow a traditional longitudinal method where students are surveyed or
interviewed at multiple stages over a course of time; it is a retrospective view of their experiences over
time but collected at a singlgoint; hence quasiongitudinal.
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Once they completed the storyline graph, students areruged to explain the

reasons for high points and low points in their graph. Both the storyline graph and the
answers to this question provide evidence for RQ1 about student experience of school
science. My main assumptiovasthat the trajectory of the stryline graph is a sum of

GKS &a0GdzRSYy(iaQ SELISNASYyOS 2F &a0Kz22f &aOASy
below.

Figure 4.1Storyline Instrument

Year 6 Year 7 Year 8 Year 9 Year 10 Year 11

School Year

Justificationfor using the storyline method
The storyline method was first used by Gergem cpy c 0 (12 €221 G O2f

general feeling of welbeing. It was later used by other researchers to look at
0SFHOKSNDA LINA2NJ SELISNASyOSa 6. SA2FlNRI ™
(Beijaard van Driel & Verloop, 1999; Dreschler &wDriel, 2008), reflection in teacher
education (Conway, 209, s Sy OS (S OKSNID&a f SINYyAy3a ol Sy
2009 and as an alternative to interviews in healthcare (Thoetas, 2009). These

studies highlight the use adfie storyline methodas a narrative tool. In recent decades,
narrative as a research methodology has become a popular method of inquary (

Connelly & Clandinin 1990; Elliot 2005).The narrative experience is descriBechtly

(2009; p38) as an account of an event or seveeddted events described by a person

who was involved in the episode as an active participant. In other words, narratives are
AU2NRASE 02dzi AyTFfdzSyadAlt AyOARSyGa Ay |
a narrative approach is that it has tipetential to demonstrate both the uniqueness of
AYVRAGARdAzZI £ 4aQ ftABSE YR UKS AAYATINARGE 0Si
(Thomas 2003). In their review of the storyline method Beijaral (1999) conclude
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that it is helpful in evaluatingkcl y 3Sa G KNRdzZAK AYRAGARdAzZ £ (S
my use of the storyline methodthought it would behelpful in encouraging reflection

on events during their school years. An advantage is that the respondents reflect on

their experiences througbut their six years at school and interpret them; which is a

difficult task for a researcher trying to interpret their narratives using other research
methods. For example, researcher and respondents have different frames of

reference anditis likelytia G KS NBX &SI NOKSNJ AyGdSNLINBGa
different way than intended by the respondent. This reflective process gives students a
OKIyOS (2 LINBaSyid (GKSANI 246y Walaz2NEBEQ FyR |

The storyline methocemployed in this stdy isalteredto the wayit was employed by

other researchers mentioned abovin their studies, the researchers use the storyline
graph as a tool to beompletedin the presence of both researcher and respondent in

an interview situation. The researcher explores each point with the respondent as they
are drawing their storyline graph. Although there are certain advantages to this way of
carrying out the method, sth as being able to question there and then what is fresh in
the mind of the respondent instead of coming back later after weeks or even months
to ask the details drawn in the graph; however, | decided that | wanted to use the
storyline method in a diffenaet wayfrom the original methodThe main reason for this

was that | wanted respondents to answer other survey items at the same time and the
interview timeframe was not long enough for all this to occur in one session. So it was
decided that students copiete the storyline graph as part of the survey questionnaire
and that | would ask questions about the storyline lateaminterview. Two other
considerations also played a part; firstly, | had an idea that there would be a number of
different types of gaphs and that carrying out the storyline method in the manner
Gergen suggested would limit the number of graphs | would obtain. Secondly, students
may feel pressurised to complete the graphs in a short time in the presence of the

researcher, thereby podsly affecting the way they completed the storylines.

One of the main advantages of using the storyline method is that it provides an
opportunity to gather potentially rich and descriptive data, while also giving
respondents an interesting way to record thexperiences. Conwag@01) points out

that the storyline method is often perceived by the respondents as an interesting and
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creative mode of seléxpression (p94). In the literature review there are many studies
which investigatestudent attitudes and prceptions to science and that tend to

aldl yRINRAA&S &0 dzR-8efinedicategbidesi( gJRind,a&hés aid2z  LINS
Barmby2007), with little opportunity to establish the meanings or contexts behind
their responses (Lyons 2006). The use of the st@yhethod helped to address this
issue by enabling students to interpret their reasons for high and low points in the
graph and gave them a chance to explain the meanings and context behind their high

and low perceptions.

Limitations and delimitations of ging the storyline method
The main criticism of the methddys in itsetrospective viewpointn which students

are required to reconstruct past evenfBhese types of studies are subject to the

weaknesses of accuracy, recall and post rationalisatior{White 2007: 51). This is

also highlighted bysergen (1988; 28yho points out thatmemories constructed from

0KS @GASgLRAYG 2F (GKS LINBaSyd Yire y24d oS
acknowledged that as more knowledge is gained and new pensgsatevelop,

students may forget details or remember different details; interpretatiansl hence

stories may changeikes and Gale (2006) warn that this is something that all users of
narrative approaches should acknowledge about the nature of theihods Thus,

changing stories is a problem with any type of narrative approach and not exdaosive

the storyline method. The mixed methods approach of the research design is an
FAGGaSYLWG G2 OGNREFy3IdzZ S GKS addzRihdaQ aidz2

stories.

Gergen (1988) points out that another disadvantage of the storyline method is that the
information collected can sometimes be too general and fail to do justice to relevant
details. In the case of the current study this is further compouhblg the necessity to
reduce the size of the graph to fit on an A4 size sheet of gageor this, the students

had to depict whole school years in a single point. So it could be questioned that when
students put down a point for Year 7, for example, diiéyt intend to convey their

feelings about the beginning of year 7 or the end of Year 7? It is acknowledged that

*2To keep to the idea that the survey questionnaire should fit on a single sheet of paper and not put
students off if they had to complete many sheets stapled together.
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this is a design limitation of the graph when used in this way; adding points to each

year will make the axis of the graph too crowded and aeimfg especially if | asked

students to mark points for the beginning, middle and end of each school year. | also

had an idea that students may not remember particulars of each year in such fine

detall. It is assumed that the single point they drew fortegear was enough to
GNAIIASNI I alddzRSyiQa YSY2NER 2F | ONRGAOI
aidzRRSyia 6SNB o6tS (2 SELXIAY GKS Waiz2NE!
asked about finer details of each year during the interwawch some students were

able to supply while others just talked about their experiences of a particular year in
general. To make sure that the information collected with the storyline graph is not

too general or fails to do justice to the detail of2& L2 Y RSy (1 Qa ai2NBT L
to describe events that influenced high and low points in the graph in order to unpack

their stories. It was also found that with less detail recorded on the graph itself, it was
much easier to understand the trends adkdanges in trend rather than if there had

been many data points per yedn conclusion, | felt that although | may have gained a
Y2NBE RSGFAT SR LISNELISOUGABS 2F S OK AYRAODAI
technique of applying the storyline methodywbuld have gained faiewer varieties of

storyline graphs and would have been unable to decide if I had achieved the full range

or not?>,

The survey items
Besides the storyline graph and its associated questions, the survey questionnaire

elicits information from the students about their choice of subjects-#¢vl and their

choice to take science or not at university. It also contains open and closedtdems

St AOAG FdzZNIKSNJI RSGOFAfTA o2dzi GKS addzRSy
reasons for choice of science or not (see Appebdior a copy of thdinal survey
guestionnaire).The original questionnaire (Appendix C) was developed ovandar

of months to tale into account ideas from the literature revieBelow is a discussion

of justification and limitations of the survey items that form part of the survey

guestionnaire.

> For example, if all the graphs obtained were ofyoone or two types of trajectory.
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Justification and limitations of the survey items
The storylinggraph was used as éffirst section of the survey instrumeandis

described above. In additicdio the storyline graphhere were a number of items on

the surveythat consisted of different formats; dichotomous answers, closed and -open
ended questions awell as multiple choice items asking for eitlogre option or all

that apply (8e appadixD). These items were chosen with a specific design; to make
the answering of the survey instrument as short and easy as possible. Oppenheim
(1992) notes that studestare often slow writers. Coupled with factors such as a short
time to complete the questionnaire as well as the tendency to become bored easily,
the reliability of answers to open questions becomes problematic. In this case, closed
guestions are the simpst and quickest ones to answer. However, to keep the
narrative rich and to allow respondents to provide context and meaning to their
answers, | provided room on the questionnaire for students to respond in more detalil

if they wished.

In the first sectio of the survey questionnaire, there are a number of demographic

j dzSaGA2ya GKFEG Attt LINPDOARS AYF2NXNIGAZ2Y |
subjects they are taking at pesb to help give an indication of whether they are

scientists or norscientsts (a full discussion of this characterisation is given in Section

49 below) and c) whether they plan to take science at univefsitythis helps

categorise whether the student will take science in future or not. The need for

students to write their naras at the top of the survey instrument clearly raises

important issues of research limitations and ethics.

The ethical issues for the whole study will be discussed below, but the design
limitation for this is that respondents may be less frank and opbamthey know that
their responses are not anonymised. | sought to overcome this limitation by asking
that the survey questionnaires are completed and returned in such a way thaheo

else apart from the researcher sees student responses and that stsigkere assured

“¢KAE Ayg2t @gSa aildRSyidiaQ 26y 2dzRRISYSyld 2F 6KSGKSN
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by their teachers that this was the c&3el could have used a number system in which

| designate each survey questionnaire a number and ask students to write their names
against the number on the survey questionnaire on a separate sheetever, this

would have introduced administrative delays and | decided to keep to the original

method of writing names on the sheet to aid compliaméeéeachers

Question oneis the storyline graph and its two associated open questions explaining
their high and low points. The findings help answer RQ1 about the experience of

school science.

Question twois focused on the time the student decided to take science or not at
post-16. Data collected from this indicatéhe stage / age at which the decision to take
science in the future or nowas taken. It alsprovides evidence for the research

guestion about patterns in timing of decisions as well ancillary support for RQ2 about
the key influences on decision to take science. The limitation of this question is that
the students completing the survey are all in Year 12. The main reason for their choice
to take science or not may be strongly linked to their success or otherwis€E BEG

This issue will be addressed through individual student interviews where the timing of

science choice will be probed in more detail.

Question threeis a dichotomous item about whether the student feels that school
science has had an influence on thehoice to take science or not in the future. If they
answeredin the negativethere is an open ended section where they can explain what
influenced their decision to take science or not. The data collected prsvide
quantitative evidence for RQ3 about wiher they feel school has influenced their

decision to take science or not.

Question fouris a multiplechoice item about the influences on taking science or not
at post16. The answers to this question will provide evidence for RQ2 about
influences on deisionmaking as well as RQ3 about the role school experience plays in

decisions to take sciencé&his is a closed question involving a choice of six school

> The teachers giving the questionnaires out were given (verbal) instructions to allow students who
completed the surveyto put them in a big brown envelope that would be sealed after the last
questionnaire was collected. This would then be posted to the research institute.
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influences on taking science or not taking science. These influences have emerged

from the researh literature to have an effect on student choice of science and

students have a range of three choices about how much influence each had on their
OK2A0S 2F a0ASyOST?wWhe of tigeiiritationy & praséniing  y R W1
prescribed choices idlosed questions is that some people tick off moategories

than they intend tain an open question. However, the prescribed choices are
AYLRNIFYG a GKS@ NBTfSOG 2yteée WwWaokKzz2f A
invite influences that are not reessarily schodbased. It may be argued that perhaps

the influence on science choice was not scHoaded and it is for this reason that

GKSNE Aa | &LI OS F2NJ aGdzRSylivasi2 &ALISOATE
acknowledged that some students wouldesgt a number of factors and that this

would disproportionately distort the results. For this reasangdents are instructed to

put a circle around thenefactor they felt had the biggest influence on their choice to

take science or nofThis would helglicit informationabout the biggest school

influence on science choiegthout the need for applying weighting factors &l the

answers

Existing studies indicate that some studentayhave a preference for one or another
of the three sciences. Thaél question asks student to indicate which science they
liked best (if any) and state the reason why. This epeded question will provide
evidence for science subject preferences and why students like or dislike a particular

science subject compared tmother.

4.3.1.2 Phase 2: semistructured interviews
t dzy OK oHAandpT mnnO adldsSa GKIFIG GKS AydSND.

perceptions, meanings, and definitions of situations and/or constructions of reality.
For this study, | wanted to listen what students who had already made their pd$
decisions to take science or not had to say about how they made their choices. | also
wanted to explore in greater detail the reasons students gave for the highest and
lowest points in their storyline gpdns. For this reason, | decided to use one to one
interviews to probe further the influences cited by the students as reasons for their

choice of science. A number of writeesd.Bryman 208, Punch 2009) describe

Ly KAYRAAIAKGSEZ L &aKz2dA R KIFI g8 AyOf dZRSR wy2y$SQ | a ¢
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various types of interview in which theege varying levels of flexibility for the

interviewer. The most flexible is the unstructured interview where the interviewer

does not prepare any questions and uses the narrative to formulate and ask questions;
while the least flexible is the fully strugied interview where the interviewer does not
deviate from the script. | chose to carry out sestructured interviews so that | would
have a small number of questions that | could ask in any order and also have the

flexibility to follow up pointsthatemdB S FNB Y G(KS addzRSydaqQ 02

The interview schedule (see appenjxconsisted of introductory comments followed

by openended questions that could be asked in any order. The interview schedule was
designedo take into account key points suggestegt Bryman (208; 251); avoiding
general and leading questions, avoiding questions that are deldnieelled or include
negatives and avoiding the use of long, complicated questions. There were a small
number of questions in theriginalinterview (see appetix A) but these were

developed after the pilot took place (see 4.4 bel@s)lwasinterested in the student@
points of view and in gaining rich, detailed answers; and | wastedentsto have as

much time as possible to voice their views. Thestions designed for the semi

structured interviews can be categorised as:

Questions about contexfThe aims of these were to build up an initial rapport with the
students and gain a general picture of their ideas about what school sciercg.|s;

what do you think is meant by school science? What subjects are you doing currently?

Questions about value of sciend@éiese questions helped me to understand how
students looked at the value of scieneeg.,in your opinion what is the value of

science / shald everyone at school learn about science?

Questions about school experientbese questions helped probe in detail the

aGdzRSYy 1aQ SELISNA SgQf fou enpy sehod igntce / teldeSy OS T
about your storyline graph / did you feel thersa way about all three sciences?

Questions about subject choicéisese questions gave me insight into the reasons why

students chose or dropped different subjectsg.,how did you come to choose the

subjects that you are taking now?
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Justification of interviews as a research method
Although much of the information collected by means of an interview could be

collected on printed questionnaires; the survey instrument is not able to collect the
descriptive data needed to answer the research questions iayathat would

disentangle some of the more problematic relationships influencing decisions to take
science like school ethos. The role of the sstnictured interview in providing

greater flexibility is already described above. In addition, the developwiea

personal relationship during an interview was more effective in eliciting answers rather
than the impersonal method posed by questionnaires. For example, when a student
found an interview question unclear, they were able to ask for clarificatiomas also

possible to scaffold questioning or probe deeper to tease out emerging issues.

An alternative approach to individual interviews would be to use focus group

interviews. This consists of a group discussion focused on topics provided by the
reseacher (Gomm 2008). The method involves audio or video recording of the session
for later analysis. An advantage of this method is the ability to interview a larger
sample of students in a relatively short time. However, individual interviews provide
extensive data and may offer a more accurate reflection of individual vesxsme
individuals feel shy or insecure when talking about personal opinions in a group
situation. A pilot test of this method showed that saffsured and confident speakers
tendedi 2 WKA2I 01 Q (KS aSaarazy |yR AyaraidasSR
the more shy members of the group. The more-sai$ured and articulate students

may dominate conversations, but it is the silendr silenced; students that | also

wanted to hear from to understand why some students disengage from science. It is
also difficult to follow the line of conversation as individuals sometimes paired up to
discuss points which meant three or four different discussions took place at once. This
is overwhelming for the interviewer and results in voice recordings thatodien

inaudible andmpossible to disentangle when transcribfigMoreover, the influence

2F (KS aitdzRSydaQ @OASga 2y SIFOK 20KSNJ Aa

2" did try a focus group interview with aap of five students in one school where there were many
students waiting to be interviewed and time was short. However, the recordings had to be discarded for
the reasons mentioned.
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discover what each student thinks or believes individually and independently of the

others.

Limitations of interviews as a research method
l2ft gl & YR WSTFSNBR2Y QA 6uHnnn0 O2YYSyd Gl

relationship between interviewer and inteeiavee highlights the difficulties caused by

0KS NBaSIFNOKSNRa LINBaSyOS AyFfdzsSyOAy3a (K:
faced during interviews about my role in the school; students wanted to know if | was
w2yS 2F GKSYQ 0 i Siardés hathwes d researcieScartydhgio® a | a &
study in science choices, some students were still suspicious. In this case, | felt that

they limited their responses and did not fully express their views.

Another problem in any type of interview is thatetmespondent may feel the
compulsion to ovenarrate to please the interviewer or undearrate because it is
natural for them to be shy, hesitant or silent. This is a risk inherent in any method of
collecting information from a respondent, whether itar individual interview, a focus
group interview or a survey questionnaire. | tried to address this problem by making
sure it was made clear from the outset that there were no right or wrong answers and
that anything said in response to the interview quess would be confidential. | also
carried out the interviews in as natural a setting as possible; on the school premises

and during the school day.

The flexibility of a senstructured interview puts greater pressure on the researcher

to adapt the quesbins and their order and still make sure that all the questions are
asked. Although | tried to work through the schedule of questions, it sometimes
became difficult to follow the sequence when students started talking about related
topics. Another problenalso arosewith standardisation of the questions asked of
respondents. | tried to reduce the variability of questions asked of each respondent by
making sure that | noted down all the sgjoestions added and made sure to ask these
in the other interviews. fiere is however a tradeff between standardisation of the
interview questions and the chance to collect unique and interesting data. Also, some
of the additional questions were specific to the case. For example, a female student
who was interviewed saichat her interest in science arose fromedevision

programme and this led to further questions about which programmvlich
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particular aspect of therogrammeas well as the main character who influenced her
interest and why. These questions were notesslof any other respondent as no

othersindicated that they were influenced by a TV show.

Apart from the above considerations, interviews are a costly process, the time taken
for each interview, the costs of transportation to interview venues, use of voice
recorders and time taken for transcription all contribute to this cost. Interviews
generate large amounts of data that need to be transcribed and analysed and some
parts of the conversation may be of no value to the research project. It is a very

labourintensive method when compared to survey methods.

4.4 The pilot
The pilot study was carried out ah altboys grammar school iro8th East England.

An earlier version of theurvey questionnaire was completed by 98 science and non
science students and& these students were interviewed. The primary objective of
conducting a pilot study was toial the items in the survey questionnaire and the
questions in the interview schedule. The secondary objective was to gracdia

research interviewer andainan understanding of the management of data collection.
Carrying out the pilot was useful because it gave an indication of theftiznee

involved in getting surveys completed and carrying out interviews. It also gave an idea
of the time involved in dtating survey data and transcribing interviews. This helped in
an estimation of the number of surveys and interviews that could be realistically

carried out in the two and a half academic terms allocated for data collection.

The pilot work was carried owtith an early version of the survey instrument (see
appendixQ that consisted of a single page with two questions. The survey data
collected in the pilot made me realise that a lot of narrative content about the
influences on choice was lost in the suyvastrument because the students did not

have enough time, space or inclination to explain their high and low points for each
year at secondary school in detail. The instrument was revised so that students would
explain only high and low points of the sgtine graphs. In addition, it was realised

that the data collected with the instrument did not provide enough evidence to

answer the second and third research questions about influences on student decisions
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to take science and how school factors influettue choice, so more items were
added that would enable this data to be collected. This resulted in go@ge
guestionnaire with four main questions. The revised survey instrument was tested
with a sample of 25 students atcallege of Further Educatiqfg. One minor change
was made to question 4 on the suggestion of my supervisors; | included a range of
choices a lot, some or a little that students could select to say how strongly specific

school influences affected their decision to take sciemceot.

The data collected from the piloted interviews also highlighted ways to develop the
guestions in the interview schedule and as a result, the interview schedules were
modified. More questions were added to the original schedule (see app&)dox
ensure that there would be enough data to provide evidence for all three research
guestions. Also, some contextual questions were adgedy.,what do you think
school science is?to help break the ice and start the interview instead of launching

straight into the questions.

The pilot survey data also showed interesting features in the storyline graph
trajectories. It was possible to classify the trajectories into four different types
(described irb.2.1). These trajectories could also be used as #stfas selecting which
students to interview. For example, a nenience student with a gradually progressive
trajectory in perceptions of science would be interviewed to find out why they had

chosen not to take science.

The pilot interviews were carriedubin an empty teaching room. However, other
interviewees were present in the room waiting to be interviewed and I felt that some
AYUiSNIBASGSSa KSER o0F 01 2y AYF2NXNIGA2Y | a
interviewees had been conditioned #®y had a chance to hear the questions and the
replies of the first interviewee and were able to formulate a response in the

meantime. This highlighted that interviews should be carried out individually as there

is some influence of another person beingfhe room. When planning the interviews

for the current study, | specifically asked each school to provide a space so that | would
be able to carry out interviews where students would not feel their conversations

being intruded upon.
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For each interview,tried to follow the same technique consistently; | would start by
introducing myself and the purpose of the study. | would then ask permission to record

the conversation; once this was given | would switch the voice recorder on and then

ask a preliminarguestion about which subjects the student was studying in sixth

form. Once the student appeared relaxed, | would start with the first question in the

AYGSNIBASSG aOKSRdAZ S FyR fSG GKS addzRSyidQa

4.5 Sampling

4.5.1 The schools

Due to the main aim of the studyinvestigating views ofpost ¢ & (i dzZRSy i 4Q SE

of school sciencel knew from the outset that | would only sample schools with sixth

forms. My experience as a FE lecturer gave me an awareness thatdke in FE

collegesis too varied to gain a view of school experience; e.g. mature students too far

removed from their early schooling experience as well as students who ledtver
been excluded from school¥hey would therefore not be a consistesample
population. My review of the literature also pointed out that | needed to take other

factors into consideration about the selection of sample schools such as:

1. Coeducationat gender differences in response to school experience and science
choiceshave been seen to influence students

2. Within or close to a citg there is some indication that urban and rural settings may
provide differentfindings.

3. State maintained; personal experience indicates that thgoe of studentin state and
private schools nay be different in terms of SES and parehi@tkgroundTo decrease
variability because of this difference, it was decided to sefeinstream schools.

4. Having a large sixth form with a range of subjects offeradarge sixth form would

allow a large saple of students to be surveyed. Having a range of subjects offered
SyadaNBSa GKFd GKS aoOKz22f Aa y24 tAYAGAYS3

their choice with suitable alternatives.

5. An equal mixture of science and nsnience specialisntsreview of the literature

shows that specialist schools may affect the outcomes of student choices; therefore a

range of specialisms would ensure a variety of scienceSwence subjects.

Q)¢
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After initial problems in gaining access into schools for the reseadundy,d was able

to negotiate access to seven schools; four located in urban areas of Surrey, one located
in an urban area of Sheffield, one in London and one located in arsemhiocation in
Yorkshire. Thus the schools to which | had access were agqiutposive sample that |
hadplanned Each school that allowed access to interview the students was paid a
small contributio® towards administrative costs and in acknowledgement of their

help. Table 4.8lescribes the characteristicd the schools involved in the sample.

4.5.2 The participants
Students in year 12 aged -l§ yearsvere an appropriate sample for this study

because of two main factors. Firstly, these students have just crossed the transitional
phase where they can choesvhether they want to take up science or not and

secondly because they are at the stage of their secondary school years where they are
not too far removed from their school science experiences in lower school. There is
another pragmatic consideration tostudents in Year 12 are just beginning their A

level studies and are not usually in the intensely esxamnted frame of mind that

year 13 or Year 11 students (or their teachers) are found to be in at the time of year
that the surveys and interviews weoarried out. They are more likely to be available
FT2NJ OKS Fdzftf GKNBS I OFRSYAO GSN¥a O2YLI} NJ
and a half terms. Also, Year 13 students are a year further away from their experience
of secondary school science ebes and this may result in difficulty in remembering

past experiences in lower school. Year 11 students are unsuitable as they will not yet

have made their choice about taking science or not fdst

Thereweretwo main categories of student type that thstudy sample (see Chapter
1 page 18 for details)scientistsand nonscientists.This categorisation was developed
further once the survey questionnaires were completed and analysed as discussed

below (section 4.9)

I initially planned to carry out sueys on a sample of around 4800 students as | felt
that this would bea large enougtsampleto produce useful results but small enough

to remain manageable for a single researcher in the time frame allocated for carrying

28 Apart from the private school
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out the research data collectionthree academic terms. Of the sample of students
surveyed, | calculated that | would be able to interview approximately 10% of students
in the timeframe available. The students answering the surveys would be selected for
an individual interview based dheir science choiceswhether they were taking

science or not taking science in Year 12. | planned to interview equal numbers of males
and females making sure that there are equal numbers of science andaiemce

students represented (see table 4.4 ftetails of sample}Xowever, this was not

possible due to a variety of reasons explained.t?2.
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Table 4.3 School characteristics of the participating school

| sSchoot | . c | R | G | _E_ | s, | B | CL |

No of pupils on
roll

\[oNe} puplls on

Slxth Fornroll
4% 3% 11% 8% 1% 11% 0%
SChOOl ) ------.
School settlng Urban Urban Urban Town and Urban Urban Urban
Fringe

Spemahsm
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4.6 Implementation of the two phases of data collection
As mentioned above, the data collected for this study was carried out in two phases.

The first phase was the survey gtiesnaire and the second phase was the interview.

Below is a discussion of the two phases.

4.6.1 Phase | Questionnaires
After several weeks of negotiation with the schools, it was decided that | post the

survey questionnaires to the contact person for disstion in the Sixth Form. In most
cases, Year 12 form tutors would hand these out to be completed during form time.
{SYRAYy3a GKS ljdzSadA2yylANBaE o6& Llads G2 o
has limitations. Punch (2009; 249) highlights thap@endents should be approached
professionally and be fully informed about the purpose and context of the research as
this ensures that people will cooperate and the quality of data is improved. He also
emphasises the importance of the researcher to stagontrol of the data collection
procedure rather than leaving it to others. This was not an option in the case of the
current study, the schools preferred to administer the questionn&fresth the result

that it was left to individual schools to distrieithe survey as and when they saw fit.
One main limitation is the possible lack of adherence to confidentiality and anonymity
procedures. For example, the schools distributed the questionnaires through Year 12
form teachers. These teachers are usually merstof staff who have teaching
responsibility in the sixth form and if the students are not reassured about the
anonymityof their questionnairesthis may influence their answers. This problem is
increased because the survey questionnaires are not anoagraad although it was
stressed during the correspondence that no one should see the completed
guestionnaires but me, it is difficult to judge whether this was upheld by many of the

individual teachers in the respondent schools.

Once the questionnaires werreturned to me, a code number was assigned to each

survey form ad demographic details enteredto an Excel spread sheet for that

# Usually because they did not want theditional logistical and administrative burden of inviting me in

to administer the questionnaires. This worked well in some cases where they were able to target a large
group of students in a number of sittings; but not so well where some schools toakitheiin

administering the questionnaires and these had to be followed up many times. Alongside the limitations
discussed above, posting the questionnaires back to the research institute posed a risk of loss in the post
¢ as did happen with two batches.
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school. The other items on the forms were coded by numbers and symbols to enable

the information to be inserted into singkeells on the spread sheet (see Apperngix

4.6.2 Phase Il Interviews
Interviews wereconducted after the completed survey forms were received from the

school. The survey forms were divided into science andsuignce categories (see
4.5.2above) and edt category was classified on the basis of the storyline graph
trajectories (see below anl.2.1for details). Although it can be argued that this
categorisation of students brings about a selection bias; it is an unavoidable step of the
process if | am tobtain data where male and female scientists and 13orentists can

be compared according to their storyline trajectory. | tried to limit the bias by making it
equally likely that an individual would be selected from their group by generating
random numbes and selecting students from the number assigned on their survey

form.

The trajectories of the storyline graphs are classified into four tgpga®gressive,
progressive with ups and downs (PUD), regressive and stabl&.&é&#or more

detail). Based othese trajectories and the type of student (male/female and
scientist/nonscientist) | drew up a list of names of students | wanted to interview in

each school. | planned to see 16 students from each school based on the following

criteria:
Table 4.4: thecriteria for selection of students for interviews
Scientist Non-scientist
Male Female Male Female
Progressive Progressive Progressive Progressive
Regressive Regressive Regressive Regressive
PUD PUD PUD PUD
Stable Stable Stable Stable

From the surveys, | found that in some schools there were not enough science
students with a regressive trajectory or nsoience students with a PUD trajectory;

therefore | considered that it was best to interview students with either PUD or
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regressive tajectories for these schools. For those schools that had a number of these

students with PUD and regressive trajectories, | would interview one of each.

