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i Executive Summary

Executive Summary

About the project

In the light of a decline in recent years in the popularity of chemistry post-16,
and consequently in higher education, the Royal Society of Chemistry (RSC)
commissioned the National Foundation for Educational Research (NFER) to
undertake a study to determine how pupils make subject and career choices
regarding chemistry, and to evaluate the materials' it produces to promote the
chemical sciences to young people.

Research design

« A literature review was undertaken to determine when young people make
choices, who advises them, and what are the influences on choice? It drew
on relevant findings from existing reviews in the field (e.g. Jagger, 2004;
Lord and Jones, 2006; Payne, 2003), updated with key findings from the
most recently published literature.

« In order to gather opinions on the RSC materials, interviews were carried
out with 146 young people (aged 11-19) and 52 members of school staff
(chemistry teachers, heads of chemistry, and school careers advisors) from
30 schools and colleges in England. The interviewees were also asked
more widely about their experiences of school chemistry, careers guidance
activity and their future plans.

« Short telephone interviews were also carried out with seven other users of
the RSC materials (including university lecturers, Connexions staff, and
education liaison officers from the chemical industry).

« The key findings from the literature review were also discussed with a sub-
sample of school staff and other stakeholders in order to establish the
extent to which they resonated with their experiences.

Key findings from the review of literature
The review of the literature highlighted the following key findings and
influences on young people’s subject and career choices regarding chemistry:

. the importance of the primary phase in science attitude formation
« the deterioration of science attitude throughout secondary education

« aneed for chemistry teachers’ and careers advisors’ more up-to-date
knowledge of chemistry careers

! The materials included: RSC posters ‘Not all chemists wear white coats’, ‘Chemists in their element’
and ‘That’s Chemistry’; RSC booklets ‘How far have we come with the help of science?’, ‘Life Beyond
Exams’; and RSC leaflets ‘Chemistry Career Profiles’ and ‘Choosing a degree’.
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« young people’s desire for careers guidance to be impartial, cover the full
range of options, and come from those in the know (e.g. in the profession,
on the course)

« greater support for developing young people’s decision-making skills,
including more explicit links made between careers guidance activity and
the decision-making process

« young people’s perceptions and images of chemists and chemistry (e.g.
‘white coats’ and ‘labs’, ‘hard-working’ and ‘academic’)

« pupils’ experiences of chemistry in the curriculum (e.g. difficult, some
lack of relevance/practical application to current lives and jobs)

« pupils’ experiences of how chemistry is taught (e.g. requests for greater
emphasis on practical and collaborative approaches)

« young people’s own ambitions (e.g. chemistry tends to be chosen as
means to another end, such as medicine or veterinary science)

« parental influence (including perceptions of science as a ‘solid’ subject)

« peer influence (to some extent).

School staff and stakeholders agreed with most key findings from the
literature, except the nature and extent of peer influence; and, with regard to
images of chemistry, the lack of female role models suggested by the
literature. Interviewees identified the following additional influences on
pupils’ chemistry choice:

« teacher influence (i.e. a perceived impact of non-specialist teaching and
the quality of chemistry teaching on pupils’ engagement in chemistry)

« the pull of financial remuneration (i.e. the earning potential related to
different careers).

Key findings from the interview survey

About the materials, overall:

« the young people and staff were positive, noting their visual appeal and
promotion of wide-ranging aspects of chemistry and chemistry careers

« there was somewhat limited familiarity with and usage of the materials
by the young people; and amongst the staff and stakeholders, familiarity
with the materials was not universal

« the posters had an appeal and relevance to younger pupils (e.g. those in
key stage 3), whilst their helpfulness deteriorated in post-16. In key stage
4 and beyond, young people wanted more detailed information about
careers from chemistry

« the overall impact of the materials varied across the age ranges. At key
stage 3, the materials seemed influential on attitudes towards chemistry
and on possibly choosing chemistry. At key stage 4, the materials seemed
most useful for decision making, with some potential for impact on
choice. At post-16, although the materials were perceived to be useful, for
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the majority of pupils it would appear too late to have an actual influence
on choice

The following recommendations for the materials were made by both
young people, and to some extent the staff:

« to be available at all times, especially at key early decision points
(including Year 9 and Year 11); and be more accessible, including some
directed use and consideration of the materials (e.g. by teachers,
science and PSE staff), as well as the availability of personal copies for
use in own time

« to show even greater relevance to chemistry careers — relaying ‘this is
what chemists do’; ‘how will I get there?’; ‘what will I earn?’; ‘where can
I work?’; and personal statements relaying ‘this is what I do’

« specific actions might include amending the amount and layout of text
on poster material (e.g. using bullet points, annotations and text boxes);
and redesigning the images on the booklet material to convey chemistry
careers and further study ‘in action’ in the 21% century.

In addition, the staff recommended that the materials: might be integrated
into subject learning; and might promote an even greater diversity of careers
including those that might appeal to middle and lower ability students (e.g.
careers that could be accessed via more vocational routes).

