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Executive Summary
Relevant
sections
of report
1

Background and aims

1.1

The impetus for this study comes from national and international concern
about numbers of young people choosing to study chemistry and physics
beyond the compulsory period.

1
2

1.2

The study had three principal aims:
 to identify schools that are more successful in encouraging young
people to pursue their study of chemistry and physics beyond the
compulsory period;
 to identify educational features and practices within these schools that
contribute to these school being successful;
 to develop guidance for schools, and those formulating policy in school,
on actions that are most likely to yield benefits in terms of increasing
the numbers of young people choosing to study science subject beyond
the compulsory period.

3.2

2

Study methods

2.1

The study used a two-stage combined methods approach, utilising
secondary data analysis of large-scale national level data and in-depth
qualitative methods.

3.1
3.2

2.2

The large-scale national level data set used was the National Pupil
Database (NPD), which holds longitudinal data for all pupils, gathered
through the Pupil-Level Annual School Census (PLASC).

3.3

2.3

The National Pupil Database (NPD) was used in three ways:
 at the individual pupil level, to provide a national picture of the
chemistry and physics A-level pipeline in 2007, i.e. the process in which
pupils move through the school system towards a career in a STEMrelated subject;
 through aggregation of the data to school level to identify which school
level factors (e.g. science curriculum provision, school composition in
relation to gender, pupil age, type of school) were salient in the uptake
and completion of chemistry and physics at A2 level.
 To provide a sampling frame from which to select four matched pairs of
case study schools with a number of shared characteristics, but one
having high uptake of chemistry and physics post-16, and the other
having low uptake of chemistry and physics post-16.

3.3
3.4

2.4

The methods adopted in this study are an improvement on the research
designs adopted in earlier studies as they permit the systematic
identification of schools with similar characteristics but different levels of
post-compulsory uptake of physical science subjects. This directly
addresses the principal issue in earlier studies in which it was not possible

3.1

i

to say with confidence that features identified as possible influences in
schools with good uptake were actually operating, as no comparison was
made with schools with lower uptake.
2.5

Four sets of data were gathered from the case study schools:
 a survey of pupils’ attitudes towards science;
 interviews with key staff in the school to gather data on aspects such as
school and science department policies, teaching strategies,
enrichment activities;
 interviews/focus group with post-16 pupils studying science subjects to
explore key factors that influenced their choice;
 contextual data such as school examination results and subject
specialism of science teaching staff.

3

Key findings from the analysis of the National Pupil Database

3.1

Schools with higher GCSE grades A-C performance overall had a greater
percentage of pupils going on to study chemistry and physics post-16, as
did schools with higher A* and A grade performance.

4

3.2

Schools where sciences were taught separately at GCSE (triple science)
have higher levels of uptake than schools where triple science was not
offered.

4

3.3

Higher levels of post-compulsory uptake of chemistry and physics were
found in 11-18 schools than 11-16 schools.

4

3.4

Higher levels of post-compulsory uptake of chemistry were found in female
only schools when compared with male only or co-educational schools.

4

3.5

Higher levels of post-compulsory uptake of physics were found in male
only and co-educational schools when compared with female only schools.

4

3.6

Smaller schools (fewer than 200 pupils) had lower levels of postcompulsory uptake of chemistry and physics than larger schools, with the
effects being particularly pronounced for chemistry.

4

3.7

The use of the NPD to indentify contrasting pairs of schools provided a
rigorous methodological design for probing factors that may influence
post-compulsory uptake of chemistry and physics.

7.1

4

Key findings from the attitudes inventory

4.1

Pupils were more inclined to agree with statements about general benefits
of studying science than they were to agree with more personal
statements. This is in keeping with findings of other studies.
Key findings from the case studies

5
7.3

Nine strategies have been identified as being used by pupils when selecting
their A-level subjects. They include proactive aspirational strategies and
reactive strategies based on prior experience.

6.2
Table 6.2

5
5.1

ii

3.2

5.2

Pupils used several strategies for selecting their A-level subjects. Common
combinations were strategies based on pre-16 experience and aspirational
strategies centred on an intended career, or tactical strategies (keeping
options open) and experiential strategies.

6.3.5
7.4

5.3

Pupils in high-uptake schools more frequently used subject selection
strategies based on identity and future aspirations. Pupils in low uptake
schools more frequently used strategies based on past experience of
studying subjects.

6.3.5
7.4

5.4

Twelve aspects of school context have been identified as influencing choice
of subject. These include school ethos, curriculum diversity, work
experience, the nature of careers advice, and pupil empowerment.

5.5

The provision of alternative science curricula (double science, triple
science, applied science) at Key Stage 4 resulted in increased uptake of
chemistry and physics at the post-compulsory level.

6.3.5
Table
6.11
7.4
6.3.5
7.4

5.6

The provision of a triple science option did not, in itself, appear to have a
universally positive effect, suggesting that other factors also have an
impact.

6.3.5
7.4

5.7

Schools that had a higher post-compulsory uptake of chemistry and physics
had higher entry requirements with respect to GCSE science grades.

6.3.5
7.4

5.8

Teaching by subject specialists exerted an influence on post-compulsory
uptake of chemistry and physics where pupils were making decisions based
on past experience. Where pupils were making decision based on
intended careers, teaching by specialists did not appear to have any
appreciable effects on post-compulsory uptake.

6.3.5
7.4

5.9

Proactive recruitment strategies by science departments in schools
resulted in higher post-compulsory uptake of chemistry and physics.
Where the provision of advice was left to a school senior management
team staff or careers staff, uptake tended to be lower.

6.3.5
7.4

5.10

Schools that did not have teachers with a specific responsibility for careers
had higher levels of post-compulsory uptake of chemistry and physics than
schools that did have such teachers.

6.3.5
7.4

5.11

Careers advice that encouraged students to keep options open and go for
breadth of study at post-16 resulted in lower levels of post-compulsory
uptake of chemistry and physics. A similar effect was observed when
schools made use of advice from the external agency Connexions.

6.3.5
7.4

5.12

Careers staff also put to pupils an efficiency argument to suggest that
certain subject combinations were good because one needed to learn the
overlapping content or skills between supporting subjects only once, for
instance between biology/chemistry, chemistry/physics, psychology/
biology, history/English, etc.
However, ‘efficient’ double science
combinations appeared to be discouraged in favour of ‘breadth’.

6.3.5
7.4

iii

5.13

Well-organised and appropriately-timed work experience had a
considerable influence on career selection, and thus on subject uptake.
The active involvement of pupils in seeking placements, and matching
placements to pupils’ interests were crucial factors.

6.3.5
7.4

5.14

High-uptake of post-compulsory chemistry and physics schools had an
extensive school network with employers.

6.3.5
7.4

5.15

Schools with high levels of post-compulsory uptake of chemistry and
physics provided several opportunities for pupils to interact with the world
of work, such as visits to local industry and universities, participation in
science weeks, science-focused student-organised societies and careers
days with external speakers.

6.3.5
7.4

6

Impact of the work and suggestions for further work

6.1

The study has the potential to have an impact on post-compulsory uptake
of chemistry and physics in several ways, of which the most obvious relate
to the nature of careers provision, including work experience and other
activities that encourage pupils to interact with the world of work.

7.5

6.2

One suggested project would be a research and impact evaluation study in
which a team of researchers work with teachers in a number of interested
schools on strategies and supporting materials for careers input in science.
Such a project would also provide an opportunity for the development of
courses and resources to support the continuing professional development
(CPD) of science teachers and teachers with a responsibility for careers
advice.

7.5

6.3

Other areas that would benefit from further research to extend and
strengthen the emerging evidence base for decision-making include
augmenting the dataset with further case studies from the same clusters to
test the strength of the current conclusions, and gathering data from
schools not currently investigated, such as all boys schools and
independent schools.

6.4

Particular aspects of factors that contribute to high post-compulsory
uptake of chemistry and physics would also benefit from further
exploration. These include the nature of careers advice, the nature and
timing of work experience, the effects of activities that encourage pupils to
interact with the world of work, different curriculum structures at Key
Stage 4, and the effects of different entry requirements for postcompulsory study of chemistry and physics at advanced level.

7.5

6.5

The study suggests that there could be merit in undertaking a longitudinal
study of factors influencing subject choice. Such a study might take the
form a quantitative interrogation of the National Pupil Database, and of a
series of case studies of particular schools, gathering both qualitative and
quantitative data.

7.5

iv

7

Implications for policy and practice
A school strategy that aims to improve uptake of chemistry and physics
post-16 should consider incorporating the following features:
 There needs to be diversity in the pre-16 curriculum, such that it offers
a range of choices for pupils with differing aptitudes for a science,
including applied science and triple science.
 An admissions strategy for advanced-level study needs to match
appropriately pupil ambitions. A lower entry strategy (of Grade C at
GCSE) does not result in higher uptake of chemistry and physics, rather
it promotes the converse.
 The school needs to offer appropriate and targeted careers advice and
careers related activity as such activity is crucial to stimulating pupil
ambition and helping them learn about science-related careers. Such
advice needs to come from informed science subject specialist
teachers.
 The school needs to offers a range of opportunities for pupils to
interact with the world of work, such as, for example, visits to local
industry and universities, participation in science weeks, holding
careers days with external speakers, and science-focused societies with
a high level of pupil involvement.
 The school needs to be proactive in matching a pupil’s work placement
with an indicated career interest on the part of the pupil.

v

7.6

Section 1
1.1

Introduction and context

The background to the study

The UK is one of a number of industrialised countries where concern has been voiced about the
low numbers of young people opting for a career related to Science, Technology, Engineering
and Mathematics (STEM) (see, for example, The Royal Society 2008). These concerns may go
some way to explaining why policy makers in several countries have monitored, and continue to
observe closely, the uptake of STEM subjects during post-compulsory schooling (e.g. in
Australia: Ainley, Kos and Nicholas, 2008; in Canada: Industry Canada, 2007; in the USA: National
Science Foundation, 2010; in Europe: OECD, 2009; in the UK: Sainsbury, 2007). The widespread
concern is linked to shortages in (projected) workforce requirements (National Science
Foundation, 2010; Sainsbury, 2007), the strategic global positioning of a national economy
(Industry Canada, 2007; OECD, 2009) and concern over long-term decreasing trends in uptake
(The Royal Society, 2008).
The study reported here focuses on the post-compulsory uptake of physical sciences (chemistry
and physics) as a larger gap exists between perceived workforce needs and the number of
specialists trained, when compared to mathematics and biology (Roberts 2002).
For England specifically, one indicator of concern is the change in Advanced level (A-level)
examination entries in the science subjects over the last two decades.
Table 1.1: Percentage of A-level examination entries in biology, chemistry and physics, 19902010
Year

Biology

Chemistry

Physics

1990
1995
2000
2005
2010

6.8
7.2
7.1
6.9
6.8

6.8
5.8
5.2
5.0
5.2

6.2
4.8
4.1
3.6
3.6

Source: Department for Education, 2011
Table 1.1 demonstrates that the entries in chemistry and physics, expressed as a percentage of
all A-level entries, has fallen over the last twenty years. In terms of absolute numbers entering
for each subject, there has been a slight upturn over the last few years. For example, chemistry
entries reached a low of 31,065 in 2003 and have then risen steadily to 40,377 in 2010. Entries
for physics dipped down to a low of 23,657 in 2006 and have then risen to 27,790 in 2010.
Although these recent upturns can be seen as encouraging, the substantial overall increase in
numbers of pupils taking A-levels means that the percentage of pupils taking A-level chemistry
has decreased from 6.8% to 5.2% in the last twenty years, and the percentage of pupils taking Alevel physics has decreased from 6.2% to 3.6%. This situation is clearly worrying.

1

Section 2

Review of the literature

Three types of factors have been identified as influencing uptake of post-16 chemistry or
physics. These are systemic factors, school factors and individual factors.
Systemic factors
In a comparative study of tertiary uptake of STEM courses across several industrialised nations
(Netherlands, Sweden, United States, and United Kingdom), Van Langen and Dekker (2005)
suggest that three systemic factors influence uptake. First, they found that the percentage of
tertiary pupils taking STEM-based programmes is significantly higher in education systems that
provide for multiple entry points (e.g., through STEM foundation programmes or horizontal
transfer from humanity subjects). Second, they concluded that the association between the
cost of studying and the drop-out risk influences uptake, with the lowest uptake for courses with
a high cost combined with a high risk of drop-out. Lastly, they found that early specialisation in
STEM courses, as opposed to more broad-based programmes, has a negative impact on uptake.
In these terms, the authors note that the education system in the United Kingdom provides few
entry points into the STEM training pipeline1. In simple terms this route is the General
Certificate of Secondary Education (GCSE) to AS-level to A2-level to Bachelor of Science (BSc).
According to the authors, this path indicates medium, but increasing, study costs with a low risk
of drop out compared with the other countries in the study. In addition, the United Kingdom
was categorised as having an early and quite specific specialisation in some undergraduate
STEM programmes instead of a broad-based approach. Van Langen and Dekker (2005) claim
that these systemic influences on the choice of tertiary study, in turn, influence the uptake of
pre-university STEM school subjects, including chemistry and physics A-level.
School factors
School factors that may influence uptake include, for example, the ethos of the school, to
composition of the pupil intake, the school leadership, the science curriculum on offer, and
careers advice offered to pupils. Analyses of national data sets indicate that independent
schools and grammar schools have consistently demonstrated a larger uptake of post-16
chemistry and physics than comprehensive schools (e.g. Smithers and Robinson, 2007; Vidal
Rodeiro; 2007, Woolnough, 1991). Similarly, where a school offers separate sciences at GCSE
level, the uptake of post-16 chemistry and physics is more likely to be high, even when taking
account of GCSE attainment (Gill et al., 2009).
Smithers and Robinson (2007) and the Department for Children, Schools and Families (DCSF)
(2009) have explored the strategies of schools that were particularly successful at encouraging
1

The term ‘pipeline’, in an educational context, is used to refer to pupil’s progression. For the purposes
of this report, the term pipeline is used to illustrate the process in which pupils move through the school
system towards a career in a STEM-related subject. As pupils progress through their schooling they select
subjects (i.e., GCSE, A-level etc.) and sit examinations in these subjects. Their choice of subjects and their
performance in the examinations associated with these subjects will largely determine if they remain in
the science/STEM pipeline or if they are ‘lost’ from the pipeline. For example, a pupil who fails to select a
STEM subject at A-level is considered to be lost to the pipeline.
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pupils to take up physics and science, respectively. Both studies used a series of case study
schools, considering inspection reports and examination results for each, and interviewing
pupils and teachers about perceived factors contributing to the school’s success. Smithers and
Robinson (2007) identified strong leadership in physics together with a core of well-qualified
and enthusiastic physics teachers as a common feature of successful comprehensive physics
schools. The subject physics is taught as fun within a well-balanced curriculum, and as a distinct
physics area at GCSE level.
The DCSF report titled Progression to Post-16 Science (2009) draws attention to the strategies
for encouraging pupils with A* to B grades in GCSE science to continue studying science post 16.
It found that schools that had high levels of post-16 uptake of science had, among other
features, enthusiastic and specialist science teachers that engaged in professional development
and teamwork, high expectations for their pupils, and there was a sense of enjoyment in
learning science demonstrated by the pupils.
These case studies tended to focus on the strategies used in successful schools with high uptake,
but, critically, did not highlight how these strategies differed from schools in similar
circumstances but with considerably lower uptake. In this respect, Smithers and Robinson’s
(2007) report that their study sought to match successful schools with less successful
comparators within the same region, with similar GCSE performance and socio-economic
background. However, according to the authors, access to the less-successful schools provided
an insurmountable hurdle for the researchers. Not being able to compare schools with similar
contexts but differing levels of uptake was clearly a major limitation of their study.
Furthermore, their selection of high and low uptake schools lacked a systematic sampling
strategy.
Individual factors
A large number of studies have attempted to identify individual factors influencing uptake of
post-compulsory study in chemistry or physics. Analysis of national data sets has identified
factors, such as gender, socio-economic status, ethnicity, and prior achievement in GCSE
mathematics and science. As elsewhere (i.e., Stokking, 2000, for the Netherlands), in England
males are more likely to take physics than female pupils, but about equal numbers take
chemistry (Murphy and Whitelegg, 2006; The Royal Society, 2008; Vidal Rodeiro, 2007). Multilevel analysis indicates that the gender difference cannot be explained by gender patterns in
achievement, as marginally more girls than boys obtain A-C grades in the sciences and
mathematics at age 16. Males in mixed schools are more likely to take up physics than their
peers in single-sex schools, whereas a larger proportion of young women from all-girls schools
than mixed schools opt for A-level physics (Gill et al. 2009). Gorard and See (2009) established
that (a) participation and attainment in science are stratified by a pupil’s socio-economic status
(SES), and (b) ethnicity seems to be a direct influence on uptake: Pakistani and Indian pupils are
more likely to take up chemistry, and Caribbean and white pupils less likely to do so, and a larger
proportion of Chinese pupils take physics. Prior attainment also exerts an influence. Vidal
Rodeiro (2007) established that more able pupils are more likely to take physical science

3

subjects post-16. In the words of the Royal Society (2008, p18), prior attainment remains “the
single biggest predictor of progression to post-16 study in science and mathematics”.
Pupils cite a number of reasons for electing to study physical science subjects beyond the age of
16. These include perceived usefulness of the subject for career purposes (e.g. Munro and
Elsom, 2000; Vidal Rodeiro, 2007), enjoyment (Vidal Rodeiro, 2007), and perceptions of their
ability (Vidal Rodeiro, 2007), where pupils reported needing to feel they are good at a subject in
order to be confident about choosing it.
Pupils’ attitudes to their learning experiences in the science lessons have been linked to uptake
of post-16 chemistry and physics. In a multi-nation study, including England, of pupil narrative
about science learning, Lyons (2006) found that attitudes improve when (a) the curriculum deals
with contemporary issues, (b) when the teaching style is less didactic and allows for the pupil
voice, and (c) when conscious efforts are made to make science less difficult. However, as
Bennett and Hogarth (2009) suggest, positive attitudes to school science are not necessarily
associated with uptake. Even those who consider science important and interesting do not
extend these positive attitudes into a science-based career choice. Stokking (2000) and Lyons
(2006) found that, regardless of pupils’ views about their school science experiences, the main
reasons for uptake of post-compulsory chemistry and physics studies are instrumental, i.e. as a
strategic positioning for desirable tertiary courses or desirable careers.
In addition to individual studies, a systematic review of factors influencing choice of STEM
subjects has recently been undertaken (Tripney et al., 2010). The review included an in-depth
evaluation of the evidence from sixteen studies that had addressed the review question, what
factors influence the STEM subject choices of young people (aged 14-19) in education in the UK.
The review included a number of the more recent studies already discussed in this section.
The review concluded that one of its most significant findings was a lack of good quality
research in the area of factors influencing subject choice, noting that only twelve studies over a
20-year period (1988-2008) were deemed to provide high quality evidence, and many of these
were now rather dated, as the bulk of work appeared to have been done in the mid 1990s and
early 2000s. It was also interesting to note that the review suggested that the use of large-scale
data-bases, such as the National Pupil Database (NPD), provided a valuable source of data that
could be drawn on to undertake much-needed longitudinal studies of factors influencing subject
choice.