¢KS fAada 2F addzRSydaqQ yrySa ¢gSNB aSyda
started to allowme access to the school for interviews. The first two schools on the
list, gave me access to all the students | had indicated on the list. However, the main
problem encountered was that the schools insisted | carry out interviews in a single
day. As PuncfR009; 150) emphasises, time and location of the interviews influence
quality of the data collected. So, although having to hurry through the interviews, the
schools provided me with a room to interview in on the school premises and | was
pleased to be ale to carry out interviews in a quiet environment unlike some
researchersd.g.Morris, 2012) who report carrying out interviews in drafty corridors in
hearingrange of other staff and passeby. This constituted a tradeff where having

to rush through mterviews wouldaffectthe quality of the data negatively, having a
separate room where both interviewer and respondent felt comfortable, would help

enhance the quality.

A short time at the beginning of each interview was spent in explaining the project to
the students telling them about the research background and making sure they
understood that they could withdraw at any moment as well as refuse to answer any
guestions. The students were given the opportunity to ask questions about the study.
This part vas not recorded. After assuring them of confidentiality and anonymity the
students were asked for permission to record the interview. At the end of the
interview, many students asked me about university courses and the course
requirements and destinationsf these courses particularly in my research institution.
These | answered to the best of my knowledge. This conversation was also not

recorded.

The process of student selection for interviews fell awry atdbeondschool. For

various reasons, the schoehs unable to provide access to the students | planned to
aSST AyadsSIR ftt2Ay3a YS (2 WLAO]IQ &AEGK
posed a number of problems; first of all the sample would not be representative of the

purposive sample | had contgd as students from the common room may not be
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representative of the types of students | wanted to interviefor example, what if

science students tended to hang out somewhere else? Secondly, | would only be able
G2 OF §OK GKS Y2 NXBdding@uethélseldetioyhiato thdisdeipe.y G a |
This affected the quality and quantity of data as | no longer had matched student

types.

The final two schools imposed their own criteria in providing the students |

interviewed; one allowed me to interview thesrear 12 students whose free periods
coincided with the time | was at school for the interview and the other school gave me
a0dzRSyda GKI G K Swhookla tdrd dp o the BtdiBew W@ 2 2 R Q
answer questions properly. Again these schesleded students introduced bias to

0KS al YL ST 6KIFGd AT Y2 NEBscigrfistsiorfvBat ittt 2 RQ & 1
had a different attitude to science? It left me with an uneven sample of students
fewerfemale scientists. | tried to ensure a balancemafle and female science and
non-science students by carefully noting who was interviewed and asking for a

particular category of student if | felt that this was missing. Sometimes, | recruited the

student being interviewed into sending a friend of the gaigy | needed to interview.

In all, I interviewed 53 students. Later advice came from the words of McCracken

(1988) who contends that the first principle for the selection of respondents in

jdzl €t AGF 0A GBS NBaASIFNOK A& Weispodantkaawork 2 NEQd |
longer and with greater care with few people than superficially with many of them. In
hindsight, | perhaps should have limited my interviews to a half of this, and returned to
these students for a follow up interview to clarify certa@ioints that arose later during

data analysis as this would have helped improve the quality as well as reliability of the
data. Table 4.4 below indicates the number of students surveyed and interviewed from

each school.
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Table 4.5 The total numbers atudents interviewed and surveyed and their categories

School Interviews Surveys
code Male Female Male Female
Sciencd Non | Sciencd Norn+ | Sciencg Non | Science Non
science science science science
C 4 4 3 4 16 37 19 51
R 4 4 1 3 41 5 23 6
G 3 6 4 5 13 9 12 13
E 4 1 2 3 15 28 15 27
B 0 0 0 0 19 21 9 23
SP 0 0 0 0 0 0 28 38
CL 0 0 0 0 64 30 0 0
Total 15 15 10 15 168 130 106 158
4.7 Ethics

From the outset of the research study, | was aware of the ethical considerations
required by research that involves interaction with schools and school pupils; these
ethical issues were informed by the vast amount of literature on research in school
settings as well as research methods literature. Although it is not possible to address
in advance all the ethical dilemmas that may arise, existing ethical guidelines from the
Universityof Leeds School &ducationEthics Committee provided some reference
points for acting ethically within the research study. | also adhered to the ethical code
of practice outlined by the British Educational Research Association (BERA). Firstly, |
F LILX ASR F2NJ FyR 3IFAYSR SUGKAOIt Of BdeNF yOS
my research involved surveying and interviewing minors ageti7lgears. Then, a CRB
was applied for through Sheffield Hallam University where | was registered as a STEM

Ambassador and which allowed me to work in schools.

| wrote to schools with a l&tr of introduction in which | outlined my research plan in
appropriate detail. Since the students | would be interviewing would be under 18, |
sought permission from the school and took advice on whether | needed to seek
permission from parents as wellmade sure that | obtained student permission to
record interviews before starting each individual interview as well as giving assurance
of complete confidentiality. | adopted the open democratic style of research (Scott
1996) allowing participants the ght to refuse to participate further as well as being

open about the study and its focus on science as a subject choice. | have taken steps to
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protect the participants from being identified in the reporting of data findings by
anonymising school and studenames by using letters or numbers. The names of

students in the student profiles (see371) bear no relationship to their real names.

My own background as a teacher and a parent makes me aware that time at school is
limited and | did not want to wastesdent time to answer my questions for the

benefit of my research. To ensure that | did not encroach upon their study time, |

asked that survey forms were completed during fetime and that the interviews

2yt e 200dzZNNBR RddzZNAYy3I GKS addzRRSyiQa WTFNBS

The main ethical issue that arose within the survey questionnaires and in interviews
was when students named and/or criticised their science teachers. | had not intended
that the surveys or the interviews encourage students to do this but a number of
studerts reported their like or dislike for their science teacher by naming them. |
resolved this issue by making sure that in the reporting of data there is no mention of
the teacher as an individual and the anonymity of the school and student means that

commerts made about poor teachers cannot be traced back to any particular school.

4.8 Data analysis
Bryman (2008) recommends that the researcher should be fully aware of techniques of

data analysis to be applied early on when designing the study. This is so that decisions
such as which kind of data to collect and the size of the sample can be decitiedrea

as well as the techniques to be applied such as questionnaire design. Itis also
important to make sure that the research aims are going to be met effectively and
decide which method of analysis will be most appropriate to answer the research
quesions.Although | had an idea of the general methods of qualitative and

guantitative data analysis, | found | had to adapt my methods to the data collected

from both surveys and interviews.

Although a significant element in the analysis aimed towards qtaivie reporting of
students' views and responses, its ultimate goal was to offer a more qualitative
conceptualksation of the place of school science within students' pb8tchoices. To
achieve this the approach resembled that associated with whaténafalled

‘grounded theory', though without seeking to use the full apparatus which Strauss and
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his colleagues develope&tfauss & Corbin 1997In particular the shift towards

broader concepts is not to be understood except in the broadest sense astividt,

but rather as aritical yet creative approaclBy using such an approachyasable to
interpret the data to find out what students conveyed about their experiences of
school science and their role in the decisimaking procesand to offer abroader
conceptualisation of itThis helpd uncover the relationship between experiences of
school science and the decision to take up science or notJ@sthe process of

analysis was begun by sorting the data into categories. To help capture the
conceptualising, examining and categorising that went on during the initial phase
when data was read and #®ad, | engaged in mermariting in which | put down

thought that related to codes or emerging concepts (see 4.8.1.2 below for detail). This
procedure helped in the constant revision of concepts that emerged from survey and
interview data as the study proceeded. Some concepts had to be modified dbeng
analyss period. Theorising was guided by exploration of what was found in the data so
that some sections of prose were coded andeeded as analysis proceeded and data

were reconsidered in the light of emerging concepts or patterns.

Below follows an accountf éhe data analysis methods used to analyse survey and

interview data.

4.8.1 Survey questionnaire data
Once the completed survey forms arrived, they were counted and checked to make

sure that they were legible and valid. Invalid questionnagdsose missg

demographic details or storyline grapfsvere discarded. Then the survey forms

were assigned numbers and the demographic information for each was entered into
an Excel spread sheet for that school. The survey forms were then divided into two
categoresg science and noscience (based on whether the students was doing one or
more science Aevels or not). The storyline graph details were entered on the spread
sheet for each year that was marked on the graph. The graphs were alsatedl@ac

type (seesection 5.21) that was entered into the spread sheet. Information about the
time of influence and the influences on science choice were also entered into the
spread sheet. Where students had indicated the biggest influence on their decision to

take sciewre, this was also entered. This was followed by the school influences to take
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science or not. The biggest influences were also entered for those students who had
circled their choice. The data for surveys with more than cmace of factorfor this

guestion were not entered.

From the survey forms it was seen that most students who had completed the final
guestionwhich askedvhether they felt the same about all three sciences, either
IyasgSNBER WweSaQ 2NJ 6NRB(GS Ranadilyls détdidsOK & OA Sy
considered to be quantitative. However, many studeintene school (SP) wrote

comments about why they had chosen their particular science subjects and these were
treated as qualitative data. The data from the question about high and low points was
treated as both quantitative as well as qualitative data and its analysis is discussed in

the sections below.

4.8.1.1 Quantitative analysis of survey data
The survey data collected and entered in the spread sheet described above consisted

of mostly quantitatie data. The research questions in this study rely on the insight and
depth of qualitative data analysaés well ashe numerical findings of quantitative data
analysisThequantitativefindings have a role to plag highlighting trends and

patterns but frave a supportiveather thanan explanatory roleThe table below
summarises the methods of quantitative data analysis for each of the items on the

survey questionnaire.
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Table 4.6 Quantitative data analysis methods to be used to analyse surveytmuemire data

Item Data analysis method Where to find

Q1 Storyline graph Meanc to show average points for ~ Chapter 5
each year for scientists and non Section 5.2
scientists

Median¢ to show middle value
ignoring extremes agither end
Frequency tables for each type of
trajectory per student type

Single factor ANOVA to find statistici Chapter 7
difference between trajectories and Section 7.2
science Aevel takeup

High and low points of Frequency table of statements Section 5.3
storyline graph

Q2 When did you make Bar graph to show differences Chapter 6
a firm decision to take  between scientists and nescientists Section 6.2
science or not?

Cumulative frequency graph showin¢ Section 6.2

differences between the two types of

scientists

Q3 Do you think school Frequency table to show difference Chapter 7
science has influenced between scientists and nescientists. Section 7.2.1
your choice whether to

take science or not in

the future? YES /NO

Other influences Descriptive percentages Section 7.2.1
Q4 Table of school Frequency tablef percentages Chapter 6
factors influencing Chi square test for statistical Section 6.3
decision to take science significance of ratings that students
or not. give each factor

Section 6.3
Biggest influence Multiple regression analysis
Is the influence the Absolute counts Chapter 5
same for all sciences? Frequency table Section 5.4

Reporting descriptive statistics such as percentages and frequencies is the first step in
guantitativeanalysiof data The main advantage of this is that the findings are easily
interpreted. Frequency tables were used to give a picture of hamystuderts have

responded to each factor. Ghquared tests were used to report the statistical
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significances betweesomevariables (see table 4.6 abov@jthough there was no
intention of using multiple regression analysis or analysis of variagdore data
collection these statistical measures were used to clarify effect sizes in thendaa

the need aros®&.

4.8.1.2 Qualitative analysis of survey data
The qualitative data from the survey arises from Q1 about high and low points in the

storyline graph and Q5 in which students explain their biggest influences and whether

it is the same for all three sciences. | used a procedure adapted from Willms and
W2KyazyQa omdppcld 62N] 2y K2g G2 OF NNBE 2 dz
detail). Twenty survey forms were read andnead to set upcodes” (see Appendix E)

for the low and high points of the storyline grapk@nce the codes were established,

another 20 samples were checked against the cottescodeswvere adjusted to

include morecodes Then another 100 survey forms were read and-read tocombine

or add to the list of codes. Finally anoth#r survey forms were coded and when it

was seen that no more codes were to be added, the exisbagh codesvere

collapsed into final codeshich were used to code the remaining surveys.

Once the final bank of student responseas established and comments exemplifying
these were included, the final codes were collapsed into theriibese themes
characterisedll the comments from the surveyabout positive and negative

experiences of school scienfsee table below)

% This is why the data collected was not in a form that would lend itself easily to this kind of statistical
analysis.

L For example, enjoyment, boring, challenging etc.
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Table 4.7: Examples of comments for each coding category for high and low points

Themes Exemplar comments included in the coding categories

Low points

High points

Teachers/ teaching

Bad teachers, ineffective

G§SFOKSNAR>X RARY.
named teacherspoor teaching,

y 2
like teaching style, absent
teachers.

Sy2dzaK KSf

Good teacher, liked
teacher, fun teacher,
named teachers,
good teaching

Curriculum content

¢22 YdzOK
like topics, repetitive, limited

topics, too much information,

topics not interesting, too

E0ASY.

simple, no challenge, learning
facts, slow, no depth, too much

theory.
Not enough practicals

Exciting topics, &w topics,
more detail, engaging
topics, interesting topics,
more depth new things,
challenging

Lots of practicals, named
practicals, fun practicals

Perception of
science

Huge workload, hard, increased
stress, learning for SATS/ tests

exam pressurenot confident,
y2G 322R I

Al

confusing, difficult, too complex,

too serious, exanfiocus.

Easy, understood science,
no exams, less focus on
exams, started to
understand confident.

Interest /enjoyment

Science is boring, not interest,
a0ASYyO0OS gl ayQi

fun,n2
science, was bored

020 KSNBRZ

Enjoyed it, exciting, fun,
enjoyable, preferred the
course/subject, liked
science,

Classroom
environment

Disruption from others,
disruptive classes

Liked classesnore time to
learn

Attainment

Poor grades, got low grades, in

low set, moved down a set,
RARY QU GNEB KI
concentrate

NJ

got good grades, in a highd
set, moved to higher group|
more dedicated to it,
wanted to do well, worked
hard

Collapsing and combining categories was problematic in some cases; e.g., the decision to keep
O2Y0A

WRAFFAOdZA &
221
times. Reading and 5 | RA y 3

50A8y 080

27
Yiye

2F GKS
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science to be difficult and that this is better allied with perceptions of science rather than with

80

curriculum content which students wrote abbasbeing repetitive or having too much theory

The following table indicates the decisions taken about particular features of the student

experiencearranged aroundhe themes arising from table 4.7.

Themes Examples of decisionsken

Teachers/ teaching This category encompasses both what students said about

S OKSNAQ LIS N#er pdddgdgie.§.if theit usedd
powerpoints ormade students tak@otes from the book or the
board.l judged pedagogy to be related to the professional
judgement of the teacher rather than a domain of Curriculun
content.

In some cases, students named their teachers andwhas also
recorded as a poinif the name was in the high points sectiof
then it was recorded as a high point.

There were some degans that needed to be made as some
the points could be argued to belong to either
¢SIFOKSNAEKUGSFOKAY3I 2NJ G2 [/ dazN
In this case, thetudent wasnterviewed and he made it clear
that he was talking about the repetitive nae of the content
N} G KSNJ 0KIy GKS (Sl OKSNEQ ¢
Inevitably this and some other issues were essentially
judgemental, reflecting the overlapping relationship betweer
teachers, teaching and curriculum content, and the impact g
teachers ' own mpfessional perspective. In this domain and
below, particularly problematic cases were discussed with
supervisors.

Curriculum content

These statements includeall the points students made about
the curriculum or subject content such as beregetitive,
being exciting or new. There was also some overlap with thg
category of interest where students talked about interesting
topics. These were noted as points in curriculum content rat
than interest since they were about the content of science
topics and being interested in these rather than a general
interest in science.

In earlier analyses of the codes, science experiments (or
‘practicals’ as students and teachers commonly call them) w
kept separatdrom this categoryHowever, in later analyses
informed by interview data it was decided itocorporate
science experiments into curriculum content as this is what
student discourse pointed tq that science is a subject that
involves science experiments.

Subsequently, any phses used by students indicating
practicals being interesting or fun were recorded as a point |
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curriculum content rather than in the category of
interest/enjoymentbecause they specifically mention
practicals Again, it must be acknowledged that tresai
judgement which others might have called differently.

Perception of
science

Perceptions of science has some overlap with curriculum
content too; any statements that students made about the
stress or pressure they felt from science at school werernak
to be perceptions of science and not just about the specific
detail of curriculum content. Though it could be argued that
these statements should be part of curriculum content;
however, | felt that perceptions of science had a greater
relationship withselfefficacy and as such, should encompas
all statements that students feel about their relationship to
school science such as not being confident or starting to
understand.

Interest /enjoyment

Interest in science included statements made aboutgleeeral
subject of science rather than specific topis. statements
such as being bored with or not enjoying science were cour
as low points and where students mentioned enjoying or
preferring science, these were counted as high points.
Referencestd y 1 SNBX &G Ay LI NI A Odz |
were counted as Curriculum content.

Classroom
environment

Classroom environmentas not included in theéachers /
teaching categorpecausea significant number of students
indicated that disruption from dter peersin the classroomvas
a cause of negative experience of school science and it was
that this should be separated from teacher effects to preven
distortion of the results. Althougim the interviews tudents
sometimes blamed teachers for notamaging classroom
environments, this was not the case in the survey®re
respondents pointed out that their low points were because
disruption in the class

Attainment

Attainment included all the statements made by students about t
grades or the sets that they were in for science. It also included
isolated comments such as not trying hard or wanting to do well i
science. It was decided not to categorise these comisian
perceptions of science as they do not indicatgeneral response to
science but rather a behaviour pattern.

Once the aboveixthemeswere established, the survey forms were read again to

make sure that the comments abotlte high and low points afchool experience
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were coherent and conveyed fully what the students were reporfingo ensure
validity of thethemes an audit check was conducted to check the suitability and
strength of thethemesthat had been developeddm the coding categoris. My two
supervisors were given high and low statements from the survey forms to sort into
eachtheme. Their categorised statements strongly agreed with and confirmed my

own.

Once all thehemeswere establishedeach waslesignateda code number which was

enteredinto aspread sheefor simple quantitative manipulation.

4.8.2 Interview data
The broad guidelines to a general inductive approach to qualitative analysis of the

interview data suggested by Thomas (2006) informed the aggrdaken in this study

(see Appendix F for details of this process).

4.8.2.1 Qualitative analysis of interview data
The audio recordings of the interviews were transcribed (see Appendix F for an

exemplar transcriptand read to gain familiarity with theontent and gain
understanding of the details in the scriien transcripts were read andreadto
identify categoriedrom actual phrases in the texthese categories were noted and a
further ten transcripts were read to check if tisategoriesmeededto be added to and
which ones could be collapsed (see appendix F for details afaiegorie$. This was
repeated with another ten transcriptsntil datasaturation The categories were
enteredas nodesnto NVIVO 8 into specially created projects pédrau. From reading
and rereading of a full interview transcript, the next step was to identify tivet that
would fit under thespecificcategores. The program allowed interview transcriptions
to be imported as text files which were manipulated intots&ts allowing the
matching of segments of the data to the categories. The categories were used as codes
(see Appendix F for an example of how the transcript was codedgxample of how

this processvas carried out is given below (box 1).

*2|n the survey questionnaires, a majority of student (75%) write a single reastrefohigh/low
points while others write two reasons for each. Very few students (n=3) wrote three reasons for
high/low points.
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Box 1

7 ~

Ananalyg a 2F (K NBalLlyasS (2 (GKS jdzSadaa
322RQY

G4 MNC gave the responda:Year 9 and 10, | had a teacher who made science re
AYyGSNBadGAy3 IyR KS gl a NBIffe AyidaSNB
year10r YR ¢S KIFIR KAYX AlG 61 & 2dzad YdzOK
tedious.This response was considered to contawo different meanings and was
therefore assigned towo different nodes that related téwo different categories. The
first text segment of meaninghad a teacher who made science really interediing
Ayi2 GKS OFGS32NE WwiSKOKSNI LISRIF3I23I8Q
to be he was really interesting this text segment was ewidered to fit into the
OFGS3I2NE WiSFOKSNI LISNE2Y It AGEQD ok dza
separate coding categories.

The master transcript was read again for sense and to review and revise the
categories. This was repeated with a second transcript and new categories were added
to the list while some were collapsed to form a single category. This process was
repeated unti all the transcriptdiad beenread and the emerging categories identified.
Once the categories were established, decisions were made to collapse categories into

themes. An example of how the categories were combined is seen lfbmn2)

Box 2

Once theinitial categories were collapsed tmmbine or link to emerging categories,
they weregrouped under a theme where the meanings seemeddnovey the core
theme or essence of a categofyhus the initial categories were reduced to 7 theme
that emerged fromsome of the smaller categories being merged with similar and g
categories and larger categories split up and merged with similar categories. For
example, two of the initial categories that emerged from the text were labelled as
WiSI OKSNI LIRS IS HosdRer At Ydcdme quaeidficult to fit
some text units neatly into these categori€&tudents would talk abouetachersand
their method of teaching in one text unithereforea more meaningful categgrthat
reflected the sensef the data seemed to beombining thetwo categoriesnto one;
thethemeW (i S| CekaiBadEh@meaning of the text. This was checked with other
transaipts to make sure that meaning of the text units was retained.
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The comments were then divided into two groupene about school science
experiences and the other decisions to take science orTiw. consistency of the data
analysis was checked with colleagues by having them allocate textframts
transcriptto the themesthis confirmed some of my decisions and helped me to
change some of the groupings of emerging categofes example, the decision to

combinescience experimentwith curriculum content.

Finally, the relationships between the themes were itifiged through a taxonomic
analysisOnguwebuzie, Leech and Collins (2082 R NJ ¢ 2 ydefipitialNdf Rf S& Qa
taxonomic analysis as the use of a flowchart or other graphical representation to
organisedifferent domains or categorigs relation to each dter. Thisapproachis
reportedin their paper on qualitative analysis techniques g beeradaptedto suit
the data availablen the current studythe sixthemes were grouped in different
arrangements to identify if the theme is itself a subset of d@oitheme(for example,
practical experiments and curriculum contgrindto collapse the number of themes
emerging from the data to a smaller numbarfactors This resulted in the
identification of three factors (seEigure 7.3. Rereading the transcpts having
identified these three factors helped identify information that was missed the first

time.

Thus both these approachest K2 Y 4 Q 3ISYySNIf AyRdzOGA GBS | L
analysis were used to make sense of the data Miybrid approaches hega to
develop themes and factoemmergingfrom the raw data whichwere then analysed

and described in the findings chapters.

4.8.2.2 Quantitative analysis of the interview data
Using Nvivo software hedglin quantifying qualitative data. THeequency of

comments for each code wasunted to compare e.g. how many times scientists talk

about good teaching in their school science experience in comparison to non

scientists. Silverman (201276 describes how qualitative studies can sometimes be
subjecttock G A OAayYa 2F Wl ySOR?2 aydeperd ¥nta few WSINBE NS
chosen examples dindings to support their argument. To guard against accusations

of anecdotalism, | employed simple counts of the categories that | found in the

interviews and reportd these along with the qualitative data (see tabfe5 and 5.6).
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4.9 Limitations of self -reported data
In this study, selfeporting presented a particular challenge because the storyline method

required respondents to report their experiences from thespsix years of school. In addition,

they were asked to condense a whole school year into one data point on the graph. Although
0KS YFAY TR@GIFIydlFI3S 2F adz2NBSe yR AY(iSNWASsa
their experiences, data of thisnd can be limited because it is sedfported. The main

disadvantage to selfeporting is that it is difficult to validate the data. In other words, the

students may deceive intentionally or unintentionally by forgetting or fabricating details;
particulaty when asked to report on experiences further away from the current time. One way

to counter this problem is to seek the view of someone who knows the student and who is
familiar with the student in their natural setting such as a teacher. However,drstady it

was decided not to enlist teachers as informants. The aim of the study is to explore student
experience of science and it is assumed that teachers would not be able to validate their
a0dzRSyGaQ FSStAy3ad ¢KS Riersohal tytheNmabdimyRioto & (G K S

match the views of reality held by the teacher.

Barker, Pistran and Elliot (2005) highlight the two main arguments that cast doubt upeon self
NBLR2NI RFEGFET 2yS Aa (KS tkiowWladge afidhe btlytis AhjaR A O A R d.
in the way and individual accounts for their behaviour. Although these limits are important to
bear in mind, it does not mean that all sedfported data is unreliable. In this study the self
reported data from surveys is triangulated and sugpd with interview data. In the interview,
questions about experiences were used to check for inconsistencies between interview and
survey dat®. Students were not given their previously completed storyline graphs to look at

in the earlier part of the irgrview and had to recount their experiences from memory. In the
YI22NRGe 2F Ol asSax GKSNB ¢gla || O2yaraiasSyoe

(@]

graphs of their experiences.

4.10 Reliability and validity of the research instruments
Textbooks on research methodology (e.g. Bryman 2010) emphasise the importance of validity

and reliability in qualitative research. It is important to note that both terms have distinct
meaning; validity relates to whether the construntended onbeing mesured using the
survey and interview is actually being measured while reliability refers shehthe data
collected is consistent. Above it is discussed thatreglbrt data is not easily or reliably cress

referenced and so may be prone to problemsraérpretive and observer bias. In an effort to

* For example, can you remember when your high points were in your school science experience?
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address this, | describe below the ways in which | triangulated my findings in response to these

concerns.

Firstly, to consider whether my data was valid, | tried to make sure that the constructs | used in
my interviews were understood and shared with students to avoid misunderstanding,
misinterpretation and vagueness. For example, students were asked to identify the subjects
GKIFIG KSe& (K2daAKG O2yadAriddziSR walirligweeg 2y
GSNBE |a1SR (G2 OfFNATe oKIFG (KSe& GK2dzaAKG 61 &
a1 SR 02dzi GKSANI dzy RSNRAGFYRAY3 2F @I NR 2 dza

ensure that | did not misunderstand their view of the cortcep

Secondly, to ensure that there was adequate reliability in what students actually said and did, |
took care to make field notes and observations at the time of interview. | would often ask a
student to expand when their meaning was unclear or would raph their answer to test my

interpretation of what they were saying.

Thirdly, | was aware of observer bias when interpreting interview data. To address this issue, |
planned on checking my interpretations with the students. However, the lack of timehand t
challenge of contacting students at their schools were two factors that prohibited this ideal;
instead, | crosshecked my data with evidence from data with similar studies (e.g. Lyons 2006)
and found that the general categories described by the stuslé@mthis study were similar to

those in comparable studies.

Fourthly, to check for representativeness of data, | interviewed all categories of informants to
get a complete picture. Alongside students doinpyels, | also interviewed students doing

BTEGnN science and noeAcience subjects.

In the pilot study described in section 4.4, | explain how | got feedback from the students to
improve the quality of the study design in terms of questions asked in the survey questionnaire
and interviews. It would havhelped improve both validity and reliability of the conclusions if |
could get similar feedback from students after the analysis of data; however, this was not

possible in the time allocated.

4.11 Emerging student types
From both survey and interview daemerged a further number of student types apart

from the two main categories described abayscientists and noscientists.
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Firstly, from the survey questionnaires, it was possible to develop further categories of
scientists by looking at the number sfience Aevels taken and considering the

answer to the question whether students planned to take science at university or not.
Scientists could be categorised on the basis of these two variables into scientists who
were definitely going to take sciengethe future (future scientists) and those who

may or may not take science in the future (potential scientists). The following table

illustrates the way the group of scientists were distinguished:

Table 4.8 The criteria for distinguishing between futuradpotential scientists

No of science A

Are you taking science at university?

levels taken Yes No 52y Q0 1y2
1 Future scientist Potential scientist  Potential scientist
2 Future scientist Potential scientist  Potential scientist
3 Future scientist Potential scientist  Potential scientist

Secondly, from the interview data, it was possible to distinguish two further categories

of non-scientists

- non-scientists by choice
- non-scientists by exclusion

This final category iderived fromPikeQ @008) PhDstudyof studentd (i dzZRSy 14 Q OK
to take science or nofThe interview data showed that nestientist narratives about

their choice not to take science atlével were of two types. One type of narrative

showed that the norscientist made a decisiamot to take science because of other

factors such as a lack of interest in science, or because they had a career choice that

did not involve taking scienagthe nonscientists by choice. The other type of

narrative identifies norscientists who would haviked to take science because they

liked it or wanted a science career but were not able to take it up because of their poor
examination grades in GCSE science which precluded them from taking science further

¢ the nonscientists by exclusion.

% Although the student has indited that they will not be taking science at university, having chosen A
level science makes them a potential scientist since they seem to have the ability to be a scientist if they
chose.
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The finding chapters following will use either the two original categories or the four
categories of students according to the findings being discussed. This will be made

explicit at the start of each chapter.

4.12 Reporting the findings
The next two chapters @&nd 6) report the findings for RQ1 and RQ2 respectively. Both

chapters start with a quantitative analysis of the findings followed by qualitative

findings and supporting evidence from student comments from survey and interviews.