Wider findings about chemistry and careers advice included:

careers advisors and websites were young people’s most common
sources of careers advice and information overall; external people in the
job/profession were particularly ‘trusted’ sources of information

- in key stage 3, there was a particular preference for careers guidance from
people and ‘those in the know’ over materials. In key stage 4 the primary
careers informants included careers advisors, parents, and also subject
teachers. In post-16, students seemed to be undertaking much more pro-
active research through websites, materials and the careers library

« in order to attract young people to chemistry study and chemistry careers,
young people and staff felt that the relevance, enjoyment and
manageability of the chemistry curriculum could be improved, in
particular via greater practical application

« likewise, in promoting chemistry to young people, interviewees
recommended more contact for young people with chemists (e.g. via
talks, demonstrations and work experience), and, noted by staff and
stakeholders, greater partnership working particularly between school-
industry and school-university might be developed.

Findings from the literature review about stimulating interest in chemistry well
before times of choice (i.e. before Years 9 and 11) were not as strongly
emphasised by staff. The lack of specific nomination by staff of Years 7 and
8 for targeting careers advice might reflect a possible area of ‘lost potential’.
Likewise, staff seemed less aware than young people of their preferences for
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different sources of careers information across the age ranges (also noted in
the literature review).

Some key points for action and reflection

The materials were identified as part of a ‘package’ of careers guidance and
promotional activity received by schools. In order to enhance this part of the
‘package’, as well as wider aspects of chemistry and careers advice, the
following areas might be considered for development.

1)

2)

3)

4)

5)

6)

Accessibility/availability — e.g. via greater directed use of the materials
by chemistry teachers and careers staff; the availability of personal copies
for young people; and targeted use of the materials at key ‘early decision
points’ (including Year 9, Year 11, and, importantly, earlier).

Retaining the range of materials but with clearer ‘branding’, given young
people’s somewhat unfamiliarity with them. The range was appreciated, as
the different materials were perceived to have different ‘functions’ (e.g.
the immediate appeal and promotional function of the posters; the careers-
decision-making function of the chemistry career ‘Profiles’; and relaying
understanding about chemistry, e.g. via ‘Chemists in their element’ posters
and ‘Life Beyond Exams’).

Greater targeting at key stage 3 — a time when both attitudes towards
chemistry and potentially choosing chemistry could be positively
influenced by the materials. The importance of stimulating younger
children’s interest around chemistry was posited by the young people
themselves and highlighted in the literature. However, in key stage 3 there
was a large group of pupils who enjoyed chemistry but were undecided as
to future study and career direction. Could it be that greater attention to
careers information on the key stage 3 materials might also be helpful to
young people?

Practical resources and support for teachers’/advisors’: supported use of
the materials; integrating the RSC materials into subject teaching; and
developing their up-to-date knowledge about chemistry-careers.

Increased opportunity for young people to explore the practical
application of the discipline (e.g. events, demonstrations, projects and
visits to science museums), as well as opportunities for work experience
and taster courses.

Even greater tailoring of other careers advice activity to young people’s
preferences and influences at different ages. For example: enhancing
careers activity from external sources at key stage 3, given their
preference for careers guidance from people and ‘those in the know’;
targeting resources towards supporting careers advisors and subject
teachers in chemistry-careers activity in key stage 4; and exploiting young
people’s predominant use of websites at post-16.
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7) Increased opportunities for partnership working and collaboration
between school and industry, schools and universities, and chemistry
teachers and careers staff. Here, the RSC might consider the development
of their role in acting as a key conduit in engaging and connecting these
various partners.

Finally, we again note that the RSC materials are one part of a package of
promotional and advisory materials for schools and young people to consider.
The range of the young people’s opinions on the materials, careers-advice and
their attitudes towards chemistry highlights their individual preferences and
needs. It is likely that a mixture of careers-advice and promotional activity
works, rather than any one source. However, this study suggests a need for
more supported and directed careers activity around these RSC sources.



About the project and this report vii

About the project and this report

Introduction

The Royal Society of Chemistry (RSC) is the largest organisation in Europe
for advancing the chemical sciences. Part of its work involves the support of
chemistry in schools, colleges and universities, including activities aimed at
promoting and widening participation in the chemical sciences. This work
includes outreach activities, the provision of teaching and careers resources,
and the organisation of careers events.

Encouraging participation in higher education and attracting students to pursue
scientific careers has recently come to the fore in both research and national
initiatives. A decline in recent years in the popularity of science subjects has
been documented, particularly in chemistry and physics, at A-level and
consequently in higher education (Stagg ef al., 2003). Whilst pupils’ attitudes
towards chemistry reveal a generally positive picture in terms of the perceived
benefits of the chemical sciences, there is also a perception that chemistry can
be a difficult and abstract subject (Jagger, 2004). Findings on the nature of
chemistry careers advice highlight areas for development around support for
young people’s decision making and the role of careers advisors.

Recognising these findings, initiatives such as the RSC’s Campaign for
Chemical Sciences, and the Government-funded AimHigher project
Chemistry: The Next Generation signal support for the chemical sciences and
their promotion to young people.