4

Section 3
3.1

Study Methods

Overview of the study design

The study reported here is a two-stage combined methods study that utilised secondary data
analysis of large-scale national level data and in-depth qualitative methods. In the context of
educational research, this approach has been termed the ‘new political arithmetic’ (Gorard and
Taylor 2004). In essence, the approach involves producing descriptive data from the secondary
data analysis stage of the study and then linking this to the data collected from the in-depth
case studies, with a view to informing policy decisions.
The large-scale national level data set used was the National Pupil Database (NPD), which holds
longitudinal data for all pupils, gathered through the Pupil Level Annual School Census (PLASC)2.
The NPD holds pupil and school characteristics (e.g. age, gender, ethnicity, attendance) matched
to pupil level attainment data. The data are largely compiled and used in order to inform
policymaking at the national level, to inform funding decisions, and to provide the data for
benchmarking purposes. However, the NPD also provides a rich data source for researchers.
They enable individual pupils to be tracked over time and across schools, and pupil-level data
can be aggregated to provide school-level data.
The approach adopted in the study has the benefit of improving on designs adopted in earlier
studies (DCSF, 2009; Smithers and Robinson, 2007) as it permits the systematic identification of
schools with similar characteristics, but very different levels of post-compulsory uptake of
physical science subjects. This addresses the principal issue in the earlier studies in which it was
not possible to say with confidence that features identified as possible influences in schools with
good uptake of physical science subjects were not present in schools with lower levels of
uptake.
3.2

Aims of the study

The study had three principal aims:
1.
2.
3.

To identify schools that are more successful in encouraging young people to pursue their
study of chemistry and physics beyond the compulsory period,
To identify educational features and practices within these schools that contribute to these
school being successful,
To develop guidance for schools, and those formulating policy in school, on actions that are
most likely to yield benefits in terms of increasing the numbers of young people choosing to
study science subject beyond the compulsory period.

2

For further information about using the PLASC/NPD please visit the PLASC/NPD Users’ Group (PLUG)
website (http://www.bris.ac.uk/cmpo/plug/), which is hosted by the Centre for Market and Public
Organisation at the University of Bristol.
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Study stages
In order to accomplish these aims the project was carried out in two main stages. Stage one
involved secondary data analysis of the National Pupil Database (NPD) to get reasonable counts
of the number of pupils who progressed on to take chemistry and physics at A-level in the
school year 2006-07, to identify school factors that were associated with A-level uptake and
completion, and to construct a sampling frame from which the schools in stage two of the
project could be drawn.
Stage two of the project involved undertaking a series of case studies of nine schools. Each case
study had four components:





a survey of pupils’ attitudes towards science;
interviews with key staff in the school to gather data on aspects such as school and science
department policies, teaching strategies, enrichment activities;
interviews/focus group with post-16 pupils studying science subjects to explore key factors
that influenced their choices;
gathering of contextual data such as school examination results and subject specialism of
science teaching staff.

The secondary data analysis of the NPD served three purposes. First, the analysis provided a
national picture of the chemistry and physics GCE A-level pipeline in 2007, enabling calculation
of the percentage of pupils who took General Certificate of Secondary Education qualifications
(GCSEs) who carried on to take physics and/or chemistry A-levels3. Second, by aggregating the
data to the school level, an exploratory analysis was conducted in order to identify which
school-level factors (i.e., double science/single science, single sex school, age range, school type
etc.) were salient in the uptake and completion of chemistry and physics at A2 level. Third, the
aggregation of pupil records to the school level provided a sampling frame from which to select
the schools for the case studies. From this analysis, it was possible to link the A2 uptake and
completion in chemistry and physics to the school pupils attended at Key Stage 4. The results of
this analysis enabled the selection of matched pairs of high and low uptake schools by salient
school factors, and these formed the basis of the case studies.
The data for the secondary data analyses were drawn from the 2007 Key Stage 5 extract from
the NPD in England. The extract contained pupil level data (e.g., history of schools attended,
ethnicity, special educational needs status) from the Pupil Level Annual School Census (PLASC)
combined with pupil level attainment data (e.g., individual pupil key stage attainment records).

3

For the purposes of this analysis, ‘A-level completion’ refers to pupils who received a grade at A2 in
2007. A small number of these pupils received a failing grade. While AS-level is a terminal qualification, it
is unlikely that a pupil who completed AS-level chemistry and physics to go on to study physics, chemistry
or a related degree subject at the higher education level. This study was particularly interested in pupils
who completed a full A-level and were not lost to the chemistry and physics ‘pipeline’.
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3.3

Using the National Pupil Database to provide the context for the study

Using the NPD 2007 data for Key Stage 5 (KS5), a national picture was generated of the number
and percentage of pupils who completed an A-level in either physics, chemistry or both in 2007.
Those included in the KS5 extract comprised all 16 to 18 year old pupils who were entered for
KS5 examinations in the academic year 2006-07 in maintained schools, and in non-maintained
and independent schools who partake in examinations in England. The majority of the pupils
(89%) who were included in the KS5 data took their GCSE in 2005 or 2006 and were mostly born
between 1988 and 19904.
According to the 2007 data, some 340,000 pupils were entered for at least one A-level or
equivalent qualification. This represents 59.7% of the total number of pupils on the KS5 data
file. Of these pupils, 4.3% were entered in to A2 physics and 6.3% were entered in to A2
chemistry. When compared to the percentages of pupils who were entered for AS-level physics
(5.5%) and chemistry (7.6%), this represents a drop off of over 1 percentage point for both
subjects (see Table 3.2).
By looking at the number of pupils who took double science, chemistry and physics GCSEs, it is
possible to get a reasonable indication of how many pupils had the potential to progress from
GCSE on to GCE A-level qualifications. For the purposes of this study, pupils who took double
science, or physics or chemistry at GCSE were considered to be in the chemistry and physics
pipeline. (It is recognised that some pupils may not get the necessary grades to continue with
their study beyond GCSE. However, as it is not possible to access individual school or college
data on criteria that might be applied for further study, and these criteria may well differ from
institution to institution, it was decided to leave all GCSE pupils studying double science, or
physics or chemistry, in the pipeline.)
Table 3.2 shows nearly all pupils who appear on the KS5 data file had been entered in to full
GCSEs (99.5%). Of these 567,000 pupils, 439,000 took double science (77.1%), 75,000 (13.1%)
took physics, and 75,000 (13.2%) took chemistry GCSE.
The results indicate that pupils are ‘lost’ from this pipeline at various points. The drop in
numbers of pupils from GCSE to AS-level, and from AS to A2 level, represents a clear loss to the
chemistry and physics pipeline. Without an A2 qualification, these pupils are very unlikely to
move in to chemistry and physics-related degree programmes, and ultimately represent a loss to
the related industries. Thus, the first stage of the secondary data analysis indicated that, despite
the large number of pupils studying GCSE science, only small percentages go on to study and
complete A-level physics and/or chemistry. Furthermore, this analysis indicated that there is
attrition from A-level chemistry and physics, with some pupils not continuing on to A2.
The data in Table 3.2 provide a macro-level picture of the context of chemistry and physics A2
uptake in England. This analysis highlights where pupils are lost from the pipeline and helped
guide the subsequent stages of the research project. Of course, it may be possible to extract
4

Of the 588,000 pupils who appear on the 2007 KS5 data extract file used for this analysis, approximately
4 percent were born in 1987, 25 percent in 1988, 46 percent in 1989, and 25 percent in 1990.

7

this type of information from other sources such as government reports (for a recent example
see DFE 2011). For the next stage of the analysis, however, this is not the case.
Table 3.2: The number and percentage of pupils who completed A-level by science subject in
2007 and their AS-level and GCSE completion information by science subject
Level and subject

Number1

Percentage

Total2

569,000

100.0

GCE A-level and equivalent entries
AS-level Physics
AS-level Chemistry
A2 level Physics
A2 level Chemistry
GCSE3

340,000
31,000
44,000
24,000
36,000
567,000

59.7
5.5
7.6
4.3
6.3
99.5

Double Science
Physics
Chemistry

439,000
75,000
75,000

77.1
13.1
13.2

1

All figures numbers rounded to the nearest 1000.
These are pupils who have records in the 2007 KS5 NPD data file. In total there are 588,000 pupil
records on the 2007 KS5 data file. Of these 588,000 records, 19,000 have missing KS5 data. The
total number of pupils with KS5 data in 2007 data file is 569,000.
3
Full GCSE entries only.
2

Source: National Pupil Database. Key Stage 5 Extract (2007), Department for Education.
It is beyond the scope of the NPD to examine the reasons why pupils decide not to pursue
chemistry and physics A-levels as researched in the studies cited above. Other data and
methods need to be utilized in order to explore such factors. However, the data can be used to
examine which school level factors at KS4 may be associated with high and low levels of
chemistry and physics uptake at A-level. This was the purpose of the second stage of the
secondary data analysis.
3.4

Using secondary analysis to select the case study schools

For this part of the analysis, the individual pupils in the KS5 data file were linked with their KS4
schools in order to calculate the school uptake average for A2 chemistry and physics, based on
the school that the pupil attended in KS4. There are a number of permutations as to what pupils
do in terms of transition from KS4 to KS5. The two most common are that the pupil stays at the
same school for both their GCSEs and A-levels or the pupil takes GCSEs at one school and then
take A-levels at another institution (i.e., sixth form college, further education college etc.). The
hypothesis to be tested was that pupils’ school experience at KS4 has a salient impact on their
decision to take chemistry and physics AS and A2 in KS5. Therefore, for the purposes of this
analysis, it was important to link the pupils that took AS and A2 chemistry and physics to their
KS4 school.
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The NPD permits the linking of each pupil to their KS4 school. The information was linked using
the Key Stage 4 unique establishment number (URN). The pupil-level data were then
aggregated to the school level in order to create a picture of each of the schools.
Six school-level indicators were constructed from the pupil-level data. These indicators included
the Physics uptake and Chemistry uptake measures, which were the dependent variables for
secondary data analysis stage of the research project. The indicators for both chemistry and
physics were constructed in the same way. For example, the number of pupils who went on to
be entered for A2 physics was summed for each KS4 school. This number was then divided by
the total number at the same KS4 school who took at least one full GCSE. Thus, if 10 pupils from
School A went on to be entered for A2 physics, and School A had 200 pupils in total entered for
at least one full GCSE, then the percentage uptake for School A was 5 percent. These two
indicators, therefore, represent the level of chemistry and physics uptake for each individual
school and are an indication of how successful a school is in moving their pupils through the
chemistry and physics pipelines.
The next four indicators were constructed to capture the school context in terms of the
academic environment of the school in terms of GCSE success and success in moving pupils
through to studying at the A2 level. The A2 any subject uptake indicator was created by
summing the number of pupils at KS4 who were entered in to any A2 subject as a percentage of
those who took at least one full GCSE. This indicator represents the average level of A2 uptake
for each individual school and is an indication of how successful a school is at moving their
pupils through to A2 studies.
The GCSE science performance indicator was derived from a variable available on the NPD data
file. The NPD variable is calculated by taking the highest grade that a pupil receives at GCSE
level and then a point score is assigned based on the grade achieved. The scores range from a
high of 8 points for an A* through to 1 point for a G grade. To construct the indicator at the
school level we calculated an average score for each school. This indicator provided an
indication of the overall science achievement for each KS4 school.
The last two indicators were constructed in the same way. The GCSE A-C performance indicator
captured the school’s overall performance in GCSE examinations. The indicator is expressed as
the number of pupils who achieved five GCSEs A-C grade at KS4 as a percentage of those who
took at least one full GCSE. The GCSE A* and A indicator is created the same way as the GCSE AC performance indicator but is based on the number of pupils achieving five A* and A GCSE
grades as a percentage of those who took at least one full GCSE. This indicator captures the
number of pupils per school that achieved a high level of performance at GCSE.
In addition to the indicator variables described above, KS4 school-level variables were extracted
from the NPD data. This included variables such as school size, school type (i.e., community,
voluntary aided, academy etc.), whether the school offered separate sciences in KS4, and the
Key Stages taught at the school (i.e., KS3 and KS4; KS3, KS4, and KS5 etc.).
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In order to examine the ‘yield’ of A2 chemistry and physics pupils that each KS4 school
produced, the Physics uptake and Chemistry uptake indicators were taken as the dependent
variables for this stage of the analysis. The aim was to identify which school-level factors, which
could be captured in NPD, were salient in the uptake of chemistry and physics at A2. Identifying
these factors would not only provide an indication of possible associations between school-level
factors and A2 uptake but would provide the variables by which we could stratify and select the
case study sample of schools.
Filters were applied to the data at this point to exclude various categories of school in order to
focus on mainstream state schools with KS4 pupils, as this is the normal experience for the
majority of pupils. All post 16 schools, special, and independent schools were excluded. Other
categories of school excluded were: those were the school was proposed for closure, and
schools that had fewer than 40 pupils at Key Stage 4. This was to ensure that schools identified
as potential case study schools were likely to be open, and had sufficient numbers of pupils to
make a case study viable. Application of the filters resulted in 2,790 schools being analysed.
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Section 4

Quantitative data: school characteristics influencing uptake

Table 4.1 contains the school uptake average for A2 chemistry and physics by selected school
characteristics. The school characteristics are taken from the pupils’ KS4 schools at the time
they took their GCSE qualifications. Across the 2,790 schools in the analytical data file, the
school uptake average for A2 physics was 3.70% in 2007. In comparison, the school uptake
average for A2 chemistry was 5.17% in the same year.
As Figure 4.1 indicates, schools with higher GCSE A-C performance have a greater percentage of
pupils going on to take A2 chemistry and physics. For example, the school uptake average for
A2 chemistry in schools in the upper quartile for GCSE performance was 7.27% in 2007
compared with schools in the upper middle (4.66%), lower middle (4.43%), and lower quartiles
(4.22%). A similar pattern was found for A2 physics uptake (see figure A).
Higher levels of chemistry and physics uptake can also be observed in schools that had higher
levels of A* and A GCSE performance. For both chemistry and physics, schools that performed
in the highest quartile of A* and A GCSE performance had above average physics (5.41 versus
3.70%) and chemistry (7.63 versus 5.17%) A2 uptake. Schools in which pupils had, on average,
higher GCSE grades in science also had higher percentages of pupils going on to take A2
chemistry and physics. In the case of chemistry, schools in the upper quartile of science (8.02%)
had approximately twice as much A2 uptake as those in the upper middle (4.73%), lower middle
(4.12%), and lower (3.55%) quartiles (see Figure 4.2).
The results for the percentage of pupils who went on to take any A2 subject are less linear. In
schools that had an overall higher percentage of pupils going on to take any A2 subject (upper
quartile), the school uptake average for A2 chemistry and physics was also high (4.98 and 6.73%,
respectively). However, the results in terms of the school uptake average A2 for chemistry and
physics for the middle and lower quartiles were similar. There were consistent patterns
between the two subjects in terms of whether the school taught separate sciences. For both
chemistry and physics, there were higher percentages of pupils going on to take A2 physics
and/or A2 chemistry in schools where the pupils at KS4 were taught sciences separately (4.33
versus 3.28% and 5.85 versus 4.73%, respectively).
Marginal differences were found by school type. Community schools had the lowest A2 school
uptake average in both physics (3.27%) and chemistry (4.71%) when compared with the other
three types of schools. School5 size refers to the number of pupils who took at least one full
GCSE at the schools that the pupils with KS5 data attended in KS4. For both chemistry and
physics, in the school uptake averages in large schools were highest, although the differences by
school size (100 or less, 101 to 200, and 201 or more) for physics were small (3.35, 3.71, and
3.87%, respectively). The differences by school size were more pronounced for chemistry when
compared with physics but still marginal (4.51, 5.07, and 5.70%, respectively).
5

It should be noted that there are considerably more community schools than foundation, voluntary aid
or controlled, and academies or city technology colleges. In the analytic data file of the 2,790 schools,
approximately 50% were community schools, 20% were foundation schools, 20% were voluntary aided or
voluntary controlled schools, 1% were academies or city technology colleges, and the remainder were
community special or foundation special.
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Table 4.1: School uptake average for pupils who were entered into A2 chemistry and physics
by selected key stage 4 school characteristics: NPD 2007
School characteristics

Percentage Physics
uptake1
3.7

Percentage Chemistry uptake2

Total
5.17
GCSE A-C performance
Lower quartile
2.7
4.22
Lower middle quartile
3.06
4.43
Upper middle quartile
3.53
4.66
Upper quartile
5.31
7.27
A* and A GCSE performance
Lower quartile
2.51
3.55
Lower middle quartile
2.96
4.37
Upper middle quartile
3.56
4.89
Upper quartile
5.41
7.63
GCSE science performance
Lower quartile
2.31
3.55
Lower middle quartile
2.84
4.12
Upper middle quartile
3.57
4.73
Upper quartile
5.65
8.02
A2 any subject uptake
Lower quartile
3.27
4.59
Lower middle quartile
3.48
4.99
Upper middle quartile
3.07
4.42
Upper quartile
4.98
6.73
Separate sciences taught
Yes
4.33
5.85
No
3.28
4.73
School type
Community
3.27
4.71
Voluntary aided or
4.21
5.89
controlled
Foundation
4.3
5.68
Academy or City
4.24
5.33
Technology College
School size3
100 or less
3.35
4.51
101-200
3.71
5.07
201 or more
3.87
5.7
Female only school
Yes
2.73
7.65
No
3.78
4.97
Key Stages taught
KS3 and KS4 only
2.8
4.23
KS3, KS4, and KS5
4.23
5.76
4
Other
2.77
3.89
1
The number of pupils per school who went on to take physics A2 as a percentage of those who took at
least one full GCSE.
2

The number of pupils per school who went on to take chemistry A2 as a percentage of those who took
at least one full GCSE.
3

School size is measured as the number of pupils entered for at less one full GCSE.