Where student comments are perted, they are followed by a letter and numbers
which help identify which school they are from, what gender they are and what

student type (discussed above). An exemplar table of codes is shown below:

Table 4.9 Exemplar table of codes for survey and mmtew comments

Code Meaning

E4 MSF School E male future scientist

R12 FNC School R female nescientist by choice
C1l3 FSP School C female potential scientist

G3 MNE School G male nescientist by exclusion
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-

#EADOAO v 300AAT OObsciénecfexpériericee OE AE
5.1 Introduction
The main aim of this study is to gain an understanding of how students experience
school sciencand which influences they view as significant in their experientles
chapter will present findings from both surveyesgtionnaires and interviews that

provide evidence for RQ1.:
2 KFG NB aiddRSyiaQ OASsga 2F GKSAN aok

This chapter will discuss findings in terms of the two main types of studestientists
and nonscientistseeChapter 1 page 18Yhe aim is t@xamine thedifferences
between scientists and nescientistsandto paint a picture of student responses as a
whole; where there are significant findings emergent in the two different types, these

will be identified.

To gain a general weof student experience of school science, the first section
describes quantitative findings from the storyline grapheit in order b provide

depth to the quantitative data, the following section describes qualitative findings
from both survey and interiew data about high and low points in student experiences
of school science. The final section describes student experience of the three science

subjects.

5.2 Student experience of school science - quantitative findings
The items on the survey questionnaithat help provide evidence for this research

guestion are the storyline graph and its associated question about the high and low
LRAYyGa 2F aGdRSyiaQ ao0Kzz2tf aOASyOS SELISN

In this study, there are two assumptions associated with the storyline gfapthy,

sinceit has been used astaol for reflectiononS @Sy ta Ay (GKS addzRSy i
school sciencgoints placed on the storyline graphre assumed to bémportant

eventsin the school science experience of studeritekesemay explain which factors

play an important role in experience of school science. Students write about the

incidents as reasons for the high and low points placed on the graph and this will help

to unpack the factors that students perceive as importarthigir views of school
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science. The second assumption is thattiiagectories of their graphsreflect

a0dzRSYy (14 Q SELISNX SHuSBe trajdctoriexéll 2ne storias 6feddly O S
individual studen©a SELISNA Sy O0S o6 RA aOdkecorSrionalitigof (i K S
a0A Sy A adansS yipRsivigl angkét possible to piece together an overall

picture of students' experience of school sciefrcen different perspectives

In the section below, the types of storyline trajectories are detailed; this is followed by
an examination of student experiences in individual years. Finally the reasons that
students give for their high and low points in the survey questionnaire will be

discussed.

5.2.1 Storyline graph trajectories
Nilsson and van Driel (2011) in their use of the storyline method with student teachers,

describe four types of graph; progressive constant, progressive with ups and downs,
stable and regressive. Based on #teryline graphs from the completed surveys, the
graph types suggested by Nilsson and van Driel were developed into further categories
reflecting the types of trajectories the students in the current study drew. The four

trajectories are:

1. Progressive (Phiwhich the student has indicated that their experience of
science has improved over the years spent at school.

2. Progressive ups and downs (PUD) in which there are ups and downs over the
years butends the same as @nore positively tharthe start®.

3. Stabe trajectory (S) is one that does not fluctuaté@ can be high, low or
neutral

4. Regressive trajectory (R) is one in which there is a downward trend in opinion

of school science.

These four types of trajectories are not exhaustive as there are a numipaseible

variations to each trajectory; particularly in the case of a PUD trajettddpwever to

* For example, if the trajectory starts at 3, then goes up and doutrends at 3 or higher, it will be a
PUD trajectory.

% Some PUD trajectories start very low and increase slowly to a positive only to decrease again to a
negative; others start high, become low and then become high again. In other words, there is a great
diversity within this category of trajectories.
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keep the number of trajectories manageable, it has been necessary to collapse the
number of possible combinations. For more details and examples of theigtryl
trajectories, see AppendesG & H. As explained above, the assumption is that P
trajectories are indicative of a positive experience of school science while a PUD
trajectory indicates a more varied experience with highs and lows occurring at
different times in secondary school experience. The R trajectory indicates a less
positive ora negative experience. Students with stable trajectories are those who

believe school experience of science has been more or less constant.

The trajectory categories werghecked by two colleagues and the placing of
particularly problematic graphs into one of the four categories was discussed to reach
a consensus. Agreement of trajectories being placed in one of the four types of graph

was consistently high.

The table belw indicates the absolute numbers and percentages of the four different
storyline trajectories of students who have chosen to take science (the scientists) or
not to take science (noBscientists) postl6. As explained in the previous chapter
(section 45.2), scientists are students that have taken at least one science subjeet at A

level and norscientists are students that have not taken any science subjects at A

level.

Table 5.1 Table showing the storyline graph trajectories according to student types

Student Types

Graph types Scientists Non scientists All students
N=274 N=283 N=568

P 122 (44%) 77 (27%) 199 (35%)

PUD 62 (23%) 56 (20%) 118 (21%)

S 29 (11%) 45 (16%) 74 (13%)

R 59 (22%) 118 (41%) 177 (31%)

P = progressive, PUD = progressive with ups and downs, S = stable and R = regressive.

From Table 5.1 the general pattern shows that the largest group of students have a P

trajectory;in other words it can be said thabverallmore than a third of studerst
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surveyed have a positive experience of school science. However, the number of
students with a regressive trajectory is also quite laiQeerall, a third of the sample
have hada negative experience of school scien®éthe remaining students, a larger
number have had a variable experience and a smaller number have had stable
experiences (i.e., the experience of secondary school science has been quite similar

from Year & Year 11).

Looking at the pattern of trajectories for the two different types aidgntsg

scientists and noiscientists, it is seen that generally scientists have more P and PUD
trajectories (67%) than nescientists (45%). Almoswice the number of non

scientists haeregressive trajectories compared to scientists. Testing for significance of
these findings with a chi square test (see Appendix 1), it is seen that there is a
statistically significant difference between scientists and-goientists with P and R
graphs oth p<0.001). In other words, significantly more scientists have progressive
trajectories compared to nogcientists and significantly more nacientists have
regressive trajectories than scientists. Howevetpanterintuitive finding emergesn

that 22% of scientists have a regressive trajectory and 27%soi@mtists have a

progressive trajectory. This will be examined in more detail below.

From the table above it is seen thedme students(n=74)surveyed have a stable
trajectory; thiskind of trajectory impliesthat a student with this trajectory he hada
constant perception of school science during their five years at secondary school. The
74 stable trajectories can be further split into three typgisigh, low or neutrat,

depending upon where # students have drawn them on the storyline graph. High
stable trajectories are the ones drawn at points 4, 5 or 6 on the graph; neutral stable
trajectories are drawn at 3 while low stable trajectories are drawn at points 0, 1 or 2.
Table 5.2 below shows comparison of the types of students according to the stable

storyline they have drawn.
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Table 5.2: A comparison of stable trajectory types of scientists and-soientists

Student Types

Stable graph types Scientists Non scientists All students
N=29 N=45 N=74
High 20 (69%) 17 (38%) 37
Low 1(0.03%) 12 (27%) 13
Neutral 8 (28%) 16 (36%) 24

When comparing stable trajectories it is seen that a large number of scientists have a
high stable trajectoryandrelatively fewer with low and neutral trajectories; non
scientists generally have similar numbers of high or neutral trajectories and relatively
fewer with low stable trajectories. A ceguare analysis (see appendix J) reveals that
there is no significandifference between scientists and netientists with high
trajectories. There iasignificant difference between scientists and ranentists with

low trajectories;only one scientishasa lowstabletrajectory compare to twelve non

scientists

5.2.2 Student experience of school science z the individual years
Looking at student experiences of school science; the data from the storyline graph not

only gives a general view of their experiences over the past six years of school science
but can also provid insights into the patterns across individual years. In this section,
the student experience of each individual year is looked at in more detail to better

understand the overall patterns.

The table below breaks down the details of the years spent inrsary school to find
out how the two different types of student feel their experiences of school science

were like in individual years at secondary school.
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Table 5.3: The average points for each year at school for bot@rgists and nonscientists

Student perceptions of school science during secondary school
Year6 |Year7 |Year8 |Year9 |Year1l0 |Yearll
Scientists N=274
Mean 3.7 3.7 3.7 3.8 4.0 4.6
Median 3 4 4 4 4 5
SD 1.5 1.3 1.3 14 1.6 1.7
SE 0.08 0.08 0.07 0.08 0.09 0.1
Non-scientists
N=283
Mean 3.3 3.3 3.2 3.1 3.1 3.1
Median 3 3 3 3 3 3
SD 1.6 15 1.4 1.3 14 1.3
SE 0.1 0.09 0.09 0.08 0.08 0.08

standard deviation (SD) and standard error (SE)

From the table above, the average points for storyline graphs show a difference in the
perceptions of school science between scientists and@ddA Sy G A & G a @ { OA S
experiences are slightly more positive than rementists with an increase in positive
experience after Year 9 and another increase in Year 10 with a larger increase in Year

11. In comparison,ne& OA Sy 1 AadaQ LISNOSLIWiA2ya G GKS

slightly less positive and stay that way throughout their secondary school.years

The graph illustrating these tendencies (see graph 5.1 below) shows clearly the
difference intrajectorybetween science and nescience students. It highlights that
school science experience on average does not fall below neutral. This shows that
most students surveyed in this study generally have a fairly neutral experience of
school science; however indial graphs paint a different story as seen in the graphs

in Appendix H.
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The SD of the mean values are relatively large as the mean takes into account the
whole range of student responses; in this case it is useful to look at median values
narrower rangeof student responses to their experience of science in each school

year. The median value ignores the range of data particularly the more extreme results
at the two ends (points 0 and 6). The median values in this case for both types of
students show theame pattern as the mean values; scientists have an increasingly
positive experience of school science while fsarentists experiences remain stable
throughout secondary school. There is a slight deviation from the mean values of
scientists that show posite experiences increase in Year 9; but taking the median into
account, the positive experiences seem to increase in Year 7. Examining the position of
the SE bars for each mean will help in understanding whether we can be confident that
Year 7 is the timghen scientists have an increasingly positive experience of school

science.

Figure5.1: the experience of science and nacience students in each year of school with standard error bars

Student perceptions of school science
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The nonoverlapping SE bars from Year 7 onwards indicate that tisesiesignificant
difference between the perceptions of scientists and rsmentists at the 95%
confidence interval levels (see AppendifoKmore detai). On average, from Year 7
onwards scientists have a progressively positive trend in their perceptbachool
science while nosscientists keep a slightly lower but stable trend in their perceptions

of school scienceResearch into attitudes of secondary school students towards
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science reports a dip in attitude from Year 7 that continues into Yeaar@nt/, Kind
and Jones, 2007). Teefindings do not reflect this claim; instead showing that for
some students in this sample, the experience of school science becomes more positive

in Year 7 while it remains more or less similar to previous years forothe

The storyline graph low and high points are probed in more detail in the qualitative

analysis of survey and interview findings about school science experience below.

5.3 Student experience of school science - qualitative findings
This section integtas the qualitative findings from the survey and interview data

about student experiences of school science. It starts whihief discussion of the high
and low points of the survey data and is followed by two sections; one integrating the
survey and irerview data for aspects of the low points that students felt about their

school science experiences and the other, the different aspects of their high points.

5.3.1 Low and high points in school science experience
From tabled.7, it is noteworthythat students comments about thigigh and low points

of their school science experience can be represented by a single tleegne;
curriculum content is a reason for both high and low paifitsus,each category has a
binary quality; there are no themeshiat arise for just high or low pointsoFexample,
curriculum contentsthe reason for a high point for one student because of engaging
topics but a low poinfor another student because the topics are too boring. Some
students wrote their high/low poirg as polar dimensiong.g.,a good teacher as the
reason for a high point and a poor teacher as the reason for a low point); but the
majority of students wote different reasons for their high and their low poinésd,
curriculum content as a high poianhd classroom environment as a low point).
Therefore,students experienca variety ofreasons for their high and low poingésd
that it is not justabsence and presence of asmgle factor that influences school

experience of science.

5.3.1.1 Hgh points in school science experience
After the coding of student responses to high and low points in school science

experience, the codes were entered into a spread sheet to be quantified and analysed.
Table 54 below shows the frequency of student raspses and their reasons for high

points in order ohumber of survey responses
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Table54Y wSl a2ya T2N addzRSydaQ KAIK LIRAyGa Ay as

Reasons for high points No of survey response:
n=485"
Curriculum content 180 (37%)
Interest / enjoyment 106 (22%)
Teachers/ teaching 103 (21%)
Perception of science 41 (9%)
Attainment 31 (6%)
Classroom environment 15 (3%)

Qurriculum contentis themostquotedreason for high points in school experience of
science for this sample of studentghereasinterest in sciencandteacherinfluence

are roughly similar in the times they have been mentioned as high points. Perception
of science and attainmerdre lessfrequently quoted as a high pointhesefive main
aspects are described below in more detail. Classroom environmxamplified by
comments such akliked the class | was isinot as significant as the other aspects; it is
decided that any aspect hagriess tharb%student comments will noterit

discus®n.

Where there is a change in balance of comments over the range of secondary school
years foreach of the reasons described below, this will be discussed in the relevant

section.

Curriculum content
Of the students that were surveyed, 37% indicate that curriculum content of science is

the main reason for their high points in school science experience. Students talk about
learning new topics both early in secondary school as well as in Years 10 and 11;

emphasising being engaged by interesting topics and learning topics in more detail.

%" Not dl students completed this section of the questionnaire (n=124) and some of those who did, put
down more than one reason for their high points (n=131).
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However, the most significant point made in the surveys is about science practicals
being a highlight of secondary school experience (n=72). The following are a sample of

comments from surveyed students:

It was fun doing practical experimerB®16FNS
Year 7 was explosions and fun st&®&24 FSF

Lots of interesting experiments in YearRA8 FSP
Lots of practicals; science seemed.{Gd6 MNS

Many students completing thseurvey questionnaires list practicals as the high point of
their school science experience by some naming favourite practicals in their high

points:
| was excited to try out dissectioB20 MNS
Science was fun with experiments such as marshmallows inwmd62 FSP

These survey findings are supported by interview data where students explain how
practicalwork influences a positive experience of school science. For exatngée, i
0S &aSSy FTNRY (GKS TF2fft26Ay3 aiGdzRSasiQa O02Y"

makes science more interesting:

| think [experiments] were the only thing that made the lessons more
interesting especially the ones where you have to mix the chemicals and they
used to bubble; they were quite interesting. Year 7 we did quite a féwthva

Bunsen burner and everyone really enjoyed it because it was new. C14 FNC

Although students have varied experience of doing practicals at secondary school with
some enjoying practicals in Year 7 while others enjoyed them later in Year 10 and 11,
the main theme emerging is that doing practicals is a positive experience and that
science lessons are more interesting when there is an experiment or demonstration
involved. The student above believes that experiments are the main reason that
science is inteesting and that science is more enjoyable because of the ability to carry
out experiments that they were not able to do at primary school. Another student

recalls how having varied practicals stimulated an interest in science:

98



99

For me the last two yearprobably year 10 and 11 like | said it became more
Sya2elofS YR S KFIR RAFTFSNBYG LINI OGA
standard Bunsen burner or field trip it became more different and very varied

ones that you could do and get different reésul remember this test we had to

find out the length of wire that would be suitable for a toaster, so it gave you a

challenge; it might have been silly but it was more interesting. C12 FSP

In chemistry you learnt about making perfumes, dyes and chemibas were

just a lot more interesting and the experiments were just a lot better.C15 FNE

¢CKS 020S aidRSYyiQa LINBFSNBYOS T2NJ OKSYA

the subjects but also the experiments associated with the topics.

Turning toanother aspect of the curriculum that influences a positive experience of
school science is the idea of a challenge in a positive sense. This is illustrated by the

following:
As science got more complex, it got more interesiRg FSF
We started learning more interesting and challenging topit& MSP
Science became more challenging and | began to appreci@tsit MSP

Other students write about curriculum content as a high point in school science
experience in terms of interesting tags or ones that they had not encountered

before:

| enjoyed the GCSE syllabus because it was broad and had interesting topics

(R36 MSF)
New and interesting facts to learn (SP31 FNS)

In the interviews, students speak about different aspects of the scieage&ulum that

increase their topical interest (Schiefele and Krapp 1996) in school science:

| actually took more of a liking fghysics anahemistry through what was

being taught and the content. C9 MSF
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| think I always liked Biology because it seemede relevant but some parts of
Physics and Chemistry | enjoyed, stuff like the solar system, | was always
interested in the solar systems and stuff and | enjoyed Chemistry because it kind

of gave the basis to everything else. E4 MSF

These comments indicatthat for these students, curriculum content has different

ways of influencing their interest in science. For example, there is some evidence from
the interview data that students doing more and varied practicals at school think
science is more interestin The idea that science is challenging and has new topics to
learn also increases interest. This suggests that there is a link between interest and

curriculum content; this is examined further in the section below.

The two main points in their school exjence that students mention curriculum

content as a high point are in Year 7 and Year 10. This is probably because Year 7 is the
time that students encounter a new science curriculum as well as being introduced to
science experiments in a school laboratofhe renewed interest in Year 10 reflects

the introduction of the GCSE course at this point in secondary school.

Interest / enjoyment
Student responses explaining high points in storyline graphs use words such as

enjoyment, fun, interest and a desire tearn. All these statements have been grouped
together as interest/enjoyment because they describe positive emotions that may
influence a desire to engage in and learn school science and also because they
resonate with the claim made by Ainley and Ain(2911; 69) that enjoyment and

interest are closely related.

It is seen that there are different times during secondary school experience that
students feel interested in school science. For example, some are interested early on

during Years 7 and 8:
It was fun and interesting in the lower ye&23 FNS
In year 7, science was new and excitiidp FSF

It was fun and | joined the science club in YEBL7 MNS

100



101

Other students indicate that their interest arose later in secondary school once they

started GCSEs; for example:
GCSE science was interestsith MSP

| thoroughly enjoyed the lessons | had in Year 10 and 11 especially science of the

bodyE12 FNS
Very interesting content (in Year 1) 45 MSP

In the literature review, it has already been discusked curriculum content

encourages interest in students and comments such as these from the surveys support
the notion that curriculum content is an important factor in encouraging interest and
leading to positive experiences of school science. The liuezaeview also provides a
framework to understand the sources of interest in science; Trend (2005) highlights
three types of interest personal and situational and topical. These three types

emerge clearly from the interview data. For example some sttelezveal a personal

interest in science when they talk about being interested in science for some time:

QX

LOPS fA1TSR A0ASYyOS F2NJ LINBGdGe YdzOK |
Trend 6Op ci) defines topical interest as an interest in a small arel@afing. Some
students interviewed showed this type of interest in science. For example:

| have always enjoyed astronomy. That has been my key int&8NNE

| like biology because it is interesting learning about the bB8yMSP

However, a majority fostudents talking about interest mention a situational interest in
science. Situational interest is defined by Hidi (1990) as an interest caused primarily by

external factors. For example:

Ly ,SFENJTX3SGiAy3 AYGNRBRdAzOSR aid2 2 (G KSNJ
started to enjoy it. E8 MNS

Other interview and survey comments shaituational interest can ariseom a
number of factors apart from practical experiments such as teacher influence and

getting good grades in science. These are explored in {bgast sections below. One
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of the important points about situational interest that was highlighted by Hidi and
Renninger (2006) is that it may be transitory or provide the basis of a ldaggang
interest. This may have significance for the influencehef other factors discussed in

this chapter

Teachers / teaching
Teachers and teaching is as significant as interest and enjoyment in science for

students that were surveyed with similar numbers of students indicating these as the
reason for high points itheir school experience of science. As discussed above, there
is a relationship between teacher influence and interest in science and it will be

explored further in this section.

The reason that teachers and teaching are discussed in this section togeterrause

some survey comments make it difficult to disentangle teaching methods from teacher
personality forexampl& & I G SY Sly (&l R diO K3 @& @dcopinent O K S NI
We GSIFOKSNJ 0NERdzaKG niakesdidifficdlSo kndwivietBeRit i® { t H o
0KS GSIFOKSNIDa LISNa2ylFfAGe 2N GKS GSI OKAY:
of school science for #se students. Therefore, this section includes both factors

although it is acknowledged that they are potentially quite distinct.

Aninsight into the way students perceive their teachers to be effective is seen when
students talk about likinteachers for personality as well as teaching style. It is seen
that both these characteristics can be inextricably linked in student comments as

illustrated belav through an anecdote taken froam interview transcript:

If you have Mr # at first and you like him as a person, whatever he is teaching

you are going to like it more no matter wh&16 MSF

The student above emphasises how liking a téadhiQ &  LISchidnaky & studleinte

fA1S 6KFEGSOSNI adzo2S0O0 GKSe& FINB (S OKAy3IoD
comment that with an interesting teacher, science can become more interesting even
when the work is quite dull such as coursework (se2 BNC comment below)n the

survey questionnaires, some students comment about how their teachers influence

(V)
O
sy
(0p))
Z
g

BrGdRSy(aQ 26y LlASdR2y&Y F2N Kia
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positive views of school science and contribute to the high points in their storyline

graphs:
My physics teacher made it (science) fun excitingiaigilestinge23 MSP

Teacher was always there, marked your work and made work fun/interesting
R62 FSP

Mr B*¥is a brilliant teacher and | learnt a lot from hie42 MNS

¢tKSaS O2YYSyita akKz2g GKIFG 6KSyYy adadzRSyida
teachingstyle, it has a positive influence on their experience of school science. These

findings are mirrored in student interview comments such as:

During year 11 | had a really good teacher and that really made me enjoy it a
lot. C1 MNC

Other gudentsA Y i SNIDA S SR | f a2 YSyidihyantw322 RQ
conceptualise what students mean by this to help explore how a good teacher
influences positive perceptions of their subject. One way that students talk about good
teachers is that they can rka science interestingven when it might be monotonous

or dull:

L KFR I NBFfté& 322R 0SFOKSNI S@Sy GKS

t

is

Looking at the particulacharacteristic® ¥ | G Sl OKSNXRa LISNER2Y | f A

is seen that ame students talk about their teacher beirfgn to emphasise the
G§SFOKSNNa asSyasS 2F Kdzy2 dzNY

The best memory | had of science | was in year 8 and we were learning about
classification; my teacher she was pretending to be a lizard, she got down on
the floor and stated to pretend she was a lizard. She is my tutor now, she is so

fun and yes, | think that was the best year of science. G1 FSF

¥A pseudonym
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Another example is illustrated by the student below who talks about both teacher
personality and pedagogical skills having atpasinfluence on her science

experience:

I think he was the best teacher we ever had; he was really good. He had a way

of teaching that was..... You always enjoyed his lessons and he was always

really funny and he kind of messed around with you, if someame in late he

would say go on to the front and dance like a chicken, about the same time....

S fTSENYyG Y2NBE Ay @SIN o GKSYy Fye 2F
KAY o0dzi &@2dz O2dz RYQl y20A0S K24 YdzOK
much(fun)... the way he went about it, | really liked it in yedat @as enjoyable

it was my favourite subject in year 9. G8 FNC

Another student who articulates the influence of both teacher personality and
teaching style on her school science experieisdbe example othis student who has
spent her earlier years in a French science classroom and compares British and French

science teachers:

In year 10 | really started to enjoy it (science) because | really understood
everything and the way of teachimgk & NB I f f &8 RAFFSNByliod L
enthusiastic and they give you a lot more mental images and a lot more stories

and they give you actions to learn; it might be more childlike but it is more
interesting and subconsciously you learn what is being tatmiou. Whereas

in France you copy off the board and the experiments are done for you.C10 FNC

For this student, a combination of teacher personality (enthusiasm) and teaching
practice (mental images, stories and actions) have helped her to become irgenest

science and have a positive influence on her school science experience in Britain.

l'Yy20KSNI [ ALISO0 2F GSIFOKSNARAQ Ay¥FtdzsSyOoS 2y
teacher to be a source of inspiratiocBome students believe that good teachers are
those that inspire their students to like the subject they teach:
hdzNJ . A2f23& GSFOKSNJFYR / KSYA&GUNR GSI
R8 MSF
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When probed about his comment about a teacher being inspiring, this student

explained inspiration as:

tl-aaArzy lo2dzi GKS adzo2SOGXAT &2dz aSS
and enjoying teaching you, it encourages you to try a bit harder and make the

effort to enjoy it as well.

{AYATI NI &> 20KSNJ addzRSyda GFI fignfortde2 dzi G KS

subject that makes the subject interesting for them:

| think that the way it was taught affected how I did it, because they (physics
and maths) are quite hard subjects and you need an enthusiastic person to tell

you it to be actually interesteid it. C13 FSP

For the next two students, having a teacher that makes lessons fun and enjoyable
helped them to like science and contributed to the high points in their school science

experiences:

Ly ,SFENJ T XO0KS 0SIFOKSNIJA 2RI =i KI NGB & K

me like science more. E§ MNS

ae ,SINIwmn IyR mm 0SIFOKSNBEX](YSg K2g (3

came to life for me and | really enjoyed the lessons. C2 MSF

Apart from the fun aspect, the student below explains how the teatiedped her to

enjoy science:

She (Year 11 teacher) really made me enjoy science and made me learn really
gStt a 2LI2&SR (G2 20GKSNJ 6SII OKSNA ¢K2
teachers the style of their teaching was good and it made it stickun yo

head.C1 MNC

This comment suggests that teachers who have a pedagogical style that students find
WI22RQO KSfLA alddzRSyida G2 tSIFENy aoOASyOS g
in the subject but also learning it in a way that is related to femliof success. Further

evidence comes from the following students who say that the way teachers explained

105



106

the basics made science interesting for them:

In year 9 and year 10 | had a teacher [who] made science really interesting and
he explainedstufiBS I t f &8 6Stf |yR AF &2dz RARYQI

through it really basic form and it was really interesting. G4 MNC

| think the teacher at the time, the way he explained everything to me, | think he
actually got me interested and that firstterest is what pushed it from there R2

MSF

An interview with a norscientist who had a progressive trajectory highlights the
importance of a good teacher. When asked about her high point in Year 11 she

explained:

Because | had quite a good teacher in Yldgrt was a new teacher from

/I'TyYFrREF YR L NBIFIffeé fA{SR KAY®Dd L fA1SI
going to the afterschool classes and that really helped me get a C (grade); |
NEIFIffe RARYQ(O GKAY]l L g2dZ R 3ISG GKIFGo

Also, the experiece of a good or poor teacher is remembered by students a long time
after the experience has occurredorfexample this student talks about the influence

of her primary school teacher:

My primary school teacher has always encouraged me because she vaasethe
who set up my science club even though it was only a couple of days, she was
the one who got me all the things and she got me my interest in sciGik.

FSF

Once this student started secondary school, she had variable experiences with her
science ¢achers; some good and some bad. But, during the interview, it was her
primary school teacher that she remembered most warmly and credited with her
interest in science. The finding that most students still remember what their teachers
were like from theirearly school years indicates the importance and lasting impression

of teachers on school science experience.
To summarise, from the comments above it is seen that teachers and their teaching
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KIS | RANBOUG AyTtdzSy O0S 2 yebhyhakiRdsyiehéeQ SELJ
fun and enjoyable. They also have an indirect influence on experience by encouraging
an interest in science as well as helping students understand science and increasing

student confidence and attainment.

Perception of science
In thissection,perception of scienceakes on a broad definition inclinga G dzZRSy i a Q

seltefficacy and their feelings that science is easy to understand as well as the
confidence they feel when getting higher grades or moving to higher sets. In some
respects, here is overlap with curriculum content particularly when students talk

about science being easy; as well as with interest as seen above.

Perceptions of science as a positive experience recemesiderablyess student
comment than the converse positianperceptions of science as a negative exgece

(discussed in section 5132 below).

Most comments about perception of science as a high point are in reference to science
being easy to understand or having less focus on exams. Students who make these
commentsin the surveysisually referto their experience of science in Year 6 as well
asthe early years of secondary school. For example, the following students talks about

her high pointin Year 6;
Less focus on exams SP24 FNC

The lack of student comment in the interviews about the influence of attainment on
school experience of school seee suggests that this aspect does not play a significant

role on school science experience.

Attainment
Attainment has a narrow sense here erihs of examination result&xamples of their

comments about attainment in relation to their positive experieéeschool science

are given below:
In Year 11 | got good results in science and felt poi®&FSP

Started to become good at it (scien€z)25 FS
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These statements show that students are encouraged by good grades and that these

can contribute to a posive experience of school science.