Aims and objectives

The RSC commissioned the National Foundation for Educational Research
(NFER) to undertake a study to determine how pupils make subject and career
choices regarding chemistry, and to evaluate the materials it produces to
promote the chemical sciences to young people. The aims of the study were:

« to summarise the findings from recent and current research relating to
pupils’ subject and career decision making in relation to chemistry, with
reference to when young people make choices, who advises them and what
the influences are on choice

« to consult with teachers, career advisors and others on these findings

« to collect pupils’, teachers’, career advisors’ and other users’ views on a
range of materials produced by the RSC that promote the chemical
sciences to young people.
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About the project and this report

Design and methods

The study involved three strands.

Strand one:  a literature review summary

A summary from the literature on how young people make subject and career
choices was produced, paying particular attention to decision making about
science and chemistry. It draws together existing reviews in the field, updated
with recently published relevant literature.

Strand two:  dissemination of the RSC materials

An audit of the RSC dissemination of promotional materials that have been
used over one complete year was undertaken by the RSC. Information from
this audit has been incorporated into this report.

Strand three: an interview survey

This strand gathered views on the chemistry career choice materials produced
by the RSC. It involved interviews with around 150 young people (aged 11—
19) and 60 teachers from 30 schools and colleges. In addition, the views of up
to ten other users of the RSC materials (for example, UCAS event organisers,
Connexions) were sought.

As well as collecting their views on the materials, the interviews with the
young people (five from each of 30 schools/colleges) explored their subject
and career preferences, interests and choices, and the influences on those
choices.

The report

This report is set out in four parts (A-D).

« Part A focuses on strand one of the research design. It presents a summary
of the key findings from the literature on pupils’ career choices regarding
chemistry. It includes school staff and stakeholders’ perceptions on these
findings.

« Part B focuses on strand two of the research design. It presents a brief
description of each material; and an audit of the RSC dissemination of
materials.

« Part C focuses on strand three of the research design. It presents:
information about the interviewee sample involved in the research; young
people’s views on the materials and on chemistry and careers advice more
widely; and, likewise, school staff and other stakeholders’ views.

« Part D provides a summary and points for action from across the different
strands of the study.
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Part A

Pupils’ career choices regarding chemistry:
a summary of the key findings from the
literature
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1.1

1.2

Pupils’ career choices regarding
chemistry: a summary of the key
findings from the literature

Introduction

This section of the report presents a summary of the key findings from a
review of the literature relating to pupils’ career choices regarding chemistry.
It presents the following:

« Aims and scope of the review (Section 1.2)

« The key findings (Section 1.3)

« The key findings: Interviewees’ perspectives (Section 1.4)
o Summary (Section 1.5)

« References (Section 1.6).

Further details of the review methodology are outlined in Appendix I.

Aims and scope of the review

The aims of the review were to summarise the key findings from the literature
relating to pupil career choices regarding chemistry, with particular reference
to:

a) when young people make choices
b) who advises them

c) what are the influences on choice.

The review incorporates key findings from existing reviews in the fields of
chemistry, young people’s views on the curriculum, and making choices (e.g.
‘The Right Chemistry’ by Jagger (2004); ‘Pupils’ experiences and
perspectives of the National Curriculum and Assessment’ by Lord and Jones
(2006), which includes findings on pupils’ attitudes towards curriculum
science; and Payne’s (2003) review of research on ‘Choice at the end of
compulsory schooling’). The scope of the review includes updating these
findings with those from the most recently published relevant research
literature (i.e. published in 2004, 2005 and 2006; up to eight key sources
would be included). A bibliography of eight key sources is given in Appendix
II. A list of all the references informing the review is given in Section 1.6.
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1.3 The key findings

The key findings on: when young people make choices; who advises them;
and what are the influences on choice; with particular reference to science and
chemistry, are presented here here. A summary sheet of the findings was
produced, comprising 11 key findings (see overleaf). Further details on each
of these areas then follow (in Sections 1.3.1, 1.3.2 and 1.3.3).
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When do young people make choices? Key findings

1.

The primary phase is important in terms of science attitude formation. Pupils’ experiences of
primary science tend to set the ground for their attitudes towards secondary science.
Career options can be rejected as early as late primary school.

Pupils’ attitudes towards school chemistry tend to become less positive as they journey
through secondary education. By Year 11, many pupils have switched off the idea of
further science study. Pupils in Years 12 and 13 appear unlikely to change their minds.

Who advises? Key findings

5

A need for advisors’ up-to-date and relevant knowledge of chemistry careers; as well as
greater collaboration between chemistry teachers and careers teachers on careers
advice and guidance.

Young people feel that careers advice is often tailored or filtered to ‘assumed’ need or
relevance. However, they request that careers advice should be both specific and broad. It
should cover the full range of options; and it should include advice from those in the
know (e.g. in the profession, on the course, etc.).

Young people might require support in developing their decision-making skills; and more
explicit links made between careers guidance activity and the decision-making process.

What are the influences on choice? Key findings

6.

10.

11.

Young people’s perceptions and images of chemistry and chemists — white coats & ‘labs’,
hard working & academic, environmental & political agendas (e.g. relating to oil,
drugs/pharmaceuticals), gendered stereotypes, a possible lack of female role models.