4

‘Other’ includes schools that had KS4 and KS5 only and schools that had KS1 or KS2 and KS3, KS4
and/or KS5.
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Figure 4.1: School uptake average for pupils who were entered into A2 chemistry and physics
by school GCSE A-C performance: NPD 2007
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Figure 4.2: School uptake average for pupils who were entered into A2 chemistry and physics
by school GCSE A-C performance in science: NPD 2007
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Higher levels of chemistry A2 uptake were found in all female schools in KS4 when compared to
the uptake in male only or co-educational schools in KS4 (7.65% versus 4.97%, respectively).
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This, however, was not the case for A2 physics where the school uptake average was 2.73% in all
female. This percentage is below the overall school average of 3.70% and less than the
combined percentage for male only and co-educational schools (3.78%) (see figure 4.3).
Lastly, the school uptake averages in A2 chemistry and physics were higher in schools that had
KS3, KS4, and KS5 (4.23 and 5.76%, respectively) compared to schools that had KS3 and KS4 only
(2.80 and 4.23%, respectively).
Figure 4.3: Levels of Chemistry and Physics Uptake at A2
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In brief, these results indicate that:
 schools with high levels of GCSE performance (A-C and A*-A) have greater percentages
of pupils going on to take A2 physics and A2 chemistry;
 schools that have a high overall mean science performance have higher levels of A2
physics and A2 chemistry uptake;
 other salient indicators included whether sciences were taught separately, school type
(including female only schools), and which key stages were taught.
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Section 5: The attitude inventory
Pupils in each of the case study schools completed a ten-item attitude inventory previously
developed for an annual survey of attitudes (Bennett and Hogarth, 2007). A total of 416 pupils
aged 13-14 (Year 9) completed the inventory, 61% of whom were female, and 39% of whom
were male.
In the inventory, pupils were asked to indicate their level of agreement with the ten statements
(see Table 5.1) about their attitude towards science. The first set of three questions were
concerned with science in school, with the second set were concerned with the pupils interest in
science outside of school, and the third set of four questions were concerned with science and
society. It should be noted that tests have not been conducted to determine statistical
significance of differences between percentages.
Just over a quarter of pupils (27.5 percent) reported that science lessons were among their
favourite lessons (see Table 5.1). In terms of post-16 uptake, nearly two-thirds of the pupils
(62.3 percent) agreed with the statement that they would choose at least one science subject
after their GCSEs. Over half of the pupils (56.6 percent) agreed that what they did in science
lessons would be useful after leaving school. Less than 5 percent of pupils disagreed with this
statement.
In terms of pupil’s interest in science outside of school, 32.4 percent reported that they liked
watching science programmes on TV and 40.4 percent reported that they would trust something
a scientist said. Over a third of the pupils (34.3 percent) reported that it would be good to have
a job as a scientist.
Table 5.1: The percentage distribution of pupils who agreed, neither agreed or disagreed, or
disagreed with selected statements about science: 2009-10
Statement

Science lessons are among my favourite lessons
When I have a choice after GCSE, I will choose at least one science
subject
What we do in science lessons is useful whatever you do after you
leave school
I like watching science programmes on the TV
I would trust something a scientist said
It would be good to have a job as a scientist
Science has a positive influence on society
Science makes an important contribution to the wealth of the
nation
It is important for this country to have well-qualified scientists
People who do not know much science are at a disadvantage in
today’s society
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Agree

Neither
Agree or
Disagree

Disagree

27.5
62.3

61.1
29.2

11.4
8.6

56.6

38.5

4.9

32.4
40.4
34.3
64.5
51.4

34.6
48.8
44.7
27.1
40.2

32.9
10.8
21.0
8.4
8.5

84.4
47.8

12.9
39.1

2.7
13.1

Questions seven to ten were concerned with pupil’s attitudes towards science and society. Of
the pupils participating in this part of the study, nearly two-thirds (64.5 percent) reported that
they agreed with the statement that science has a positive influence on society. In terms of
whether science makes an important contribution to the wealth of the nation, approximately
half of the pupils (51.4 percent) agreed with the statement, 40.2 percent neither agreed nor
disagreed, and 8.5 percent indicated that they disagreed with the statement.
When asked if it is important for the country to have well qualified scientists, 84.4 percent of the
pupils agreed with this statement. Just under half of the pupils (47.8 percent) agreed with the
statement that people who do not know much science are at a disadvantage in today’s society.
Some 39.1 percent neither agreed nor disagreed with this statement while 13.1 percent
disagreed.
The following set of three tables contain pupil’s attitudes towards science in school (Table 5.2),
interest in science outside of school (Table 5.3), and science and society (Table 5.4) by gender
(individual characteristic) and by level of school science uptake (school characteristic). The
tables also provide the cross tabulations for pupil’s attitudes towards school for uptake by
gender.
In terms of gender, a greater percentage of females than males agreed with the three
statements concerning science in school (see Table 5.2). Interestingly, a greater percentage of
pupils in schools with low levels of post-16 uptake (71.4 percent) than pupils in schools with high
levels of post-16 uptake (28.6 percent) agreed that science lessons were among their favourite
lessons.
Females in low uptake schools were more likely to agree with the three statements concerning
school science than their male counterparts. This pattern was similar for high uptake schools
with the exception of the first statement concerning pupil’s reports of science lessons being
their favourite lessons.
Table 5.3 contains the findings for the second set of statements concerning pupil’s interest in
science outside school. There were few notable differences across the pupil’s responses to the
three statements. In terms of trusting something a scientist said, a greater percentage of
females (56.2 percent) agreed with the statement compared to males (43.8 percent). The
results for these three measures by level of school uptake in post-16 science indicated that
pupils in low uptake schools were more likely to agree with the three statements. For example,
57.6 percent of pupils in low uptake schools reported agreeing with the statement that it would
be good to have a job as a scientist. In high uptake schools, 42.4 percent of pupils agreed with
this statement.
The last four measures, as previously indicated, are concerned with pupils’ attitudes towards
science and society. Across all four measures, a greater percentage of females than males
agreed with the statements. For example, 61.9 percent of females agreed with the statement
that it is important for this country to have well-qualified scientists. In comparison, 38.1 percent
of males agreed with this statement.
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Table 5.2. The percentage distribution of pupils who agreed with selected statements about
science in school by gender and level of school science uptake: 2009-10
Characteristic

Total
Gender
Male
Female
Level of school science uptake
Low uptake
High uptake
Low uptake
Gender
Male
Female
High uptake
Gender
Male
Female

Total

Science lessons
are among my
favourite
lessons

What we do in science
lessons is useful
whatever you do after
you leave school

100

When I have a
choice after
GCSE, I will
choose at least
one science
subject
100

100
38.6
61.4

45.9
54.1

40.5
59.5

41.4
58.7

52.9
47.1

71.4
28.6

40.5
59.5

51.0
49.0

38.6
61.4

44.3
55.7

39.5
60.5

40.6
59.4

38.5
61.5

50.0
50.0

41.6
58.4

42.2
57.8

100

Table 5.3: The percentage distribution of pupils who agreed with selected statements
concerning their interest in science outside of school by gender and level of
school science uptake: 2009-10
Characteristic

Total
Gender
Male
Female
Level of school science uptake
Low uptake
High uptake
Low uptake
Gender
Male
Female
High uptake
Gender
Male
Female

Total

I like watching
science
programmes on TV

I would trust
something a
scientist said

It would be good to
have a job as a
scientist

100

100

100

100

38.6
61.4

49.6
50.4

43.8
56.2

48.0
52.0

52.9
47.1

55.5
44.5

54.8
45.2

57.6
42.4

38.6
61.4

48.5
51.5

43.8
56.3

48.6
51.4

38.5
61.5

50.9
49.1

43.9
56.1

47.2
52.8
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Table 5.4: The percentage distribution of pupils who agreed with selected statements about
science and society by gender and level of school science uptake: 2009-10
Characteristic

Total
Gender
Male
Female
Level of school science uptake
Low uptake
High uptake
Low uptake
Gender
Male
Female
High uptake
Gender
Male
Female

Total

Science has
a positive
influence on
society

It is
important
for this
country to
have wellqualified
scientists
100

People who do
not know much
science are at a
disadvantage in
today’s society

100

Science
makes an
important
contribution
to the
wealth of
the nation
100

100
38.6
61.4

41.2
58.8

42.3
57.7

38.1
61.9

44.3
55.8

52.9
47.1

51.9
48.1

51.1
48.9

50.7
49.4

56.3
43.7

38.6
61.4

39.7
60.3

39.8
60.2

36.3
63.7

44.9
55.1

38.5
61.5

42.9
57.1

44.9
55.1

39.9
60.1

43.4
56.6

100

Differences were also found by level of school science uptake. Pupils that attended low-uptake
schools were more likely to agree with the four statements. For example, a greater percentage
of pupils in low-uptake schools (56.3 percent) than pupils in high-uptake schools (43.7 percent)
agreed with the statement that people who do not know much science are at a disadvantage in
today’s society. It should be noted, however, that the differences for the remaining three
statements are small.
Findings from the attitudes inventory indicate that females tend to have a more positive
attitude towards science. This contrasts with the more usual finding that males are more
positive than females. In addition, pupils who attend schools that have low post-16 uptake
compared to those who attend high uptake schools reported more positive attitudes towards
science.
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Section 6
6.1

The case studies: educational features influencing uptake

Selection of case study schools

A number of school-level indicators were constructed from the pupil-level data.
indicators included:
1.
2.
3.
4.
5.
6.
7.

These

The number of pupils who went on to take physics A2 as a percentage of those who took at
least one full GCSE;
The number of pupils who took chemistry A2 as a percentage of those who took at least
one full GCSE;
The number of pupils entered in to any A2 subject as a percentage of those who took at
least one full GCSE;
The average highest GCSE science point score6;
The number of pupils who achieved five GCSEs as a percentage of those who took at least
one full GCSE;
The number of pupils achieving five A* and A GCSE grades as a percentage of those who
took at least one full GCSE;
The number of females as a percentage of all pupils in KS4.

In addition, KS4 school-level variables were extracted from the pupil-level data. This included
variables such as school size, school type (i.e., community, voluntary aided, academy etc.),
whether the school offered separate sciences in KS4, and the Key Stages taught at the school
(i.e., KS3 and KS4; KS3, KS4, and KS5 etc.).
In order to stratify and select the case study sample of schools, filters were applied to the data
at this time with the intention of identifying schools that were representative of the more usual
experience of the majority of pupils up to the age of 16. All post-16 only schools, special, and
independent schools were excluded. Schools that had less than the equivalent of two science
classes (i.e., less than 40 pupils at Key Stage 4) were excluded. After these filters were applied,
the analytical data file contained information on 2,790 schools.
First, schools were categorized by their level of their uptake. Schools that fell in to the top 5% of
uptake nationally were categorized as having ‘high’ uptake. Since there are lower levels of A2
physics uptake overall, we decided to base the uptake categorization on the physics data. This
subset of the data included 144 schools with a percentage A2 physics uptake that ranged
between 8% and 25%. It is important to note that the average percent uptake across all the
schools in the dataset is 4%. More than two-thirds of the schools with high A2 physics uptake
are also amongst the top 5% uptake for A2 chemistry.
The next stage was to group the high uptake schools by factors that the quantitative analysis
stage of this study had highlighted as being associated to uptake. In order to ensure that the
schools identified had similar backgrounds but differing levels of uptake, it was necessary to
6

This variable was created by taking each pupils highest point score in any science subject at GCSE and
creating an average for the school.
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restrict the context variables by which the schools were stratified. High uptake schools were
stratified by (i) overall A2 uptake, (ii) whether the school taught the sciences separately, (iii)
school size and (iv) Key Stages taught. From this process, four distinct and sizeable clusters of
high uptake schools were identified. The defining characteristics of each of the four clusters are
shown in Table 6.1.
Table 6.1: The defining characteristics of the case study clusters
Cluster

Defining characteristics

A

Medium size school (101 to 200 GCSE candidates)
Some science taught separately
Key stages 3 and 4 only
Medium percentage of A2 any subject uptake (60.1% to 75%)

B

Medium size school (101 to 200 GCSE candidates)
Sciences not taught separately
Key stages 4 and 5 only
High percentage of A2 any subject uptake (75.1% or more)

C

Large size school (more than 200 GCSE candidates)
Some science taught separately
Key stages 3, 4, and 5
Low percentage of A2 any subject uptake (60% or less)

D

Large size school (more than 200 GCSE candidates)
Sciences not taught separately
Key stages 3, 4, and 5
Low percentage of A2 any subject uptake (60% or less)

The last stage of sampling was to match low uptake A2 schools with the high uptake schools
based on the four clusters. Low uptake schools were defined as schools that had some A2
physics uptake but less than the national average of 3.70%. It should be noted that a large
number of schools had no physics uptake at all. Once the low uptake schools where selected
and clustered, further stratification was possible to indentify the type of school (community,
foundation etc.) and whether it was single sex or co-educational.
A further point of note is that one outcome of the sampling is that no all-boys’ schools emerged,
though it did yield one pair of all-girls’ schools (Schools C1 and C2). Thus the sample as a whole
contained more female pupils (61%) than male pupils (39%).
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6.2

A typology: selection strategies across case study schools

Across the case studies, it was possible to identify nine school-related strategies operated by
pupils for their choices of AS subjects. These are summarised in Table 6.2 and described in more
detail in the following section. The nine strategies have been sequenced according to pupils’
decreasing locus of control7. These strategies are those that will subsequently be used to
analyse the data for each pair of schools in terms of the relative strength of pupils’ use of each
of these strategies.
The first two selection strategies in Table 6.2 may be considered aspirational. The first strategy
is based on the intended career (strategy 1A) or the intended university course (strategy 1B).
Conversational English often does not allow for a differentiation between the course (e.g.
medicine) and the career (e.g. medical practitioner) as a rationale for a subject choice, so these
selection strategies have been taken together.
Table 6.2: Pupils’ strategies for selecting their AS subjects
Type
1A
1B

2
3
4A
4B
4C
5
6
7
8
9

Description of selection strategy
I know the career I want to take and selected my AS subjects
accordingly
I know the university course I want so my AS subjects are
prerequisites
I know the GCSE subjects I enjoy and selected a university course
accordingly. This guided me in the selection of my AS subjects
I know what type of person I am and thus the area of knowledge I
will enjoy. This guided me in the selection of my AS subjects
I have selected my AS subjects such that I reduce risk
I have selected my AS subjects in order to keep my options open
I have selected AS subjects that go well together
I have selected my AS subjects on the basis of the GCSE subjects I
have enjoyed
I have selected my AS subjects on the basis of the teacher of the
GCSE subject
I have selected my AS subjects on the basis of the GCSE subjects I am
good at
I have selected my AS subjects on the opportunities within the time
table
I was told to take these subjects by my teachers or my parents

Grouping
Aspiration

Identity
Tactical

Experience

Entirely
outside

The codes for the pupil quotations indicate the strategy (1-9), whether they are a science
chooser (S) or non-science chooser (NS), and the school (A1, A2, B1, B2. C1, C2. D1, D2).

7

Locus of control is a term used in psychology to indicate the extent to which individuals believe that they
can control events that affect them. People with a high internal locus of control believe that events result
primarily from their own behaviour, whereas those with a high external locus of control believe events are
largely determined by circumstances beyond their control, such as by chance or actions by other people.
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I choose Biology, Chemistry, Maths and Art because I thought I want to do something
with medicine so I thought having the Maths, Biology and Chemistry would lead me
into that, I wasn’t definite though. (Strategy 1A, S, D2)
I decided to go down the psychology route. I am just very interested in how we work
and why we do things, and how things that happened way back in the past can affect
how you are in the future, that is very interesting to me. For me chemistry and
physics didn’t really fit in with that idea, so I just choose not to do them. I now do
Psychology, Sociology, Medieval History and Food Technology. (Strategy 1A, NS, B2)
I took Design, Art, Physics and Maths. Although I had quite a few career ideas I
haven’t really decided but I have found a university course in Design and Innovation
that I really wanted to do so I basically have took the subjects needed. (Strategy 1B,
S, B1)
Some pupils use a more complex aspirational strategy (strategy 2) based on their choice of a
career or tertiary course but acknowledging that these choices, in turn, are based on their
enjoyment of the relevant courses at GCSE, as illustrated below:
I enjoyed science in lower school and wanted to do medicine but that comes from my
enjoyment of it [learning sciences]. I took biology, chemistry and I had to take
physics or maths and I took both – I didn’t know which one to drop!! (Strategy 2, S,
B2)
Several pupils use criteria for selection related to their self-image, i.e. the type of person they
think they are, and use this identity strategy (strategy 3) for the selection of AS subjects. Often
this is phrased as being attracted to the nature of the area of knowledge (rather than the
content), as illustrated below:
I think a lot of people know whether they have to take a more Sciencey approach or
towards English and the other way. I don’t think . . . you haven’t even considered
what you are going to take at University or a career really, you sort of know the
general area you are going into. (Strategy 3, S, D1)
For me it was about the skills you were going to use whilst you were doing the
courses, so in History I knew I was going to be debating and discussing matters that I
found interesting and that there is not necessarily one right answer, whereas with
Science it was of an analytical, kind of empirical, nature and both appealed to me so I
took both. (Strategy 3, S, D1)
Several tactical considerations may determine the selection of AS subjects.
These
considerations are all looking at the future, similar to the aspirational and identity strategies
mentioned above. The tactical strategies are often hard to differentiate, thus expressions such
as ‘keeping options open’, ‘reducing risk of failure’ and ‘subjects supporting one another’
(strategies 4A, 4B and 4C respectively) are grouped together.
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Unless you are really passionate about something and you always have been I don’t
think it’s really a good idea to decide your subjects on a career. I think it’s best to
keep your options as open as you can in case you go for something and then you
don’t get it and then you have got something to fall back on. (Strategy 4A, NS, B2)
I still think that they [the careers office] put too much pressure on you to decide your
career when you are so young because there are so many statistics saying that there
are 3 or 4 career changes throughout your life. Why would you want to decide
something you want to do for the rest of your life, because you should experience
new things and go into different areas so you get a wider range of ideas to help you
with different jobs. (Strategy 4B, S, B2)
I did Biology, Chemistry, Psychology and Art. I wanted to do medicine so that’s why I
took Biology and Chemistry. I don’t know why I took Psychology, there wasn’t a
particular reason but they did say it went well with Biology - well there is a Biological
aspect to Psychology I can’t remember what it is now though! (Strategy 4C, S, D2)
Strategies 5-7 are highlighted frequently in the literature. These strategies for the selection of
AS subjects are based on past experience – the enjoyment of related GCSE subjects (strategy 5),
the influence of the GCSE subject teacher (strategy 6), and the achievement in the relevant GCSE
subject (strategy 7). A few typical quotes are included below:
I did not like my lessons, like I had really good teachers for chemistry and physics. It’s
just that it did not interest me. It took me a while to get there and I thought A-level
[physics or chemistry] would just be too much and I would not get it. I got a good
mark in science, but I just did not enjoy the lessons. (Strategy 5, NS, B2)
I take physics, but I think physics hasn’t got anything to do with what I want to do
later on in life, but I have always enjoyed it through GCSE. I always thought that I
wanted a bit of a challenge as well at A-level and it is a challenge, but I have always
enjoyed it anyway. (Strategy 5, S, B2)
I think if the teacher is inspirational like passionate about the subject it makes you
more interested in it. Even if it is just them speaking at you but you know they are
really interested in it and if they are really energetic about it then it makes you more
willing to understand it and then you think ‘wow this must a fantastic subject if they
are so eager to teach about it’. (Strategy 6, NS, B2)
I took Biology, Chemistry, Physics and Drama and I guess I took Physics because I was
good at it in GCSE I got an A* but then I got a D at AS-level so now I have dropped it.
(Strategy 7, S, D2)
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Only a few pupils mention that their subject choice has been influenced by limiting external
agents, such as the influence from time table clashes (strategy 8) or from parents or teachers
(strategy 9). Some examples of the latter are provided below:
I did Physics, Chemistry, Biology and Media. I did them because my Dad forced me
to!! I wasn’t thinking of going to University - I am not really concerned about which
one I am taking because I’m going into the forces next year so as long as I have
enough points ... (Strategy 9, S, D2)
The subjects I am doing I took on advice of the teachers. I think, teachers can tell you
what you would be good at. (Strategy 9, NS, B1)
In practice, many pupils use a combination of strategies, which are not mutually exclusive. Not
all of these nine strategies are independent. For instance, the use of strategy 6 (the criterion of
GCSE achievement) is often bounded by the school in that at least a B-grade at GCSE gives
access the AS physics and/or chemistry, resembling strategy 9. More generally, it seems that
the strategies based on GCSE experiences, i.e. strategies 5-7 (being good at a subject, enjoying it
and considering the relevant teacher ‘cool’), are a pre-requisite for any identity and aspiration
strategies, as acknowledged explicitly in strategy 2. However, there is evidence of pupils using
an identity or aspirational strategy without a high achievement or great enjoyment of the
relevant GCSE subject, or by disregarding the teachers’ advice as illustrated, respectively, by the
quotes below:
I am really not good at Maths and I find it really difficult but I am taking it because I
know I need it to do Medicine but I am struggling with it and was considering
swapping it for Photography because I would really enjoy that, but if I do that I
won’t be able to do Medicine so I am sticking with it, for now. (Strategy 1, S, B1)
I didn’t let my choices be influenced by the GCSE because in my mind I knew it was
going to get better. I hated GCSE Science, absolutely hated it, I much preferred
French, German, Geography, History at GCSE, they were more enjoyable lessons,
more room for expansion, for other activities and so on. Science I found was
closeted and hideous. I didn’t like it at all, but I knew that is where my passion for
the subjects lay, so that is what I wanted to pursue. I knew it was going to be over.
So it did get better, the physics is much, much better at AS and I know it’s going to
get even better next year. (Strategy 3, S, D1)
I think we have been encouraged a lot to consider Physics at this school because Mr
XX [the physics teacher] especially has always been saying ‘physics is helpful for this
and this and this’ and he has explained all the different uses that it could be applied
to in real life. A lot of the [other] subjects haven’t emphasised that. But I think, if I
did have a career in mind that wasn’t anything to do with physics, I don’t think I
would have taken physics. (Strategy 1, S, B2)
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The nine types of strategies will now be used to compare selection strategies used by pupils in
the high uptake and the low uptake schools, for each of the four pairs of schools in the
subsequent sections.
6.3