The interview data helps reveal more detail about the attainment and its effect on
school science experiendéor example, in the interview, this student explains how

being good at science was the reason for her higimtpoi

My best year was Year 11; | was so into science for that year. | loved it; Physics

was my strong point, and | was really good at science at that point. R7 FSF

CKAA adGdzRSyiQa O2YYSy(d ada3asSada I shSt I 0A:
wasinterested in the subject and she had good grades in it. Occasionally, some
students indicate that success in science leads to an interest in the subject. For
SEIFYLX S5 (GKS F2fft26Aay3q &aiGdzRSyidiQa O2yFARS)

he found sence interesting and achieved good grades which motivated him further:

Throughout Year 7, 8 and 9, all | cared about was playing football so science
glayQi 2y Y& YAYR® ! yR RdzZNAy3a &SI N mn
into it and | found thingguite fascinating, | was getting good grades and I liked

it even more. C16 MSF

From the comments above, it is seen that if a student is interested in a subject, it is
easier to put in effort towards that subject compared to someone who is not
interested;and increased effort leads to better attainment. This is further supported
by the following response of a student to the question about whether having an

interest in science made a difference to his attainment:

When you are trying to learn it and obviougly2 dz KI @S |y Ay {iSNBa
going to help you learn it better, rather than being bored I find it interesting and

actually do better. G5 MSF

From these comments it can be seen that these students feel that having an interest in
science enables them tachieve good grades in science. These findings resonate with
lAyfSe YR !'AyfSeQa ounmmy FTAYRAYy3IaA GKIG

more likely to report their enjoyment of the subject.
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5.3.1.2 Low points in school science experience

CdzNYyAYy3 y2g G2 (KS

0St2¢6 AYRAOI (GSa

(KS NBlazya

t2¢ LRAY(GA AY

a
T2N adz

experience reported in order of the significance.

Table 55 the reasons for low poing in the surveys.

Reasons for low points

No of survey response:

n=506"°

Lack of interest / enjoyment

140 (28%)

Teachers/ teaching

109 (22%)

Curriculum content 95 (19%)
Perceptionof science 86 (17%)
Classroom environment 42 (8%)
Attainment 22 (4%)

2 KSy O2YLJI NBR gA0K

aidzRSyaQ KAIK

[j

R

RS

GddzRSY
NI S ¢

D+
(0p])

L2 Ay (&,

both are similar although the order of significance chandés most significant of

these changes is that of curriculum content which occupied a prominent position as a

NBF &2y TF2NJ & dzRSy Gsipbmikend@rkasdritonthit [éw poirtz

Aa

Also perceptions of science are more significant as reasons for low points. Witlese

be discussed in the relevant sectiobslow.

The first five aspects of low poinits this table are discussed below comparing the

comments made by surveyed students with those of interviewed students to look for

converging, complementary and conflicting views. Gdfystudents surveyed have

indicated thatattainmentisthe reason for their low pointdhereforeas discussed

earlier (section 5.3.1.1) it is decidealdisregard this aspect.

“°This number reflects the total number of respses.Not allstudents(n=128)completed this section
while ©me (h=95)wrote more than one reason for their low points.
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Lack of interest / enjoyment
A lack of interest in science is the most significant reason expressed by students in

recounting their dw points. Many students make comments such as
Science was borinR62 FSP
L RARYQU ByfrR2 & aO0OASYyOSo
These comments seem to indicate lack of interest in school science bdifticalty
with such general comments in a survey questionnaire is thatimpossible to probe
the source. Forexampld)ji A& y 24 Of SI NJ s KSGKSNJ peKS add
seor whether it is the influence of other factors that is the root cause of discontent.

Rarely did students respond in detail about the relasibip; however, a handful did

attempt to add some depth to their responses:
L RARYy QU Sye22eé (GKS ZLOAFSEFOS G(G2LIA0& Ay |
Year 7 science was not very practical or interesiR&8 FSF
Boring and unrelated to real scien€&.18 MNC

Although it has been difficult to gain a deep understanding of why surveyed students
RARY QG tA1S 2NJ Syea2é a0OASyOSs G(GKS aiddzRRSy

depth to the reasons why they lacked interest in science:

| think, If | wanted to & a scientist, | would have done it anyway, because the
GSIFOKAY3 G GKAAa aoOKz22f Aa ljdzadS 322R
YR AUQaAR3MNE FT2NJ YSo

{AyOS AU ¢é6la SFaASNI G2 LINPO0S RSSLISNI Ayil?2
the interviews, | was able to identify different reasons such as influence of teachers or

because of curriculum content:

L LINBFSNNBR / KSYAAGNE YR tKearOaT odz
Fd AGX o6dzi L RARY QU bédbhedadse of Be/t@aeherath ( =
the time.R2 MSF
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L 2dza i R ApyiySide) justiade)cting/asi(Q 8 2 38 0 PP PA (1 Q& 2 dz
it as muchR8 MSF

L RARY QU Sye22eé a0ASyOS GKIFG YdzOK FTNRY
gl a NBFffe o02NAy3 | GROFBR ay Qi Ay (iSNBad,;

From some student narratives, it is easy to see that there is some overlap between
interest in science topics anddir perception that there is also an element of difficulty

that affects their interest:

t SNA2YylFffe L R2yQG GKAY]l] AdGQa GKS Yz2a
that were interesting, like Physics and stuff that relates to life is interesting but
when it gets too technical | start to lose interest and when it starts to get too

deep into the Physics concepts | start to lose inte@$tMNE

Other students related their lack of interest not only to curriculum content and success

but also to classrooranvironment. For example:

I 2YS [ SIENJy ¢S ¢6SNB Llzi Ayda2 asia ol a:
FSEG GKIFIGO GKS 3INRdzL) ¢l ayQid Fa F20dzaSR
ANRdzLJA YR L FStUEAFNRARY QG Syez2zée Ad | .
Although a large nurer of students in the surveys indicate that lack of interest is the
main reason for their low points in experience of science; once, details are probed in

the interviews, other factors emerge that have causddck of interest in science. This

important point is discussed further in chapter 7.

Curriculum content
In the surveys, some students commented about being bored by school science topics

which contributed to the reason for their low points in their experience of school

science:
Boring topics thatve were rushed throughC35 FSF

The content we had to learn gave me no motivatiB@FNS
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In addition to a boring and uninspiring curriculum, some students felt that science

contains too much theory that has to be learnt for exams:
Too much theory and | felt | had to learn it all instead of understafiLG. MSP
We were just learning facts to pass an exaR23 FSP

Rigid curriculum left no room for any exploration of more interesting points.
CL28 MNS

From these comments is not dfficult to expand on what the students above mean by
scince containingpo much theory; they indicate that for them, science contained too
many facts to be learned that left no room for interesting or creative aspects of
science. There is also a percepttbat science facts need to be learnt to pass exams
and that understanding them is optional. These points are congruent with comments

from students in their interviews:

(From Year 8) they make you do more theory vedtie teachers; and then it

(storylinetrajectory) just goes dowrC5 MNC

From the survey questionnaires, other reasons for low points in school science
experience that have been categorised as curriculum content are repetition and an

increasing workload that is too exafocused:

The topicsre interesting at a younger age but then it just gets repetitve
MNC

Ly ,SFENJd A0Qa 2dzad NSPLBSFA GA GBS addzFF
Too much theory, | felt it was about learning for exa@is53 MSF

GCSE science was repetitive and bagitap exam bcused in comparison to
previous yearsCL35 MNS

Interview data supports the survey findings regarding this negative aspect; for

example:

[Explaining a decline in opinion of science] | think it was just work load, cause to
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a0FNI 2FF o6A0&Eandye& Y, the yuoageNyearsh tifereg S
GSNBYy Qi lye aSNA2dza SElFY&as 6KSNBlI & 6K
huge work load on us and it sort of changed my opinion on it, it gave me

negative outlook on science. R3 MNC

(My opinion of science felp) Year 9 because we started SBB8d it became
a lot more serious; the sense where it was just a lot more academic than other

years. R10 MNE

Apart from repetition and excessive workload, for some students, particular topics are
a source of boredom and dislikBuring interviews, the students talk in more detail
about specific parts of the school science curriculum and how it contributed to thei

low points in school experience:

Ly 288FENJ & L RARYQO tA18 a0AS8y0S 680! dz
it was aboutfood chainég KSy A G 3I2Sa (2 GK ]
like. C6 FSF

Inyear 7, 8 and 9 we learnt more aboutyod I YR &addzZF¥3> ¢ KA OK
G16 FNC

Physics with all the magnets and stuff is quite boring. R12 FNC

L NBlIffé& RARYQ:G tA1S Al 060aOASYyOSO Ay
plants and flowers and stuff; so | really hated Year 6. G8 FNC

In addition comments about the curriculum being boring or full of facts to learn, the
majority of low points about curricular content are related to a lack of science
practicals; witha number of students (n=35) surveyidicating the lack of practical
experiments at different stages of secondary schioeing the reason for the low
points in their school science experienddis is illustrated by the following comments

from the survey questionnaires:

There were no interesting experiments in those yea8l MSP

! Standard Assessment Testscience tests taken in Year 9.
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Few practicalg too much theoryC25 FNS

In year 10 and 11 | expected to do more interesting experiments but we
R A RG2ENINS
There was not much practical work in the early years. SP18 FNS

This relationship between lack s€ienceexperimentsand a decrease in interest is also

evident in the following comments from students who were interviewed:

In lessons we just sat making notes, and the lessons [were] not that engaging

and not enough activitie€C7 FNC

XGKS 06Sai §mdisywd §8ag seding thét a Bottle weighed a

certain amount which was kind of dui2 MNC

Although it is not surprising that these comments were made by students referring to
low points in Year®, primary school is not the only time that students esipace a

lack of practicals:

In 10 and 11 you get to do your own experiments whereas in year 7, 8 and 9 you
usually do demonstrations and stuff so you kind of get less involved in the
experiments. | think quite of the whole experiment side of stuff wdt/rgaod

learning about how chemicals react and stuff like that was quite@ir8 MNC

l'YR AY &SINJT 6S ¢SNBYQl GNHzAGSR Sy2dz
G2t R WGKAA A& K2g @&2dz R2 A0 GKAA A&
up a bt more.G2 MNC

Ly SFENIwmn S RARYQl R2 GKFG YIFye LINI
a demonstration and you was expected to answer questions rather than doing

them yourself.E3 MSP

While most students give a lack of practicals as a reasonviopdints in the storyline

graph, the student below is an example of a student who feels that the amount of

“2Most primary schools do not have laboratories for science experiments or demonstrations. Scientific
experiments are carried out in classrooms with very basic equipment.
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practical work decreasing as he progressed through secondary school is the main

reason for his increasingly negative perception of school science.

ISy2cz2e oA2f23& LINI OGAOFfasx odzi & @&2dz
difference the amount of practicals you do; | think you do so much less in year
MM 0SOFdzaS Ay @SINIwmm AlQa 2dzad 3ISaGdA
Year12yo® 0 @A 2dzaf & R 2-leveld butd Hioklif gz See ko hs !

AN LK FNRBY &8SINlc L KIF@S Lldzi R2sy RSO
feel.C8 MSF

Sometimes school policy also has an effect on how students view the science

curriculum:

ltsiF NISR 2FF AyGSNBadAy3a 4G FANBG &SI N
0S50FdzaS AdQa | &a0ASyOS O02ttS83S8 yR Al
ARY Qi Sye2eé Alodwd Cb?o

In this case, the school is a Science Specialist school and science lessangtdare
every day®. For students not interested in science, this can have a deleterious effect
as they perceive that science has too much content that needs to be lealegsons

every day and they gradually become demotivated.

The various aspects of curriculum content such as practicals and content of science
topics described above have a relationship with interest in science. Some comments
suggest that there is also an overlap of themes with difficulty in science such as

studerts who talk about exarfiocused content and too much work.

Teachers /teaching
In the section on influences of teachers on studéhtgh points of school science

experience above, it was seen that students seem to talk about teachers in terms of
teaching method as well as personality; this is similar to the situation here. For
example, students sometimes write down the names of teasle their reasons for

low points and it is impossible to determine whether it is dislike of the teapkese

“ This policy was BfES requirement for progressively improved examination regulise subject
specialismand some schools have chosen to keep this legacy.
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or of their teaching method that is the source of negative experience. For this reason,
when coding the survey comments, the negative influenckteachers and teaching

are treated as one category.

22% ofstudentsresponses from the survegfer to the teacher / teaching as the main
reason for a less positive experience of school science. Comparing this to the students
that were interviewed, he negative experience of school science in relation to

teachers elicits substantial commentary from the students interviewed (43%).

In the surveys, there are many different ways students comment about their negative

experiences with science teachers:
| had a really bad teacher who made me hate scie&®} FSP
5ARY Qi Syecz2ée aOASYyOS | & SPHEOSFNS S| OKSNJ ¢ |

5ARY QO 3ASG 2y OSNBSEMNSt f gAGK (K GSI Ol

These students seem to have a focus on personality aspects of science teslkhers
other students have a negative experience of school science because of the teaching

method. For example:

Too much notgaking. dislike the dreary way it is taught, hate power paints

E41 MNS

Other students that were surveyed talk about their negatexperience of teachers in

terms of teaching style or method. This is illustrated by:
Subjects were taught quickly and unenthusiastiq®@NS R1)

From some of the above comments, it is clear is that if students dislike the teacher or
the way a teacher taches their subject, they will soon lose interest in that subject.

Some students make this point quite explicitly:
Lost interest in biology due to the teacher and his teachiigs4 MNS

L KIFIGSR LIKéeaAarxoOa o0SOF dza648&EMsSS (S OKSNJ 4|
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Compaing these survey findings with interview data helps to probe the relationship
between teachers and teaching since it is possible to ask students what they feel about
each aspect-or example, this student talks about how a teacher influenced his

experienceof physics:

Ly &@SIFENJy X KFEr@Ay3a (GKIFadG 2yS G4SFOKSNI o
really get on well with him at all and it kind of put me off it (physics) forRide.
MSF

CKSNE INB G662 YIAY LRAYy(Ga Foz2dzi GKS GSI Ol
experience that are significant here; firstly, the student feels that the teacher was

really boringand that this deterred him from taking physics. The second point is that

the student feelsthat RARY Qi NBI f f & In8icatinga/poas St t A (|
teacherstudent relationship that further contributes to his relinquishing physics not

only for post16 study buftfor life. The relationship between teacher personality and

teaching method is also highlighted here as being impossible to say whether the
d0dzRSYyld 61 & 02NBR gA0K LIKeaAoOoa oSOl dasS 2
0KS G2LIAO0A 2N 0SOFdzaS KS RARYQG 3ISh 2y ¢

goeson to explain how the teachestudent relationship has eroded in his case:

IS {AYR 2F RAAYAAASR O0SOSNRBGOKAY3I L RAI
inhimhalfg @ GKNRdzZK (GKS &S| NXL -intkreésdgd K K|
earlyonwhenw@& dza & 3204 aLX AG dzLlJ Ay (2 oA2f238
ruined it for me R4 MSF

From the above statement it is seen that for this student, a poor teaphil
relationship has not only a shetérm negative influence on school experience of

sciencebut a longterm negative influence on interest for the subject.

Interview data suggests that if a teacher is unable to empathise with students, both
student and teacher are unable to form a relationship and this affects how the student
perceives the tedwer. For example:

L ySOSNI NBFffe 326G 2y 6AGK Y& GSIF OKSNJ

the way it was taught and we never had a good teacher/ pupil relationship.
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That put me off. R5 MNC

| got a teacher [earlier in school] and she just pubevider on science for me. It
was both her and the way she taught but I just think it was really boring. She

never made anything fun or interesting. C14 FNC

¢tKSaS alidRSyda 020K RSAONAROS GKSANI GSI OK!
they also explaiti K ¢ GKSANJ G§SIF OKSNRa gl & 2F GSI OK,
or were bored. The implication here is that the teacher has an influence on whether a
student becomes interested in science or nbstudents do not like the teacher, then

they usualy do not like the way the subject is taught and this will make them less

interested in sciencdn other words, if you dislike the teacher you will dislike the

subject ags illustrated in the following example:

| think the teachers | have had has a oo with it (decreasing interest in
a0ASyOSy 0SOlIdzaS L NBlIffte R2yQd tA1S
Ay GKS flad @8SIFENIAY @SFNImMan FYR MM F2I
think they made the lessons very interesting and | thiaktually made me

dread going to science a little bit. C14 FNC

Some students talk about a lack of inspiration because of their teachers. For example,
a science student who has taken Biology and Chenasfplains hiseason for not

taking Physics:

y

lthinl AGQ&a GKS G4SIFOKSNA ¢S KI @S KIFER A
X6 dzii |

YS G2 Syecz2eé A4 L OFy R2 LKeaiaoa
further. R4 MSF

Similarly, another student says:

L I Oddza tte KI@S LG Syadkofnfotivatidniofx feallg dza G
did depend on the teacher. G9 FNC

Both students above mention having the ability to cope with the subject but have not

been inspired or interested enouddy their teachersThe influence of a teacher

118



119

judged to be boring oruninspiring is strong enough tastourage enjoyment of

science; as thistudent poignantly says:

My teacher was dull to listen to and | forgot how interesting science was

because she made it seem so boring. CLS20 MNS

In another example of how teachers influence school science experience through a

combination of teaching methods and personality, a student says:

LG 61 a GKS dSFOKSNIL KFER d GKS dGAYST
with the teacher, herd@aching style, her personality and this particular teacher

just completely ruined the subject for me. [Although] | found it really interesting

but the trouble | got in to with this teacher just completely ruined it for me. It

just destroyed my confidence the subject. G18 MNC

The turbulent teachestudent relationshipl i KS (G NRdzof S L I das Ay (2
eroded not only the interest that the student had for science but also his confidence in

science.

An important countefpoint emerging from som student discourse is the idea that
some students are able to look past problems associated with poor teaching and

compensate it with studying independently:
L KIR L22NJ G§SFOKSNAXGKSe O2dzZ RyQiu o6S
| think becaus& @3Sy AT L R2y QG LI} & FdaSyidAarzy |
a revision guide | think | learn better. C6 MSF
| know how to study mysetfL R2y Qi YAYR UK S$S14MSE 2 NB (0

These comments indicate that poor teaching does not always agfadents in the

same way. This important point is discussed in section 7.4.

-

Another aspect ofeaching stylghat resonates with survey commentsltis G S+ OK S NI
pedagogical styland howitA y Tf dzSy OS & & ( dzR Sy lome&xudgksS 5 a 2 1

who were nterviewed spoke about this aspect of teaching in the following ways:

She (the teacher) never made anything fun or interesting, she would make you
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sit there and make you listen when she was writing on the board. C14 FNC

Just the way they [teachers] go atiaureally, just flipping through PowerPoint
LINBaSydraazya FyR dGFt1Ay3 G @&2dzz L G

someone who gets you involved. G8 FNC

All these students feel that such methods of teaching were not helpful ways in which
they could larn. This issue is also raised when students discuss supply te¥rhers
although influence of supply teachers is one that has not been discussed widely in
research on teacher influences on students, it is one that has had some influence on
student experiene of school science in this studyor example these comments from

the survey questionnaire sum up the feelings of the students:

Ly @SFNJy 6S RARYQlU KIF@S | (GSIFHOKSNI AY
supply teachers. E7 MSP

Too many temporary tezhers ruined it (science) for me. G37 MSP

5ARY QU KIS I G4SIFOKSNJ F2NJ Yé &a0OASyOS |
Too many supply teachers, hence lost my interest. R20 MNS

The teacher was off for half the year. E37 FNS

The comments above are from students in four of the ses@ools where surveys

took place and highlight the nature and scope of the effect of teacher absence and

supply teachers. However, it was not possible to probe this issue further without the

help of interviews. The interviews supported the findings abda students had a

less positive experience of school science because of teacher absence and supply
teachers teaching them science. Another theme emerging from the interviews is that
students talk about supply teachers having an influence on their expegieh school

science in a different way to regular teachers. Above, whereas students talk about
0KSANI NB3dzf  NJ GSIFOKSNBQ (0SIFOKAY3 YSGK2RA
SELISNASYOS 2F 40ASyOST (KSeé I frdoml 62dzii &

4 Supply teachers are substitute teachers that take the place of regular teachers etefangr short
term absence.
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management skills but not their personalifor example a student explained in her

interview:

| think it was the teachers that changed so much it just made it quite hard to

focus. In English | had the same teacher for pretty much the whole way throug
YR 06S0OFdzasS GKSe& (1y2¢ 6KIG GKS& KI @S
through things. G16 FNC

High teacher turnover in some schools caused a sense of loss of continuity for the
students leading to a less positive experience of school science. Sodents felt

GKFG AG o6& RAFTFAOdAA G G2 1SSLI) FRe2dzAaGAY 33
surveys, students indicate why low points in their school science experience arose

because of temporary teachers:
Had temporary teachers and only worked from textbd®ks FNS
¢SIFOKAY3 gl ayQi dzl G2 &AONI G OK48FHS GKS

A complaint highlighted by students that were surveyed shows that some students lost
interest in science becausd the lack of science practicals in lessons taken by supply

teachers, for example:

Had a supply (teacher). Only working from textbookst much experiments
B59 FSF

tKSaS aiddzRSydaQ O2YYSyida adzZaasSada GkKIFa T2
experimental work involved. These comments also highlight that these students feel

that the pedagogy of a supply teacher is different to that of a regular science teacher

in that they do not carry out experimental work in science lesSbiiis point was

also made by some students who were interviewed as illustrated here:

XGSIFOKSNI 6Syid 2y YIFLGSNyAde €S+H@S FyR |
NBad 2F GKS @SINJFYR AdG 2dzad RARYy QU &

> Supply teachers substituting for absent science teachesat necessarily from a science

background themselves. In most schools, the absent teacher sets cover work for the supply teacher for
work to be covered in their absence. Since their lesson may not necessarily be covered by a science
specialist and becaeof the planning involved in requisitioning practical equipment, cover lessons are
usually set from textbooks or worksheets.
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RARY QG ASSEIMSRIK(O NBIFffeod

My teacher got pregnant in Year 7 and we sort of had a supply teacher for the

NEalgdg 2F GKS &@SINW®W L KIR G2 R2 |fft (GKS
teacher.G17 FNC

Both the above students feel that a supply teacher is not the same as a résadher

and that the quality of teaching is not the same.

Overall, from this section it is seen that teachers have an influence not just on interest
Ay &aO0OASYyOS odzi Ffaz2 aidzRSyiaQ O2yFARSYOS
well. In other wods, teachers affect the experience of school sciandeectly

through factors such as interest and success in science. This important point is
discussedsection7.3.1

Perceptionsof science
From the survey comments and the interview findings, it is ¢eahthere is a fine line

0SG6SSy &ao SISt i 8\ SREGFWRItOHRetfoin®@r being a
sometimes positive or sometimes negative experience and the latter always a negative
experience. For example the following comments from the susvibystrate how

students perceive &ck of challenge as low points in their storyline graphs:
Year 6 science was uninteresting and easy. No chall®GeRSF)
The lessons did not go into interesting de(@®2 FSF)
There is a nuanced change in some comments about school science being challenging:
GCSE science is challenging and difff@i6 MNS)
It (science) got really difficult in Year Bb(FNS)
Science was too ha{€LS92 MNS)

The shift here is from being chenging(more positiveYo becoming difficul{more
negative)andthere are similarities betweemterview comments about difficulty of
sciencewith the survey comments. Students are able to explain in more depth why the

difficulty of science caused a Iqwint in their school science experience. For example,
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these students explain:

I just found it just so much information to remember (science) and so much
AYVF2NNIEGAZ2Y 2F K2g addzZFF¥ 62N]J SR YR K:
reallygetmeheadarold AGT L R2y Qi f A1 SCIO¥FNQI KA Y3

| think | found the biology side the most interesting and | never got on with the
LIK&&aAO0a 2NJ OKSYAadNER &4aARST L 2d@i8i O2dz
MNC

LGQ&a Y2NB 02y Tedzmvestaded ledsning dbaitatois & 4 K
SOSNEBOKAY3A @2dz t SINYy o0STF2NB Aa LINBddGe

you understand it, so it just makes it more confusBigl. FSF
hyS aiGdzRSyid SELIXIAya 6Ké aKS RAR

L O2dzZ RYyQd 3ANFaLl Ad & YdzOK |
much.E2 FNE

There were many similar comments as the one above by students who were
interviewed. A point to note was that comments about the difficulty of science were
not justconfined to any particular type of student; both types of studensxientists
and nonscientists, made similar comments about how they struggled with particular
science subjects. However, in the case of scientiséy persisted with the subject

that they were having difficulty with while the nestientists decided not to take up

that science subject.

Classroom environment
The negative effects of disruptive classes on their school experience of science are

narrated by students in both surveys and intews. Since disruptive classes can be

argued to be an aspect of the classroom not arising directly from teacher personality

or teaching methods, it is discussed here as an aspect of classroom environment.

| 26 SOSNE GKA& Aa y20 ifeeltdatthieir tdakherivasa 2 YS & G

responsible for classroom environment as will be seen below.
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The effect of disruptive classes on student experience is found in the comments of
interviewed and surveyed students from three of the seven schools. Students mentio
LISSNB ¢K2 g2dzZ RyQil €S 0SIFIOKSNE 02y OSy i N
students learning. Some survey comments illustrate this below:

Although classes were streamed, there were still a lot at GCSE who caused

disruption.R59 MSP
Bad classes hardto concentrate E68 FSP

Ly ,SFENJTX adGdzRSyida Y2NB gAftAy3a G2 f.
interested holding them badk58 FSF

Very poor lessonswas with a bunch of idiot&6 FNS
{Sha 6SNByQi oSttt 2NHIFIYAaAaSRT R7BENSHzLIO A |

These students describe how misbehaviour in the class detracts from enjoyment of the
lessons as the teacher is involved in trying to get the class to be quiet rather than
concentrating on helping students who are quiet to learn or engage them with

meaningful tasks.

Although the problem of disruption is limited to three schools surveyed, those
students affected by disruptiofelt it is significant enough a reason for their Ipwints
in their school science experience (n=23). Some survey comments indicate that

studentsblamaéil KSANJ 0SIF OKSNBEQ 101 2F Ofl aaNRz2y

A

¢SIFOKAY3 glayQid 3I22RI I yBBMNSI OKSNJ O2 dz

There were a lot of distracting students 0 Of  3a a2 (GKS GSI O
on teachinge32 MNS

Teacher struggled to control class, so learnt nothitig/ MSP

hdzNJ GSIFOKSNJ g1 ayQid OFLIofS 2F O2y G NRT |
R62 FSP
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Duringthe interviews, a number aftudentsé Yy 'y 0 02 YYSY G SR 2y (G KS

in disruptive classrooms. For example:

¢tKS o0A2t238 GSIFOKSN) O2dz Ry Qi O2y iNRE
shouting.C10 FNC

| remember my physics teacher; he would just spend half of the lessog tsllin
G2 0SS [[dASGXKS 2dzad aALX A0 dzZLd gNARGAY 3T
0SAYy3d WIAIRIEFNES |jdA SG Qo

lff (G0KS&AS addzRSyida FSSt GKFG GKSANI G4SI OK:
contributed to the lowest point of their school sciencgexience.Some students like

the ones above recognise that it is not poor teaching, but poor classroom control of
teachers that has affected the way science is taught; nevertheless it still influences

their interest in science. For example:

IdidsortoK | @S> ¢Sttt y244 NBFrffte KFIR I oFR
O2dzZ Ry Qi O2yidNRf GKS OflaaT AlG sl a @S|
very fixed subject and you have to really concentrate or otherwise you lose it
completely. C12 FSP

Thisstudent feels that disruptive students in her class affected the interest she had in
science becaus®r her, science is a hard subject that requires concentration and this
is affected by disruptive episodes in the classrotiris a noteworthy point that

mainly female students report disruptive behaviour in the classroom a finding that

echoesother research in classroom environmenesd.Morris, 2012).

It was the behaviour of the other students, just completely ruined thiorest
of us. E9 FSP

The disruption of lessons faced by this student caused her to lose concentration in her
learning of science. Similar comments are made by other students who also
experienced disruptive peers in their science classrooms and itmstBagthis factor

has a significant influence in discouraging students from an interest in school science.
To summarise the findings of this section (5.3) and to note its contribution to figure
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7.2, school experience of science can be depicted in thesfigalow:

School science
experience

Teachers
Curriculum

Interest

Perception of science
Attainment

Classroom environment

Figure 5.2 The high and low points of school experience of science

The high and low pointsn student storylines are assumed to be the significant
influences in student experiences of science. These influences will be examined to
understand the role they play & (i dzR énhgicesit@take science or not after GCSE in

chapter 7.

5.4 Student experi ence of the three sciences
In this study, although students are questioned about their experiences of science and

their choice to take science as if it is one subjeatasacknowledgedsee 1.3.1}hat
science is not a single subject and that studeatwa of each of the three science

subjects may be different.

Student experiences of the three sciences camxaminedfrom the survey item

about the three sciences (see Appendix D). 44% of students (n=251) answered yes to
the question about whether the influence was the same for all three sciences
compared to just 14% (n=79) who answered no to this question. A largeeruett it

blank (n=239).