Pupils’ experiences of chemistry in the curriculum (perceived lack of relevance; difficult
e.g. factual, content-heavy, abstract; not especially enjoyable). Irrelevance and difficulty act
as push factors away from chemistry. Whilst interest does pull some pupils towards
chemistry, there is little evidence that enjoyment pulls towards continuing with chemistry.

Pupils’ experiences of how chemistry is taught — they would like even greater practical and
collaborative approaches; and lessons to instill a sense of discovery and curiosity.

Young people’s own ambitions (based on abilities and preferences that match job
requirements). Chemistry tends to be chosen as a means to career plans (e.g. medicine,
veterinary science — not necessarily chemical sciences). Science pupils feel that science
study will enhance their career prospects; non-science pupils feel that it would hinder.

Parental influence includes their view of science as a good ‘solid subject’; young people are
most influenced by their same sex parent. Young people who are interested in science tend
to be supported in this interest by their parents (e.g. encourage extra participation in science,
etc).

Peer influence (to some extent) — pupils who like science tend to stick together; perceptions
and images of chemistry/chemists might be perpetuated by peer-groups.
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1.3.1 When do young people make choices?
Two bodies of research contribute to key findings on when young people
make choices: 1) research on young people’s attitudes towards science and
when those attitudes are formed; and ii) research on young people’s more
general decision making and when that takes place. Details of the key findings
across these arenas are presented below.

« Pupils’ attitudes towards school science (including chemistry) become
increasingly less positive in terms of enjoyment and relevance as they
journey from primary and through secondary education (e.g. Lord and
Jones, 2006; Reid and Skryabina, 2002; Pell and Jarvis, 2001; Murphy and
Beggs, 2001).

« For many pupils, this decline continues throughout secondary school
(e.g. as found in a study of nearly 3,000 young people’s experiences of the
whole curriculum in Northern Ireland, Harland et a/., 2003). Chemistry has
been found to be: the least liked science discipline in Year 10, although
chemistry topics had been the ones pupils most wanted to do in Year 7
science (Reiss, 2000 and 2001); the least liked subject by a sample of girls
in an all-girls’ school in Years 10 and 11 (Francis et al., 2004). In a study
on attitude formations in science, Cleaves (2005) found that young people
who had ‘narrowing career ideas over time’ showed increasing ‘antipathy’
towards school science, finding it especially ‘boring’ by Year 11.

« Pupils’ perceptions and experiences of primary science tend to set the
ground for their attitudes towards secondary science. In a student-led
review of the science curriculum Murray and Reiss (2005) found that ‘a
strong negative or positive primary science experience carries through for
the next six or seven years’ (p.91). Young people’s retrospective views of
primary school science highlight the importance of practical work (so that
pupils ‘see what is going on in science’) and of the teacher and teaching in
science (e.g. Murray and Reiss, 2005). Research on science at key stage 2-
3 transition shows that children’s expectations of continued enthusiasm in
secondary school science are not always borne out in practice (e.g. Braund
and Driver, 2005).

« Young people’s attitudes towards science are formed by Year 9 (e.g.
Dalgety and Croll, 2004; and Jenkins and Nelson, 2005). An international
study on pupils’ views on their school science education, found that ‘many
young people have already made up their minds whether or not they wish
to pursue a career in science or technology by the time they embark on
their GCSE courses at the age of 14 or 15. If this is indeed the case, it
implies that good teaching of science to younger pupils is of particular
importance’ (Jenkins and Nelson, 2005, p.53).

« Career options are rejected as early as late primary school (e.g. Foskett
and Hemsley-Brown, 1997, in Jagger, 2004). Although pupils of late
primary school age have not made absolute decisions as to what route or
career they would like to pursue, there is some evidence that they have
limited their options and rejected those that do not fall within their
selection. By Year 11, many pupils have switched off the idea of further
science study (Munro and Elsom, 2000, in Jagger 2004; Bennett and
Hogarth, 2006). Pupils in Years 12 and 13 appear unlikely to change their
minds; relatively little change in careers decisions occurs throughout A-
level study (e.g. Barker, 2001; in Jagger, 2004).
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« There is some indication of gender differences in pupils’ declining
interest in chemistry — related to the strengthening of stereotypical
attitudes about gender roles and behaviours, which seem to emerge around
age 10 (e.g. Murphy and Beggs, 2001). Primary teachers may be a key
change agent in overcoming these stereotypes.

« The timing of careers advice is important to pupils. In a review of their
views on the curriculum (Lord and Jones, 2006), it was found that pupils
would like to receive careers information earlier on in their school careers;
i.e. “Year 11 is too late’ (Maychell et al., 1998; Stoney et al., 1998;
Howieson and Semple, 2001; Foskett et al., 2003).

When do young people make choices? Some implications for
science

Young people’s attitudes towards science form during primary school and
the early years of secondary school. Young people are making choices
about science (e.g. at age 13/14, and again at age 16) at a time when
their attitudes towards science are generally unfavourable. Researchers
suggest implications for making changes to the curriculum and teaching,
such that science is motivating and stimulating well before times of actual
choice.