Case studies: comparing pairs of equivalent schools

6.3.1

School pair A (A1 high uptake, A2 low uptake)

Schools A1 and A2 are matched as medium-sized 11-16 schools taking equal proportions of male
and female pupils. Both have a tradition of offering a science curriculum with about a quarter of
the pupils taking triple sciences, and both have increased this proportion over the last few years.
Their productivity (i.e. percentage of pupils taking at least one A2 subject) is higher than the
national average, although the productivity of school A1 exceeds that of school A2. Both
schools hold science specialist status, and are foundation schools (in the same Education
Authority), in rural settings with sizeable commuter communities in their catchment areas.
The uptake of A-level chemistry and physics differs considerably. The uptake for both science
subjects in school A1 is around 11%, whereas uptake in school A2 only reaches 2% and 6% for
chemistry and physics, respectively. A summary of some school characteristics are provided in
Table 6.3.
Table 6.3:

School characteristics for case study schools A1 and A2

School characteristics
Size of school: medium
Age range: 11-16
Proportion triple science candidates
Science achievement
16+ productivity: medium
Female percentage at GCSE
Physics uptake
Chemistry uptake

School A1
140 GCSE candidates
KS3 & 4
25%
5.98
74%
53%
11%
12%

School A2
180 GCSE candidates
KS3& 4
30%
5.90
62%
57%
2%
6%

Based on interviews with pupils in both schools, their strategies for selecting their AS subjects
are categorised using the framework developed earlier. Selection strategies are presented in
Table 6.4 for pupils who have selected AS physics and/or AS chemistry, i.e. ‘P/C choosers’, and
for pupils who have not done so, i.e. ‘P/C non-choosers’. Since this concerns final year pupils
from 11-16 schools, the data represent selection strategies for intended AS subjects, whereas
the subsequent matched case studies will focus on selection of strategies of actual subject
choices.
Looking at columns 3 and 4 in Table 6.4, it appears that the subject selection strategies differ
considerably for P/C choosers in the high uptake school (A1) and in the low-uptake school (A2).
The participants in A1 use mainly strategies which are aspirational (strategy 1). Subject choices
are motivated by chosen careers (such as primary teacher, medical doctor, pilot, forensic
scientist) or targeted university courses (conservation), typically expressed in the quotation
below.
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I did lots of different things, but I really liked flying, so I decided to become a RAF
Pilot, so I was interested in Engineering and I realised that to become a Pilot if you
have Engineering it’s a good step, so I have worked out that by doing all these
subjects [M/P/C/Electrical Eng] and then by going onto University and doing
Aeronautical Engineering, it gives me the best possible chance to be able to enter the
RAF as a pilot (Strategy 1A, S, A1)
For the occasional participant who has not settled on a career pathway, selection is made on the
basis of enjoyment of the GCSE subject (strategy 5) intending to keep career options (strategy
4B) (Table 6.4).
In contrast, P/C choosers in the low uptake school (A2) have a more diverse range of selection
strategies, with less frequent use of an aspirational strategy 1 based on a chosen career (medical
doctor, architect) or university course (physiotherapy). This group selects AS courses more
frequently on tactical grounds (strategy 4) and passed school experience, i.e. their enjoyment of
the subject (strategy 5) or their (expected) ability in the subject (strategy 7).
Table 6.4. Pupils’ strategies for selecting their AS subjects (schools A1 and A2)

Type

Description of selection strategy

1A/B

I know the career/course I want to
take and selected my AS subjects
accordingly
2
I know the GCSE subjects I enjoy and
selected a university course
accordingly. This guided the selection
of my AS subjects
3
I know what type of person I am. This
guided the selection of my AS
subjects
4A/B/C I have selected my AS subjects in a
way that reduces risk/ keeps options
open
5
I have selected my AS subjects on the
basis of the GCSE subjects I have
enjoyed
6
I have selected my AS subjects on the
basis of liking the teacher of the
subject
7
I have selected my AS subjects on the
basis of the GCSE subjects I am good
at
8
I have selected my AS subjects on the
opportunities within the time table
9
I was told to take these subjects by
my teachers or my parents
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Strategies being used by pupils
P/C choosers
P/C non-choosers
A1
A2
A1
A2
(n=6)
(n=7)
(n=6)
(n=6)
Almost
some
Almost
some
all
all

Some

few

some

Few

some

few

frequent

Some

some

Some

some

Few

frequent

Examples are given below:
I am not sure about what I want to do when I am older but I am going to take the
Maths and Sciences just because I am good at them and that they would be useful for
a lot of jobs so it doesn’t narrow down the choices that I make. So I just try to take
the subjects that are quite open rather than directing at a specific career so that
when I do decide that I can still do it. (Strategies 7 and 4, S, A2)
With me I have always loved Maths since as far back as I can remember so I am doing
3 Sciences because Physics is quite like Maths and there is quite a bit of Maths in
Chemistry and then Biology is overlapped by Chemistry in some ways (strategies 5
and 4, S, A2)
Several pupils in school A2 select AS subjects on the basis of expected achievement, a specific
version of strategy 7, and bordering on the tactical strategy (4), as illustrated in the following
quote:
I am not taking Physics at A-level because I don’t get all the Maths in it. With
Chemistry and Biology, even though there is an element of Maths in Chemistry, I find
that kind of Maths easier to understand. So I think it would be better to take the two
Sciences that I know I am good at and will get good grades in rather than taking
Physics as well which I am not sure about, I would rather get 4 really good marks
than 3 good marks and one dodgy one. (Strategy 7, S, A2)
In conclusion, strategies of P/C choosing pupils in school A1 make positive choices in favour of
P/C with an internal (pupil-based) locus of control, whereas strategies of pupils in school A2 are
equally positive but more frequently based on GCSE experiences and often tactical.
Looking at columns 5 and 6 in Table 6.4, it appears that the subject selection strategies also
differ considerably for P/C non-choosers in the high uptake school (A1) and in the low-uptake
school (A2). The participants in A1 use mainly strategies which are aspirational (strategy 1).
Subject choices are motivated by chosen careers (such as journalist, carpenter, beauty specialist,
plumber and kitchen chef), sometimes combined with a preference for a specific approach to
work (strategy 3), typically expressed as below.
I have always been hands-on, I don’t like working in an office or being stuck to a day
job, I like going out and just being able to do this and that, so with Carpentry you go
out and do a different job every day, so it fits with what I want to do. That is the sort
of career I would like, and I only need five Cs to get into the course, not very much.
(Strategies 1 and 3, NS, A1)
Several pupils in this group are persuaded by strategies based on their GCSE experience, for
instance the enjoyment of the subjects they select or the liking of the teachers of these subjects
(or the lack of enjoyment of learning physics/chemistry) (strategies 5 and 6).
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In contrast, P/C non-choosers in school A2 use less often aspirational selection strategies
motivated by a career (as primary teacher) or university course (in computing). Instead, several
pupils use experiential strategies (especially strategies 5 and 7) with some tactical
considerations (strategy 4), as exemplified by the following typical remark:
I know science is useful for a lot of careers but I don’t really enjoy it enough, and I
have heard that if you do one science by itself it is not very valued, it’s better to do
two sciences, and I would not really enjoy doing two sciences. (Strategies 5 and 4,
NS, A2)
In conclusion, P/C non-choosers at school A1 select their AS subjects positively based on future
aspirations, mixed with some positive considerations of their GCSE experiences and risk
reduction strategies leading to an avoidance of the sciences. The P/C non-choosers in school A2
select AS subjects only seldom using forward looking, aspirational, criteria, but are more
defensive selecting courses on GCSE experiences of enjoyment of, and achievement in, subjects,
often concluding that P/C A-levels are not for them.
Common features of schools A1 and A2
There were five features common to schools A1 and A2.
School ethos:
Both schools are small and very aware of the need for pupil recruitment to avoid the threat of
closure. Both schools purposely profile themselves as high-achievement schools targeting
professional parents. One consequence of this policy in both schools is the long tradition of
offering triple science, even within the teaching time for double award science. Both schools
pride themselves that, because of their relative small size, staff and administration are close to
their pupils, and thus able to better address individual needs and aspirations.
Y9 option choices:
In both schools pupils are set in science groups, or allocated by the school to double award (core
+ additional), applied sciences or triple science, on the basis of SATS results in the past and first
module assessment more recently.
Specialist teaching of physics:
In both schools all sciences in KS4 are taught by subject specialists apart from GCSE double
award Applied Science. Some physics components in KS3 are taught by non-physicists. This
reflects the difficulty in recruiting physics teachers due to the schools’ location within an area of
high property prices, and because of the absence of post-16 physics teaching in these schools.
Pupil ambitions:
In both schools pupil ambitions are substantially influenced by attempts to get entry in to a
particular 6th Form College for reasons of siblings attending there, status of the institution,
anticipated quality of teaching, independent learning style, and anticipated social life.
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Pupil empowerment:
In both schools the Y10 and Y11 pupils were the oldest year groups. This may be the reason for
assertiveness of pupils in both schools, and the confidence with which they discussed their
future plans. However, in neither school is there evidence that pupils were encouraged to take
initiatives to organise whole-school events or clubs.
Differences between schools A1 and A2
There were six differences between schools A1 and A2.
Management turbulence:
Both schools have adopted Twenty-First Century Science8 from inception. This curriculum has
full support from the Local Education Authority. In school A2 the physics staff has had
reservations from the start, since they considered the curriculum ‘too grey, too much the same
old thing’.
Curriculum diversity:
Both schools offer double award science (core + additional) and triple award science. In
addition, school A2 offers GCSE double award Applied Science as a motivating learning path for
their vocationally oriented pupils. However, to the annoyance of the school, this path is in
practice a dead-end, since the local 6th Form College does not allow pupils with good grades in
GCSE Applied Sciences to enter AS Applied Sciences without taking a ‘transition year’, thus
effectively increasing this A-level course to three years, and discouraging pupils to take this
route.
Role of Connexions:
Most schools use Connexions, an outside agency tasked with supporting pupils with career
advice and special educational needs, including apprenticeships and training routes. Teachers in
both schools are satisfied that Connexions staff contribute to pupil choices of A-level subjects by
providing career information. However, pupils in school A1 have mixed comments on the
usefulness of Connexions in the choice of their AS subjects. The consensus is that “it depends on
who you get for the careers interview” (S, A1), including positive experiences such as:
I have had two careers interviews. The first one that was quite useful because I just
went in knowing that I would like to do something in the field of Science and after
that they helped me to define what I wanted to do. So then when I came back the
second time and I knew what I wanted to be, I wanted to be a Doctor, they helped
me and showed me what courses you need to do, what grades you need and get,
what you need to do to get into the University with studies medicine and what
courses there are available, so I think that was invaluable just to have that. (S, A1)
8

Twenty-First Century Science is a General Certificate of Secondary Education (GCSE) science course that
emphasises scientific literacy. There are a number of possible curriculum structures in the course,
including an applied science option for pupils who are likely not to continue with their study of science
beyond the age of 16.
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In contrast, pupils in school A2 have not felt supported by Connexions staff in their choice of AS
subjects and relied entirely on school staff. They feel that Connexions only has a key role in
identifying placements for work experience (see below) and for supporting those pupils who do
not wish to go to 6th Form College.
Work experience:
Pupils in both schools see the two-week work experience as an opportunity to “confirm or
eliminate ideas but I would not say that you base what you want to do around it [work
experience+ because it’s very narrow” (S, A2) . Thus, work experience directly influences career
choices and AS subject choices:
I went to a company XXX, they are mainly based around computers, Physics – so it
was right up my street. So a lot of stuff I did was admin, a lot of them actually said
that what I did on the computers I actually did better than the people that work
there!! They said it themselves which was quite weird. But I did get to go down to
the lab and help doing stuff in the labs and I actually got to help out with a few of the
experiments, which I am not allowed to talk about. So it really confirmed that this
was really interesting and was something that I really wanted to do. (S, A1)
On my work experience I was working in a laboratory in YY hospital, and tissue-typed
- have you heard of it? So I decided that I did not want a job in science after that
because it was quite repetitive in a laboratory so I decide I would try something
different. (NS, A2)
In school A1 this approach of testing out a potential job area is encouraged explicitly by the
staff:
Our pupils are quite motivated for the work experience in terms of ‘I want to go and
do this, I want to go and experience it’. What we put down as almost their thinking
criteria about what they wanted to apply to do was they had to consider two things,
‘I either really want to do this as a job or I want to make sure that I don’t want to do
it’. (Careers teacher, A1)
In school A2 the purpose of work experience is seen as experiencing, more generally, the world
of work, i.e. developing skills such as working in a team, punctuality, task completion, etc.
Both schools identify placements from the Connexions database and through pupils’ own
initiatives using individual connections. School A1 seems to be mostly successful in matching
pupils’ desired work placements (through proactively contacting employers from a large local
network) whereas school A2 finds this difficult, particularly the science-based job placements.
This difference may be partly explained by the fact that school A1 organises work experience
around the beginning of the summer term (early May) when there is less competition for
placements from other schools who mostly time their work experience towards the end of this
term.
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Extra-curricular career promotion:
Both schools invite the 6th Form Colleges to explain their A-level courses available. More
importantly, school A1 has a very diverse programme of Y9, Y10 visits to local industries and
organises volunteer attachment to utility companies. Former pupils and parents are invited to
showcase their study or their work. Specifically, during regular career days 30-40 individuals
from different occupations are being interviewed by groups Y10 pupils, with direct impact on
pupils’ career choices, and thus their selection of AS subjects.
In Year 10 in particular, we have a careers fair. We run something called Immersive
Weeks, where we change the curriculum entirely, we stop the timetable. So one day
we will have a careers fair. Last year we had about 35 different parents and other
contacts from the world of work that came in and did little interviews with pupils
about progression routes and what qualifications and what they did to get you into
that profession – so that was Year 10s.
We do a lot in terms of careers, in terms of us saying ‘these are the sort of
qualifications you need, this is the sort of route that you want to take’, but actually to
hear it from somebody that has taken that route and can talk about their day to day
role and what they do, and what inspired them, I think that has a big impact. We
actually ask them [Y10 pupils] often to fill in a questionnaire at the end of the day
that asks ‘how positive was it, which ones did you enjoy, what are your thoughts
after this day, are you thinking of going into a particular careers area?’ The
questionnaires that come back are always really positive from the pupils. Quite often
we have had some further contact after that day if pupils are really interested in
going into a particular field. (Careers teacher, A1)
School A2 is markedly less proactive in bringing the world of work into the school.
Advice on AS subject choices:
Advice on AS subject choices is provided by the Transition Coordinator in school A1 and by the
Year Coordinators in school A2. Staff in both schools emphasise the need for ‘breadth’ within
the package of four AS subjects. In school A1 such a strategic consideration applies to pupils
who have not firmly decided on a career, but in school A2 the required breath even applies to
pupils with secure job plans, reflecting a lower respect for pupils’ career aspirations.
In cases of ‘I am not 100% certain that this is what I want to do’ so it’s ‘ok you have
now got to consider your options’, so that is more of the way that we do it. It is
something that we do like to get the pupils to think about. If they go down the
straight Science route, if they then end up not being able to find a job, or they find at
the end of 2 years those Sciences weren’t for them, what other options do they
have? So we do try to say ‘look don’t go completely down one route because it
might not work out’, so we do try to keep them thinking a little bit about breadth. So
it’s not a criterion, that you must have a wide breadth of subjects, but we do like
them to actually think about it and make sure that if they want to go down a narrow
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route, they have realised that it’s a narrow route and it could be hazardous to do
that. (Careers teacher, A1)
It is a big thing at 15 thinking about a career, and the most important thing of course
is to keep options open. Even if they think that they want to be a Nuclear Physicist or
something like that, well if it doesn’t quite work out, have they kept everything broad
enough to be able to do something else? That is very important. (Careers teacher,
A2)
This larger emphasis on caution and breadth in school A2 is reflected in the differences in pupils’
strategies for selecting AS subjects.
6.3.2 School pair B (B1 high uptake, B2 low uptake)
Schools B1 and B2 are matched as medium-sized 13-18 schools taking equal proportions of male
and female pupils. Both have a tradition of offering a double award science curriculum, and
both have over the last few years introduced triple sciences for about a third of their pupils.
Their productivity (i.e. percentage of pupils taking at least one A2 subject) is high. Neither of the
schools has science specialist status: the schools have a humanities and an arts specialist status,
respectively. Both schools are designated community schools in market towns with sizeable
commuter communities in their catchment areas.
The uptake of A-level chemistry and physics differs considerably. In school B1 the uptake for
physics is 10% and for chemistry 7%, whereas uptake in school B2 uptake reaches 3% and 5% for
chemistry and physics, respectively. A summary of some school characteristics is provided in
Table 6.5.
Table 6.5:

School characteristics for case study schools B1 and B2

School characteristics
Size of school: medium
Age range: 13 -18
Proportion triple science GCSE candidates
Science achievement
16+ productivity: high
Female percentage at GCSE
Physics uptake
Chemistry uptake

School B1
150
KS4 & 5
None
5.46
75%
50%
10%
7%

School B2
170
KS4 & 5
none
5.71
76%
59%
3%
5%

Based on interviews with Y12 pupils in both schools, their strategies for selecting their AS
subjects are categorised using the framework developed earlier. Selection strategies are
presented in Table 6.6 for pupils who have selected AS physics and/or AS chemistry, i.e. ‘P/C
choosers’, and for pupils who have not done so, i.e. ‘P/C non-choosers’. Since this concerns Y12
pupils, the data represent selection strategies for choosing actual AS subjects.
Looking at columns 3 and 4, in Table 6.6, it appears that the subject selection strategies differ
considerably for P/C choosers in the high uptake school (B1) and in the low-uptake school (B2).
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The participants in B1 use mainly strategies which are aspirational (strategies 1or 2). Subject
choices are positive, with an internal (pupil-based) locus of control, and motivated by chosen
careers (such as Vet, Psychologist, Forensic Scientist, Astrophysicist) or targeted university
courses (medicine, design & innovation), as illustrated below.
I took Physics, Maths, RE and German because when I choose my options I was really
interested in a career in Astrophysics, and then there was a company that I did my
work experience with that do a lot of international work so I took a language to go
with it as well. (Strategy 1, S, B1)
P/C choosers at school B1 only rarely involve other strategies, apart from some instances when
they cannot realise their options, for instance when a lower than expected GCSE result does not
allow for taking AS Chemistry (strategy 7), or when the time table does not allow for the
selected combination of subjects (strategy 8).
Table 6.6:

Type

Pupils’ strategies for selecting their AS subjects (schools B1 and B2)

Description of selection strategy

1A/B I know the career/course I want to take
and selected my AS subjects
accordingly
2
I know the GCSE subjects I enjoy and
selected a university course
accordingly. This guided the selection
of my AS subjects
3
I know what type of person I am. This
guided the selection of my AS subjects
4A/B I have selected my AS subjects in a way
that reduces risk/ keeps options open
5
I have selected my AS subjects on the
basis of the GCSE subjects I have
enjoyed
6
I have selected my AS subjects on the
basis of liking the teacher of the subject
7
I have selected my AS subjects on the
basis of the GCSE subjects I am good at
8
I have selected my AS subjects on the
opportunities within the time table
9
I was told to take these subjects by my
teachers or my parents

Strategies being used by pupils
P/C choosers
P/C non-choosers
B1
B2
B1
B2
(n=8)
(n=8)
(n=20)
(n=6)
frequent few
few
frequent

some

some

some

few

few

some

some

frequent

few

some

some

frequent

few
frequent

In contrast, participating P/C choosers in the low uptake school (B2) use a variety of selection
strategies, some aspirational (mainly strategy 2) aiming for courses in medicine and music
technology, some tactical (strategy 4A/B) and several strategies based on their GCSE experience
(strategies 5-7).
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I think it’s not always the greatest idea to have a career in mind because you might
focus all your A-levels on it and then if you don’t get it you won’t have any A-levels to
do anything else. So it’s always good to have a wide spread or variety and then if you
don’t get the one you really want …. (Strategy 4A, S, B2)
I think it [subject choices] probably comes from the GCSE experience because I just
think that at this school the teachers in Science have been so much better than most
of the teachers in other subjects for the way they teach and actually being here
makes a change from a lot of the other teachers here. I think I have taken it mainly
because I thought I could rely on the teachers to actually get me through the A-level
and get a good result out of it. (Strategy 6, S, B2)
Say for example if you are predicted a very good grade, because you are good at that
subject they always encourage you to take the subjects that you are good at A-level
so that will definitely influence it [your subject choice] because you would more or
less be able to get a decent grade. (Strategy 7, S, B2)
In brief, two major differences arise: P/C choosers in school B1 are guided by their choice of
career/course – the decisions have an internal locus of control. However, in school B2 such
aspirational strategies are few, and here strategies are equally inspired by GCSE experience, i.e.
choices made on the basis of achievement, enjoyment or liking the teacher. Secondly, those
pupils in school B2 that have not chosen a career or course are encouraged to think tactically. It
is striking that even the experience based strategies are often framed as a measure of risk
reduction.
Looking at columns 5 and 6 in Table 6.6, it appears that the subject selection strategies also
differ considerably for P/C non-choosers in the high uptake school (B1) and in the low-uptake
school (B2). Few of the participating P/C non-choosers in B1 use strategies based on reducing
risk (strategy 4), but most use their previous GCSE experience (strategy 7) or strategies directly
based on external advice (strategy 9).
I was going to be a Phys Ed teacher, and I am still going for it. So I thought of biology
and chemistry. I got the Bs I needed. They [biology and chemistry] go well together,
but I thought two pure science subjects would be too off-putting and dangerous so I
took double applied science instead. (Strategy 4, NS, B1)
Actually, there was not much to choose from. My results just told me what to go on
with. (Strategy 7, NS, B1)
There are very few positive choices mentioned by this group, not even in favour of non-science
subjects, probably with the exception of the selection of AS Physical Education by two
participants.
In contrast, participating P/C non-choosers in the low uptake school (B2) use a variety of
selection strategies, several aspirational (strategy 1) aiming for careers in music technology,
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psychology and theatre, some strategic (strategy 4A/B) and several strategies based on their
enjoyment of non-science GCSE subjects (strategy 5) or of teachers of these subjects (strategy
6).
I took the career advice. This is pretty much what they said: that, if you don’t know
what you want to do keep your options open -take a Science, take English, take
Maths, take then an Arty subject, That is pretty much what they said. (Strategy 4, NS,
B2)
My choices were a bit random. Well, I didn’t know what I wanted to do so I picked
things that looked interesting! I picked Food because I took it at GCSE and liked it,
History because I took it at GCSE and liked it, and Sociology because it looked
interesting. (Strategy 5, NS, B2)
I based all my subjects on teachers I like, often because the teacher had a really good
sense of humour. If you get along with the teacher then taking the subject is going to
be so much easier. (Strategy 6, NS, B2)
Common features for school B1 and B2
There were three features common to schools B1 and B2.
Y9 option choices:
In both schools pupils are set in science groups, or allocated to double award, applied sciences
or triple science, by the school. Although pupils are told they can opt for any of the various
science curricula at KS4, pupils perceive that ‘the options are just thrown upon you’ (B1-NS3.7)
and that they are closing off some choices of AS subjects.
The role of Connexions:
In both schools the contribution of Connexions is seen as very useful for advice on study and
career paths for non-academic pupils, and less so for those progressing to A-level and
subsequent tertiary studies.
Extra-curricular activities:
In both schools few extra-curricular activities are organised to provide pupils with an
opportunity to familiarise themselves with the nature of various careers. Thus in both schools
the role of science teachers (some with industrial or research experience) as informants on
career opportunities becomes more prominent.
Differences between schools B1 and B2
There were eight differences between schools B1 and B2.
School ethos:
Neither of the schools are science specialist schools. In school B1 the science department sees
itself as having to fight its corner in order to ‘be registered on the radar’ (and does so very
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successfully, according to the pupils). This is expressed as fierce competition for good A-level
pupils. In contrast, the science department in school B2 feels and is supported by SMT, and is
more relaxed in its recruitment for AS physics/chemistry pupils.
Management turbulence:
The management of school and science department in school B1 is stable – it has a good
reputation in the community and recruitment of science staff is not problematic. Some years
ago, disruptive groups of lower school pupils of B2 gave the lower school a bad reputation but
not the upper school. Active re-building of relationships with the community is ongoing. A
merger with another local school is underway. Pupils report that their AS choices are influenced
by staff absenteeism. The recruitment of science staff, especially in physics, is difficult.
Specialist teaching of physics:
In school B1 all sciences are taught by subject specialists apart from GCSE double award Applied
Science. However, in school B2 some physics components in Y9, or for lower sets double award
science in year 10 are taught by non-physicists. This may have implications for uptake in schools
where selection strategies focus more strongly on liking the teacher, such as in B2, as illustrated
below (S1 = pupil, I = Interviewer):
S1 It helps *in selecting science+ if you get full access to the teacher’s knowledge,
and also if they have experience in the area. In physics Mr XX and Mr YY have
got engineering backgrounds so they can apply that when they are teaching you.
I
Are you saying that that comes across?
S1 Yes. And you get more benefit from their teaching because they have been
there and done it. I think that normally the better teachers have actually been
in their careers and then come into teaching, because they can actually apply it
and say ‘if you want to go into this, this is what happens, and this is what you
can do’. (S, B2)
Curriculum diversity:
Apart from Double award science (core + additional) and recently triple award science, School
B1 provides Double Award Applied Science at GCSE level with great success for nonacademically inclined pupils. These pupils have no access to A-level physics or chemistry, but
are provided with a study pathway in the A-level Applied Sciences course at the school - this is
very popular. School B2 provides no avenue for studying science for the non-academically
inclined apart from double award science (core plus applied). Some B2 pupils point out that
they are discouraged pursuing science after GCSE since they shared GCSE science classes with
(vocationally inclined) “people that don’t particularly want to do the subject but they are in it
anyway so they mess around the whole lesson” (S, B2)
AS admission of P/C:
School B1 maintains strictly uses a B grade for double award (and triple) science combined with
at least a B for mathematics as the entry requirement for AS P/C. School B2 also has an entry
requirement of a B for GCSE science (without maths requirement), but allows pupils with grade
C for GCSE science entry to AS physics/chemistry ‘on probation’ for six weeks even from non-top
sets, and claims some success for these pupils at A2 completion.
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Work experience:
Pupils in school B1 exploit work placement as a test for (provisional) career plans, and accept
that this often means that they have to identify and propose places for attachments themselves
– many are able to do so. Pupils in school B2 see their work experience more as another task,
accept this may have little to do with future plans, and consider that the responsibility for
identifying placement sites lies with the school.
Advice on AS subject package:
School B1 has no designated careers adviser. Advice on subject choices is provided by 6th Form
tutor (on the basis of GCSE experiences) and particularly subject teachers (on the basis of GCSE
experiences and science career aspirations).
In school B2 the information on career possibilities for AS subjects was limited to ‘the
prospectus’:
S1 It would have been nice if they had written a list of which said what subjects you
did and what possible careers could come out of it, so you could have seen what
you could have done.
S2 They did say that in the prospectus but they were really vague jobs like for
English –teacher. We kind of knew that we could possibly do that! Pretty much
all the subjects had teaching, which I think is relatively obvious. But there is lots
you can get out of a subject, lots of paths you could take from it. It just seemed
that if you took science the only job would be teaching science or making
Bunsen burners for a living! (NS, B2)
The careers adviser in school B2 very strongly emphasises to those not set on a specific career as
yet to ‘play safe’ and ‘do not close any doors’. The guideline of taking a science, mathematics, a
humanity subject and a language militates against the uptake of more than one science, often
seen as a requirement for further study.
Pupil ambitions:
The majority of academic pupils in school B1 are ambitious, and this is encouraged by the
school. They take ownership of their future. In contrast, many academic pupils in school B2
have a minimalist mindset, they apply for less demanding universities and attach more
importance to the balance between school work, a job and their social life. Staff considers that
home background and local culture contribute to this low level of ambition. The school boosts
aspirations through the Aim Higher Initiative.
6.3.3

School pair C (C1 high uptake, C2 low uptake)

Schools C1 and C2 are matched as large 11-18 selective grammar schools for girls. Both have a
tradition of offering a double award science and triple award science to about a third of the
pupils. More recently, both have increased the proportion of pupils taking triple award. Their
productivity (i.e. percentage of pupils taking at least one A2 subject) is high. School C1 has a
Language specialist status, and school C2 a Science specialist status. Both schools are situated in
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leafy suburbs of major cities, and in each case many of the parents are professionals and many
with a science background. School C2 has a sizeable proportion (around 40%) of pupils from a
multi-cultural background.
The uptake of A-level chemistry and physics differs considerably. The uptake in school C1 is 6%
for physics and 14% for chemistry, whereas in school C2 the equivalent uptake is 4% and 9%,
respectively. A summary of some school characteristics is provided in Table 6.7. Pupils’
strategies for selecting their AS subject are presented in Table 6.8.
Table 6.7:

School characteristics for case study schools C1 and C2

School characteristics
Size of school: large
Age range: 11 -18
Proportion triple science GCSE candidates
Science achievement
16+ productivity: low
Female percentage at GCSE
Physics uptake
Chemistry uptake

School C1
360
KS3 & 4 & 5
24%
6.98
48%
100%
6%
14%

School C2
360
KS3 & 4 & 5
33%
6.91
55%
100%
4%
9%

Whereas pupils in C1 select their careers according to interest or role models, pupils in C2 cast
their career choice in a very specific way, i.e. aiming for the ‘best’ careers, either the best paid or
the most challenging, as indicated in the following exchange (I = interviewer S1 and S2 = pupils):
I
How do you make a decision on what career you want?
S1 I think it also depends on how much money you are going to make. That sounds
really selfish but ….
S2 I think people try to aim for the best career.
I
But then what is ‘the best career’? Is there a list in your mind which says ‘top
choice would be this and then …’?
S1 Well, obviously there are differences between jobs, like working in a
supermarket or being a neurosurgeon or something. You obviously know that
being the surgeon is going to be better for yourself because you are getting the
money, you probably will enjoy it – I don’t think many people in life will aim to
be a shop worker.
S3 But I think, in this school people will think they are capable of getting the top
jobs as well. So that is another factor.
S2 There is more expectation, in a way, for you to do better. So you just feel that,
because you can, you would be better off getting the higher jobs.
I
I am interested in what you call the higher jobs.
S1 I think it is probably something that is better paid.
S4 More academically demanding. So that you feel you are really pushing yourself.
The idea of doing something that isn’t really that challenging I think for everyone
at this school it would feel really anti-climatic, like you do all this work then you
do something that isn’t really all that difficult.
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S2 I think there are expectations in the school, and they encourage you to try to do
the best that you can anyway, so people just naturally think of those higher paid
jobs. (Strategy 1, S, C2)
Table 6.8: Pupils’ strategies for selecting their AS subjects (schools C1 and C2)

Type

Description of selection strategy

1A/B

I know the career/course I want to
take and selected my AS subjects
accordingly
I know the GCSE subjects I enjoy and
selected a university course
accordingly. This guided the
selection of my AS subjects
I know what type of person I am.
This guided the selection of my AS
subjects
I have selected my AS subjects in a
way that reduces risk/ keeps options
open
I have selected my AS subjects on
the basis of the GCSE subjects I have
enjoyed
I have selected my AS subjects on
the basis of liking the teacher of the
subject
I have selected my AS subjects on
the basis of the GCSE subjects I am
good at
I have selected my AS subjects on
the opportunities within the time
table
I was told to take these subjects by
my teachers or my parents

2

3

4A/B/C

5

6

7

8

9

Strategies being used by pupils
P/C choosers
P/C non-choosers
C1
C2
C1
C2
(n=6)
(n=10)
(n=6)
(n=)
almost all
almost
all

few

frequent

some

few

some

Naturally, a strong emphasis on a prospective job’s earning power and then selecting A-level
subjects as prerequisites may be to the disadvantage of taking AS physics/chemistry.
A second difference between the selection strategies focuses on the influence of ‘achievement
in the subject’ (strategy 7). Pupils in both groups do not select differently on the basis of GCSE
achievement – both know that the GCSE results pose few limitations, as illustrated by a C1 pupil
below:
Selecting on the basis of expected grades is probably hard for this school, because if
you do 10 GCSEs, your expected grade is pretty much the same for all of them, so
when you are choosing your AS-levels you have such a wide range of subjects to
choose from that you have to base your choices on what you are interested in and
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what you want to go into, rather than on predicted grades. Everybody at the school
generally has the same results – it’s just variations of A* and As, generally. (Strategy
7, S, C1)
However, the difference emerges from the expected achievement, the views on self-efficacy, in
for instance AS physics. Pupils in school C1 consider that they can achieve any grade as long as
they set their mind on it, but pupils in school C2 emphasise that physics A-level is ‘hard’ and
possibly beyond achieving a good grade. The two views from the different schools are
illustrated below.
I

Let me get this straight: to what extent would you make a decision on the basis
of ‘oh well, that is a difficult subject I probably wouldn’t make a top grade’, that
would not be an issue?
S1 I would think about that, but I would not make a decision on that basis. I would
think ‘would I be able to handle it? Would I be able to do it?’. I would not say
’oh well there is no way I will get an A in that, I am not going to do it’. I would
think ‘well, if I really want it, if I work towards it, I think I can do it’.
S3 Yes, because with grades, especially in this school, teachers will help you, and
you can work towards certain grades, if you really, really want to do it. So it
[subject choices] is more about interest, I think.
S2 If you don’t understand something there are loads of help session as well, so if
you really want to get a grade, there is mostly a likely chance that if you work
hard enough for it you can get that grade. (Strategy 7, S, C1)
Versus:
S5 I think quite a lot of people like physics because it is interesting. But the fact
that everyone says that the A-level s so difficult, and it is, so you feel ‘oh maybe I
can’t do this, I am not capable’.
I
How do you think that idea of ‘oh it is so difficult’ how does it arise?
S6 Well you hear about the course from people, you know, and from the teachers.
S5 And everyone says it is the hardest A-level and it is difficult.
S7 And you just generally want to do well, so you think if there is a chance that you
won’t do well, then you don’t take the risk. (Strategy 7, S, C2)