Of the X% of students who did express a preferefoethe separate science subjects

only 53 recorded their preferencgseefig 5.2 below).
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Physics
27%

Figure 53 Subject preferences from student survey (n=53)
In the interviews, manynore students spoke about their experiences of the three
sciences (67%) becaudestinterviewschedule (see Appendix Bpecifically asked this
guestion. The answers helped understandatigdent viewsaboutthe three science
subjects.It became apparentluring the interviewghat a sizeable numbesf students
(n= 13) were not aware that science consists of three separate subjects; these were all
students from the norscientists groupThere was also the case sdme students
knowingthat science consistedf éhree separate subjects butho were not sure

which topics each subject consisted of. For example;

In Years 8 and 9 you knew there were separate sciences but sometimes you
GSNBEY QiU &ddz2NE gKAOK G2LIAO &2dz 4SNBE R2A
oA2f23ex OKSYAAGNR |yR LKeaAoOa odzi &2
the time.E9 FSP

A number of students (n= 10) did not have any preference for the separate science

subjects:
L OFyQi NBYSYOSNI 6KAOK 2yS&a INB gKAOK
L 2dzaG R2y QG tA1S aOASyOSs yeé aOASyoO:

| liked all three sciences. R8 MSF
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Of the students that spoke about liking or dislikpayticularscience subjectis the

interviews(n=38), the graph below indicates student prefererifes

12 -

10
10 -

m Male

Female

Biology Chemistry Physics
Subiject preference

Figure 54 Sulject preferences of interviewed students (n=38)

It is important to note here that this graph is based on student views of the three
science subjects and as such, takes into account comments from both science and non

science students to present their viewkschool science.

The literature review highlighted that gender plays a role in preference for different

science subjects and the taldaows a similar patterfor each subjectbiology is

preferred by females in comparison to physics and chemi$egtng for patterns

between male and female preferenceschi squared test of significance reveals that
GKSNBE A4 y2 aA3IyATFTAOIYylU RAFFSNBYOS o0SiGgS:
subject. This is inontrastto studies such as Quinn and Lyons @Ghat find female

and male interests are different in terms of science subject preference. However, the
current study is based on a small sample that cannot be generalised or compared to

the larger study carried out by Quinn and Lyons.

The graph also showwigence that for this sample of students both females and
males prefer biology to the other two science subjects. The finding that females prefer

biology to the other two sciences is congruent with research literature findings;

“® Some students indicated liking more than one science subject
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however, the finding that m@ males prefer biology compared to the other two

sciences conflicts with the literature findingsd.Schreiner and Sjoberg 2007).

Of the students that articulated a preference for one science subject over the others,
the main reason wasither because bperceived difficulty of the other science
subjects or becausie was one that they enjoyed. For example, this student articulates

gKe aKS RARYyQO fA1S oAz2fz23@ &  adzowaSoid-

. Az2f23er GKIFIGQa tA1S 02Re AayQid IAGK L
3dzSaad L 2dzad OlFlyQl R2 o2ySa FyR Al ¢l
interested in it either. G6 FNC

Thus to conclude this section, there is evidence from the interviewsntiet

studenti Q LINB F S NiBeé Sctencd sujdcts i& diffat; however, survey
results do not support this finding very strongly€efe is a sizeable majoritf
studentsthat do not know science consists of three distinct subjectstargdmay be
the reason for the inconsistent survey resultéis has implicadtnsfor the way science

is taughtwhichisdiscussed isection8.5.

5.5 Conclusion
The main aim of this chaptevasii 2 SEI YAY S aiGdRSyiaQ @ASsa

experiences. The storyline trajectories emerdiram the survey questionnaire can be
grouped into one of four trajectories. In this study, the main assumption is that the
QNI 2S00G2NE 27T | refladhteRsBhyal stienceSekpeigrdd obif O S
individual¢ whether positive, negative or variabl®verall, the views of school scienc

in individual years at secondary school for scientists show that there is an increasingly
positive trajectory after Year 8 whereas for nstientists, the trajectory remains the
same just above neutral. Th,science students have more positiveperien@s of

school sciencat secondary school compared to nenientists.

lylrfeaay3a RFEGE 2y 26 YR KAIK LRAYyGA AY
comments fall into six main categoriegsurriculum content, interest, teachers,

attainment, classroom enviranent andperceptionof science Frequency tables show

that the most common reason for high points in school science experience for the

students in this sample is curriculum content. Many students describe interesting
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topics and school experiments as bethg reason for their high points. On the other
hand, the most common reason for low points in school science experience is a lack of
interest and enjoyment of science; students talk about being bored by science and not
enjoying it.Although student emphas on certain influencgesuch as teacherand

classroom environmens stronger in the interviewshe qualitative data from the

survey datassupports and complements thendings withlittle discord

The findings of this chapter will hesed inChapter 7 to examinthe role school
science experience playn decision to take science or ndthe next chapter addresses

the second research question:

What are the reasons students give for deciding to study or not to study

science postl6?
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Chapter 6: Influenceson OOOAAT 008 AAAEOET T Ol
post-16

6.1 Introduction

C

Ly GKS LINB@A2dza OKI LJASNE addzRSyiaQ @ASga

along with factors that influence their views of school science. In this chapie
factors that students describe as having an influence on their choice to take science or
not post16 are presented. The aim of this chapter is to address the second of the

research questions:

What are the reasons students give for deciding to studyot to study science
post16?

This chapter is divided into three main sections; the first seaixplorestiming of
sciencechoice and when students choose to take science or it is done through
quantitative analysis of survey dafBhe second s#ion looks at the influences that
students identify in their decision to take science or not from the survey questionnaire.
This is done through guantitative and qualitative analysis of the survey questionnaires.
The third section looks at the influenct®at studentsreport in their decision to take
science or not emerging from the interviews. The findinggH@section are from
qualitative analysis of the interview data. Finally, the summary integrates the findings
from all threesections to presenttte argument to be taken forward to the next

chapter.

In most sections, the findings discussed will be in terms of science anscienrce
students; but in sections dealing with interview data, the four categories of students
discussed in 4.7.3 will be usaaldescribe the emerging patterns these four

groups$’.

6.2 Timing of decision to take science
A number of studieslaimthat the ages of 1114 area crucial time in shaping student

attitudes and subsequent behaviours in subject cho&g.(Maltese and Tai 2010).

One of the aims of the current study is to examine the relationship between the age of

“" Since these four types emerge clearly from the interview datanpifrom the survey data
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students and their decision to take science or not in a comparison to the findings of

other research studies.

In the survey questionnaire, studenare asked to indicate the time that they made a

firm decision to take science or not in futuf@gure 61 below shows that students in

this study have mainly made decisions about taking science or not when in Year 11
(between 15-16 years old)This ign contrast with other research studies that find
students decide to take science earlier in school. For example, it is noted by Maltese &
Tai (2010) thathe decision to take science sometimes occurs before secondary school;
however, the current resultpaint a very different picture. Very few students (5%) in

this study made firm decisions about science earlier than secondary school; almost half
of the students decided to take science when in Year 11. It is acknowledged that
comparison of the currenttady with the Maltese and Tai study may not be valid since
the current study is focussed on pabks choices of students who have just embarked

on post16 study whereas the Maltese and Tai study involves scientists who have
already committed to the sciengethway and have achieved significant success in

their fields. However, the evidence from this study is useful in that it shows that both
scientists and noscientists tend to make their science decisions at a similar range of
times; between Years-92. Tte implications of this for careeexlvisory services and

programmes in schools will lmBscussedn section8.5.

Year 12 12
Year 11 46
Year 10 17

Year 9 14

Year 8 5

Year 7 4

Year 6 {413

Earlier than Year 6

B Scientists (n=151) = Non-scientists (n=183)

Figure6.1: Percentage of students making a firm decision to take science or not at different timescondary
school
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The students answed the questions about timing of their decisiondifferent ways;

the majority wrde the spedic school year they matheir decision, some wte their

age in years while otherswoiit S WD/ {9 &SI NR® LG Aa GKAA T
methodological proddY 'y R (KS ¢l & (GKA& KI&a 06SSy RSI
eSINDR KIFIa 0SSy O2yaAradaSydate O2dzyaSR Fa
interviewedexplaired that they baseé their choice of science on their examtion

results and these arasuallyavailable once they have completed Year 11. Therefore,
GKAA A& GKS NBlFLaz2y L KIFI@S OKz2aSy G2 |ljdz yi

Figure 6.1 shows that the majority of students (both scientists andsuoentists)

make their decision to take science in Yearlldoking at nosscientists, the pattern

for not choosing science follows a similar track to the scientists; the majority of
students decide they are not going to take science further when they reach their GCSE
years. A noteworthy point is that a slightligher percentage of students make the

choice not to take science earlier in Year 9 in comparison to students who decide to
take science. This may indicate that students are put off taking science early on school

even before reaching KS4.

Focusing on scidists, as explained in 4.7.3 the interview data enables the group of
scientists to be categorised further into future and potential scientists. To examine the
choices othe two types of science student and the age at which they decide to take
science, theumulative frequency graph (6k2low) of future and potential scientists
shows that future scientists make a decision to take science earlier than potential
scientists Sgnificantly more future scientists (53%) have decided to take science by
Year 10 compared to the potential scientists (21848q potential scientists decidas

late asYear 12vhether to take science or not furtheepresenting a significamtool of

scientists whomakesciencedecisiondan the late secondary years.
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100 -
90 -
80 -
70 -
60 -
50 - Potential scientists
40 - (n=73)

30 - —&—Future Scientists

(n=77)

Frequency (%)

20 -
10 -

O'_ L T T T T T T 1

5 6 7 8 9 10 11 12
Secondary school year

Figure6.2: Cumulative frequency graph comparing the timing of decision to take science in future and potential
scientists

GCSE results are the criteria for further science studies andeesallents to know if
they can take science atl@vel;this may be the reasowhy there are a larger number
of potential scientistshat wait until their GCSE results to make a decision to take
science or not pos16. This however, raises the questionyehmajority of future

scientistsare able to decide in Year 10 that they are going to take sciencelpo#t

possible explanation for this may be in the structure of the GSCE examination system.

Studentsare able to take GCSE science modular examinaitioviear 10 and will be
aware of the overall grade achieved. This suggests that future scientists are confident
that they will gain the grades to be able to take science further while potential
scientists may not have this confidence. This p@néconsdered insome of the

student profiles in section 4.

In summary, the key point emerging is that most students in this study make their
subject decisions later on in secondary school and there is a suggestion that exam
results play a significant role influencing a firm decision to take science or not

further. This point is in contrast to research findings that indicate that taking science is

I RSOA&A2Y UGKIG A& dzadzaffte YIRS SIFNIASNI
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6.3 Key influences on students decisions to tak e science or not z survey
findings
Before describing the survey findings about the factors that influenced the decision to

take science or not, it is important to explain a methodological issue about the way the
surveys were completed by students. Thisiesarose due to the absence of the

researcher at the distribution stage of the survey questionnaires. It was intended that
a0ASYyOS aidzRSyida AYyRAOFGS FIFOG2NBR Ay (GKS
GFr 1S &O0A Sy O&i@ence sfuBentdndichtéd fagt@s/in the column entitled
WiKSasS FIrOG2NA AyFfdzSYyOSR YS y2id G2 aGr 1S
responses, a sizeable number of studemts1@9) indicated factors in both columns.

For analysis purposes in this section, responsesiginfluences on not choosing

science by science students are ignored; similarly, responses about influences on
choosing science by nestience students are also ignored. Although it may be argued

that there could be reasons for students indicating facforsnot choosing science

when they clearly have chosen science (and vice versa), while acknowledging this issue

it has been decided to ignore those responses to keep the data free from ambivalence.

This section discusses findings from the survey que$@anin which students

indicate how much influence six prescribed school factors have on their choice of
science in thduture. As such, although it is acknowledged that there are wider
a2dzNDS&a FT2N) 4aGdzZRSydaQ RSOA aAlgesatire iddew,i I 1 S
it is important to reiterate that the findings in this chapter are limited to school
influences as much as possible. The survey questionnaire reflects the narrow scope of
this study; for example tgdents are asked to indicate which of the six factors have

had an influence on their choice of science or not. Thege also given space to write

down any other school influence that they think had a significant influence on their
science choice. Theayere also instructed to put a ring around the single most

influential factor.

By removing the ambivalent responses from the analysis, it is possible to separate the
responses by the type of studengscientists (those who chose to take science after

GCSE)ra nonscientists (those who chose not to take science after GCSE). Student
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responses to the question about influences from the six school factors are set out in

figures 63 and 64 below.

Scientists

Way science is taugh

Careers advice

Teacher

Options allowed

Science topics

Exam results

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Most influence Some influence m A little influence

Figure 6.3tudent ratings of factors that influenced them ttake sciencgn=206)

The finding that exam results and science topics taught are the most influential in
A0ASYyGAataqQ RSOAaA2ya G2 GlF1S aOASYyOS Aa
other research studiegeg Lyons 2006 However, the findinghat teacher influence is

not as significant as science topics and exam results deserves some comment. In the
LINSOA2dza OKFLIISNI AG Aa F2dzy R GKIFG (S OKSH
experience of school science and it was expected that thengdvioe a similarly

significant influence of teachers on decisions to take science; however, this is found

not to be the case. A clsiquared test looking at the difference in ratings indicates that

three factorsg teacher, options allowed and way sciencgaigght¢ are significantly

different from science topics, exam results and careers advice (see appendix L). In

other words, teacher influence (p<0.01), options allowed (p<0.01) and the way science

is taught (p<0.001) have a significantly lower influenge 0da OA Sy G AaidaQ RSO/
science. Thus, the number of students indicating that teachers influenced their

decision to take science is significantly less than expected.
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In contrast, the student ratings of factors that influenced them not to takeneegthe
group of nonscientists) show a different pattern of significance of the different factors

as seen in the figure below @.

Non scientists

Careers advice

Way science is taugh

Options allowed

Teacher

Exam results

Science topics

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Most influence Some influence m A little influence

Figure 6.4student ratings of factors that influenced them not to take scienfe=248)

From this figure, student ratirgyfor the six factors do not seem to show significant
differences; however, a chi squared test (see Appendix M) indicates that significantly
more students are influenced by science topics (p<0.001) and significantly less are
influenced by careers advicp40.001) and the way science is taught (p< 0.01) into not
taking science. The finding that students are significantly more influenced by science
topics for not taking science after GCSE is not surprising since it was one of the more
significant factors thiastudents spoke about in theexperiences of school science.
However, it is perhaps somewhat encouraging to see that teachers do not significantly

put students off taking ugcienceafter GCSE

In an attempt to identify a single main influence on asyideQa OK2 A O0S (2 (|
students were asked to indicate the single most important school factor they felt to be

the biggest influence in their choice to take science or not; these results are found in

Table 6.1 below.
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Table 6.1: Most significanihfluences on postl6 science takaip

Factor Scientists (n=130) Non-scientists (n=141)
Exam results 46 35 36 26
Science topics 29 22 45 32
Teacher 22 17 34 24
Careers advice 17 13 9 6
Way science is 11 8 15 11
taught

Optionsallowed 5 4 8 6

by school

The table above shows the number of students identifying factors as the most
influential on their choice toakeor not to takescience A large number of scientists
identify exam resultsas the most influential on their choice to take science whereas
non-scientistaindicate thatscience topics taught in schoade mostinfluential in

discouraging them from taking science.

Triangulating these findings with those from figure8 &nd 64; for scientists, exam

results and science topics are the most important influences on their decisions to take
science while teachers, the way science is taught and options allowed by the school
are significantly weaker influences. For rexientists, scieretopics are significantly

more influential in their choice not to take science in comparison to teachers and exam
results. Careers advice and options allowed by the school are significantly weaker

influences on their choice not to take science.

Thefindings above indicate that exam results and science topics are the two main
AYyFtdzZSyO0Sa Ay aildzRS ywitkteacher$&ihga slighflyddwett 2 G | 1
influence.There is further evidencsupportingthis finding from nultiple regression
analysigsee below) of the association between the six items to student responses to

Wvn 2KFG AYTFEdSyOSR &2dz 18 40A8yO8ky2i
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GKFGO 20SNYtf addzRSyidaQ OK2AOS G2 Gl 1S
(p<0.001) andhe topics studied in science (p<0.01).

Table6.2 Multiple regression of the association between the six factors and the decision to take science or not

Model Standardized
coefficients
i tvalue | sig

The teacher .026 .549 .583
The way science taught -.38 - 781 435
Science topics that were taught 124 2.636 .009
The subject options allowed by the schoo| -.59 -1.222 222
Careers advice given 107 2.284 .023
Exam results in science 257 5.497 .000

6.4 The key influences on students decisions to take science or not 7
interview findings
Through the general inductive approach to analysing interview data described in the

methodology chapter (8.2.1),sixthemes emerge from thenterviewdata (sedig 6.5
below).lIt is acknowledged here that there is a lot of similarity to the themes discussed
in the preceding chapte(see also figur®.2); it is reiterated here thathosethemes

were based on student descriptions of the high and low points of their school

experience whilghis sectionis about influences on decisions to take science or not.

Decisions to
take science

Teachers
Curriculum
Perception of science
Attainment

Career goals

Other influences (Parents / Interest)

Figure 6.5 Thénfluences on decisions to take science or not after GCSE
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It is also important to highlight the difference in the influences in this section to the
findings of the previous section (6.4). As explained in the methodology section (see 4.3
p53) and above in 6.3, the survey questionnaire consisted of six factorsnpeesto

the studentsa priorithe results of which gives an insight into the influences on
d0dzRSYyiaQ RSOAAAZ2YAD | 26SOSNE (GKS Ay Tt dzS
not the same as the factors in the questionnaire. Howevéremcomparedto the six

factors from the survey dat@ee table 6.3 belowj)t seen that there is lot ofoverlap.
Thetwo themesthat are not mappeddirectly to survey factorare difficulty of science

and school options allowed by the school. Difficulty of scienceéhsrae that arose

during the interviews but not the questionnairegcause the survey questionnaiéel

not include this as a school factor; in contrake interviews allowed students to talk
about any factors that influenced their decision to take sceemcluding influences

such as difficulty of scienc®ptions allowed by the school were a prescribed choice of
school factors in the questionnaire which students did not mention during their
interviews. Apart from these two, there is congruence betwebihe other themes

from the interviews with the factors from the questionnaire.

Table 6.3Thethemes emerging from interview data

Themes emerging from interview dai Factors from the survey data

1. Curriculum content Science topics that were taught
Theway science is taugfit

2. Perceptions of science

3. Attainment Examination results in science
4. Teacher influence The teacher
5. Career goals Careers advice givéh

6. Other influences

The subject options allowed by the
school

“8The interviews revealed that students regarded this to mean experiments in science as well as
fSENYyAY3 F2NXNdzZ S yR €t SFNYAy3a WFFOGaQod !'a &adzOK:
but in this study, it is takerotmean curriculum content since this refers to science experiments.

Pi2YS aidzRRSyia AYRAOFGSR Ay GKS AYyGUSNBASs GKEG (K
had career goals in mind that led them to choose to take up or not take up sciencéost

140



141

Thesixthemes emerging from interview data are discussed below in order of
frequency of student comments for each thenthismay help to clarify which

influences have had the most impact on student decisions to take science.

It is also important to explain theeasoning behind designating parents and intrinsic
AYGSNBald a W20KSNI AYyTFfdsSSyOoSaQo !'a KAIKCE
schootbased factors and both survey questions and interview questions have

purposefully steered away from nesthod factors. However, the semi structured

interview questions make it possible for students to speak about other factors that

have influenced their decisions to take science or not. Therefore, two relatively

significant norschool influences to emerge arengatal influences and intrinsic

interest in science. Both are discussed below.

6.4.1 Attainment
In this section, attainment will be the term used for the narrower concept of

examination resultsk-rom figure 6.1, it is seen that the survey datagxaminaton

results is the most influential factor in student choice to take up science after GCSE.
The interviewsalso suggedhat examination results is a significant factor influencing
decisions to take science; 78% science students in the interviews saitbtiegcience

because of success in their GCSE science exams. For example:

The reason | chose science dexel is that | got a decent grade in it; | was
advised to do things that you enjoy doing and to choose things you would know

you will do well in. EMISF

| chose these subjects (science) because these were my strong points from GCSE.
R2 MSF

Further evidence for the importance of success in science is the findingfttiz
scientists interviewed (n=25), sixteen plan to take science at universitigeof t
remaining nine students when asked what would make them take science at
university, five articulate that success in the subject #¢vel would influence that

decision. For example:
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I would only take physics at university if | was really good at5t/33P

This comment about taking up science being dependent on success is also expressed

by non-scientists (n=8); for example;

If I would have gotten a better grade, like an A* or A in science, | would have

taken up science instead.C4 MNE

If you achieve &igh grade at GCSE, you are more encouraged to take the

subject further. SP7 FSP

Above, students have talked about the influence of success on their choice to take
science; heretiis useful to look at the reasons thstiudents attribute to their success

in scienceo develop an understanding of student views of the sources of success (or
lack of it). It is noteworthy that manyiugdents spoke about factothat led to a lack of
success rather than what made them successful. The main factors they spoke about
area lack of enjoymenaénd teachers having an influence on their lack of success.
Looking at lack of enjoyment firshe followingcomments provide insight into the
relationship between success and enjoyment of science. For exdtiplstudent finds

that without interest, he is not successful at the subject:

L 2dzald t2a0 GKS Y2UAQlIGA2y FTNRBY KI QAY:
just failed my exams. R9 FNE

It may be that an interest in the subject enables a student to be successfulliilet
occasionally the converse may occur; success in science leads to an interest in the
subject.This interaction is an important point that is discussed in sections 7.3.1 and
7.3.2.

. 801 dAS F2NJSEIFYLXS L GF1S .Rkez2tz3e | yI

/| KSYAa0NR 42 LQY R2Ay3 olFR IO AOGT o dz

Al LT @2dz tA1S GUKS &adzoa2aSOiG @2dz2QNB Y21
¢CKAA addzRSyid FSSta (GKIG KS Aad fSaa Y2GA0
in other words, he relates the liking of a subject to being more disposed to working

hard at it. In a similar comment, the following student explains:
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L GKAY]l @&2dz ¢2dzf R FAYR Al Y2NB RATFTFAO
AYyGSNBad | yR $d8Shé drddestybutneed. £13.2 SR/ Q

There is also evidence that students see difficulty of science related to interest as well

as (lack of) success. For example;

| knew science was going to be harder déxel. | started losing interest in it
and didbadly.C7 FNE

The following comments suggest that when students are interested in the content of a
science subject, it keeps them motivated to carry on with the subject even when the

topics are difficult. Consider the following two students:

Physicsish& o0dzi L ¢2dzZ RYyQi RNRBLI AGX 0SSOI dza

topics] we learn about interesting.G15 MSP

L RNRLILISR LIKe&&aAO0a oSOl dza S hatethdveriedllyh Oa |
Sy22@8SR LKeaAOad GKFG YdzOK® whilditgéts 622 Y
NEIFIftfeé 02NAY3 YR GKS LINI OGAOlfa | NBy:
can do with it. G11 FSF

Both these students agree that physics degel is difficult but for one student,
interest in the topics keeps him motivated and herass on with the subject despite it
0SAY3 KINR® | 26SOSNE GKS &aSO2yR aidzZRSyd |

subsequently has dropped the subject because of its difficulty.

The other reason that some students attributed to their lack of successcheea
influence. Interview data shows that a minority of students attribute their lack of
success to teacher influence. For example, some students interviewed feel that
teachers have an influence on their lack of success in science and they speak about
how they felt that having a better teacher would have enabled them to achieve better
ANI RS& 2NJ Y3 RD2 YREaISiaNGS NDe W

LF L KIFIR I o0SOGSNI GSFOKSNI Ay &SI N pXL
better from there. C5 MNE
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My sister ha a very good teacher and she got an A. | think it would have done

better if | had a better teacher. G17 FNC

When | had a different teacher in year 10 she was quite strict but she wanted
the best. At the end of the day she was the one who motivated megéarfou

YS 42 3S4 Fy ! FyYyR L R2 GKAYy]l GKIG
teacher like her throughout my science study, there would have been a chance
GKFG LQR GF1S a0ASyOSo® Do Cb/

The relationship between success in science and teachers issistturther in the

section below.

CNRY G(G(KS &adzNBWSeé FAYRAy3I&as SEFY NBadz G4

take science; 35% indicate that exam results are the most significant influence on their

choice to take scien¢ceorroboratingthe interview findings above. For nestientists,
the survey analysis reveals that exam results askghtly lessignificant influence on
science choice with@% indicating that it influenced their choice not to take science.
This is in contrast to the inteiew findings where 69% of students indicate that poor
exam results influenced their decision not to take sciefides may be due to the
nature of the sample interviewed in contrast with those surveyed or simply because of

the way data is collected by stey questionnaires and in intervie¥s

6.4.2 Teacher influence
Figures 6.1 and 6.2 both indicate that teachers aresumha significant influence on

choice to take scienceompared to examination results and curriculum content
However &idence fronthe interviews suggests that teaets have an important
influence where/1% of students that were interviewed talk about the influence that a
teacher had on their choice to take science or Adte comments below are in
response to interview questions abbow teachers influenced the decision to take
science or not. It is notevorthy that students talk about teacher influence on their
decisions to take science mediated in terms of interest and enjoyment of sci€hise.

important point is picked up agairt the end of this section.

*% Students are able to ponder their answers during the interview whereas the limited time allowed for
survey questionnaires forces them to write down their answers quickly and move on to the next item.
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6.4.2.1 Positive aspects of teacher influence

Ly GKS AYyUSNBASga o6Fa oSttt a Ay GKS &dzN
0§SIFOKSNEREQ® ¢KS O2YYSyila KAIKEAIKIG GKIFG T
both teachermersonality and how they teach. Personality and teaching style are quite

distinct characteristics but in student comments they often appear together as

illustrated here

In Year 9 and 10 | had a teacher who made science really interesting and he was
realyA Yy 0 SNBAGAYIAXSOSY (GK2dzZZK 6S 6SNBE R2A
KFR KAYZ Al st a 2dzad YdzOK Y2NB Ay dSNB:
MNC

This comment demonstrates how students conceptualise good teachingaking
science interestinthroughtheir teaching style anteing interestingn terms of
personality. The point made about tedious coursework implies that if you like a
teacher, you will like whatever subject or topic that is taught by him/her. This finding
reflects the findings of existg research on teacher influence on student interesg(,
Logan and Skamp 2012).

Teacher personality
In discussing effective teacher personalities, the research literature very seldom

RSAONAOGSE (GKS Y2NB WKdzYl YA &Ay@terrl 002 dzy i

Qx

teachers. For example:

Everyone liked him; he was just really different because most teachers were

strict but he was quite childish he liked Star Wars, and he liked quite good

music. He was just really funny he would make fun of people and mas jo

IS 461 & NBFffe SyYySNHSGAO FyR Fdzy Fff G
and we did loads that year. G15 MSP

Studies such as those reported by Logan and Skamp (2012) describe how students
0S02YS AYGUSNBalSR Ay &aoOrsy OSy i Aéts@ohi1$dzyOXK S |
suggest that enthusiasm is a dimension students consider a characteristic of an

effective teacher; however, the accounts in these two studies do not include fun as is

seen in the above comments. This suggests that the definition of a good teacher i
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problematic;being a good teacher means different things to individual studefs

example, the student above liked his teacher becausdiked quite good musand

was just really funnywWai Yunget al suggest that being an inspirational teacher aslw

4 KFE@AyYy3 | aSyasS 2F Kdzy2dzNJ KStLJa (2 AyOl
science.This resonates with an aspect that emerges regularly in student comments in

the current study about effective teachers atigk ability of the teacher to be source

of inspiration.One of the ways that a teacher can inspire students is through their

enthusiasm and passion of the subject as illustrated below:

| think that the way it was taught affected how I did it, because tipaygics

and maths) are quite hd subjects and you need an enthusiastic person to tell

€2dz AG G2 06S | Olddzrftte AYyGSNBAGSR Ay A
YIdKa AT L KIRyQd KFER Y@ SFNJ mm (S O

5

| feel that thechemistry andphysics teacher (were influential) lzese | feel

that they both were really good teachers and they were really enthusiastic and
that opened me up to doinghysics ana¢hemistry more because | felt if they

have a enthusiasm for it then there must be something to be enthusiastic about.
C9 MSF

Inspiring teachers encourage an interest in the subject as this stusgnains:

tlaaA2y Fo2dz2i ARSea8doaSOUIHKI GKEKEE QNB
subject and enjoying teaching you, it encourages you to try a bit harder and

make the effort to enjoy it as well. R8 MSF

Teaching methgdsv (Pedagogy) ] ] o ] o

¢cKAa aSOuAzy ft221a |0 aupR§ygylBo@wiggireng a | 0
2 01AYa YR a2NIAY2NBQa omdpdpdpd RSFAYAGA2)
teacher to enhance learning in a student; in the current study teaching style is defined

as including a variety of components suchad@sS | O Ky&eNideachiag) the

resources used by teachers and the way a teacher manages the classroom climate.