1.3.2 Who advises?
Several bodies of research contribute to key findings on who advises young
people when making choices, including: 1) research on sources of advice,
information and guidance in general and young people’s perceptions of the
helpfulness of those sources; ii) research into young people’s decision-making
skills and awareness of careers guidance; and iii) research on science teachers
and careers teachers advising (including their careers-knowledge, impartiality,
etc). Details of the key findings across these arenas are presented below.

« In general, pupils receive advice from parents, siblings, subject teachers,
careers teachers, and so on, when making decisions about subjects for
study and career-paths (e.g. Maychell et al., 1998; Stoney et al., 1998;
Keys et al., 1998; Foskett et al., 2003). Teachers seem to be essential to
the decision-making process (Blenkinsop et al., 2006).

« One-to-one advice is particularly valued (Maychell ef al., 1998; Stoney et
al., 1998; Keys et al., 1998) and recommended by young people
themselves for greater provision (Foskett et al., 2003). Gaining
information from people in the know (for example, people already
working in the field, students on the courses or from the institutions they
were interested in) is also deemed valuable by young people; as is direct
experience of post-16 destinations, such as through college visits (Keys
et al., 1998; Foskett et al., 2003).

« Young people’s own approach to decision making is individual; they
require varying levels of, and types of support at different stages in their
school careers (e.g. one-to-one, group exercises, and literature on options)
(Blenkinsop et al., 2006). However, research has shown that greater
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support for young people’s decision-making skills, their self-awareness in
terms of strengths and weaknesses and careers research skills may be
required (e.g. recent work by Blenkinsop ef al., 2006; and by Morris et al.,
1999; Stoney et al., 1998).

« Recent research shows young people’s lack of awareness of the links
between careers education and guidance and the decisions they are
making (Blenkinsop et al., 2006). Other research also reveals young
people’s lack of coherent awareness of careers education programmes and
the purposes of careers guidance (Stoney et al., 1998; Howieson and
Semple, 2001; Millar and Brotherton, 2001; Payne, 2003). Careers
education lessons could be perceived as less important than other areas of
the curriculum (Stoney et al., 1998; and to some extent found in Harland et
al., 2003).

« Research into careers guidance in general, shows that whilst teachers give
impartial advice, their knowledge of post-16 opportunities is not always
comprehensive enough so as to give fully informed advice (e.g.
Blenkinsop et al., 2006, found this was particularly the case in 11-16
schools; whilst in 11-18 schools advice was not always impartial, with
some encouragement to stay on at the school’s own sixth form).

« Within science in particular, young people have noted disappointment
with careers education provision (e.g. Cleaves, 2005). They have also
noted that careers teachers, and to some extent science teachers, seem to
lack up-to-date knowledge of chemistry careers, resulting in inaccurate
images of scientists/science careers going unchallenged (e.g. Medhat,
2003; Cleaves, 2005; and Kidd and Wardman, 1999, in Jagger, 2004). A
recent study found that science teachers do not, on the whole, ‘regard

vocational issues and careers advice as part of their job’ (e.g. Stagg,
20006).

« Research suggests that there is little collaboration between chemistry
teachers and careers teachers on careers advice and guidance (e.g.
Munro and Elsom, 2000, in Jagger, 2004). Likewise, opportunities for
work experience in chemistry related careers seem rare (e.g. in key stage
4) (e.g. Stagg, 2006).

« Young people feel that in careers education and guidance generally,
information is filtered in or out by those giving advice, according to the
decisions that young people have already made. In this regard, they feel
that careers materials and advice serve a reinforcing function (Jagger,
2004; Payne, 2003) on decisions they may have already made.

Who advises? Some implications for science

The quality, timing and frequency of careers advice and guidance might
require consideration by schools, and the Information Advice and
Guidance Services to schools, FE and HE.

For careers education in general, Blenkinsop et al. (2006) suggest that
schools might make links between careers education and decision making
more explicit. The young people themselves request ‘more detailed, clear
information on subject options for key stage 4, particularly on subject
content (e.g. modules and topics covered), coursework and future post-16
pathways’ (ibid, p.4-5).
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For science in particular, opportunities for work experience and taster
courses might be increased (e.g. Foskett et al., 2003; London
Development Agency, 2006); teachers’ knowledge of post-16
opportunities might be improved (e.g. Blenkinsop et al., 2006); and
resource development might be opportune regarding careers advice
materials for science in key stages 3 and 4 (found to be ‘neither well
known nor well used’ in a recent study by Stagg, 2006).

1.3.3 What are the influences on choice?
The research into influences on young people’s choice of subjects for study or
for a career forms a large body of literature. The most relevant findings in the
field of chemistry fall into six main areas.

1)

Young people’s perceptions and images of chemistry and chemists
Young people’s experiences of chemistry in the curriculum
Young people’s experiences of how chemistry is taught

Young people’s own ambitions and career plans

Parental influence

Peer influence.

These are outlined further below.