Instead of focusing the strategy of selection (or non-selection) of AS subjects on expected
achievement (strategy 7), pupils in school C1 emphasise the role of interest in the subject
generated by the GCSE experience (strategy 5).
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Common features of schools C1 and C2
There were three features common to schools C1 and C2.
The role of Connexions:
In both schools some scepticism exists about the usefulness of Connexion’s contribution to
subject or career choice for Y9-Y11s.
Work experience:
Pupils in both schools exploit work placement as a test for (provisional) career plans, and accept
that this often means that they have to identify and propose places for attachments themselves
– many are able to do so.
Advice on AS subject package:
Neither school has a designated careers adviser. Advice on subject choices is provided by 6th
Form tutor and subject teachers (such advice sometimes conflicts).
Differences between schools C1 and C2
There were nine differences between schools C1 and C2.
School ethos:
Science departments in both schools have the largest staff numbers and are very well resourced,
including a good compliment of laboratory assistants. School C1 has a language specialism, and
school C2 is a science specialist school but this is not apparent: ‘when you walk into the school
you would not see it as a science specialist school. The displays do not indicate a whole-school
science ethos’ (Head of Science, C2).
Historically the school has been reluctant to promote science too heavily because of
the impact it would have on other departments. Some departments feel slightly
threatened or under-valued because we are a science specialism and therefore they
feel they don’t have the same opportunities. The leadership team has been very
careful to be seen to be impartial. (Head of Science, C2).
Management turbulence:
The management of both schools and the science departments is stable over the last few years,
apart from the curriculum in case of C2. School C2 has experimented with the 21C science
specification for physics only (and kept OCR for biology and chemistry) but returned to the
traditional OCR specification for all sciences causing a period of curriculum turbulence. Related
to this is a rapid turn-over in the physics staff at school C2.
Y9 option choices:
In school C1 pupils have a free choice to opt for the various science curricula, i.e. double award
or triple science. Pupils in school C2 have no options at Y9, and are streamed by the school for
triple science sets.
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Specialist physics teaching:
In school C1 all science subjects in KS4 and 5 are taught by relevant specialists, in School C2 this
is similar but in KS4 there is some ‘cross-over’, i.e. non-physicists teaching physics (triple award).
Curriculum diversity:
Both schools have offered double award and triple science for about half of their pupils. School
C1 maintained this broad science curriculum arguing that curriculum time is needed for pupils to
select other options. Pupils opt themselves for double award or triple science and school
streams double award groups but ‘all of them are pretty bright’. School C2 decided some years
ago to make triple science compulsory for all pupils as an entitlement.
AS admission for P/C:
School C1 requires A or A*in double science AND maths, and “if they are doing separate sciences
we want an A*, A or B, but they are going to struggle if they have got a B. Since the new GCSEs
we have put more emphasis on that they ought really to have an A grade” (Head of Science, C1).
In contrast, school C2 accepts pupils with a B grade in the relevant GCSE triple science.
Extra-curricular careers promotion:
School C1 has a raft of career promotion activities, some as early as Y9 (e.g. about careers in
Engineering). These include links with two local industries for work placement, and participation
in head-start courses (over 20 pupils), in competitions organised by the city’s Literacy and
Philosophical Society, Science Future Days run by outside scientists and engineers coordinated
by the local STEM centre for Y10s, participation in a ‘real’ engineering project with a utilities
company, an architectural firm and the Royal Metrological Society for Y10s and Y12s, and a 3day sustainability project with excursions and science professionals as in-school speakers.
School C2 has links with the local hospital and the national physics laboratory for work
placement, and with one local industry and two universities for science-related excursions.
Parents or former pupils with a science profession are not involved.
Pupil ambitions:
Most pupils in both schools select subjects on the basis of a chosen career, in turn select this on
the grounds of familiarity, status and its contribution to society. In addition, pupils in school C2
use intrinsic reasons such as the earning power of the selected careers. The contrast between
pupils’ intrinsic and extrinsic motives is reflected in their teachers’ views. In school C1 teachers
emphasise that A-level physics might be hard but completing a physics A-level shows ‘that you
are quite bright’ (Head of Science, C1). In contrast, school C2 teachers take a more utilitarian
stand and warn that A-level physics is quite hard work and that “a degree *in science+ is probably
harder work than a degree in an art subject, and at the end of the day you get a degree out of it,
and if you are not going into it for career reasons , if you are going into it because you enjoy it,
why do a course that demands 5 days of practicals a week when you could have a couple of
lectures and a seminar every now and again” (Head of Science, C1).
Pupil empowerment:
School C1 purposely promotes pupil initiative, and responsibility. Pupils organise lunchtime
speakers for a Medical Society and an Engineering Society for KS4 and KS5 pupils, drawing on
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parents, former pupils and other experts to showcase aspects of their profession. Equally,
pupils are strongly encouraged to organise their own work placement which then can be more
related to an intended career. An emphasis on pupil initiative is not apparent in school C2.
6.3.4 School pair D (D1 high uptake, D2 low uptake)
Schools D1 and D2 are matched as large 11-18 community schools, catering for equal
proportions of male and female pupils. Both schools have a tradition of offering a double award
science. More recently, both have introduced triple science for around one third of their pupils.
Their productivity (i.e. percentage of pupils taking at least one A2 subject) is low. School D1 has
a Mathematics specialist status, and school D2 a Technology specialist status. Both schools are
situated in rural market towns, and in each several parents are professionals, many of which
have a science background.
The uptake of A-level chemistry and physics differs considerably. The uptake for both science
subjects in school D1 is around 10%, whereas uptake in school A2 only reaches 3% and 7% for
chemistry and physics, respectively. A summary of some school characteristics is provided in
Table 6.9.
Table 6.9:

School characteristics for case study schools D1 and D2

School characteristics
Size of school: large
Age range: 11 -18
Proportion triple science GCSE candidates
Science achievement
16+ productivity: low
Female percentage at GCSE
Physics uptake
Chemistry uptake

School D1
280
KS3 & 4 & 5
None
6.13
48%
55%
9%
11%

School D2
350
KS3 & 4 & 5
none
6.09
50%
49%
3%
7%

Based on interviews with Y12 pupils in both schools, their strategies for selecting their AS
subjects are categorised using the framework developed earlier. Selection strategies are
presented in Table 6.10 for pupils who have selected AS physics and/or AS chemistry, i.e. ‘P/C
choosers’. Since this concerns Y12 pupils, the data represent selection strategies for choosing
actual AS subjects.
Pupils in both schools use a wide spread of selection strategies. Pupils in D1 more often
emphasise basing their choice on knowing ‘being a science person’ (strategy 3), an identity
argument, explicitly stating that they do not know much about careers and university courses.
In GCSE I really liked History, but I hate essay writing so I did not take it because I
know a lot of History would be writing essays and long answers. But like Science is
more hands on and straight to the point which I enjoy (Strategy 3, S, D1).
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Table 6.10:

Type

Pupils’ strategies for selecting their AS subjects (schools D1 and D2)

Description of selection strategy

1A/B I know the career/course I want to take
and selected my AS subjects accordingly
2
I know the GCSE subjects I enjoy and
selected a university course accordingly.
This guided the selection of my AS
subjects
3
I know what type of person I am. This
guided the selection of my AS subjects
4A/B I have selected my AS subjects in a way
that reduces risk/ keeps options open
5
I have selected my AS subjects on the
basis of the GCSE subjects I have
enjoyed
6
I have selected my AS subjects on the
basis of liking the teacher of the subject
7
I have selected my AS subjects on the
basis of the GCSE subjects I am good at
8
I have selected my AS subjects on the
opportunities within the time table
9
I was told to take these subjects by my
teachers or my parents

Strategies being used by pupils
P/C choosers
P/C non-choosers
D1
D2
D1
D2
(n=13)
(n=9)
few
few
few

few

some
few

some

few

frequent

few
some

frequent

few

In contrast pupils in school D2 more frequently base their selection on GCSE experience mainly
using enjoyment of and achievement in GCSE subjects as a selection strategy (5 and 7). It is also
clear that some strategic thinking is used, especially in terms of opting for ‘supporting’ subjects
as a way of efficient learning, and for a spread of subjects in order not to close any future career
paths, as illustrated below.
I took Philosophy and English Language, and I wanted a science as well because I
know that it’s good to have an Arts/Science mix kind of thing to keep your options
open. So I took Biology because that is my favourite science. Geography I took
because I just enjoyed it, and there are some aspects of Biology that we cover in
Geography, like ecology. (Strategies 5 and 4, S, D2)
It is striking that some pupils in D1 use the same argument *‘keeping options open’+ to justify
taking a set of science A-levels as illustrated in the quote below, which is clearly applicable to
those who wish to act on their science-type identity (strategy 3).
I think that Science has an enormous spectrum and an enormous range of
possibilities. From the difference between Physics and Biology, even that is
absolutely enormous. You could do pretty much whatever you wanted in a science
kind of role by just taking 2 or 3 of the Sciences. I think that is something that gives a
lot of opportunities. (Strategy 4, S, D1)
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Common feature of school D1 and D2
There were six features common to schools D1 and D2.
School ethos:
Both schools see the sciences as one of their main subjects for recruiting Y7 and Y12 pupils.
Both science departments are very active and well resourced.
Management turbulence:
Both schools find it easy to recruit science staff, including physics teachers, but have a
considerable turnover of physicists.
Specialist teaching of physics:
In both schools the sciences are taught by specialists apart from some physics components in
Y9, or for lower sets double award science in year 10.
The role of Connexions:
In both schools considerable scepticism exists about the usefulness of Connexion’s contribution
to subject or career choice for Y9-Y11s.
Pupil ambitions:
Pupils in both schools seem ambitious to reach their academic potential because “this is a nice
middle class school so there are high expectations and the kids have some idea of where they
are going” *Head of Science, D2)
Pupil empowerment:
In both schools pupils are confident in talking about their futures. In school D1 pupils across key
stage 4 and 5 are encouraged to attend and help organise extra-curricular activities such as talks
and workshops by outside science experts. In school D2 senior pupils organise a successful Café
Scientifique for Y10 and Y11 pupils. (Cafés Scientifiques are where you can have light
refreshments and learn about the latest ideas and issues in science and technology in an
informal setting.)
Differences between schools D1 and D2
There were five differences between schools D1 and D2.
Y9 option choices:
In school D1 pupils have a free choice to opt for the various science curricula, i.e. double award,
applied sciences or triple science with the information that these determine different science
study routes. Pupils in school D2 have no options at Y9, and are streamed (core & additional, or
core and applied) on ability by the school.
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Curriculum diversity:
Both schools are consolidating triple award science in the GCSE offerings. They have overcome
the time allocation issue in Y10 and Y11 (offering three GCSE science subjects in the time
allocated for two only) by starting the triple science streams in the earlier part of Y9. Both
schools offer different GCSE specifications, the traditional AQA specification in school D1, and
21st Century in school D2. In both schools pupils comment that the How-Science-Works
emphasis prepares them less well for university courses: “it’s all about washing machine
analogy. In physics, yes, it is centrifugal acceleration. You want a science course!” (D1, S). The
GCSE triple science is considered boring in each school, and pupils are de-motivated in studying
science because of the lack of practical work in Y10.
Apart from Double award science (core + additional) and recently triple award science, School
D1 provides Double Award Applied Science at GCSE level with great success for nonacademically inclined pupils. These pupils have no access to A-level physics or chemistry, but
are provided with a study pathway in the A-level Applied Sciences course at the school - this is
very popular. School D2 provides no avenue for studying science for the non-academically
inclined apart from double award science (core plus applied), and is considering including a
BTEC.
AS admission of P/C:
School D1 strictly uses two science B grades for double award (core & advanced) or for relevant
triple sciences. A B grade in mathematics is strongly recommended, but not required. Taking AS
mathematics within a P/C package is not required, but extra classes are arranged for those who
do not. School B2 has an entry requirement of two Cs or better for GCSE double award science,
without any mathematics requirements.
Extra-curricular career promotion:
School D1 organises a large range of extra-curricular activities focused on careers for the age
range Y10-13: “we need to take any opportunity where we can to show the pupils that there is a
career at the end of this or there is an application” *D1-HoS6.1].
Several engineers and
scientists from BAE Systems, JBC Diesel Max and Sellafield paint actual job practices.
Collaboration with the Institute of Civil Engineering involved 50 Y8 pupils in deciding a route of a
pipeline. School D2 draws more on its own resources and runs an Engineering & Technology
Club, and a Science Club for Y8-9, organises a Café Scientifique for Y9s, but excursions have been
reduced during the last few years because of their disruptive effect across other teaching
subjects.
Advice on AS subject package:
School D1 has no designated careers adviser – advice on subject choices is provided by 6th Form
tutor and subject teachers (such advice sometimes conflicts). The designated careers adviser in
school B2 very strongly emphasises her ‘impartiality’. She emphasises strategy 5: “Don’t pick
Science or English or whatever, just because you got an A or B at it. It has to be because you
care passionately about the subject, that is the priority first and foremost.” (Careers teacher,
D2). University courses and careers are discussed only in Y12.
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6.4

Conclusions from the case studies

The case studies were specifically undertaken to identify some school-related reasons for uptake
of AS physics and/or chemistry beyond those reasons which may emerge from the all-school
analysis presented earlier in this study. Thus, generalisation of the findings of the case studies
to all schools in England has not been intended.
There is a need for caution in generalising the findings of these case studies to the clusters of
schools with the same defining characteristics. The data have been collected from a small
number of pupils who had been selected by school staff. In the 11-16 schools (A1 and A2), the
views of pupils concerned selection strategies of planned AS subject choices, where in the other
schools the selection strategies related to actual subject choices. From half of the schools (C1,
C2, D1 and D2) only views have been collected from pupils who have chosen AS physics and/or
chemistry.
Given these provisos, several issues emerge from the data.
Pupils’ strategies for selecting their AS subjects
The data indicates that an individual pupil may use several strategies for selecting their AS
subjects. Common combinations are strategies based on GCSE experience and aspirational
strategies centred around an intended career; tactical strategies (keeping options open) and
experiential strategies; or a combination of several experiential strategies.
Comparing the high-uptake and low-uptake schools, pupils in high-uptake schools more
frequently use selection strategies based on aspiration and identity, i.e. the locus of control is
with the pupils, they are looking towards their future and make positive choices. In contrast,
pupils in low-uptake schools more frequently use experiential and tactical strategies. This
suggests that the locus of control is moved towards the system or the school, these pupils
decide on the basis of the past, and often chose reactively. In case C (comparing schools C1 and
C2), pupils in both schools select mainly on the basis of their aspirations. In this ‘saturation
case’, other factors will have informed the nature of pupils’ choices of AS subjects (see below).
Case A and B illustrate two different scenarios for the effect of promoting aspirational selection
strategies in low-uptake schools, for instance strengthening access to career information and
pupils’ ability to select a specific career or identity. In school A2 the selection strategies of P/C
choosers and non-choosers are similar and precipitate towards the experiential strategies. If the
(general) career selection support is strengthened through strengthening a school’s career
service coordinator, one could expect a higher uptake in P/C AS subjects. However, in school B2
P/C choosers and non-choosers use a very different pattern of selection – P/C non-choosers
already frequently use aspirational strategies. Here an increased P/C AS uptake may only follow
from a targeted promotion of P/C related careers. This can probably not be done through a
school’s (impartial) career service coordinator, but rather through science subject specialists.
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School contextual influences on selection strategies for AS subject
Twelve aspects of the school’s context have been identified as potential influences on the
uptake of P/C AS subjects, summarised in Table 6.11. The four case studies provided two types
of evidence of the influence of these twelve aspects of school context – in some cases a direct
influence on uptake of P/C AS subjects could be established (indicated with + in Table 6.11), in
other cases influences can be inferred. Only the aspects with directly evidenced links to uptake
will be highlighted below.
Table 6.11:

Similarities and differences of school contextual aspects influencing choices of
P/C AS subjects
School contextual aspect
Similarity or difference between high uptake and
low uptake case study schools
A1 and A2 B1 and B2 C1 and C2 D1 and D2
1
School ethos
Same
Diff +
Diff
Same
2
Management turbulence
Diff
Diff
Diff
Same
3
Y9 option choices
Same
Same
Diff
Diff
4
Specialist physics teaching
Same
Diff +
Diff
Same
5
Curriculum diversity
Diff
Diff +
Diff
Diff +
6
Admission for AS P/C
-Diff
Diff
Diff
7
The role of Connexions
Diff +
Same
Same
Same
8
Work experience
Diff +
Diff +
Same
Not disc
9
Extra-curricular career promotion
Diff +
Same
Diff +
Diff +
10 Advice on AS subject package
Diff +
Diff +
Same
Diff +
11 Pupil ambitions
Same
Diff +
Diff +
Same
12 Pupil empowerment
Same
Not disc
Diff +
Same
+ = direct evidence of link between difference and uptake
A different combination of these school contextual aspects may influence pupil decisions for
schools in the different clusters. The twelve aspects of school context may be grouped as
follows:
(i)
(ii)
(iii)

school management, i.e. aspects 1-6 (school ethos; management turbulence; Y9 option
choices; specialist physics teaching; curriculum diversity; AS admission criteria for P/C);
pupil pathway support , i.e. aspects 7-10 (the role of Connexions; work experience; extracurricular career promotion; advice on AS packages);
pupil vision, i.e. aspects 11 and 12 (pupil ambitions; pupil empowerment).

The influence of the aspects related to school management
From the four case studies, only limited direct evidence emerges that differences in school
management aspects are related to uptake of P/C AS subjects.
A difference in school ethos exists in two cases - schools B1/B2 and C1/C2. Pupil statements in
school B1 link high uptake directly to the quite competitive (and intensive) recruitment into AS
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P/C by the school’s science department, resulting from the department’s sense of minimal
support by the school’s SMT. In contrast, recruitment into AS P/C by the science department in
school B2 is rather relaxed, relying on the school’s senior management and colleagues
responsible for subject advice. We can only infer that the low profile of the science department
in school C2, and the school’s SMT concern for even-handedness between departments may be
related to the school’s relatively low uptake of P/C AS subjects.
Although differences in management turbulence were identified in three cases (schools A1/A2,
B1/B2 and C1/C2) the influence on uptake of limited enthusiasm amongst physics staff about
the school’s GCSE science curriculum (schools A2 and C2) and the rebuilding of schoolcommunity relationships (school B2) can only be inferred.
A difference in managing the Y9 option choices was identified in two cases (schools C1/C2 and
D1/D2). Again, there is no direct evidence that the difference in the level of pupil input in their
Y9 choices influenced the P/C AS uptake in these schools.
A difference in the teaching of physics by specialists emerged in two cases (schools B1/B2 and
C1/C2). Pupils in school B2, where several selected their AS subjects on the basis of teacher
characteristics, prominently highlighted the recruiting power of the teachers’ enthusiasm about
their discipline and the breadth of applications they could present, preferably from own
experience. There is some evidence that the absence of these characteristics in non-specialist
physics teachers may have dissuaded B2 pupils to opt for AS Physics. In school C2, where almost
all pupils decided their AS subjects on the basis of target careers, no evidence exists that uptake
was affected by the fact that some of their physics was taught by non-specialists.
A difference in the science curriculum diversity offered at all four cases was identified. In all
cases the curriculum in the high uptake school provided alternative GCSE science subjects for
pupils with a non-science interest, or with a vocational aptitude. Examples are GCSE Applied
Science in parallel with double award and triple science (in schools A1, B1 and D1). In the very
academic school C1 double award science was offered alongside triple science, the latter being
the only subject offered at the equally academic school C2. Data from pupils in school B2 and
C1 suggest a direct link between P/C AS uptake and the provision of GCSE alternatives for nonscience inclined and non-academic pupils due to more homogeneous GCSE double award and
triple science teaching groups.
Three cases (schools B1/B2, schools C1/C2 and schools D1/D2) show a difference between the
admission requirements for P/C AS subjects in the two comparable schools. In all cases the low
uptake school had less stringent admission requirements, with school D2 even admitting pupils
with a C in double award sciences. No data in the interviews show that pupils took admission
requirements into account when selecting their subjects. Logically, the admission requirements
must have influenced uptake. However, it needs emphasising that the schools with the more
relaxed requirements still end up with a lower uptake. Staff in the low uptake schools report
that several pupils enter on the basis of B and C grades, and that some of these complete A2
with reasonable grades.
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The influence of the aspects related to pupil pathway support
Not surprisingly, each of the four aspects of the school context intended to influence pupil
pathways through subject and course choices and possibly careers have evidenced influence on
pupils’ P/C AS uptake.
In all but one school (A1) the role of Connexions was seen to focus primarily on non-academic
pupils and on securing work placements. In the case where Connexions personnel were
available for career advice, such guidance was appreciated and seen as influencing the uptake of
P/C AS subjects. However, it seems that major changes in the aims of Connexions will need to
be made if it is going to be of help in the selection of academic AS subjects, including P/C AS
subjects.
In two cases (schools A1/A2 and schools B1/B2) differences in emerged in the way work
experience was organised and perceived. In both high uptake schools, pupils (and staff!) saw
work experience as an opportunity to get an insight into the conditions of a possible job the
pupil could consider. Thus, all efforts were made to match pupils’ job interest and the work
placement, through an extensive school network with employers, through encouraging pupils to
identify their own placement, or reducing the competition for the work placements in the
Connexions pool by scheduling work experience early in the summer term rather than the usual
end of term. Data for all cases show that work experience has a considerable influence on
career selection, and thus on the P/C AS uptake.
Three of the four cases (schools A1/A2, schools C1/C2 and schools D1/D2) show a difference in
the way they organise extra-curricular career promotion. In contrast with the low uptake
schools, in schools A1, C1 and D1 considerable efforts are made to allow Y9 - Y12 pupils to
interact with the world of work. Pupils participate in several visits to local industry and
universities, have opportunities to take Nuffield scholarships, collaborate on engineering
projects, participate in science weeks, organise medical and engineering societies inviting
speakers for lunch meetings, and participate in career days at the school with carousel
interviews with a multitude of representatives (some parents) of the world of work. There is
considerable evidence that these extra-curricular career promotion activities influence pupils’
ideas about their future including a possible future career, and thus affect the uptake of P/C AS
subjects.
In three of the four cases (schools A1/A2, schools B1/B2 and schools D1/D2) the data show
differences in the way advice on the AS subject package is organised. In many schools staff are
specifically designated to support pupils in the choices of their AS subjects, sometimes called
Transitions Coordinators, Careers Advisors, or Subject Coordinators. In two of the three cases
the high uptake school had none of these officers (schools B1 and D1). The evidence shows that
a designated whole school Subject Coordinator often does not have a positive effect on uptake
of P/C AS subjects. Firstly, many consider that they need to be ‘subject impartial’, thus not
promoting specific subjects. Several consider that a careers choice at the age of 16 can or
should not be definite thus resisting reinforcing ideas about careers leading to specific subjects.
Pupils report that many Subject Advisors take as their starting point that the selection of AS
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subjects should cover ‘breadth’ of subjects in order to ‘keep options open’. This often results in
the suggestion to select mathematics, a science, English and an Art subject. In this combination,
the science is more likely to be biology than it is physics or chemistry. This suggestion may be
valid for pupils who have no idea about their future, but not for those with some idea of a
career or a university course they want to pursue. In addition, pupils report that Subject
Coordinators often use the efficiency argument of selecting ‘supporting subjects’, for instance
biology/chemistry, chemistry/physics, physics/mathematics, PE/biology, psychology/biology,
history/English, etc. Combined with required ‘breadth’, the efficiency argument also works
against uptake of physics or chemistry, let alone the uptake of all three sciences. It is notable
that in high uptake schools B1 and D1 advice on AS subject combinations fell to the teachers,
and in these cases science teachers have been very successful in proactively promoting careers
which are open to those with A-level physics and/or chemistry.
The influence of the aspects related to the pupil voice
Data from two cases (B1/B2 and C1/C2) show a difference in pupil ambitions, in both cases
focused on differences in values. Whereas pupils in schools B1 and C1 state that they wish to
make the most of their abilities, pupils in school B2 wish to balance school study with time for
their (part-time) job and for their social life, and pupils in school C2 argue that their values direct
them to occupations with a good ratio between effort and income. Evidence shows that such
pupil ambitions have a considerable influence on the uptake of P/C AS subjects.
Lastly, one case (schools C1/C2) show a difference in pupil empowerment by the schools
concerned. This empowerment is most evident in school C1 where pupils groups run the
medical society and the engineering society, and encouraged by staff organise a timetable of
invited speakers and workshops by different scientists and engineers. Similarly, Y12 pupils are
the main organisers of sustainability activities inside and outside the school involving utility
companies, architects and campaign groups. The data show that pupil empowerment
encourages direct engagement with the world of (scientific) work, and thus influences the
uptake of P/C AS subjects.
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Section 7: Conclusions and implications
The study, as far as the authors are aware, is the first that has used secondary data analysis to
identify pairs of contrasting schools in order to probe school-related factors that may influence
post-compulsory uptake of chemistry and physics. As such, both the methodological findings
and the substantive findings are of interest. The first section of the conclusions focuses on the
methodological usefulness of using secondary data to identify the sample, and the remaining
sections focus on the substantive findings. These are followed by suggestions for further
research, together with some implications for policy and practice.
7.1