A student explains how the way a teacher teaches a topic is important in increasing

their interest in science and as well as how a student subsequentigrpes in that
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subject at school:

| think that better teachers would have made the topic more interesting, and |
think its how the teacher teaches the topic. | know that you have to work hard
as well but I think the teacher makes all the difference and yau perform at
school. C14 FNC

For example thistudent emphasises the importance of the teacher affecting her
performance at school and although she acknowledges that success is a result of an
AYRAGARdzZ f Q& KI NR ¢62NJ X &atéefBheltdades theIOpicIK | & A
has an influence. Als&tl OKSNBE Q SELIX I yIGAz2ya 2F a0ASyO0
teaching styles as is illustrated by the following students who say that the way

teachers explained science made it interesting for them:

The physics teacher was very good but she was very crazy and she used to use
all these actions and things to make us memorise things. She used to make us

stand up and make us do the actions and things like that. C10 FNC

When | got moved to a higher set,dtdaught science a lot better and | got

more interested in it. E2 FNE

The influence of a good teacher on student interest in science is apparent even in
students who have a personal interest in science and have planned to take science
from an early agerhis student explains how having a good teacher is important even

though the student already has a passion for science:

I would have still been passionate about science but if they (the teachers) had
made it boring then | would have had to be deterred, @hengh | have a deep
LI aaAz2y F2NJAGT o6dzi AT GKS@& YIRS Al o:

so yeah it would have really affected it (choice of science). C2 MSF

The direct influence of teachers on decision to take science is alluded to in this

aidzRSyiQa 0O2YYSyuday
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| got a good teacher and that teacher kind of inspired me to take science, so |
think teachers are important when you choose subjects and it affects a lot
GKSOGKSN) 282dzQNBE GF1Ay3 AG 2N y200 [/ mc

My teacher is really helpful; I toldrhiat the beginning of the year | wanted to

do medicine. He pushes me and always asks how my work is going and he sets
YS 321 fad 1 SQa IAGSY YS | 204G 2F 2LI12
(school for disabled) and he had a friend who was wortkiage and got me in.

C3 MSF

l'Yy20KSN) g & GKFEG GSFOKSNE OlFy RANBOGEe@ I
suggesting routes into science and encouraging students to take up science subjects.

This is illustrated by the following comments:

| hada meeting with the teacher and she suggested | took up applied science
for GCSE. G7 FSP

My biology teacher said | should take biology déyel. G15 MNC

The comments here suggest that direct intervention by teachers also has an influence
2y & dzR Sofi iodake s&eBd.A

From the above sections, it is seen that the students believe that enthusiasm and
teaching style are important characteristics of an effective teacher; this supyats
Yunget al (2011)claims thatgood science teaching incluslenthusiasm, teaching style
and creating effective classroom climatebe evidence from the interviews provides
an insight intohow students feel teachers have influenced thaterest and

enjoyment of science and in some cases tideicision to take sence.

6.4.2.2 Negative aspects of teacher influence
Negative influence of teachers elicits substantial commentary from the students

interviewed; more so than for positive aspects. There are a wide range of reasons why
students feel teachers responsiblerfineir diminished interest in sciencAs in the
previous section, it is noted that students talk about bath SI OK SN & LISNRE2Y

pedagogy influencing thedecisions to take science or nétor example, students
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emphasise that it is both a lack facherlLJdzLIA € NBf | A2y aKALI | YR

pedagogical skills that have discouraged them ftakingscienceurther:

L ySOSNINBIfte 3I320 2y 6AGK Y& GSIF OKSNJ
the way it was taught and we never had a good teatpepil relationship.
That put me off. R5 MNC

| got a teacher [earlier in school] and she just put a downer on science for me. It
was both her and the way she taught; | just think it was really boring. She never

made anything fun or interesting. C14 FNC

Here, the teacher has an influence on whether a student becomes interested in

science or not. The second student seems to imply that she found science boring and

that this was compounded by the teacher who never made science interesting or fun.
Thisleadsl 2 G KS LRAYy(d GKFG &aGdzRSyida FNB Ay Tt dz
personality-06 SAy 3 | WTdzyQ GSIFOKSNX¥ {(GdzRSyid yI NN
K2 FTNB y20 WT¥dzyQ KSf LI LINPOARS TFdzNIKSNJ S

in an effective teacher:

L ¢g2dzZ RYyQlid NBIFffe KIFIgS OK2aSy waOASyO:
NEBIFtfe GKFEG Fdzys L 2dzaad GK2dzaAKaG WL R2

7 A

LT (K 0§SIFOKSNAR IINByQl Fdzy GHEY LQY Yy
LY GKSANI O2YYSyiiazr (KSasS addRRSyda SYLKI a.
to make their lessons interesting. When teachers are unable to make lessons

interesting enough it leads to diminished student participation as this student

illustrateswhen she explains why she truanted from her science lessons:

| think the teachers | have had has a lot to do with it (decreasing interest in
d0ASYyOSU0 0SOlFdzaS L NBIffeé R2yQd tA1S
inthe lastyearinyear 10and F12 NJ D/ { 94X L NXIff& RARY
think they made the lessons very interesting and | think it actually made me

dread going to science a little bit. C14 FNC
Other students talk about a lack of inspiration arising from their teachers as tisemea
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for not taking physics:

L GKAYy]l AdQa GKS GSt
YS G2 Syeczeée AG:
further. R4 MSF

KSNA ¢S KI @S KIR
2 LIKeaArodaxodzi |

L ¢l a&a 322R |G A4 06 0dydfthatBauld Bavedbeeli L RA R\

because of the teacher at the time. R2 MSF

Both of the students above mention having their ability in science subjects but not
being inspired or interested enough to do so; they feel that it is their teachers who are

responsibldor the inspiration to take the subject.

Poor pedagogy
There is a suggestion from the literature revieag(,Springateet al2008) that poor

teaching tends to put off students from taking science in the future. One aspect of

poor teaching that a numbesf students comment on in their interviews is teaching
aidetSe [23aFy YR {1FYLQ&a O6HAMHU g2NJ] 2y
students are not interested in extensive netiEking or excessive use of videos and ICT

pedagogy (ibid, p22); similar posare highlighted by students in the current study:
L 2dzad RARYQG tA1S GKS gl é& 6S 6SNB 08S,
videos, which made it quite hard to write stuff down. G16 FNC

My chemistry and biology classes were taught from the textboa&hndid not

help me when learning. SP38 FNS

Yeah he [the teacher] was the write on the board type person or copy out of the

0221 XFYR L R2y Qi FTAYR AG @SNE KSft LIFd

These students feel that such methods of teaching (copying from books ai)beare
not effective teaching approachemd feel that this contributed to their low grades in
science. Another student explains how she felt about the way teaching style affected

her interest in science:

Just the way we were taught; it went from all bgikind of fun and having a

really fun way about it and it was all of a sudden power points. We did do quite
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a lot of fun stuff but it was a lot less, which was kind of beingd#igeK ¢S 32
a0ADYSEDNX ISR 92A08SY YR [ {AS¢gdSH adRRS
voice} and no one was really excited for science.G8 FNC
CKAA {AYR 2F O02YYSyid I NIAOdzZ 6Sa aiddzRSy G
their science teachers and helps illuminakte trelationship between poor teaching and

deciding not to take science.

Another aspect related to teacher influence that students comment upon substantially
AY GKSANI AYGSNDASsa Aa (SHPaméyms F O1 27
influence is mostlyimited to three of seven schools in the study, a significamhber

of students (8/32) talk about the disruption caused by misbehaviour of other students.
These students indicate the frustration felt when disruptive students hold others back
from learningin the science classroom. One student explains that science is a hard
subject that requires concentration and that this is affected by disruptive episodes in

the classroom:

L GKAYy]1l Y& GSFOKSN) gla 3I22R o0dzi KS O2
yodz I YR &2dz O2dzf RyQi O2yOSYyiNIGST &2dz «
fullness of the lesson.C12 FSP

The disruption of science lessons faced causes this student to lose concentration and
led to a lack of enjoyment of science. Similar comments are rbgaeher students

who also faced disruptive peers in their science classrooms and it is seehithat t
factor has a significant influence in discouraging students from an interest in school
scienceSome students blame teachers for a lack of control wititeers indicate that

teachers themselves lose interest in teaching science because of behaviour problems

The teacher could be doing her best but just trying to control the class and the
students just wanted to mess about, it did take away from the feweadist

wanted to learn E9 FSP

| remember my physics teacher; he would just spend half of the lesson telling us

*. The comments are similar to the survey commeintthe preceding chapter about disruptive
influences on experience of science in school but the above comments are in response to interview
questions about influences on decision to take science.
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G2 0SS [[dASGXKS 2dzad &aALX A0 dzZLd gNARGAY 3T

0SAy3a WwW3dzea o06S jdASGQP/ mo Chb/

As the students above recount, miskafiour in the class detracts from enjoyment of
the lessons as the teacher is involved in trying to control classroom behaviour rather
than concentrating on helping students learn or engage them with meaningful tasks.

One student explains that:

|feltthatd KS 3ANRdzL) ¢l ayQi +Fa F20dzaSR 2y
YR L F¥SSt ftA1S L RARyQU Syzaz2eée Al |

The student above feels that disruptive students in her class affected the interest she
had in science and it her interest increased only wkhe was moved to a higher set

where students were more focussed on studying science. She also points out that

teachers were able to teach a lot better when there were no disruptive elements in the

class. Similarly:

ax

Ly &@SFENJT | YR y dhmediting antl 4s] BogresQed | tRbAghty 3 |
I OGdzl ft& L R2y Qi ¢lyd (G2 R2 AGZ 0SOl dz

GKSe O02dz RyQi O2yuNRf (GKS OflaaSao

them, but with my Biology | felt when | was goingwf 3 L O2dzZ Ry Qi

teacher because she had her hands full and as | progressed | felt | was moving

away from science.E10 FSP

The student above feels that her Biology teacher hadhaerds fullwith the disruptive
students in the class and this caused #tedent to think of the teacher as less
approachable; not being able to ask the teacher for help when needed caused her to

become discouraged in science. Other students narrate:

It was the behaviour of the other students, just completely ruined it forasie
of us. E9 FSP

2 A
|.

Ly ,SFENJ ¢ GKS GSIFIOKAYy3a ¢4l a Fodavylfo ¢

we never learnt anything. E7 MSP
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Similarly to E2 above, for student E7, being moved to a higher set enabled him to
experience a better classroom environmeahough to make him interested in
science. It is a notevorthy point that mainly female students report disruptive
behaviour in the classroom. It may be because they are more affected by this
phenomenon or it may be that the main perpetrators are male stud; it has not

been possible to discern which from either survey or interview data.

Teacher absence
The issue of teacher absence is one that is not discussed widely in research on teacher

influences or on student interest and enjoyment of science; howgves an issue that

has significant influence on student interest in this study. The comments in this section
are from students in four of the five schools where interviews took place and these
problematise the nature and scope of the effect of supplgahers and frequent

teacher turnover. For example, students experiencing high teacher turnover comment

on the problems they faced:

2 KSYy L ¢la Ay @SINITX y YR g L RARY!
different teachers all the time so that kindmit me off science for a bit and
GKSYy L t2ad ¥20dza YR L ¢l ayQi AyidaSNES:

We had a lot of teacher changes because every teacher we seemed to have got
pregnant. We all felt a bit lost. It was hard to keep adjusting to the different

teachingstyles. G8 FNC

These comments suggest that students feel a lack of continuity in lessons; having
different teacherameans they have to get used to different teaching styles. Another
problem that students highlight about substitute or supply teachers is the way the

science lessons are taught. For example:
Had temporary teachers and only worked from textbooks E1 FNC

This student links having a temporary teacher with an uninteresting lesson (copying
work out of a textbook) and that this is the reason she felt a lack of interest in science.
Another complaint that students experience with supply teachers is the lack ofcgcie

practicals, for example:
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No teachers, only supplies. No practicals until Year 11 and therefore no interest

G17 FNS

In the interviews, students were able to discuss in detail the effect that supply teachers

had on their interest in science:

2 S R AeRBlly iave oMeJteacher for the entire thing because we started off

with one teacher and she had a baby, and then she left and we had substitutes
F2NJ 6KS NBad 2F GKS @SIFENWY !'yR 6S NBI f
because it was all substitutes andt many people really liked science. It was

pretty dull because we never really did anything. G15 MSP

CKAA a0dZRSY (i @aSOg %6 NA NG lilldskakes How Ruddntg i@ (i KA y .
science classes feel bored with the way thaimetemporary teachers teach science.
Their comments suggest that these students believe temporary teachers do not teach

science in an interesting way and that this decreases their interest in science.

The interview findings on negative aspects of teachdigence on interest in science
complement and support the survey findings where 24% ofsmance students

indicate that teacher influence put them off taking science. The interview findings help
understand how teachers put students off taking sciencé &t f | & LINR OARS
view of the characteristics of ineffective teachers as explained in the discussion

chapter.

As highlighted in the section above about the relationship between success in science
and the effect of teachers, the way a teacher teaglseience has some influence on
0KS ¢l & OGKFIG | addzZRSyd tSFENya aoOASyoS |yl
science; as this student comments:
The way science was taught put me off science; my chemistry and biology
classes were taught from the textbowkich did not help me when learning

them. However, in Physics, a variety of techniques were used which really

helped me to learn it. SP38 FNS
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This student emphasises that the way the teacher taught science from the textbook
did not help her in learning #ier biology or chemistry; however, the way she was
taught physics helped her not only to enjoy physics but helped her to learn it well.
These related influences of success in science, teacher pedagogy and interest in

v A 7

science all contributed to the stude@td € I G SNJ RSOA & A 246veli 2 G 1 S

In conclusion to this sectioit,is suggested thahe influence of a teachdor students

is mediated through interest and enjoyment of science as well as through a sense of
success. A notevorthy aspect pcked up at the beginning of this section is that

although the comments presented above have been in response to interview

questions about the influence of teachers on decisions to take science, there is such an
2OSNI L) gAGK (KS Linfedche? iddaend® g stidobshighée T A Y R,
experience that this section could easily be mistaken for student comments about

their school experiences. This suggests that teacher influence forms a part of a

network of influences thaare related to school exp@nces and to decisiorie take

science further or notThis possible relationship is examirfedther in the next

chapter.

6.4.3 Curriculum content
In this section, experiments will be treated as a subsection of curriculum content as it

is felt that thereis an overlap between the two.

In the interviews the students (53%) talk about curriculum content influencing their
decision to take science atl@velboth positively or negatively. For example the

following student has been positively influenced by auium content:

L 0K2dAK{I L ¢g2ddZ R KIS 2yS YIAYy &0ASy
most interesting of any science subject because of what is taught; ideas and

stuff. G15 MSP

On the other hand, the following student has been discouraged te takscience

further because of the negative influence of curriculum content:

. S0FdzaS 2F 6KIFG 6S €tSENYyaG Ay SN mna |
Al RARYQN DPyG6bDNBalG Y

(0p))
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Both these comments indicate that curriculum content has a bipolarqo#dity in
aGdzRSyiaQ RSOA&aA2Yy (G2 GF{1S aOASYyOS 2NJ y2i
interesting, they are influenced to take science further. On the other hand, curriculum
content can also put off students and influence them to decide against taking science
FAdZNOKSNXY LG A&a y24 Of SFNI FNRY (KS &aSO02yR
curriculum content moved this student to proclaim against taking science further; but

itAd F&aadzySR TNRBY KRN yXithahSrasSldted ioUht¥r&o

These types of comment highlight the relationship between curriculum content and
interest. The possible effects of curriculum content in science is probed in moaé det

below with the first section looking at negative influences of curriculum content and

the second at the positive influences of curriculum content.

6.4.3.1 Negative influence of science curriculum
In the comments categorised as negative influences abuatest in science, some

students imply that the whole subject of scierafected their interest Their

comments indicate a generally dismissive attitude to science; for example:

L ¥2dzy R aOASyOS o62NAyYy3IXL adl NISR f23aA
take it for GCSEs and | thought it was more useful than interesting.C7 FNC

CKAA addzRSyidiQa O02YYSyda KAIKEAIKIG I O2y T
interest in seence early on in secondary school and her views as science being useful a
useful subject. Although she elaborated further that she thought science was useful
subject to take for university and also indicated that she gained good grades in science,
she expained that she did not take it further because the science GCSE topics were

boring. Her narrative is one of several where students have highlighted gaining good
grades in science but choosing not to take science further because they find the

content borirg and uninteresting.

Another variation of the overall dislike of science is seen in the narrative of students

who talk about particular topics within science that they disliker example;
OLY SIFENARA T3 y YR &0 ¢theRartRfsQffithat A {1 S
82dz t SENYyGT LQY y2G dKIFIG AyGSNBaldiSR A
a0dzF¥ tA1S GKFGZ A0 R2SayQd FLWISEHE G2
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science.G6 MNC

In the comment below, it is seen that even though likengarticular topic is
sometimes not enough to compensate for the overall dislike of scidrmeexample,

this student explains:

In Biology | liked learning about blood and diseases but that was just a small
part of the syllabus but when you gettoplantsy R G4 KS {ARySeé AGQ
(boring).C15 FNE

Two interesting findings emerging from student comments and that have been raised

by other research studie® (g.,Aschbacheet al2010) are firstly the difference in male

and femaleaccountsabout certaind OA Sy OS &dzo2500Ga® C2NJ SEL Y
comment about not liking anything about bloaehd stuff like thain contrast to the

female student who likes to learn about blood and disease shows a differenaman

by gender.

Secondly, although Barmlet al (2007) find boys are more positive in their attitude to
science, the interview data from the current study does not support this; a similar
proportion of both males (n=5) and female (n=6) studesgem to benegative

towards the science curriculurfror example:

Chemistry was the least favourite of the lot because it just seemed very complex

FYR OSNB dzyySOSaal NBZ ¢KIG e2dz | OhGdzd €1
MSP

Well | have to drop one for next year and | think that might be biology just

because | enjoy it the least; just because of the subject material. E9 FSP

Apart from subject and topic aspect of curriculum content, there are other aspects of
curriculum content that puts students off scienisethe type of learning students think

they need for learning science:

I quite enjoyed biology learning about animals and the human body and about
OStfasz o0dzi GKSNB ¢SNB faz2 LI NIa 6KAOI

7 PN

YR K2g (G2 YSY2NRAS (K Sljdzt 6 ARy@al yR
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partially the reason why | stayed clear of science.R3 MNC

L RARY QU tA1S NBYSYOGSNAYy3a GKS F2NydzZ |

These students emphasise that the need to memorise equations and symbols make
them choose not to take scienderther. Other aspects of curriculum content affecting
interest in science can be observed in comments about overloaded content and exam
focused science subjects. For example, in a comment reminiscent of Osborne and
Collins (2001) about amverloaded sciece curriculum that is too exafiocused, the

following student explains his decline in interest in science:

L dKAY]1l AO0 ¢l & 2dzad ¢2N] f2FRX WOl dza$s

i

@€SINI T GKS @2dzy3SNJ @S NBRZ BWERNSE ¢SNB

those years came along, there was a huge work load on us and it sort of

changed my opinion on it, it gave me negative outlook on science. R3 MNC

Apart from comments about overloaded curriculum and exam focus, there are also

several(n=7) comments about repetition of topics taught in the science curriculum:

LG 2dzad NBFrffe 3246 GKS aryYyS FyR AG &1

the same work but just repeating itself, but in more depth.R9 FNE

The topics are interesting a younger age but then it just gets repetitive. C5
MNC

These comments show how an exdéncused and repetitive curriculum reduces
AYyiGSNBad Ay aOASYyOS GgKAOK | faz2 2@0SNII LA

being boringdiscouraging them from takgscience further.

6.4.3.2 Positive influence of science curriculum
In the interviews, fewer students speak about how the science curriculum increased

their interest in school science and influenced their decision to take up science in

comparison to the nmber of students who talked about the negative influences.

Of the few students who have spoken about the influence of the curriculum on their

interest in science, most of them focus on topical interest (Trend 2005) in the science
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curriculum as being themain source of interest. For examplagtfollowing students
talk about howtheir attraction to science was based in the nature of the subject

matter:

XAY @SIFNImm L tA1SR a0OASyOS 06SOldzaS 4
bodies.C6 FSF

NOKSYAAaGNE L 461 a &dzNLINR &
2yS 2F Y@ FlI @2dNRAGS adzoaSOia GKAa &S| |

The enjoyment of subject content in chemistry has helped this stuttedéevelop an
interest in chemigy and take it further to Aevels. Another aspect of the content that
a student commented on is thgrogression of biology as he studied it through the

years

| like biology, it is challenging and its knowledge; building on things you have
learnt before E3 MSP

In the comments about negative aspects of curriculum content above, some non
scientists mentioned the repetitive nature of the science curriculum; E3 MSP is a
contrasting case where the student feels that biology builds on the knowledge that
was laarnt previously; his comment shows thamt all comments about the curriculum

being repetitive are negative. Another example is illustrated here:

XS tSFENYyd yS¢ GKAy3Ia oAy ,SINITUO YR
you just build on thosthings...C6 FSF

This comment highlights the difference in views of students that choose to take
da0ASyO0S I yR {oKsanieStudérkslsdienck B gepieiitife and for others it is
progressive. Thisuggessthat there is a subtlalifference in apprach to science
topicsbetween the two types of students and one that may have a significant

influence on the decision to take science further. This is discussed further in chapter 7.
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6.4.3.3 Practical e xperiments in science
Experiments in science is aspect of the curriculum that aidge number of students

(56%) talk abouin terms of howthese have either influenced their interest in science

or caused a lack of enjoyment in science.

{GdzRSyia RSaAaONROGS d0ASyOS SEIBNBedSY (A
synonymously with science experiments throughout this chapter. Practicals are
broadly conceptualis# by the literature €.g.,Ceriniet al2003) as activities that
involve using apparatus and usually include demonstrations, class experimedts, a
circus of activities, simulations and rgiays; however, the majority of students
interviewed in this study delimit practicals as classroom experiments that they do
involving laboratory equipment. This narrower view of science practicals is the one

that many students subscribe to as well as feel motivated by; they like practicals

ax

0S50l dzaS AlG Aa | OKIyOS ®RyNId KX NJ 25 Ed Sr LR AS

student claims:

| prefer getting involved rather than the academic, writing things downthad

practical side really motivates me because | enjoy practicals. E5 MSP

This quote above encapsulates how gtadents interviewed feel about science being

anactivesubject because it usually takes place in a laboratory and this resonates with
DonnelyfRd omdpdpy v FaaSNIA2y GKFG fF02N) G§2NASa

practical activity From the interview findings, it is seen that students expect science

lessons to include a practical element. A good example illustrating this is:

| liked doingexgdh YSy Ga yR (GKS FIFOO GKIFG o
G17 FNC

It can also be seen from the following student comment that getting involved in

practicals makes science more interesting:

In year 9 the teacher that took over from the other teacher who went on

S

R ‘

4

YIEOGSNYyAGe €SH@SS RSaLIAGS GKFEG KS gl ay!

snake in to the lesson to demonstrate the biology of a snake and he brought in
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small things like that, sbe used practical there and he involved us which was

good. E3 MSP

This statement indicates the importance students attach to practicals; this student
FSSta GKIG GKS yS¢ GSIFOKSNI 6l ayQi OSNE  3;

doing practical demonsttions helping them increase interest in the subject.

The students interviewed have varied experience of practicals at secondary school
with some enjoying practicals in Year 7 while others do more practicals later in Year 10
and 11. Overall, the main thearemerging is that doing practicals is a positive
experience and science lessons are more interesting when there is an experiment
involved. Out of 18 students who spoke about science practicals in their interviews, 7
students mention how science practicatgreased their interest in science. Typical

comments made are:

| enjoyed science because it was quite a lot of fun because we did practicals and
all that kind of stuffE4 MSF

Ly . SFENJc AdG ¢gla NBFrtfe LRarxiAgdS oSOl
around looking at textbooks, it was very hands on, we used to do really random

experiments like running around with umbrellas and it was reallyGa3. FSP

In year 7 and 8 | feel that when we did do the practicals it went pretty well and
it was enjoyable amhwe had plenty of time with Bunsen burners and reactions,
and not that we knew much about the content but it was fun and it was

something that made me want to go to science lessons. C9 MSF

The other 11 students talk about how lack of science practi¢istad their interest

in science. Typical comments they make are:
Year 9 (science) was boring because we stopped doing praditafiC

OCNRY ,SINIyOo L GKAYy]l GKS& GNB FYyR YI
fun.C5 MNC

Inyear 9 andyear 10,v RARY Q0 | OGdzt ft & KI @S GKI
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YR L RARY QU NOOIMSE & Syz22eé 0aO0OASyOSoo®

The findings above resonate with Springateal (2008) findings that students are
encouraged to continue with subjects that have a significant practleatent to the

learning.

6.4.4 Perception of science
Interview data shows that science is perceived as a difficult subject that requires more

effort than other subjects to achieve good grades. This is evidenced in student
comments about their perceptions of real and anticipated difficulties in science. For

example,

| have never really been good at numerical and scipased stuff; it's too

hard. | have extremely slow hand writing and | struggle in exams. C5 MNC

L F¥2dzyR LIKe@aAaAoOa ljdAaidS KFENR® L O2dzZ Ry Qi
disliked about thesubject. E6 FNE

When school science became more difficult it put me off. G2 MNC

Some students have a notion that there is a gap between the knowledge acquired in
GCSE science and the knowledge required for doilege sciences. This student

explains:

IGKAY]1 L ©2dAZ RyQi oS loftS G2 R2 AlG 6aC
L 1(y2¢6 odzi AGQa 2dzald adzOK | o6A3 2dzvyL)
GKAY] Fo2dzi Ad L R2y Qi (GKAY]l L 62dzZ R

The above is an exartgof a student who has achieved good grades in GCSE science
yet chose not to take it further because of the perceived difficulty. Anoshedent
talks about perceived difficulty of following a science degree in Palaeontology and has

decided to pursue agn-science route:

| thought palaeontology would be a difficult course to pursue and probably a

very complex one. C11 MNE

In some cases of perceived difficulty, students comment that they hear abtaweh
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science being more difficult from other people aifict this puts them off taking

science:

L KIFI@gS &aSSy LIS2LX S 6K2 KIFI@ZS R2yS OKSY.
as well becausk Ga®udge jump from GCSE to A level and the amount of stuff

you have to learn is (huge). E5 MSP

| thought that Alevel6 8 OA Sy OS0 g2dzZ R o
RIeaxr GKSe alAR OGKIFG ! [ S@Sta INB | f
interested it will be a lot more difficult. C7 FNC

My cousins went to university doing science, doing biology; whenevee&go s
them and | see the amount of work they have to do for science that put me off.
R6 MNC

Othercomments suggest that students struggle to understand the material they have
to learnfor scienceThese comments ammore commonly madabout science in the
latter years of secondary schodlhis student talks abowgcience becoling more

difficult ashe progresgdtowards GCSE

LO 6aOASYOSO adGlNILSR G2 3SG AydSyaSXNJ

put in was kind of eating into my other subjects.R6 MNC

This comment suggests that the student feels that the work involved in science

requires effort to the detriment of other subjects. Another student says:

| felt that | had to do so much in science to be able to keep up with what | want

to do; it would be dig risk to do science. R7 FSF

Thesestudentcomments about the iskof puttingall her effort into scienceesonates
with Eccleg2009) who clainsthat students calculate the cost of studying some
subjects. This student implies thats a risky strategto spend so much time and
effort on a subject to the detriment of other subjeci&ie notion of cost is also
illustrated by the following student who thinks that the effort needed to succeed in

science is not worth it;
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Physics got too hard so | dropped it. The [physics] exams were just too difficult,
42 L RSOARSR Al 4layQi ¢2NIK Al L 2dz
could have done. G11 FSF

Anotherway that students express their difficulty with saee is to talk abouability in

science

With other people science just naturally clicks for them and for me it takes a lot

of time. | would never consider it for uni because those people are really on top,
YR L R2y Qi GKAY 1 L QafuniitfusthaturalyRlicks i6rS 2 y
them. C4 MNE

This narrative resonates withthersg K2 I £ 82 06 St AS@S Ay | Wyl i
science; these commentge underpimed bythe idea ofselfefficacyin scienceFor
the student below, work expegncecaused her to question her sadfficacyin

becoming a veterinarian:

| wanted to go to college to do this veterinary sort of thing...but due to GCSE

ANl RSa L (K2dAK{d L ¢2dzZ RyQd o6S Fo6tS ;:
was two weeks in yedr0, and it was interesting but the sort of things you have

to know. They were talking about this and that and it was like what are you
32Ay3 2y [62dziK LQY y20 32Ay3 G2 NBYS
GKIEG &2dz KIS (2 f{ SheNbelthay B6 FNRXY y 20 32,

This lack of confidence in ability is often followed by a decision not to take up science

any further. This is discussed in more detail in 7.3.2.