1) Young people’s perceptions and images of chemistry and

chemists (and of science and scientists)

Young people have images of science and chemists as ‘being in white
coats’, using ‘test tubes in labs’, chemists as ‘hard working’, ‘nerdy’,
‘boring’, ‘perfectionist’; and chemistry being a discipline for high
achievers via an ‘academic’ university route (e.g. Cleaves, 2005; Dalgety
and Coll, 2004; and Medhat, 2003). Such images might be perpetuated by
the media, and might influence pupils’ decision making (e.g. London
Development Agency, 2006; Kniveton, 2004). There is evidence that older
pupils (e.g. Year 11) in particular are influenced by the media (e.g.
Boreham and Authur, 1993, in Jagger, 2004).

The chemical industry has also been perceived by young people as non-
environmentally-friendly, and perceived as caught up in political agendas
and issues (e.g. Hilbling and Barke, 2000, in Jagger, 2004). Researchers
themselves suggest there is a perceived gulf between the scientific
community and the public where a lack of dissemination and
communication might fuel misconceptions about science (e.g. Dalgety
and Coll, 2004).

Young people have a narrow knowledge of science occupations (e.g.
Cleaves, 2005); and, in one recent study, they did not strongly show an
interest in scientific careers (e.g. Jenkins and Nelson, 2005). Other
research shows that whilst pupils value science as an important part of the
curriculum and in careers in general, they feel it lacks interest in its own
right (e.g. Osborne and Collins, 2000).
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2) Young people’s experiences of chemistry in the curriculum

Young people do not generally perceive chemistry to have relevance to
careers or daily life. Chemistry is perceived as relevant only for those
pursuing a science-related university-level career (e.g. Cleaves, 2005;
Jenkins, 2005; Murray and Reiss, 2005; Blickenstaft, 2005; Bennett and
Hogarth, 2006). For most, perceived lack of relevance would seem to be a
key push factor away from choosing chemistry. The young people
themselves recommend increased relevance through the inclusion of more
on controversial and current issues in the chemistry curriculum, and by
making links to everyday issues and those of specific interest to the pupils
themselves (e.g. Murray and Reiss, 2005; Francis et al., 2004).

Young people generally find chemistry a difficult subject (especially in
comparison to other subjects). This includes perceptions of the chemistry
curriculum as abstract and boring, and content heavy (e.g. ‘too many
facts’, ‘reliance on rote learning’) (e.g. Cleaves, 2005; Murray and Reiss,
2005; Francis et al., 2004). Pupils have recommended a slimmer
curriculum, to allow for fewer topics to be covered in greater depth (e.g.
Murray and Reiss, 2005). However, whilst pupils might find chemistry
difficult, it is also noted in the literature that pupils tend to underestimate
their abilities in science (e.g. Cleaves, 2005; Lupart and Barva, 1998, in
Jagger, 2004).

Chemistry would seem to be one of the least enjoyed of the science
subjects, particularly by the time pupils reach Year 11 (e.g. Reiss, 2001;
QCA, 2004). In primary school, there seems to be a link between
perceptions of ease and enjoyment of science (e.g. QCA, 2004). In
secondary school, some research shows a link between perceptions of
relevance and enjoyment (e.g. Murray and Reiss, 2005), i.e. application to
everyday life made topics more enjoyable. There is some evidence that
prior to Year 9 enjoyment is a key influence on pupils’ attitudes towards
chemistry, whereas, post Year 9, ability becomes a more prevalent factor.
However, there is little evidence to show that enjoyment alone pulls
students towards choosing chemistry. Relevance/irrelevance to their own
career ambitions seems more influential in this regard (see point 4 on ‘own
ambitions’ below).

3) Young people’s experiences of how chemistry is taught

Young people cite teachers and teaching as important to their enjoyment
of school science. Young people value science teachers who are
enthusiastic, and feel that ‘good’ science teachers are important to
effective teaching and learning (this includes their teacher’s qualifications
and specialisms) (e.g. Murray and Reiss, 2005; Francis ef al., 2004).

The extent and quality of practical activity in school science is an
important factor affecting young people’s attitudes towards school science.
Numerous studies highlight this aspect of science. Pupils would like more
discussions, more practical work and more collaborative group
working in their science lessons (e.g. Francis et al., 2004; Jenkins and
Nelson, 2005; Murray and Reiss, 2005). Pupils would also like chemistry
lessons to instil a sense of discovery and curiosity that was not currently
felt (e.g. Murray and Reiss, 2005).
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4)

)

6)

Young people’s own ambitions and career plans

Young people choose careers based on their own ambitions, which in
turn are influenced by their own conceptions of their abilities and
preferences. Young people choose pathways that match their abilities and
preferences with job requirements (e.g. Kniveton, 2004).

Science students feel that science study will enhance their career
prospects; non science students feel that it would hinder (e.g. Harvard,
1996, in Jagger, 2004).

Parental influence

Parental influence regarding science includes parents’ emphasising to
their children the ‘educational capital’ of science subjects, e.g. as
‘fundamental’, ‘solid subjects’ and giving ‘grounding’ to other disciplines
(e.g. Cleaves, 2005).