Methodological implications

Secondary data analysis played a key role in this research study. The analysis of the NPD
provided a national picture of how many pupils carried on through compulsory education to
take A2 physics and/or chemistry. It should be noted that national level universe data is
available from other sources, such as the pooled data from the Examination Boards published by
the Joint Council of Qualifications (JCQ) or from the Department for Education (DFE) for the
number of entrants. However, it is important to recognize that the data published by the
awarding bodies and the government are calculated differently. The DFE published results, such
as the Statistical First Releases (SFR), is restricted to those pupils aged 16, 17 or 18. In contrast,
the JCQ figures are not concerned with the age of the pupils; instead they publish the A-level
results for each individual subject for all candidates in England, Wales, and Northern Ireland.
While data can be extracted from other sources without the need for the researcher to conduct
analyses, the data that is provided may not be consistent with the needs of the research project,
as was the case in this study. In addition, a major component of this study was to link the pupils
who took A2 chemistry and physics with their KS4 school. This linking can only be achieved
through analysis of the NPD.
The limitations of secondary data analysis have been well documented (Smith, 2008). Some of
the main issues surround data availability, outdated data, level of observation, quality of
documentation, and data quality control. Despite some of the limitations, the NPD appears to
offer an excellent resource as part of a mixed-methods approach, as was the case with this
study, where it was used in three principal ways: (i) to provide context , (ii) to explore
associations and (iii) to provide a sampling frame from which to select the case studies.
In the case of this study specifically, it is recognised that there are two aspects where the use of
the NPD raises potential issues to do with validity. Firstly, the case study data were collected in
2009, of necessity two years after the secondary data had been collected for A-level physics and
A-level chemistry uptake of A2 in 2007. Case study selection was based mainly on school factors
related to the GCSE examinations of this cohort, in 2005 and 2006. Although school
characteristics may not fluctuate wildly, the validity of contrasting case study data for schools
that have been paired on the basis of characteristics four years previously may be reduced.
Secondly, the secondary data are longitudinal for the pupils, but, by their nature, depict a
snapshot for a school. For instance, levels of achievement, progression into 16+ studies and
post-GCSE uptake of particular subjects may shift from year to year at the same school. This
aspect necessitates the inclusion of the school’s recent developments in the case study data
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collection, in order to identify if the picture emerging from the secondary analysis is constant, or
part of a changing trend. Despite these potential limitations, the use of the NPD to indentify
contrasting pairs of schools is a much more rigorous methodological design for probing factors
that may influence post-compulsory uptake of chemistry and physics than simply looking in
isolation at schools that appear to be successful.
7.2

Substantive findings from the quantitative data on school characteristics influencing
uptake

Exploration of the NPD led to a number of conclusions.
There was a clear link between ability and uptake. Schools with high levels of GCSE performance
across all subjects in terms of both A-C grades and A/A* grades had greater percentages of
pupils going on to take A2 physics and A2 chemistry. In a similar vein, schools with a high overall
mean science performance at GCSE had higher levels of A2 physics and A2 chemistry uptake.
These findings confirm the link reported in other studies between ability and uptake (e.g. Vidal
Rodeiro, 2007).
School structure influenced uptake. More pupils went on to study A2 chemistry and physics in
11-18 schools than in 11-16 schools. This could be explained by teachers in 11-18 schools having
a more direct interest in recruiting to AS subjects than teachers in 11-16 schools.
Curriculum structure exerted a noticeable effect. Schools where science were taught separately
at GCSE (triple science) had higher levels of uptake than schools where triple science was not
offered. This supports the findings reported by Gill et al. (2009).
Higher levels of chemistry A2 uptake were found in all female schools when compared to the
uptake in male only or co-educational schools, though this was not the case for physics, where
the trend was reversed. The picture for chemistry confirms other findings for chemistry uptake,
but differs from those for physics uptake (Gill et al., 2009).
Smaller school (fewer than 200 pupils) had lower levels of post-compulsory uptake of chemistry
and physics than larger schools, with the effects being particularly pronounced for chemistry.
7.3

Substantive findings from the attitude instrument

The findings from the use of the attitude instrument on the pupils in the case study schools
were largely in keeping with those from the earlier use of the instrument (Bennett and Hogarth,
2007) and other studies of attitudes to science (Jenkins and Nelson, 2005), and are therefore
considered only briefly here.
Overall pupils were more inclined to agree with statements about general benefits of studying
science such as ‘It is important for this country to have well-qualified scientists’ than they were
to agree with more personal statements, such as ‘It would be good to have a job as a scientist’.
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There were two findings that were not in keeping with the finds of attitudes studies more
generally. Firstly, female pupils tended to have a more positive attitude towards science than
male pupils. This contrasts with the more usual finding that males are more positive than
females. However, this may well be explained by the sample containing a higher proportion of
more able pupils than the population as a whole, and comprising 61% females and 39% males.
Typically, more able female pupils are more positively disposed towards science. In addition,
pupils who attended schools that have low post-16 uptake compared to those who attend high
uptake schools reported more positive attitudes towards science. These differences are counter
to what might have been expected. However, because the instrument was completed
anonymously, it was not possible to pursue this aspect in more detail.
7.4

Substantive findings from the case study schools

The case studies were specifically undertaken to explore in detail school-related reasons for
post-compulsory uptake of chemistry and physics. The key findings are discussed under two
headings: pupil’ strategies for subject choice, and the influence of school-related factors.
Pupils’ strategies for subject choice
Unsurprisingly, the data indicated that an individual pupil may use several strategies for
selecting their AS subjects. Common combinations were strategies based on GCSE experience
and aspirational strategies centred on an intended career, or tactical strategies (keeping options
open) and experiential strategies.
The most notable difference between matched high-uptake and low-uptake schools in relation
to chemistry and physics was that pupils in high-uptake schools were more likely to make a
proactive choice: they were looking towards their future, they saw themselves as in control, and
saw the value of studying chemistry and/or physics for their intended career. In contrast, pupils
in low-uptake schools were generally making a reactive choice based on experiential and tactical
strategies. This suggests that the locus of control is moved towards the system or the school,
these pupils decided on the basis of the past, and often chose defensively.
It was also interesting to note a difference in ambition between pupils in high-uptake schools
and those in low-uptake schools. In the former case, pupils reported wanting to make the most
of their abilities, whereas in the latter case, pupils talked in terms of balancing school study with
time for a (part-time) job and for social life. Evidence from the study indicates that such pupil
ambitions have a considerable influence on the uptake of chemistry and physics.
The influence of school-related factors
Twelve aspects of school contexts have been identified as potentially influencing pupil decisions
(see Table 6.11). This section summarises the key points that emerge in relation to these
factors.
The nature of the science curriculum offered at Key Stage 4 exerted an influence. In high-uptake
schools, the curriculum provided alternative GCSE science subjects for pupils with a non-science
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interest, or with a vocational aptitude, such as GCSE Applied Science in parallel with double
award and triple science. The provision of alternative curricula permitted more homogeneous
GCSE double award and triple science teaching groups, and this, in turn, appeared to influence
pupils positively towards choosing chemistry or physics. It should be noted that the provision of
a triple science option did not, in itself, appear to have a universally positive effect: triple
science was the only option offered by one of the selective, but low-uptake case study schools.
This suggests that other factors also have an impact.
The admission requirements for post-16 study also exerted a noticeable effect, with low-uptake
schools having less stringent requirements for science grades at GCSE than high uptake schools.
Proactive recruitment strategies by science departments in schools resulted in high uptake of
chemistry and physics. Where science departments take a more relaxed approach, leaving
advice on subject choice to, for example, school senior management team staff or careers staff,
uptake tended to be lower. In the case of senior management staff, advice tended to be
underpinned by a desire for ‘even-handedness’ on the part of staff, who did not want to be seen
to be favouring any particular subject areas. In the case of careers staff, advice would often take
the form of ‘keeping your options open’.
Teaching by subject specialists exerted an influence on uptake in some schools, particularly in
the case of physics specialists. Pupils in low-uptake schools tended to select their AS subjects on
the basis of teacher characteristics, such as their enthusiasm for the subject and the extent to
which they could give examples of applications of the subject. The absence of these
characteristics in non-specialist physics teachers may have dissuaded pupils to opt for AS
Physics. However, it should be noted that the absence of subject-specialist teaching did not
always appear to have such an effect in the case where pupils selected subjects on the basis of a
chosen career. Careers advice and activity, including extra-curricular careers-related activity,
emerged as being of substantial influence on uptake of chemistry and physics.
Advice on post-16 choices emerged as being crucial, though playing out in somewhat
unexpected ways. What was striking was that, in two of the high uptake schools, no member of
staff held a specific responsibility for offering careers advice, and the science departments
themselves operated proactive recruitment strategies. The evidence indicates that having a
designated member of staff offering careers advice often did not have a positive effect on
uptake of chemistry or physics. This was because such staff felt the need to be impartial, and
also to encourage pupils to go for breadth of study to keep their options open. Advice in this
context to take one science usually resulted in biology being selected. Careers staff also put to
pupils an efficiency argument: certain subject combinations are good because one needs to
learn the overlapping content or skills between supporting subjects only once, for instance
between biology/chemistry, chemistry/physics, physics/mathematics, PE/biology, psychology/
biology, history/English, etc. However, the ‘efficient’ double science combinations appear to be
discouraged due to requirement for ‘breadth’, thus militating against the uptake of physics or
chemistry.
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One specific point concerning careers advice relates to the role of Connexions, an outside agency
tasked with supporting pupils with career advice and special educational needs, including
apprenticeships and training routes. In all but one of the schools in this study, the role of
Connexions was seen to focus primarily on non-academic pupils and on securing work
placements, rather than offering advice on post-16 study for more academic pupils. This would
suggest that the role of Connexions might need rethinking if it is to form part of a strategy to
increase post-16 uptake of chemistry and physics.
Well-organised work experience had a considerable influence on career selection, and thus on
subject uptake. High-uptake schools were characterised by placements being organised early in
the summer term of Year 10 (rather than towards the end of the school year), active
involvement of pupils in seeking placements, and efforts made to match placements to pupils’
interests. High-uptake schools also tended to have an extensive school network with employers.
Extra-curricular careers promotion also had a noticeable impact on uptake. In high-uptake
schools considerable efforts were made to allow Y9 - Y12 pupils to interact with the world of
work through, for example, visits to local industry and universities, opportunities to take
Nuffield scholarships, participation in science weeks, and holding careers days with external
speakers. In particular one school had pupil-organised medical and engineering societies, where
external speakers were invited to talk to pupils. This pupil empowerment encouraged direct
engagement with the world of working scientists, and thus exerted a positive effect on uptake of
chemistry and physics.
7.5

Impact of the work and suggestions for further work

The study has the potential to have an impact on post-compulsory uptake of chemistry and
physics in several ways. The most obvious of these arises from the key messages of the study
about the nature of careers provision, including work experience and other activities that
encourage pupils to interact with the world of work. Although the evidence has been drawn
from a limited number of case studies, the findings are sufficiently consistent to point to the
value of a research and impact evaluation study in which a team of researchers work with
teachers in a number of interested schools on strategies and supporting materials for careers
input in science. The recent Government-funded STEM Subject Choice Careers project would
provide a very valuable resource here. Such a project would also provide an opportunity for the
development of courses and resources to support the continuing professional development
(CPD) of science teachers and teachers with a responsibility for careers advice.
The study also points to a number of areas that would benefit from further research to extend
and strengthen the emerging evidence base for decision-making.
It is recognised that the study draws on a limited number of case studies, and this number could
usefully be augmented with further case studies from the same clusters to test the strength of
the current conclusions. Given that the study has identified features that contribute to high
uptake in some schools that are not present in low-uptake schools, it would also be possible to
undertake case studies of non-paired schools to establish the extent to which they displayed the
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characteristics associated with high-uptake schools.
independent schools.

This could include boys’ schools and

There are also particular aspects that contribute to high uptake that would benefit from more
detailed exploration. In particular, these relate to exploration in more detail of the effects of
the following:






the nature of careers advice;
the nature and timing of work experience;
the effects of activities that encourage pupils to interact with the world of work;
different curriculum structures are Key Stage 4;
the effects of different entry requirements for post-compulsory study of chemistry and
physics at advanced level.

Finally, the study suggests that there could be merit in undertaking a longitudinal study of
factors influencing subject choice. Such a study might take the form a quantitative interrogation
of the Pupil-Level Annual School Census data and National Pupil Database (NPD), and of a series
of case studies of particular schools, gathering both qualitative and quantitative data.
7.6

Implications for policy and practice

The pairing of high-uptake and low-uptake schools has allowed the identification of a number of
strategies that would appear to be worth implementing in schools, as they were present in high
uptake schools and absent from low uptake schools.
A school strategy that aims to improve uptake of chemistry and physics post-16 should consider
incorporating the following features:
There needs to be diversity in the pre-16 curriculum, such that it offers a range of choices for
pupils with differing aptitudes for a science, including applied science and triple science. Schools
that do not offer this diversity characteristically have lower uptake of chemistry and physics.
The admissions strategy for advanced-level study needs to match appropriately pupil ambitions.
Currently, a lower entry strategy (of Grade C at GCSE) does not result in higher uptake of
chemistry and physics, rather it promotes the converse.
The school should offer appropriate and targeted careers advice and careers related activity, as
such activity is crucial to stimulating pupil ambition and helping them learn about sciencerelated careers. Such advice needs to come from informed science subject specialist teachers.
If careers advice is left wholly to others (designated careers teachers, staff in the school
management team, external agencies such as Connexions), post-16 uptake of chemistry and
physics is likely to be low.
The school should offer a range of opportunities for pupils to interact with the world of work,
such as, for example, visits to local industry and universities, participation in science weeks, and
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holding careers days with external speakers, science-focused societies with a high level of pupil
involvement. Schools that do not offer such opportunities characteristically have lower levels of
uptake.
The school should be proactive in matching a pupil’s work placement with an indicated career
interest on the part of the pupil. Here a school network of contacts with local employers is
essential, as well as the willingness to mobilise parents and support pupils who intend to make
their own arrangements for their work experience. Schools that consider work experience
unrelated to testing ideas about careers show typically lower levels of uptake.

58

REFERENCES
Ainley, J., Kos, J., & Nicholas, M. (2008) Participation in science, mathematics and technology
education in Australian education (ACER Research Monograph 63). Camberwell, Victoria:
ACER.
Bennett, J. & Hogarth, S. (2009) Would you want to talk to a scientist at a party? High school
pupils’ attitudes to school science and to science. International Journal of Science
Education, 31 (14), 1975-98.
Bennett, J. & Hogarth, S. (2007) Annual National Survey of Year 9 Pupils’ Attitudes to Science:
Year 3 Report, September 2008. Report commissioned by Astra-Zeneca. York: University of
York, Department of Educational Studies.
Department for Children, Schools, and Families. (2008) GCE/VCE A/AS and equivalent
examination results in England, 2006/07 (Revised).
http://www.education.gov.uk/rsgateway/DB/SFR/s000769/index.shtml.
Department for Children, Schools, and Families (2009) Progression to science post-16: An
enquiry into the factors which are influential in achieving high levels of take-up of science
subjects post-16.
http://www.stemforum.org.uk/assets/pdf/SNS%20Sci%20post%2016%20wholebook.pdf
Gill, T., Vidal Rodeiro, C. & Bell, J. (2009) The complexities surrounding the uptake of A-level
physics. Paper presented at the annual meeting of the British Educational Research
Association Conference, September 2-5, in Manchester, UK.
Department for Education. (2011) Maths and science education: the supply of high achievers at
A-level. http://education.gov.uk/publications/eOrderingDownload/DFE-RR079.pdf
Gorard, S. & See, B. H. (2009) the impact of socio-economic status on participation and
attainment in science. Studies in Science Education, 45 (1), 93-129.
Gorard, S. & Taylor, C. (2004) Combining methods in educational and social research.
Maidenhead: Open University Press.
Industry Canada (2007) Mobilizing science and technology to Canada’s advantage.
http://www.ic.gc.ca/eic/site/ic1.nsf/eng/h_00856.html
Jenkins, E. & Nelson, N. (2005) Important but not for me: pupils’ attitudes towards secondary
school science in England. Research in Science and Technological Education, 23 (1), 41-57.
Lyons, T. (2006) Different countries, same science classes: Pupils’ experiences of school science
in their own words. International Journal of Science Education, 28 (6), 591-613.
Munro, M. & Elsom, D. (2000) Choosing Science at 16: The influence of science teachers and
careers advisers on pupils’ decisions about science subjects and science and technology
careers. Cambridge: Career Development Organisation (CRAC).
Murphy, P. & Whitelegg, E. (2006) Girls in the physics classroom: A review of the research on
the participation of girls in physics. London: Institute of Physics.
National Science Foundation (2010) Science and engineering indicators 2010.
http://www.nsf.gov.statistics/seind10.
Organization for Economic Co-operation and Development (2009) Science, Technology and
Industry scoreboard. Paris: OECD Publications.
Roberts, G. (2002) SET for success: The supply of people with science, technology, engineering
and mathematics, skills. London: HM Treasury.