Sometimesalthough a student may give up science when s/he encounters difficulty;
not al students will give up as soon as they encounter difficulties. For example, the
F2ft2gAy3 aGdzRSYyd LISNEAAGA Ay &aO0OASYyOS dzyi

The [negative] way | felt about science never changed before because | only

dzy RSNRG22R AG0 F 0A0 Y2NB I G4§SNE AlGQa
OKIFy3aSRe® LGQA 2dzadG | Ot A0l AGQa sKSYy
suddenyouthinkL R2y Qi 1y26 66K& L RARYQG dzyR
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AAYLX SQ o0dzi @2dz 2dzald R2y QiU 1y26 o6Keod
that.G14 MSF

This scientist had negative perceptions of science and found it difficult because he
O 2 dzf R ¥¢r&tdind if2yiRn Year 11 he felt that he finally understood sciencetlaad
NEZStFGA2y GKIFIG aOASYyOS Aa WljdzAGS &AAYLI S

enjoyment of science.

6.4.5 Career goals
Many research studies comment on the influence of caggmls in science on the

decision to take science furthee.g.Quinn and Lyons 201V¥jdalRodeiro 2007). In the
interviews, 386 studentgalk about how their career choices made them choose or

not choose to take science atlével. For example:

Just my passion and desire to becoming a dentist (made me take science); so |
would like to do dentistry in uni if possible; just my mind set is to do that. C8
MSF

This student carries on explaining how his wish to do dentistry made him focus on

taking saénce:

LF¥ L LINRolofeée RARYQUO KIFI@S I 3JF2Ftx L O
a0dzZFF FYR L LINRPolofe g2dZ RyQi KIF @S R2)
what | was doing, | would have probably gone into maths or something else. C8
MSF

When stueknts were asked about the factors that have influenced their career
decisions in science, a large number of students (eight out of ten who chose science

because of their career goal) talk about an early interest in a particular science career.

For example:
LiQa | RSSLI LI aaArzy GKIFEG L KFR aAyoOS |
0K2dAKG G2 vyeaSt¥F¥ GKFG L gyl 2 R2 &;
YR S@SNJ aAyOS GKIFG LQ@®S 2dzad KIR | R
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| always wated to (be a doctor) even when | was little, | always played doctor

YR GKFGT L RARYQG NBILffe KI@S Fye 220Gl

Some students talk about choosing science because it opens up future pathways. For
instance, a student doing the¥had a choice bisveen taking either an art and a
science subject or two science subjects; even though he was musically inclined, he
decided to take two sciences because he thoughttwld go further if I had a more
scientific education (R4 MSHKhis example illustratdsow some students assign value

to science in terms of it being a subject that will provide a scientific education to help
in longterm plans and goals. Another student in a similar position explains how he

came to choose to do Chemistry at university:

It (the revision class) just opened my eyes to that (Chemistry) as being a career;
| just think | never considered it before and part of it was what you could go into

with a degree in Chemistry. R8 MSF

This student shows that he has chosen to take a degr&hamistry because it
provides the opportunity to diversify into different careers. However, these are the

only two examples in the sample of 32 students.

A significant point to note in the current study is the absence of any commentary by
students about he role of their school in career guidance. These students have had
their secondary schooling when a Connextdssrvice was provided by the local
authority. In visits to the schools for interviewing, three schools had Connexions
posters in prominent placg? indicating that there is provision in at least these three
schools. None of the students that were surveyed or interviewed mentioned any
careers guidance they were given by school although there were a large number who

spoke about parental influence arareer choice.

6.4.5.1 Parental influence on career and subject choice
lf 0 K2dAK LI NByaGlrt Ay¥FtdzsSyoOS Aa Ofl AaaAFTASI

*?|nternational Baccalaureate

*% A UK governmental agency piding advice, guidance and support to young people agetiol3

Personal Advisers services are commissioned by local authorities to provide careers guidance in schools.
This service is now in flux following a change in policy by the current Coalitiomguamt:

54E.g. main school noticeboard
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part of career goals in acknowledgement of the importance of parents on career

decisions by studdgs.

t FNBYyGlrtf AyFedzZSyOS Aa +y AYLRZNIFYdG AyTFidz
consequently, subject choice. Many students in the interviews speak about parental
support or lack thereof and it is apparent that this factor has a significant influemce

student choice of science subjectss argued in the literature review, parents provide

their children with cultural capital by transmitting the attitudes and preferences and

also in the way in which parents motivate their children. Thus parental eagemnent

can be argued to be an important part of cultural capital as emerges in the student

comment illustrated below:
lff Y& FlLYAftedQa 060SSy Ayidi2 YSRAOAYS |yl
nursing. My dad always wanted me to go Into medi¢cing R a4 G dZF Fdd P K &

tell me stuff like how doctors save lives and stuff and | mean like he did come

K2YS FTyR tA1S KS gFa I ydNES FyR KSQR
KS RAR YR addzFfo {2 L oI & wheh|gdtz GKI |
older. G1 FSF

Here the parent wants his daughter to go into medicine and one way of doing this is to
encourage her by portraying the value of a doctor as someone who saves lives. It is
also seen that the parent motivates his daughter througholws attitude to nursing

and telling her stories about his job because gasdand presenting it as something
aKS aK2dzZ R ALIANB (2 R2 ¢gKSy aKS 6SO
y2i a2 adodftS odzi A4 RSaAaONAOSR o0& @K

2YSa
A&

w

Qx

When | was younger my parents used to really push me you know for my

feelings for science because my parents thought that was the most important

three [sciences] so they really used to push me to work in them three so
gKIFGSOPSNI L RAR bhecadse theyQaskied @efa loy they kShINS y {
did push me into them subjects E8 MNE

Some parents wish to implement their own ideas about the career their child should

follow. For example, fom the literature review, it is seen that Bangladeshi and
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Pakistanipfl By G f Ay Tt dzSyO0S Aa | finfluéncesaind\tBay 3 S NJ
they steer their children away from careers in pure sciences (Spriegai€008). This

LI2AYG A& AffdzZAGNI SR 060& GKS F2ft2Ay3 ad
openlyl Yl 32y AadAad G2 GKS aidRSydiQa OK2rAO0S

LQY FTNRBY | ©OSNEB !aAly oFO1l3aNRBdzyRT L O
it [palaeontology]. | decided to do medicine instead. C11 MNE

The student explains how his parents beli¢ivat palaeontology is one of those
O2dzNES& 6KSNB (GKS LI & AayQid YdzOK FyR (GKI
suggested he take medicine like the rest of his family. Unfortunately, this change in
RANBOGAZY g Ay Qi & dzO Olédahis Adekams; goRingibkck o & (i dz
school to retake the AS year with nsgience subjects. Similarly another student says:
wae LI NBytase GKAy]1l AdQa NBrtfe KIFNR G
OKIy3aS Yeé fAYyS |'yR R2 &2 YrfeiestddyhInatiisA (i K

| prefer science over mathsS6 FSF

Sometimes it is not open encouragement or discouragement from particular careers or
subjects that influence a student; Cleaves (2005) points out that passiveness erodes
the value a student will have f@ subject and this consequently has an effect on

whether that student takes up a particular subject:
waé LI NByidae KIFIgS Ftgleéa arAR (GKA& |yl
pushed me to do one thing, they always said be good at it.R6 MNC

My parentssaid you should do whatever you want to do; whichever one you

think you will do well in. C4 MNE

Sometimes, parents leave their child to decide what they want to do and it is difficult

to know whether this is due to a lack of parental engagement or itnsiige difficulty

in helping their children to make decisions. For example:
L dKAY]l] GKS FTAYlLf RSOA&AZ2Y ¢l a YSI y2
an engineerG5 MSF
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This student felt that he was responsible for the decision to become an engimez
his parents neither encouraged nor discouraged his choice. Some parents give support
to their children even when they are not familiar with the choice their child has made.

For example:

They have supported me all the way through really, they kaiat[forensic

science] is a good thing to follow; they have supported me since way back when

L alFAR Ad0® ¢KSe KI@SyQi Lz2aKSR | yegiuaKA:
GAUK aO0OASYyOS Ay (GKSANIREBMSFaA>X YR A0Qa |

Similarly, another stdent comments:

It was mostly my decision but | obviously asked parents, what | should do, they
GSNBE tA1S AGQa dzLJ G2 e2dz +d GKS SyR 2
[taking science] was the best thing to B& MSF

These parents have given thdemf decisioamaking to their son sayingA G Qa dzLJ { 2
i GKS Sy Rowdver, thiskr@an®thatiee Btudent has to make the decision

without the support of his parents.

{2YSUGAYSas LI NByda OFy 2FFSN adaydiihoudi F 2 NJ

actually pushing them into a particular choice:

Well, my parents did actually have an input; | spoke a lot about it and | asked
them what they thought about it like my options and they were quite happy
about my choices; as long as | had two ensort of academic subjects [graphic
design and psychology] that could possibly lead on to more stuff and it was

something | enjoyed and they were quite happy to let me take that. G14 MNC

wae LI NByidae 020K @g2NJ] Ay lkgthagalday OS | |
Ay GKS alryYyS 2FFAO0OSe® L GKAY]l GKIFOQa gKi
6KSY L ¢la tAGGES L lftgleéea (K2dzaAKG L |

L GKAYy]l GKS@QNB 2dzald SyO02dzN)y IAy3a GKS
GKFG2A 0Bl Yt e gKIFEG GKSe gyl G2 R2T Gf
something we would enjoy. R3 MNC
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It is seen in the above cases that the parents want their child to do as well as possible

in whichever choices they make. This may indicate that the parents waygpear

engaged in the decision making process even though they may not be able to

contribute by giving direct support for decisions. In the case ofitsestudentabove

KAa LI NByta | OGA@Ste ROAAS KAY G2 Gr1S

careers.

It is argued in the literature that adolescence is a time when individuals will exercise
their rights to make choices; and decisions about future careers eaeén as a

lifestyle choice which students feel only they have a right to make (Marcia 1980 p161).
This is apparent from comments where students speak about how they believe that

career aspirations are solely their decisions to make:

LGQa 2dz&yiT Y&l R2ex R0 KF S YIFIGG§SNBR S
S R2y Qi ¢yl @2dz R2Ay3 (KIFIG O2dz2NES L
science.R4 MSF

It is important to remember that these student reflections are their perceptions of

their parents control ovecareer choices; it is sometimes difficult for students to

perceive or articulate just how much effect their parents have on their subject choices.
They may perceive littlparentalinfluence on the subjects they choose, but it is seen

from their commentghat parents may have a very strong influence on career choice.
Thisisillustrated inth® 2 YYSy Ga 2F | aGdzRSyid FyR KAa L

involvement in his choice of subjects:

Yeah, my parents obviously giving me all the support | needwheied me to
atdzReé AOASYOS la ¢gStf odzi GKFGQa y2a |
0S0ldzaS GKSB8QNB ljdzadS t+FAR o0FO1 FYyR Gl
be best, so obviously they gave me the push to do well, in maths and all the

sciences réner than any of the other subjects. C8 MSF

Here the student thinks that parents al&d backand allowed him to make his choice
of science subjects; however, he also claims that tjye him the pusto do welland

acknowledges that this push is in sate and maths rather than any other subjects. It
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O2dzf R 0SS aadzYSR FNRY GKAa GKI G Iphshel 2 dza K
into doing science, he has had the support to ensure that he does well in science and

maths and ultimatelyhooseto takeup sciencdo become a dentist.

These comments suggest that parental influence has an important effect on career
choice. There was no mention of peer influence on career choices which some studies

(e.g.,Sjaastad 2012) seem to imply.

The survey findings dicate that career goals are a much more important influence on
A0ASYyiAataQ RSOAAAZ2Y G2 0l bcntitARBHiOS 0 H T2
supported byinterviewfindings that career goals are an important influence in science

decisionmaking for scientists.

6.4.6 Intrinsic interest
Intrinsic interest is a difficult concept to place in the analysithigfinterview data; it is

not really an influence arising from school factors but the large number of students
who indicate interest as theliroader response to questions about science take

makes it hard to disregard its influence on overall interest and enjoyment of science.
Intrinsic interest was not includegs a factoiin the survey questionnaire sincewas

not regarded as achool iriluence; but the interviews suggest that it has an influence
on the way that studentshooseto take science or not in the futurén the sections

above, there is much evidence for teacher and curriculum content influences being
mediated through interest. It can therefore be regarded as one of the network of
influences that lead to a decision to take science (see chapter 7). Thei@wsralso
provide evidence in revealing that some students are influenced by factors such as TV
programmes, books and family trips to museums that encourage an intrinsic interest in

science.

6.5 Summary
This chapter examined schebhsed influences thampact on studehchoice to take

science or not by analysing both qualitative and quantitative data.

Quantitative findings from the survey questionnaire indicate that a majority of
students believe school science has influenced their decision to takececi€he

survey data points to a focussed and narrow picture of student decisions that exam
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results area dominantA Y ¥ £ dzSy OS 2y aO0ASyiGAadaQ RSOAAA

topics ae the most important influence on neacientists choice not to take istice.

The survey questionnaire presented six scHmded factors that students could
choose from to indicate the main influences on their choice to take science or not.
These were useful in providing generalisable resiilte intervieve described a
broader picture of the key influences that have led students to det¢altake science
or not post16. In the final analysis it is preferable to use the emergent themes from
the interviews since they more authentically reflect the student voldesse

influences consist oixthemes; teachers, caregoals curriculum content,
perceptions & scienceattainmentand WBther influenceQ TheWther influences;
parents and intrinsic interest although not schoebasedinfluences are significant in
the student? RA & 02 dzNB S I Yy R péait dbtfe sud& yoicdTlesddxNI S R
themes will undergdurther examinationn the next chapter wheréhe third research

question will be addressed:

How does school science experience influence the decision tostagace?
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Chapter 7: The role of school science in student decisions to study
or not study science

7.1 Introduction

In the previous chapters students' responses to the various instruments were
discussed, and used to address research questions 1 an@y fd¢used respectively
on students' experiences of school science, and their perceptions of what had
influenced their decision to take or not to take one or more sciences-pestOverall
the pattern is, predictably, one of complexity; students' decisimgking does not
follow any simple pattern, and is subject to a wide variety of influences both within
school as well as with out. The present chapter seeks to explore the role of school

science experiences to examine research question 3:

Whatistherol@ T & O0OK22f a0OASyOS Ay &aiGdzRSyidaq

science?

On the face of it one might begin addressing this question broadly by seeking simply to
relate students' perceptions and rating of their school experience to their science take

up, using the largescale questionnaire data. Section 7.2 sets out to do this from two
LISNE LISOGABSad LO FANRO 2214 0 GKS NBf |
judgement on school science and their choice éével science. It also examines the
relationship between their rating for individual years between Y6 and Y11 and their

post-16 choice of science. Overall these data show some, but only a loose, relationship

between these measures of school experience and choice of science.

Section 7.3 movesn to examine the processes underpinning these quantitative
relationships. It draws on both questionnaire and interview data, including particularly

the analysis offered in section 6.3 of the key influences identified by students. The
particular concerrhere is to separate out the influences which can be wholly or

partially related to school science and its outcomes, but because of the complexity of

the processes it is not possible to focus purely on these. The account will be based
around three broad @1 2 NBE RSNAGSR FTNRBY apmRSyiaQ O2

judgement of what might be considered relevant in determining students' decision to

173



174

take science or not. These three factors are Interest, Success and Utility value (Value

from hereon) and are discuss@dsubsections 7.3.1 to 7.3.3.

{SOGA2Y Tdn AYOINRRdAzOSA |+ y20A2y GKFG 6Afi
findings in both chapters 5 & 6 as well as from section 7.3. This notion is explored in
terms of the interrelationships with the three catgpories mentioned above and the

evidence that is employed to support the claims.

Finally, in section 7.5 how the various influences identified in section 7.3 play out in
particular students is considered. This section will be organised into the four main
categories of student trajectory that were identified in chapter 5 for each student type
¢ scientists and noscientist. The reason for employing this taxonomy is simply that it
bears the closest resemblance to taxonomy of school experience. It alss sdime
further examples of the complexity of that experience by involving students whose

experience do not fit any simple pattern.

7.2 The role of school science experience - quantitative findings
The main assumption is that the storyline represents sytded Q@ S ELISNA Sy OS a

science; a progressi{@)trajectory suggests a positive experience, a regregstye
trajectory represents a negative experience of school science wpilegressive up

and down(PUD trajectory indicates a variable experienggschool science. It is
acknowledged that within each category there is some diversity (see appendix G and
student profiles below for some examples). The survey data make it possible to
examine quantitatively how school experience relates to tageof cience Alevels by
comparing student trajectories with the number ofiévels taken. The following cross

tabulation shows the number of sciencdeVvels taken by students in each trajectory.

Table 7.1: the percentage of students in each trajectory takswence Alevels(n=567)

Trajectory Number of science Aevels taken

0 1 2 3 Mean
P 77 52 51 19 1.06
PUD 56 29 23 9 0.87
S 45 17 9 3 0.59
R 118 31 21 7 0.53

The trajectories are P=progressive; PUD=progressive with ups and down; R=regreSsstaple.
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A noteworthy point is that not taking any sciencdeiels is the choice of the majority
of students regardless of trajectory typeBut a pattern is discernible where more

positive experiences correlate with a higher take of Alevels on averge.

To find whether there is a statistically significant difference in the number of science A
levels taken depending on school experience of science (as shown by the trajectories),
a single factor analysis of variation (ANOVA) was carried out (sge bglow and

Appendix O for details).

Mean number of science A-levels taken

T T
P PUD S R

Trajectory types

Figure7.1 The mean number of sciencelévels taken by students with each of the four trajmries56

The error bars for each trajectory type suggest that while there is no significant
difference between PUD and @jectories, there is a significant difference in the
means of the number of sciencelévels taken by students with P and R trajectories.
More detailed analysis indicates that the effect is only modest; the effect size (r
squared = 0.057) shows that 5. 8#d¢he variability in science-kvel takeup can be
accounted for the by the different trajectories (see Appendix O for details of the

analysis).

*® For example, more students with positive trajectories take no scieAezds than those with
positive trajectories who take at least one scienckeyel.

*® Error bars showing 95% confidence intervals for the maamber of science 4evels for each
trajectory (ANOVA test of difference in these means, p<0.001).
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Knowing that 5.7% of the variance in talip of science Aevels is accounted for by
student school experigces, it can be explored how important each year is in the
prediction of science takap. To analyse this, a linear regression explored how
students' annual ratings of science (Y6 to 11) predict the number of scieleela
taken (see table 7.2). It wdsund that Year 11 € 0.239, p < .001) was a significant
predictor of the number of sciencelavels taken. None of the other years16) were
significant predictors. The overall model fit was=F0.19 meaning it accounts for 19%

of the variation in thenumber of science 4evels taken up.

Table 7.2 A linear regression model exploring how storyline responses in each individual year relate to take up of

science Aevels.

Std. Error Sig.
(Constant) -0.395 0.134 -2.951 0.003
Yr6 0.044 0.030 1.475 0.141
Yr7 -0.004 0.042 -0.097 0.923
Yr8 0.024 0.046 0.526 0.599
Yr9 0.057 0.041 1.379 0.168
Yr10 -0.040 0.039 -1.026 0.305
Yrll 0.239 0.031 7.756 0.000

This point deserves to be highlighted in terms of its suppbthe findings of Chapter

6 wheremany students attribute the decision to take science to their examination

results (see figure 6.3). Year 11 is the time when students are examined for their GCSE
and receive their results in the summer of that year.

7.2.1 The influence of school science on the decision to take science post -16

Ly GKS &adz2NIBSe idzsshoal dciente/affectydizdecision tditake W
a0dzRSyia yasgSNBR SAGKSN

answered in the negative were asked to explain whiclofaihey thought had an

science at AevelornoKk Q ¢ K S

influence on their choice to take science or not.
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The table below shows student responses grouped by student type:

Table 7.3 Did school science have an influence on your choice to take science in the future?

Do you think schol
science influenced your

decision to take science or
not in the future?

Non-scientists (N=290) 171(59%) 119(41%)
Scientists (N=256) 201(79%) 55(22%)
Total 372 (68%) 174 (32%)

The data shows that a majority of students believe that sckBomnce has influenced
their decision to take science beyond Year 11. A watethy point is that there seems

to be more of a school influence on the decision for scientists than forsc@antists

h¥ G0KS adGdzZRSyda 6K2 RARGénde oFthed choice © Kake2 f &
science, the main reasotigyiven for choosing science were that it was their own

interest (n=31) or they needed it for their career (n=40). For students choosing not to

take science the main reasons stated were a lack oféstgn=41) or because it was

not need for their future career (n=22). This suggests that interest and career are

important influences on decisions to take science and is discussed in more detail in

section 7.3 below.

7.3 Mechanisms through which schoolin £1 OAT AAO OOOAAT 006
From survey and interview data about student experiences of school science

(discussed in chapter 5) six themes emerged which described student experience. A
similar number of themes emerged from student decisions to take seien not
(discussed in chapter six). The six themes that describe student experience overlap to a

great extent with the themes of student decisiomaking (see figure 7.2).

*" Some students indicated more than one reason while some students left the guestion blank.
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School science
experience

Decisions to
take science

Teachers

Curriculum
Perception of science
interest / enjoyment
Attainment

Classroom
environment

Parents

Career goals

Figure 7.2 The overlap of themes from school experience of sciencelayfdf f dzSy O S & degisjpnséditakeR Sy (i & Q
science

This overlapf themes indicates that school experience of science is a part of the
mechanism of influences that lead to decisions of takeof science or not in the

future. My conceptualisation of how this mechanism works is explored in this section
(7.3).

Firstly, Isuggest that the themesom both school science experiences and decisions

to take science can be loosely grouped around three fagdnserest, Success and

(Utility) Value (see fig 7.3 below). These three key factors emerge from student

discourse (sesubsections 7.3.1 to 7.3.3 below for details and appendix P for an

illustration) and from the literature review (see 2.3.6 for current understanding of
interestdevelopment related to experience of school sciehcg R H ®o ®dy F2NJ 9
EVT).
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uieacher influence
wzurriculum content
wintrinsic interest

wrlassroom
environment

Post-16
take-up of

wperception of science

science cattainment

wrareer goals
oparental influence

Figure 7.3 Gnceptualisation of the three factors that drive student decisions to take up science

It needs to be stressed that neither the three key factors nor the themes are seen as
being strictly fixed. School experience of science and decisions to take science ar
better construed as a network of influences (see figure 7.4 below) mediated by the
three factorsg Interest, Success and (Utility) Value (called ISV from hereon) in the
decisionmaking process to take science or not. Jéfactorsmight be seen as theely
criteria whichstudentsemploywhen forming theijudgements about takingcience or
not. The factors are critical to student decisioraking and the themes relating to
school experience influence the decision according to the extent that they play into
each of these factors either directly or indirectijustrations of how the factors and

themes influence each other are seen in the student profiles in section 7.5 below.
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The claim within this section (7.3) is to suggest that the influences on decision to take
science or notdentified in chapter 6 and the themes of school experience identified in
chapter 5 underpin and are mediated by the three factors ISV. It is also important to
stress here that the three factors are not idiosyncratic influences on the decision to
take sciece; student profiles (see 7.5 below) show that all three are related in
nuanced ways. Although these student profiles are a small sample of the students
interviewed, all the students interview transcripts were coded for ISV factors and
mapped onto Venn digrams for each of the four student typ@¢see appendix P). This
helped inform the discussion in the following subsections where | will discuss the
influence of ISV and where possible, show the relation to its underpinning elements in

influencing a decish to take science or not

7.3.1 Interest in science
Although it can be argued that interest and enjoyment are two distinguishable

OKIF N} OGSNR&adGAOCAT AyGaSNBad a I LISNE2YyQa |
particular task (Renninger and Hidi,GX) and enjoyment as a positive emotion in

response to an immediate situation (Ainley and Ainley 2011), most students in this

study talk about both interest and enjoyment synonymousghen describing their

experience of school science. This linking of ymient with interest is not uncommon

and has been demonstrated in other research studies (e.g. Ainley and Ainley, 2011).
Therefore in this study, both terms interest and enjoyment, will be described as

Interest reflecting the way students talk about it.

Interview evidence shows that interest and enjoyment of science is an important
factor that influences students to take up science or not after GCSE. 65% of the
students interviewed have talked about how interest has influenced their choice to
take sciene®®. Of these students interviewed, 17 indicate that interest and enjoyment

of science is the main reason they chose to take sciencdeateAwhile 8students

%8 Future scientists, potential scientist, n@gientist by chaie and norscientist by exclusion.

**0n an editorial note, | have illustrated each of the following three sections with brief student quotes
that appear italicised within the text; this stylistic deviation from the norm is intended to save space as
well as toprevent impedinghe argument.

%0 36/55 students talked about interest in scieng¢his includes students who talked about a lack of
interest.
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indicate a lack of interest in science that made them decide against taking science A
levels. ik & y20 2yfe& &d0K22f AyFftdzSyoSa GKIG KI
science; there is also a n@thool based influencentrinsic interest in sciencethat

is discussed below.

All the future scientists in this sample (n=15) claim to havitarest in science

subjects; this is evidenced by comments suchfexsl chemistry practically interesting,
YR GKIFI0QAa ¢gKeé L gl yd G2 DeesBdént(CY§FSFR2 A
talks about liking science above English or mathematics w&hi¢her (R2 MSF)

explains that he liked chemistry but not biology which is why he took itlat/él.

Similarly, eight potential scientists talk about being interested in sciefbe non

scientists by exclusion are just as interested in science as theefscientists with all

eight students mentioning their interest in science (see appendix P); typical comments
are similar to the future scientists suchlasas interested in science.BRis important

to note here that an interest in science must beampanied by success in science

(see 7.3.2 below) for a student to be able to take science furtheeas in the case of
these eight students (the nescientists by exclusion) who express an interest in

science yet cannot choose to take science becausg tlave been unable to gain the
required grade to take up sciencelévels.In the group of norscientists by choice,

there are also a few students (n=5) who talk about liking some parts of science or liking

it earlier in secondary school.

There is evidete of the contrasting positiog not being interested in scienagthat

has influenced some students not to take science; mainlyswentists by choice.
CAFGISSY 2F (KS&a$S addRSyGa 4l RN Ry®@FidzEyre2e
C14 FNGr they may show preference for other subjedtsyas interested in English

G12 MNCSome of these noscientists talk about boredom and lack of enjoyment to
express their lack of interest. For examgle; Y SOSNJ NBI f f & Sya22eSR
something that iterests me R3MN@Is&@ L F2dzy R a0ASyOS o02NAY
interest in science like Year 9 C7 RDIGhe potential scientists, three of the ten in this

group talk about dropping their sciencel@vel because they no longer like the subject.

It isimportant to note that not all influences underpinning interest in science stem

from school influences. Although these subsections (7.3.1 to 7.3.3) will attempt to
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draw out the influences that are wholly related to school scieneachers, classroom
climate and curriculum content including science experiments; there is also mention of

influences patrtially related to school science such as intrinsic interest.

Looking at howeurriculum contentunderpins interest in science, survey data (figure

6.1) showshat curriculum content is the second most important influence on decision

to take science after examination results for the scientists (46%). Fesctientists,

curriculum content is the most influential in their decision not to take science (32%).

In the interviews, 41% of the science students talk about how curriculum content has
influenced their decision to take science. There are two main aspects of curriculum

content that are referred to; firstly, some students talk about the influence of

curriculumin their decisions to take science in terms of their enjoyment of certain

science subjects and topiasithin those subjects. For example, 2dza i €t A1 S LI«

the most interesting science for me because it applies to the real world G10 FSP.

In contrast to this, curriculum content can lead to a reduced interest in science
0SOFdzaS 2F LI NIAOdz  NJ 6G2LIAOA ailidzRSyia R2)
findings (see section 5.4) about the preference for the different types of science; more
students seem to prefer biology (44%) thahemistry(18%) or physics (4%). For

examplel KSNE ¢SNB LI NIa ¢6KAOK L R2y Qi Syeze

memorise the equations and everythingR3 MNC.

The perception of science containing boring and refde course content is also a

reason that students had a reduced interest in science subjects. For exanms, a

lot of the same work but just repeating itself in more depth R9 AN&t from boring

and repetitive science curricula, students alsd @bout science content being rigid

and examfocused leaving them uninspired and disengaged. Studaststalk about

how the nature of science discourages them from taking science. From their comments
it is seen that students perceive the nature of scheménce differently to the way
curriculum writers intended. For examplgcience) is all about learning about ions and
how to memorise equations and everything R3 MN@s perception of science being a

subject that requires memorisation of facts coupledh the perception that there is a
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and is discussed in detail further in the section about success in science.

The second aspect of curriculum content is highlighigdhe large number of

students who talk abouscience experimentand how they feel motivated to take

science because of science experiments. Although science experiments are not directly
influential in decisions to take science or not in future, studexperience of science
experiments (see 5.2.1) clearly have an impact on student interest and motivation in

science (see 6.4.3.3) and it is this factor that influences the decision to pursue science.