There is evidence that young people are most influenced by their same sex
parent (e.g. Kniveton, 2004). Girls will actively seek the involvement of
their parents, especially their mothers in their decision making (e.g. David
et al., 2003; Brookes, 2004; and Payne, 2003). Regarding chemistry in
particular, one study has found that girls seem more likely than boys to be
influenced by parental opinion (e.g. Dalgety and Coll, 2004). However, the
influence of home background declines as young people get older (e.g.
Dalgety and Coll, 2004).

Young people who are interested in science tend to have parents who are
supportive of them and involve them in extra curricular activities relating
to science (e.g. Dalgety and Coll, 2004).

Peer influence

Young people who like science tend to gravitate towards other children
who like science (e.g. Dalgety and Coll, 2004). This may reinforce
‘stereotypical’ images of science and other influences on decision making
(e.g. Brookes, 2004a and b).
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What are the influences on choice? Some implications for science
The influences on young people’s decision making in general and with
specific regard to chemistry are varied, and probably more than one
reason will apply. However, there would seem to be dominant influences
at different ages. In the research reviewed here, younger children are
more likely to seek advice from their elder siblings; those in key stage 3
and Year 10 seem more likely to be influenced by science teachers and
careers teachers than slightly older pupils; and those in Year 11 are
influenced by individuals they know in the world of work and the media
(e.g. Dalgety and Coll, 2004; Boreham and Authur, 1993, in Jagger, 2004;
Kniveton, 2004; Payne, 2003).

The research would seem to suggest a need for helping young people to
recognise more accurately their abilities and capabilities in chemistry
(often underestimated). This, in turn, might support young people’s other
experiences of chemistry in the curriculum (e.g. in terms enjoyment and
perceived relevance).

1.4 The key findings: interviewees’ perspectives
The findings from the literature review were discussed with a sub-sample of
the staff and stakeholder interviewees (including chemistry teachers, heads of
chemistry, school careers staff, university lecturers, and education officers
from the chemical industry).

The summary sheet comprising 11 key findings (presented in Section 1.3)
provided the basis of the interviews. Interviewees were asked to what extent
they felt the findings resonated with their experiences in chemistry teaching
and careers advising, and whether there were any issues or themes they felt
were not covered in the reviewed findings. Interviewees’ responses to those
key findings are outlined below.

When do young people make choices? Interviewees’ perspectives

All interviewees agreed with the finding about the importance of the primary
phase in science attitude formation: ‘/f you get them young, you’ve got them’
(Chemistry teacher). Interviewees felt that experiences of science in the
primary school (both positive and negative) tended to set the ground for
young people’s attitudes towards science in secondary school. Responses
included perceptions that:

e primary science stimulates pupils’ future interest in science; and this
positive attitude is sustained into secondary education

e primary science can potentially de-motivate, constituting a missed
opportunity to nurture young people’s natural curiosity and interest in
discovering the world around them

e the quality of primary science teaching is a factor in shaping young
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people’s attitude to science. A perceived lack of specialist science
knowledge and teaching skills within the primary sector were deemed to
be major influences on pupils’ enjoyment of science and future attitude.

All respondents agreed with the finding that science attitudes deteriorate
throughout secondary education, offering a range of reasons, including:

e the increased pressure of assessment and a content heavy
curriculum (including perceptions that enjoyment becomes secondary to
assessment): ‘You can see it happening as they go, they’re all enthusiastic
in Year 7 and 8, then in Year 9 they’re slogging for their SATs and then
they get to Year 10 and 11 and all the fun goes out as they’re slogging
towards their GCSESs’; and a focus from pupils on ‘what do | need to know
to pass an exam, and science becomes incidental to that' (Chemistry
teachers)

e poor transition between primary and secondary science curricula.
Views differed as to the nature of this progression: while some posited that
there was too big a difference in teaching and learning style and content
(e.g. perceptions that pupils faced a change from the ‘concrete’ to the
‘abstract’), others considered that the key stage 3 chemistry curriculum
was too repetitive following key stage 2

e the perception that pupils’ attitudes become fixed by Year 9, suggesting
that trying to change pupils’ minds after this point is, by and large, too late.
Despite exceptions to this general rule, all interviewees agreed that by
Years 12 and 13 subject preferences are set.

Who advises? Interviewees’ perspectives
The majority of interviewees agreed with the collection of statements about
chemistry careers advice, and careers advice more generally. They noted:

e careers guidance was generally limited, rather than broad, and that
the essence of careers guidance should be about making young people
aware of as many different career options as possible

e their own lack of up-to-date knowledge on chemistry careers and
suggested that the RSC could support them in developing this knowledge,
which they could then impart to young people

e the importance of careers advice and information coming from those in
the know

e there could be improved transfer of materials between chemistry and
careers departments. However, their comments implied the
responsibility for conveying chemistry careers advice to young
people lay with subject specialists. Peripatetic science advisors were
one suggestion.
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What are the influences on choice? Interviewees’ perspectives

The six key areas of influence identified in the literature were discussed by
the interviewees (i.e. images of chemistry and chemists; chemistry in the
curriculum; how chemistry is taught; young people’s own ambitions; parental
influence; and peer influence). These areas are discussed in turn below.