59

Sainsbury, Lord, of Turville. (2007) The race to the top. A review of government’s science and
innovation policies. Norwich: HMSO.
Smith, E. (2008) Using secondary data in educational and social research. Milton Keynes: Open
University Press.
Smithers, A. & Robinson, P. (2007) Physics in schools and universities III: Bucking the trend.
Buckingham: University of Buckingham.
Stokking, K. (2000) Predicting the choice of physics in secondary education. International
Journal of Science Education, 22 (12), 1261-83.
The Royal Society. (2008) Science and Mathematics Education, 14-19. A State of the Nation
Report. London: The Royal Society.
Van Langen, A. & Dekker, H. (2005) Cross-national differences in participation in tertiary
science, technology, engineering and mathematics education. Comparative Education, 41,
329-50.
Vidal Rodeiro, C. (2007) A-level subject choice in England: patterns of uptake and factors
affecting subject preferences. Cambridge: Cambridge Assessment.
Woolnough, B. (1991) The making of engineers and scientists. Factors affecting schools success
in producing engineers and scientists. Oxford University: Department of Educational
Studies.

60

Appendix 1: The attitude inventory

Student Science Questionnaire: What do you think of science?

Completing the questionnaire

Dear Student,
We are interested in finding out about

In this questionnaire you are given statements about an aspect of

your views on science as part of a three

science. You need to do two things:

year survey of Year 9 students across the
country. We are very keen to know what

First read the statement at the top of the page and then decide

you think about:

whether you agree with the statement, neither agree nor disagree

A Science in school
B Your own interest in science
C Science and society

with the statement, or disagree with the statement.

Second, circle the reason which best fit your view.

If you change

your mind, just put a line through the circle and circle another
reason.

An example has been done for you on the back of this page.

A01

Science lessons are among my favourite lessons

I agree because…

I neither agree nor disagree because…

I disagree because…

a

…I like the topics we have studied

k

…it depends on what we are doing

p

b

…I find the topics we have studied
easy

l

…science lessons are nothing special

q

c

…I like being able to put my own ideas
forward

m

…I am not really into being at school

r

…I don’t like discussions

d

…I like the discussions we have

s

…I would prefer to do more practical
work

t

…what we do is boring

z

… another reason – please say what

x

… another reason – please say what

y

… another reason – please say what

…I don’t like the topics we have
studied
…I find the topics we have studied
hard

First, a little bit of information about you …

Your name…
(Please note your normal class teacher will not get to see your responses.)
Your school:…………………………………………………………
Please circle what applies to you below:
Your sex:

male

female

THANKS FOR ALL YOUR HELP WITH THIS PROJECT
Department of Education, The University of York

A Science in school
A01

Science lessons are among my favourite lessons

I agree because…

I neither agree nor disagree because…

I disagree because…

a

…I like the topics we have studied

k

…it depends on what we are doing

p

b

…I find the topics we have studied
easy

l

…science lessons are nothing special

q

c

…I like being able to put my own ideas
forward

m

…I am not really into being at school

r

…I don’t like discussions

d

…I like the discussions we have

s

…I would prefer to do more practical
work

t

…what we do is boring

z

… another reason – please say what

x

… another reason – please say what

y

… another reason – please say what

…I don’t like the topics we have
studied
…I find the topics we have studied
hard

A02

When I have a choice after GCSE, I will choose at least one science subject.

I agree because…
a

…I need them for the job I want to do

b

I neither agree nor disagree because…

p

…you don’t need science subjects for
the job I want to do.

…I want to take Biology

q

…science subjects are hard

c

…I want to take Chemistry

r

…I don’t see the point of the things we
do in science

d

…I want to take Physics

s

…science subjects involve too much
work

e

…my parents would like me to take
one or more science subjects

t

…science subjects aren’t cool

f

…I have really enjoyed science
lessons this year

u

…I can get a better grade in other
subjects

x

… another reason – please say what

z

… another reason – please say what

k

y

…I haven’t thought about the subjects
that I want to do

I disagree because…

… another reason – please say what

A03

What we do in science lessons is useful whatever you do after you leave school.

I agree because…

I neither agree nor disagree because…

I disagree because…

a

…studying science helps people
understand the world they live in

k

…science is no more or less useful
than any other subject

p

…most of your life you can get by with
common sense, so you don’t need
science

b

…science affects so many things in
everyday life

l

…it depends on what you do when you
leave school

q

…knowing about something may not
change how you behave, e.g. smoking
and lung cancer

c

…knowing about science and how it
works helps you make better decisions
about some things

x

… another reason – please say what

y

… another reason – please say what

z

… another reason – please say what

B Your own interest in science

B01

I like watching science programmes on the TV.

I agree because…

I neither agree nor disagree because…

a

…they make me more interested in
science.

k

b

…they help me understand the science
we do at school.

l

c

…I like seeing how science is used in
the real world.

x

… another reason – please say what.

I disagree because…

…science programmes are no more or
less interesting than other
programmes.
… I like them only if they are about
wildlife.

p

…I would never watch a science
programme on TV.

q

…I never watch TV.

m

… I like them only if they are about
science fiction.

r

…they present scientists in a
stereotyped way, such as men wearing
white coats.

y

… another reason – please say what.

z

… another reason – please say what.

B02

I would trust something a scientist said.

I agree because…
a

…scientists are respected members of
the community.

b

I neither agree nor disagree because…

p

…scientists alter the results from their
experiments.

…it is part of their job to care about
things.

q

…scientists confuse people with long
words.

c

…scientists are intelligent people.

r

…they might get things wrong.

d

…scientists have expert knowledge.

s

…scientists always seem to be arguing
about things.

t

…they don’t care about the truth, they
just want to be famous.

u

…they don’t always tell people what
they have a right to know.

z

… another reason – please say what.

x

… another reason – please say what.

k

y

…it depends on who the scientist is.

I disagree because…

… another reason – please say what.

B03

It would be good to have a job as a scientist.

I agree because…

I neither agree nor disagree because…

I disagree because…

a

…I would like to work in a laboratory.

k

…it depends on the particular job that
you would do.

p

…scientists do boring jobs.

b

…scientists do many different types of
jobs.

l

…I don’t know much about what
scientists do.

q

…scientists are generally not well paid.

c

…scientists do interesting jobs.

r

…scientists are a bit weird.

d

…scientists are generally well paid.

s

…scientists try new things without
thinking about the risks.

e

…scientists are people who can
change the world for the better.

t

…scientists have to make too many
compromises.

u

…people see scientists as causing
problems in the world.

v

…scientists care more about science
than people.

z

… another reason – please say what.

x

… another reason – please say what.

y

… another reason – please say what.

C Science and society
C01

Science has a positive influence on society.

I agree because…
a …science has given society things like
cars, computers and TVs.
b

c

d
e
f
g

…science has made medical
breakthroughs (e.g. finding cures for
diseases and transplant surgery).
…science makes life easier (e.g.
Hoovers, washing machines and
telephones).
…science makes life safer (e.g. air bags in cars).
…scientific theories can change the
way people think (e.g. evolution).
…science is about solving the
problems in society.
…science creates jobs.

I neither agree nor disagree because…
k …scientists tend to do what they want
and don’t always have a good effect.
l

…it depends on the country you live in,
science is of more benefit in developed
countries.

I disagree because…
p …what happens in science has very
little to do with society and everyday
life.
q …science has gone too far and is trying
to control our lives.
r

s
t
u
v

w
x

… another reason – please say what.

y

… another reason – please say what.

z

…you just have to look at some of the
things that science has done, such as
nuclear weapons and pollution.
…science creates more problems than
it solves.
…a lot of scientific research is used for
hi-tech weapons.
…scientists don’t always consider the
ethics of what they are doing.
…it can be dangerous to live near
things like nuclear power stations.
…science is getting out of control and
there is nothing we can do to stop it.
… another reason – please say what.

C02

Science makes an important contribution to the wealth of the nation.

I agree because…
a

…science helps create jobs.

b

I neither agree nor disagree because…

p

…as science solves problems, it just
creates more problems to solve and
that costs more and more money.

…without science we would not have
any industry to make money for the
country.

q

…science is not about money, it is
about finding things out.

c

…without science there would not be
discoveries that might make money.

r

…most jobs do not involve science.

d

…science leads to inventions, which
people then buy.

x

… another reason – please say what.

z

… another reason – please say what.

k

y

…I don’t know enough about this.

I disagree because…

… another reason – please say what.

C03

It is important for this country to have well-qualified scientists.

I agree because…
a

…scientists are needed for
developments in areas such as
medicine.

b

…scientists in this country can help
other countries.

c

…they help make the country a better
place to live in.

d

…scientists can help Government
make the right decisions, e.g. about
the environment.

x

… another reason – please say what.

I neither agree nor disagree because…

I disagree because…

k

…scientists are no more important than
other groups of people.

p

…they do more harm than good.

y

… another reason – please say what.

z

… another reason – please say what.

C04

People who do not know much science are at a disadvantage in today’s society.

I agree because…
a

…it means you won’t be able to
understand things you see on the
News or in papers (e.g. cloning).

b

I neither agree nor disagree because…

p

…scientists get things wrong so
knowing about science isn’t much help.

…if you don’t, scientists could fool you
about things because you don’t
understand what’s going on.

q

…lots of people manage to get on in
society without knowing much science.

c

...knowing some science can help you
get a job.

r

…it’s not very cool to be into science.

x

… another reason – please say what.

z

… another reason – please say what.

k

y

…I don’t think it makes much difference
either way.

I disagree because…

… another reason – please say what.

Appendix 2: Interview schedules
Interview with Careers Coordinator
Thank you very much for agreeing to talk to me about the uptake of science after GCSE. Judith
Bennett, Gill Hampden-Thompson and myself, Fred Lubben, from the University of York are
constructing case studies of ‘schools that make a difference’ with regard to the uptake of
science after the completion of compulsory schooling. The study is funded by AstraZeneca. This
discussion, as part of such a case study, will be confidential and the reporting will be
anonymous, so I hope you can be as frank as possible. The interview questions are detailed
below.

1. Your role within the school
1.1

Could you briefly explain your role(s) within the school?

1.2

How long have you been in the role as careers coordinator, and how long at this school?

2. Post-16 subject selection
2.1

Could you please give me an overview of the strategies the school uses in supporting KS4
students to decide on their post-GCSE work or study? (time-tabled, events, dip-in resources,
placements, excursions)

2.2

What is your view about the effectiveness of these strategies in providing information?

2.3

What is your view about the effectiveness of these strategies in helping making decisions?

3. Science career support
3.1

What is the nature of encouragement the school provides for opting for a science career?

3.2

What would be required to provide further encouragement for opting for a science career?

4. Science subject uptake
It is clear that decisions to take particular AS-subjects are based on a variety of reasons. I am
particularly interested in your views about possible reasons related to the school.
4.1

What are some reasons related to the pre-16 experience at the school that may encourage or
hinder youngsters to take up AS Physics or AS Chemistry?

4.2

What are some reasons related to the post-16 science curriculum that may encourage or hinder
youngsters to take up AS Physics or AS Chemistry?

4.3

What are some other reasons in the school context that may encourage or hinder youngsters to
take up AS Physics or AS Chemistry?

5.
5.1

Any other comments
Do you want to comment on any other aspects of post-16 uptake of science in your school?

Thank you very much for taking the time to talk with me

Interview with Coordinator Teaching and Learning
Thank you very much for agreeing to talk to me about the uptake of science after GCSE. Judith
Bennett, Gill Hampden-Thompson and myself, Fred Lubben, from the University of York are
constructing case studies of ‘schools that make a difference’ with regard to the uptake of
science after the completion of compulsory schooling. The study is funded by AstraZeneca. This
discussion, as part of such a case study, will be confidential and the reporting will be
anonymous, so I hope you can be as frank as possible. The interview questions are detailed
below.

1. The context
Your role within the school
1.1

Could you briefly explain your management role(s) within the school?

1.2

How long have you been in the role as curriculum leader, and how long at this school?

The school
1.3

Could you describe briefly the character of the school? What are three main differences from
schools around us?

1.4

How ‘science-oriented’ is the environment of the school?

1.5

What is the retention rate of GCSE students into AS-level? How has it changed over the last five
years?

2. The science curriculum
GCSE science
2.1

Could you give a brief overview of the science curriculum for GCSE?

2.2

How did the science GCSE curriculum change over the last three years?

2.3

What are some dilemmas with the science GCSE curriculum choices the school had to make?

Post-16 science curriculum
2.4

What are the science and technology subjects offered at post-16 level? Why these subjects?

2.5

Does the school offer specific clusters of subject combinations at AS level? If so, what are
these?

2.6

What is the school’s policy on admission into AS Physics and AS Chemistry?

3. Science subject uptake
It is clear that decisions to take particular AS-subjects are based on a variety of reasons. I am
particularly interested in your views about possible reasons related to the school.
3.1

What are some reasons related to the GCSE science experience at the school that may
encourage or hinder youngsters to take up AS Physics or AS Chemistry?

3.2

What are some reasons related to the post-16 science curriculum that may encourage or hinder
youngsters to take up AS Physics or AS Chemistry?

3.3

What are some other reasons in the school context that may encourage or hinder youngsters to
take up AS Physics or AS Chemistry?

4.
4.1

Any other comments
Do you want to comment on any other aspects of post-16 uptake of science in your school?

Thank you very much for taking the time to talk with me

Interview with Head of the Science Department
Thank you very much for agreeing to talk to me about the uptake of science after GCSE. Judith
Bennett, Gill Hampden-Thompson and myself, Fred Lubben, from the University of York are
constructing case studies of ‘schools that make a difference’ with regard to the uptake of
science after the completion of compulsory schooling. The study is funded by AstraZeneca. This
discussion, as part of such a case study, will be confidential and the reporting will be
anonymous, so I hope you can be as frank as possible. The interview questions are detailed
below.

1. The science department
1.1

Could you briefly explain the management structure of the science department?

1.2

What is the staff composition in terms of science specialisms, teaching experience, etc.?

1.3

What is the profile of the science department within the school?

1.4. How ‘science-oriented’ is the environment of the school?

2. The science curriculum
GCSE science
2.1

Could you please give a brief overview of the science curriculum for GCSE?

2.2

How did the school’s science GCSE curriculum change over the last three years?

2.4

What are some dilemmas with the science GCSE curriculum choices the department had to
make?
Can you give an overview of extra-curricular science activities at GCSE level?
To what extent are the separate sciences taught by the respective science specialists?

2.5
2.6

Post-16 science curriculum
2.6

What are the science subjects offered at post-16 level? Why these subjects?

2.7

Roughly how large are the AS groups for each subject?

2.8

Have there been significant changes in these numbers over the last five years? If so, why do you
think this has happened?

2.9

What is your view about prescribed clusters of subject combinations at AS level?

2.10 What is your view about the school’s policy on admission into AS Physics and Chemistry?

3. Science subject uptake
3.1

What does the department do to recruit students into AS science subjects? How effective do
you think this is?

3.2

What are some reasons related to the GCSE science experience at the school that may
encourage or hinder youngsters to take up AS Physics or AS Chemistry?

3.3

What are some reasons related to the post-16 science curriculum that may encourage or hinder
youngsters to take up AS Physics or AS Chemistry?

3.4

What are some other reasons in the school context that may encourage or hinder youngsters to
take up AS Physics or AS Chemistry?

4.

Any other comments

4.1 Do you want to comment on any other aspects of post-16 uptake of science in your school?

Thank you very much for taking the time to talk with me

Group discussion with AS students
Thank you very much for agreeing to talk to me about the uptake of physics and chemistry after
GCSE. Judith Bennett, Gill Hampden-Thompson and myself, Fred Lubben, from the University of
York are constructing case studies of ‘schools that make a difference’ with regard to the uptake
of science after the completion of compulsory schooling. The study is funded by AstraZeneca.
This discussion, as part of such a case study, will be confidential and the reporting will be
anonymous, so I hope you can be as frank as possible. The questions are detailed below.

1.

As a start could you please tell me your name and the AS subjects you are currently
taking?

2.

I have put some very blunt statements on the process of making AS choices on a piece of
paper. Could you jot on a piece of paper if you could make a case FOR or case AGAINST
each statement. We will select a controversial statement and have an off-the wall
discussion about this.

3.

I am interested in AS Physics and AS Chemistry, particularly in the reasons why you have
chosen these subjects. There are many possible reasons why you could decide to take
physics and/or chemistry. I am interested in reasons related to the school.

3.1. From your personal experience, what was it in the science GCSE curriculum in the school
that strengthened your resolve to take physics and/or chemistry further? Any specific
examples?
3.2. From your personal experience, what was it in the GCSE teaching strategies for science
(inside or outside the classroom) in the school that strengthened your resolve to take
physics and/or chemistry further? Any specific examples?
3.3. From your personal experience, what was it in the science teachers that strengthened your
resolve to take physics and/or chemistry further? Any specific examples?
3.4. From your personal experience, what was it in the A-level options available in the school
that strengthened your resolve to take physics and/or chemistry further? Any specific
examples?
4.

You’ll have friends who had similar good science GCSE results, but they are not taking
science any further. Can you keep one or two of these in mind? I wonder what the main
reasons are for them not to pursue science into A-level?

5.

Is there anything else you want to bring up regarding the reasons for taking up AS Physics
and/or AS Chemistry?

Thank you very much for taking the time to talk with me

Statements about the selection of AS subjects:

A.

Students in our school select an AS subject if they can relate the study discipline to
people they know (about).

B.

In our school, choices of AS subjects have nothing to do with your GCSE experience, but
everything with what you want to do after A-level.

C.

In our school, more students would take up AS physics, if physics would NOT be taught
in KS3 and KS4.

D.

In our school, more students would take up AS physics, if GCSE science emphasised the
link with everyday life.

E.

More students would complete A2 physics, if the school dropped the entry requirement
related to the minimum science achievement.

Statements about the selection of AS subjects:

A.

Students in our school select an AS subject if they can relate the study discipline to
people they know (about).

B.

In our school, choices of AS subjects have nothing to do with your GCSE experience, but
everything with what you want to do after A-level.

C.

In our school, more students would take up AS physics, if physics would NOT be taught
in KS3 and KS4.

D.

In our school, more students would take up AS physics, if GCSE science emphasised the
link with everyday life.

E.

More students would complete A2 physics, if the school dropped the entry requirement
related to the minimum science achievement.