There is of course an obverse to this; the high peragatof norscience students

(68%) talking about the reasons that they chose not to take science after GCSE in the
interviews indicate that the main aspect of curriculum content that decreased their

interest in science is a lack of science experimentdjeniriterviews, more than half

the students talk about how a lack of science experiments affected their interest in
science. Typical commentsaey’ , S NJ ¢ FYR mMn 6S RARyQiG |
LIN} OGAOFf & FyR L RARY Qe laigninbeds oSsiid@ate A
talking about science experiments is evidence of the extremely important role these

play in increasing interest in science; this overlaps with the theme of teacher influence
below, illustrating the difficulty of sharply distinghing these various aspects of the

network of influences within students' experience.

Looking now at how teachers underpin an interest in science, fig@rsh®ws that

26% of science studentesponding to the survey questionnaitféink teachers

positively influenced their decision to take science. From comments sunhyasr 9

and 10 | had a teacher who made science really interesting and he was really
interesting G3 MNCIt is suggested that teachers influence interest in science both
through personality as well as pedagog@gaching methodsre an important

influence for some students exemplified by this student who explains how her teacher
made science interestingi KS LK & aA0a GSIFOKSNJ gl & @GSNEB =
actions and thngs to make us memorise things C10 FAther student saythe way

of teaching is a lot more enthusiastic and they give you a lot more mental images and a

lot more stories and they give you actions to learn C10 BM@r students talk about
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their teacheNE Q Sy (inKedwhifglséieice; for examptagy both were really

good teachers and they were really enthusiastic and that opened me up to doing
physics and chemistry C9 M&©ewever, there is a discrepancy when the number of
students talking about psitive effects of teachers on their interest in science

decreased to 6% of students in the interviéwsn comparison to this, a larger number

of students interviewed (22%) felt teachers have hategative influence on their

interest in science Studentstalked about a wide range of reasons why they felt
teachers are responsible for their lack of interest in science; for exampde,

teaching methods such as excessive Aatdng or too many IGIed lessons found in
commentssuchas 2dzald RBABY @0 ofSA PSNBK (0 dzZ3KiG &0OAS)
lot of videos which made it quite hard to write stuff down G16 R\i@lents also talk
about how the teacher is unable to make lessons interesting and that this affects their
enjoyment of science leading tedisions not to take it further. For example a student
talks about the reason she was put off taking science furttherway we were taught,

it went from all being kind of fun and having a really fun way about it and it was all of a
adzRRSyY LJ2 ¢ 8 Ndongavasyeally extitgd for science G8 Fhtne students
perceive their interest decreases when teachers fail to prosidaulating or inspiring
classroom environmentsThis may arise because of personality clashes with students
as well as teachingractice; for examplel, got a teacher and she just put a downer on
A0ASYOS F2NJ YSXAUO ¢l a 020K KSNIFYR GKS 4|
C14 FNGstudents prefer teachers who make the lesson interesting as illustratéd by

the teacherd NSy Qi Fdzy GKSy LQY y2d4 3I2Ay3 (2 Sy

Two aspects of teacher influence madsible in this studys thedisruption caused by

unruly peers andeacher absenceesulting in students being taught science by supply
teachers. Both aspectgi§cussed in detail in section 6.4.2.2) have been offaethe
NEFazy F2NJ a0dzRSy daQ RS MWiklgh R thdmesiaeNS & 0
clearly related to teachers, and almost certainly impact on interest, it is also likely that

they work throudn impact on student success. This and other issues which might be

loosely placed under teacher influence illustrate the difficulty of any simple mapping of

® This may be due to the characteristics of the sample that was interviewed e.g., they may have had a
less positive experience of teachers in garison to the whole sample that was surveyed.
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students' themes onto the three key factors (ISV).

Finally, although a majority of students talk atbanterest in science arising from

school factors such as doing science experiments and being taught by enthusiastic
teachers, a smathinority of students also point to theintrinsic interestin science as

being a key reason that they took science deyel. For exampld, Q@S f A1 SR & 0O’
pretty much as long as | can remember R1 M&E.main norschool factor that

students mention in the surveys and interviews as influencing their interest in science

IS television programmes. Some students tddbat their early interest in science as

having started when they watched medical and forensic dramas on television and this
coupled with reports of intrinsic interest in science are the main-aomool reasons

for their interest in school science.

At the risk of repetition it is important to stress that these sources of influence on
RSOAaA2ya G2 GF1S aO0OASYyOS FyR GKSYSa Ay .
cannot ultimately be treated independently. Thus, for example, interview analysis

points to a close relationship between curriculum content and teacher influence.

Although eachers can influence interest in science in a variety of wdysugh their

teaching methods, their ability to form relationships with students, the way they

manage tassrooms and even through their absence or preserne way they

interpret the curriculum also has a major impact on the way students perceive science.

I £ FNBS LINIH 2F addRRSydaQ yINNYGAGSa Ay Qd:
decrease an inters in science; particularly the way teachers put across science

subject matter.

In addition to these important schodlased influences, interest in science is also
influenced though probably to a lesser extentrimn-school factorssuch as television
programmes though such comments are rare amongst the interviewed students,
possibly because of the school focus which had been signalled. There is also a need to
recognise that there is a difference between school science and science generally;
however, of thestudents interested in science few mentioned an interest in science
generally apart from the those who talked about interest in science arising from

television programmes (n=5).
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7.3.2 Success in science
In the surveys, examination results are the most igant factor in scientists

decisions to take science after GSCE with 52% of students indicatirex#matresults

are the main influence on their choice (see figure 6The interview data mirrors this

finding where a large number of scientists indicate that their success in science at GCSE
has influenced their decision to take scienEer exampld chose these subjects

(science) because they were my strong points froBESR2 MSReference has

already been made in the section above (7.3.1) to the importanegtainment in
examinationsto the decision to pursue science further. This might be judged the most
obvious focus of student decisions. However the analysigefview data, suggests

that it is not the only component of the notion of success. Student narratives of

success in science are characterised by theiceptions of science being a difficult

subject . 20K AYyTFtdzSyOSa I NB AoaisesMdvewsri G KSYS:
schools can also arbitrate what is success in science directly thesmighconditions

in science subjects. For this reason, | suggest that in all cases of scierop,take

success in science is essential; if students do not achievetuired grade, they are

not able to take up science atlével because of minimum grade thresholds required

by school policy.

The literature review suggests that science is a difficult subject and gaining high grades
requires more work than some other gelots; perceiving science to be too difficult is
enough to make some students doubt their ability to succeed in science and in the

case of these students the lack of confidence leads to a decision not to take séence.
has already been noted, studentstjgements of success or likely success are not

made independently of other perceptions of their experience of science. Thus a small
minority of students talk about interest in science and how it has made them

successfuL Sy 22e& oA 2f 23 goodarit; iflyéuYike B subjest ydwb® § ( &
more motivated to do it C16 MSHe reverse could of course also apply: students
judging their lack of success as merely a consequence of their lack of interest. For
exampleA T &2dz R2y Qi SQJyaSBSANBral & 3d CoSyfiza st e

grades you need C16 MSHis is another illustration of the complexity of the network
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of relationships between the themes referred to by students and how they were taken

up into their judgements about whether orot to study science.

Wherea large number of future scientists see themselves successful in science, it is
appropriate to observe that success may have worked together with other key

influences in informing students ' decisions. However, the interviegislight that in

addition to scientists, there are a smaller number of rsmrentists that also talk about

their success in science (n= 1d)e3e nonrscientists feel they are successful yet have

chosen not to take science despite getting good gradeshadause some do not have

an interest in science. For example, RNR2 LJLISR LK e&aA O0a o6SOl dza$s
interesting CI6 MSF. a Yl ff ydzYoSNJ 2F (GKSaS addzRRSylia
they thought that it would become difficult at-vel. For exaple,even though I liked

oA2t 238 Y2NBI L 2dzad RARY QU ¢ITHejtalki2 OK2 2.
about struggling with science subjects astetide not to take science further based on

their perception of anticipated difficulty. This suggettat success in science is also
underpinned by other influences which are largpgrsonal constructsuch as self

efficacy. Again this illustrates the complexity of the network of relationships; when

students with good attainment in science (evidencedybpd grades) do not wish to

take science further because they do not believe they will be successful (for example,

the eight nonscientists by choice who have been successful in science). This indicates

that success does not act in isolation (see 6.4.1}tat there needs to be an element

of interest and /or value which encourages tale of science.

7.3.3 Value of science

+ £dzS 2F a0OASYyOS Aa GKS (GSNXY dzaSR-G2 RSal
making in science. This term is applied to studgatements about the importance of

science for their future career goals or for some extrinsic reward such as praise to be
indicative of a ' utility value of science'. From the literature review and from personal
experience, it was expected that some dg&mts would regard science as a valuable

subject and decide to take science to help gain entry to good universities fer non

science courses; however, this was not a prominent theme in this sample of students.

The main utility value of science perceivedthy students icareer goalsFor example

| always knew | wanted to do science because of my career choice CRhgI®ls a



189

rare example of a potential scientist for whom the value of sciense that | can
prove that | can do it C13 F3it this example was exceptional in relation to other

comments about value of science.

Of the future scientists interviewed, in each case these students made it clear that

their future science career goals had played a critical role in their decision to take up
science. Evidence for this is seen in comments suéhiada I RS Ssidcd D 4 & A 2
gla FAOBS YR L gla Ay |y FTSNRLXLFYS XIFyR !
do anything with flying C2 MS&imilarly, another students sayalways wanted to be

a doctor; even when | was little C6 FStadents like this have sciencareer goals

from early in their lives and often know whether they are going to take science or not

after GCSE from an early age. In contrast, a severasdience students interviewed

(n=14) claim that science is not relevant for their career and tlieiseason they

decided not to take up science in the future. Also apparent from the discourse ef non
scientists is the feeling that science is not a subject that is needed; for ex@rngret

for me R3 MNCThese kinds of claims suggest that schopkernce might not be

impacting this key focus of student decisioraking.

Sometimes science career goals need to be changed because of lack of success in
science as illustrated bywas set on doing medicine and it was going well, and | was
easingthroug¢ (G KS O2dzNBSA& yYyR L ¢Fa 3ISGOAYy3a GKS
thought it would be really easy again and | sort of just relaxed, just took a step back

YR €SG A0 32 2y ' yR GKSYy L F2dzyR 2dzi G
thing C11 MNHEere, despite having a science career goal, the lack of success in

science has forced this student to take netience subjects at-level. This signals that

having a career goal in science has to be accompanied by success in science for a
student to take science further. Further evidence for this is noted in the-smeantists

by exclusion group of students (see appendix P) where a number of students have had
science career goals but not able to take science further as they have not gained the

requisite grades to take science pd$S.

Tosummarisethis whole section, the themes emerging from the student interviews

about school science experience (Chapter 5) form part of a complex network of
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influences which impact on student decisioraking. Tk three factorsg interest,
success and value of sciengseem to mediate this decisiemaking process and are
the key drivers of student decisions to take science or not after GCSE. There is
evidence that none of the three factors operates on its owm;eigample success has

to be accompanied by interest and/or value for a student to decide to take up science.

7.4 The notion of resilience
From the findings that 22% scientists have a regressive trajectory and 27%-of non

scientists have a progressive trdjey in their school experience of science (see

section 5.2.1), a question is raised about why some students who have had a less

positive experience of school science decide to take science further whereas other
students who seem to have had a more positexperience of school science do not

want to take it further. Although these two situations seem to be converse, it is

suggested here that they are influenced by different mechanisms of the ISV factors. In

this section, | will attempt to explain the undging reasons for both these situations

through the speculative concept of resilience that is supported by student comments
o2dzi GKSANI RSOAaAz2ya G2 GF1S a0ASyOS 2N
here to refer to a situation where studentbrive academically despite adverse
OANDdzya il yoSaT IyR SEIFIOGfeée gKIG NBaatASy
student experiences of school science have been less positive, some students are still

willing to take up science after GCSE.

Table 51 shows that 59 scientists have a regressive trajectory in their storyline graphs
suggesting that these students have had a negative experience of school science yet

still chose to take up science after GCSE. The surveys provide limited further detail

about this (see below) but interviews with three of these studeqtl future

scientists (C3, C8 and C9) helped gain insight into why they took science despite having
yS3IGADBS SELSNASYyOSa 2F a0ASyOSo Ly GKS
7.5.2below), his career goal to become a neurologist and his success in science have
compensated for his poor school experiefice / vy Qa4 SELISNASYy OS 27F 3

follows a regressive trajectory because he felt demotivated by the lack of science

%2 This poor experience of school science occurred while he was at another school and not in school C.
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experiments & he progressed through secondary school. In his case, the career goal of
becoming a dentist and his relative success in science compensated for this less
positive experience. For C9, science topics taught in GCSE caused a negative
experience of school smce in the later secondary school years. In his case, a science
career goal compensated for fimegative experience and he persevered with science
to Alevels. It is seen here that having a career goal in science along with relative

success in sciencercact as compensation for a poor experience in science.

It is acknowledged that these three future scientists are a small sample of 59 students
with regressive trajectories that have gone on to take science and that the mechanism
of resilience may not bsimilar for the other students in the surveys. But there is
evidence within the data which provide some insight into the reasons for a poor
experience in school science by looking at student low points and school factors
influencing science choice from tiservey questionnaire. 32 of the students claim

their low points are because of curriculum content, 20 say it is because of teachers and
8 say it is because they were not interested in science. For the biggest influence on
their choice to take science, Btudent$* indicate that school did not influence their
decision to take science while 9 indicate the biggest influence on their choice of
science was because of their career and 12 students took science because of their
examination results. This shows theatarge majority of students have been influenced

by career goals and success in science to take scienckeatlAAcross these cases

there appears to be a pattern that is broadly consistent with the idea of resilience as
that term was defined earliethe notion that resilience relies to some extent on

science career goals and success in science. Here the evidence suggests that students
who are successful in science and have career goals in science will take up science

despite having negative experiercce

A different situation arises with the finding that 27% of rementists have a
progressive trajectory (see table 5.1) indicating that some students will not take

science even when they have had positive experiences of school science. In this case it

% Although these three examples are all male; of the 56 remaining students, 29 are male and 26 are
female(one student left gender blank)

® Of these students, 6 indicate it was their science career choice, 4 indicate television programmes and
2 indicate it was their interest that led them to choose science.
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is important to look at ISV and how students may form their judgements about not
taking science. In 7.3.1 it is seen that an interest alone in science is not enough for
students to take up science in the future, it has to be accompanied by success in
scien@. The discussion in 7.3.2 suggests that success is not just limited to attainment
but also to the perception of success in science; just gaining good grades in science is
not enough to lead to a decision to take science, students need to perceive thdewil
successful at science in the future too. Therefore there is a possibility that students
may have had positive experiences in science but do not feel confident enough to take
science further (see 6.4.4 for student comments). An alternative explaniatidhis

finding is seen in section 7.3.3 above where students explain that they do not have
science career goals and that this has been the reason they have chosen not to take
science. In this case, it is reasonable to expect students with positiveienxpes of

school science who may also have some interest in science and be relatively successful

in science to choose not to take science because they havecience career goals.

7.5 Patterns of influence on individual students
In this section | will ¥ to illustrate as far as available data allows, how the key factors

impacton decision to take science discussed above (ISV) and the influences on
students experiences of school science play out in particular students. The section is
organised loosely atond the four trajectories explained in the first section above and
in chapter 4, because they come closest to a framework for sampling types of school
experiencé®. The purpose of this section is to offer examples of the complexity of
school science expenees and decisions to take science; showing how school and
other influences are mediated by ISV factors. This will be illustrated through what |

A

gAff OFff Aa0GdZRSYyd WLINRPTAfSAaQ Fa RS&ZONROGS]H
7.5.1 Creating student profiles

Since this section deals Witlecisions to take science, the natural division of students

is to group them into scientists and nacientists as defined earlier. The student

profiles in this section are based on the trajectory divisions described in table 7.1

above.

% A progressive trajectorsesembles a positive expience; a regressive trajectory resembles a negative
experience, a PUD trajectory resembles a variable experience and a stable trajectory resembles a stable
experience.
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Scientist Non-sdentist

Each of these profiles is described in terms of the factors (ISV) in the previous section
aAyOS AG Aa | dzaSTFdzA sl & G2 dzyRSNREGI YR

positioning school influence within it. Itimportant to reiterate here that ISV are not

ax

discrete entities but they have a relationship with each other and these relationships

will be highlighted in the appropriate places.

7.5.2 Students choosing science after GCSE

Priya
Priya (G1) talked at lengttbout her subject and career choices. She is taking maths,

biology, chemistry and physics aievel which puts her in the group of future

scientists. She has a progressive trajectory of school science experience.

What was your opinion of science at school?

Year 8

School Year

Fig 75 Progressive storyline graph tragtory ¢ Priya

Interest
t NAelFQa GNFY2SOG2NE AYRAOIGSa GKFG akKS KI

when asked to describe her experience she explains that her trajectory is progressive

because she found science both easy and fun:

In year 7 it vas like really easy stuff that they taught you so it just made it really

fun you understood it and in year 8 and 9 its cos we had a we had like a really
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science really fun.

Her interest in science seems to be mediated by her perception that it was easy in the
earlier years and this is a common reason amongst the students in this sample when
explaining their high points in the earlier years of secondary school. When asked to
expain the things that made her enjoy science, Priya comments about the topics in

science that she enjoyed;

LY OKSYA&aidNR YR oA2f238 L GKAY]l AdQa
interesting. Like last unit there was for biology my teacher washiegabout
0KS KSFENI FyR atdzFF¥ a2 L gta tA1S L 3:

made me decide what to do In university like going to cardiology and stuff.

t NAelQa AydSNBad Ffaz2 asSsSvya G2 o0 BachRSNA DS
she had in Years 8 and 9. She felt that the teacher was accommodating and funny
which made learning science easy. Priya emphasises the impact that teachers have

made on her interest in science throughout her interview;

So yeah then in all the subje¢he teachers are really fun and stuff like for last
&SIFNJ LKearada L KFER tA1S I NBIffe& ¥Fdzy
SELISOGLFGA2ya T2NJ 0KA& &SI NR&a LKeardao
The way that her teachers have made in impact is not just through encouraging an
interest in science but also through helping understand the subject as is seen in below.
Success
When questioned about her enjoyment of her currentefel science subjects, Priya
explains that she is not enjoying physics as much because it is a dsfibjdtt to
understand,;
t Kéeaaroa Aa 2dzad ftA]1SPoPLIKEAAOEA A& 27
not enjoying it as much.

These comments indicate that for Priya, interest is related to success; because she is

finding physics a difficult suljeher interest in the subject has waned. Although Priya
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talks about how her Aevel subjects are more difficult, she emphasises how her

teachers are helping her to cope;

C2NJ y2g4> AGQa adGAftf ljdzAGS Fdzy odzi addz
pressuB Aa 0SAy3 Lz -leRefandsBudbudizthiBk the i Q& € A { !

teachers make it like quite bearable.

This influence of teachers on success seems to contribute to a compensatory effect;
Priya finds Aevel physics difficult but because her teachegaed and makes physics

interesting, she is able to carry on with physics for the timeang.

Value
Priya indicated in the interview that she wanted to become a doctor in future. Her

career choice of becoming a doctor has been influenced by several things;

a® RIR ltglea sl yiSR YS (2 32 Ayid2 YS]
stuff like how doctors save lives and stuff and | mean like he did come home and

fA1S KS 46la | ydiNBES I'yR KSQR 02YS K2Y:
stuff. Solwa A {1 S D2R (KI{iQa NBlIffe 3I22RT L

Here it is seen that her father influenced a choice to go into medicine; but Priya also

indicates that apart from this there is also another influence;

Probably like year 9 | started like twhing more TV like medical dramas yeah
YR £A1S L dzaSR G2 GKAYy]l tA1S D2R L ¢,
YR a0dzFF¥ odzi L YSFy tA1S AGQa 324 GK!

A few students in this sample mention that particular TV programmes have made th
more interested in particular career pathways; from the comments above it is seen

that TV medical dramas also provided an incentive along with parental push. A third
influence also emerges when Priya emphasises how school science made her decide to

take science further:
t N2olofé o0SOlFdaAaS L 61a& 1AYR 2F Ayda2 ||
R2AYy3 YSRAOAYS odzi WOl dzaS GKS GSIF OKSNJ

be like really good at art and stuff but | could learn more with sciencé and
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would be like so much fun with the teachers and stuff and it would be really

good.

Although she was good at art, Priya decided to ultimately take science subjects as she
liked the teachers and because of the incentive provided by science to learn é mor

detail about her interest in medicine.

Thus, Priya is an example of a student who has been influenced by interest and value

in science to persevere with science despite the difficulties she is facing with physiscs.

Andrew
Andrew (C3) is a scientist Wit regressive trajectory who is taking two science

subjects at Aevel along with maths and French.

What was your opinion of science at school?

School Year

Figure 76 Regressive storyline graph trajectoryAndrew

Interest
l YRNBE6Qa GNIXr2SO02NE &adFNLa KAIK Ay GKS

becones progressively lower; Year 11 is his lowest point. In the survey, Andrew writes
about boring aspects of green chemistry and ecosystems as the reason for his low

point. In the interview, talking about his lowest point in Year 11, Andrew says:

ltwastoonizOK O2dzNBS62N)] +FyR SElFYasz G§SFOKS
L RARY QU NBIFIffeé ftA1S aOASyOS GKIFG &SI |

grades in year 10. And all there was left to do was year 11 coursework and |

done my coursework well.
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emphasis on experimental work in schools. In the interview, he explains that there was

a lot of practical based work in Year 7 and that this is when he used Bunsen bairners

lot. He explains that practical work is the best way to learn and that the reason for his
regressive trajectory is that during the years after Year 7, there was a lot more theory

work and fewer practicals.

Success
Andrew mentions that he did well in scice in Year 10 and that he also did well in

science coursework (see comment above). A significant point emerging here is that
although Andrew is bored by certain topics in science and thinks that there is too much
coursework and examinations as well ag liking the teachers, he is still able to take

science because of his his achievement in science in which he did well. This is an
AftdzaldNI GA2Y 2F GKS ARSI 2F WNBaAftASyOSQ
Value

In the survey questionnaire, Arelv indicates that he made a firm decision to take

science in Year 9. He explains that he always wanted to be a doctor in the army; this
interest arose from watching films and seeing doctors saving lives. In the interview he
talks about wanting to become@aediatric neurologist and his comment below hints

at the influence that encouraged this career choice:

Since year 9 when | went to St Georigespital with my old school and | was
there for a week and it was quite interesting and Great Ormond Street hospital,

| love what they do.

Andrew indicates that he does not feel that school has had an influence on his choice

to take science. In the inteilew he explains that he had gone to a school that was

doing poorly in the league tables and that there was not much good teaching; he
fSINYyG Y2ald 2F (0KS &ddzo2S@éhishtaditodD/ [ § &2 &
present school, Andrew feels supped and challenged; he comments that the

teachers are good and that his Head of Sixth form has provided support for his interest

in becoming a doctor. Here the lack of interest in certain science topics and the poor

teaching Andrew experienced in a prewgoschool do not seem to have put him off
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and relative success in science may have a compensatory effect on his choice to take
science relating to the notion of resiliee.

Anil

Anil (G14) is an articulate young man who answered interview questions confidently

and in a lot of detail. Taking two sciencdefels and indicating that he is taking

science at university, places Anil as a future scientist. He seemed to bdesunfiith

his choice to take science and his future career goal. His storyline graph showed a

PUDB® trajectory indicating a variable experience of school science.

What was your opinion of science at school?

School Year

Figure 77 PUD storyline graph trajectory Anil

Anil is taking chemistry, physics, maths and further maths for tév@l subjects. In
the interview, he says that his decision to take physics was because he always wanted
G2 R2 SY3IAYSSNAY3 IyR YIUKad IS OKz2asS Tdz

was a good subject to take or not for university admissions.

Interest
In the survey questionnaire, Anil indicates that school science has influenced his

decision to take science and that the teacher has had the most influence on this

decision. Explainintpis in the interview, Anil says:

| feel that they both (chemistry and physics teachers) were really good teachers

and they were really enthusiastic and that opened me up to doing physics and

®® This is classed as a PUD trajectory as a default (one of five such trajectibies)s not fit the criteria
for P, R or S trajectories and has been placed as PUD by default.
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chemistry because | felt if they have a enthusiasm for it theretmust be
something to be enthusiastic about. The energy that was taught with by my
teachers has influenced me to do it (science) in the future and that is what | feel

makes me want to take it in the future.

As the reason for his low points in Yea@m@ 10 Anil writes that having to study cell
biology instead of human biology made him less interested in science and this was why
his graph dipped in those years. In the interview, Anil explained that he felt

enthusiastic teachers had an influence onihterest in science; talking about the low

points at Years 9 and 10 he says:

L F8St GKFiG GKS GSHOKAY3I Ay @SN o |yl

excitement as it was with the other years.

He also emphasised his dislike of biology topics wheaaiing that his choice not to
take biology at Aevel was due to the course content. Thus curriculum content and
teacher influence are the two main sources of his negative experience of school

science, in both cases through having an impact on hisaster

C2NJ KA&d KAIK LRAYyGA !'yAf gNAGSaA WLINF OGA O

explains:

Year 6 science was something | was looking forward to because | first found out
that we were going to do practicals and | was really excited that e \going

G2 R2 a2YSOGKAYy3AS 6KAOK glayQl 2dzad &aai
which were really boring. In year 7 and 8 | feel that when we did do the

practicals it went pretty well and it was enjoyable and we had plenty of time

with Bunsen burers and reactions; not that we knew much about the content

but it was fun and it was something that made me want to go to science

lessons.

His interest is positively impacted by school practical work; this reason for motivation
to do science is seen inade number of students in this sample. Anil talked about
Year 6 having few practicals of consequence and looking forward to joining secondary

school to do experiments in a school laboratory. Having experienced practical
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experiments, he recorded a high pbin that part of his storyline graph, indicating a
positive experience. It is a good illustration of the influence of science experiments

being mediated through interest.

Success & Value
Success and value are described here together since they acaildiféi unpick from

lyAfQa AYOGSNBASEg® LYy (GKS adzNBSe ljdzSadAazy:
decision to take science at the end of Year 11. When asked about this in the interview,

he said that he had no firm university or career goal in mind teefloen. In Year 10 he

thought that he would become a language student and take French and German. At

the end of Year 11 when he got his GCSE results, he decided to take physics and maths
at Alevel to take an engineering course at university. However,espranths into Year

12, he changed his career focus. When asked about the reason for changing, he

explains:

| thought that from the end of year 11, that was something | wanted to go into
but | feel that it was after a while of doing physics, | felt likeais something |
O2dzZ RYyQl R2 YR AG 6FayQid LINIYOGAOITf T @

Thus, being successful in GCSE science led Anil to decide to take physinsbtok

an engineering course at university. However, talking about #é&v@| choices, Anil
explains thatthemistry practicals are more interesting than physics practicals and that
this influenced his decision to switch from engineering to chemistry. Here success is
seen to have a relationship with interest; Anil feels less confident in his ability to do

physcs and also finds that he is not interested in it as a subject.

¢KdzAZ | f0K2dzZ3K GKSNB NS SftSYSyda 2F &adzO
interest in physics practicals as well as a lack of confidence in his physics ability has led
Anil to cloose a chemistry career over his earlier plan to take up engineering at

university. However, good examination grades and a value for science have ensured

that Anil remains on a science pathway.

Simon
Simon (G5) is taking only threelévels in Year 12 arttierefore has no choice to drop

any of the subjects upon transition to Year 13. He is taking physics as his science A
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f SPSt ft2y3a gAGK YIOGKA YR L¢d {AY2YyQa

show any highs or lows during his time at sedany school. This is noteworthy as it

Q¢

indicates that his experience of school science has been consistently similar over the

five years he spent at secondary school.

Figure 78: Stable storyline graph Simon

Interest
Contrary to the experiencdepicted by the trajectory, that there was no difference in

school science experience, Simon explains that his interest in science started later in
Year 10:

2SSttt AYy @SINITX y YR & L RARYQU NBI {1
whenyourealiséd K G €2dz K @S | FdzidzNB FyR &dz
do find physics more interesting, to know how stuff in the world works and stuff
GKIF0Qa ¢gKé L ftA1SR AlGo®

{AY2yQa O2YYSyda Foz2dzi NBIFIfA&AAY3d GKI G KS
showthat he came to a decision to start concentrating in his lessons. He found that he
enjoyed physics because it interested him to know about how things worked and was

relevant to his life. When asked about his other science subjects, Simon explains:

Well RARY Qi NBFffte tA1S OKSYA&alUNER (2 oS
G0KS OKSYA&alNR ad0GdzZFFX L RARYQ(HG NBIFffe |
interesting, biology because | took PE and biology linked to that which was

pretty good.


















































































































































































