Interviewees agreed with the findings about young people’s perceptions and
images of chemistry. They offered the following further comment:

e several disagreed that gender stereotypes influence young people’s
decision making about chemistry. Frequently, the chemistry teacher
interviewed was female themselves and so felt they confounded such
traditional perceptions

e some noted a lack of chemistry role models (particularly as compared
to other science disciplines). For example, one interviewee identified that
chemistry teachers are not regarded by pupils as scientists; rather, that
doctors are the real scientists

 the media was the main propagator of pupils’ perceptions and images
of chemists and chemistry.

All interviewees concurred with the findings from the literature about pupils’
experiences of chemistry in the curriculum, noting in particular:

e pupils’ experiencing the chemistry curriculum as difficult, abstract,
content heavy and lacking in relevance, and that this experience was a
key factor determining pupils’ continuation of chemistry study. ‘They
[pupils] do say ‘how am | ever going to use this, what’s the point of it?’
(Chemistry teacher). The GCSE chemistry currently has a lot of facts, very
content heavy and it’s difficult to deal with because it’s much more
abstract than biology or physics. They [pupils] find the vast content
difficult to cope with and then they think they can’t do it (Chemistry
teacher)

e the incremental nature of understanding in chemistry, which was felt to
‘confuse’ pupils and undermine their confidence in their ability to
understand the subject

e good quality teaching and a well balanced curriculum as a key to
overcoming this barrier. They pointed to the need to develop pupils’
confidence in their ability, enhance capacity for practical activity and
increase the emphasis on skills, as opposed to theory. In this regard,
impending developments to the chemistry curriculum were generally
welcomed, although some concern was expressed that chemistry did not
become diluted.

All interviewees agreed with findings about how chemistry is taught.
Interviewees felt that:

e pupils were most engaged by practical activity, group work, discovery
and problem solving

e there were tensions between having time for practical activity and
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completing syllabuses: ‘they’d [the pupils] love fo do more practical
things and they ask every time they come in ‘are we doing practical?’ But
you just can’t because you’ve got so much to cover (Chemistry teacher)

e other barriers to getting practical activity into the curriculum included
class size and manageability, health and safety, teacher knowledge and
specialism, and limited repertoires of practical activities and ideas for
engaging pupils in cooperative practices. It was felt the RSC could
provide valuable additional support to teachers in terms of the latter
issues.

There were a range of responses on the extent to which young people’s own
ambitions influence their subject choice, including:

e pupils highly motivated and driven by career ambitions to pupils’ lack
of career direction

e some students’ chemistry career decision making is strategic, with many
pupils choosing chemistry A-level to meet the requirements of their
chosen career pathways, e.g. medicine, veterinary science, forensic
scientist. Interviewees’ felt that other ‘named’ careers within the field of
chemistry were less known to students

e pupils select A-levels and subsequent courses that they feel most
assured they will do well in, perhaps more so than choosing on the
basis of enjoyment (again, employing strategic planning). Interviewees
witnessed pupils expressing preferences for other subjects, which they
felt were ‘easier’: ‘most kids are acute enough to know that there are
easier choices, they can choose easier A-levels than chemistry’

e the general applicability, relevance and intellectual rigour of
chemistry study as a motivating factor in pupils’ decision making.
However, other interviewees argued that more could be done to promote
these qualities, which they perceived would provide a good grounding for
a diverse range of related and non-related careers.

Most interviewees felt there would be parental influence (both positive and
negative):

e where parents had science-related jobs or backgrounds and might
express preference for science subjects and value science as important

e where parents had had negative experiences of science, for example, if
they themselves struggled with science during school.

However, interviewees did not identify parents’ role in transmitting
stereotypical perceptions of chemistry and chemists as highlighted in the
literature. It is likely that this forms a more private rather than visible influence.

With regard to peer influence, most interviewees felt:
o there was little evidence of a strong peer influence over pupils’

chemistry decision making in their experiences; young people’s A-level
decision making was felt to be a strategic process, giving little weight
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to peer preferences

o it might be a factor where pupils establish friendships with pupils of similar
ability to themselves, e.g. small groups of high ability peers taking
chemistry (although this would seem to be an incidental, rather than a
causal factor)

e peer groups may emphasise stereotypical images and perceptions of
chemistry and chemists. For example, in the experience of one chemistry
teacher, pupils are cautious not to be seen as ‘swotty’ and too academic;
images that are readily associated by pupils’ with chemistry.

1.4.1 Interviewees’ additional key influences

1.5

In addition to their comments on the findings from the literature review,
interviewees were asked to comment on whether there were any other factors
that they felt influenced young people’s chemistry careers decision making.
They added the following two issues:

« teacher influence — with concerns over the impacts of non-specialist
teaching and the quality of chemistry teaching on pupils’ engagement in
chemistry

 the earning potential related to different chemistry careers (e.g. financial
remuneration as a key factor in pupils’ career decision making).

Summary and points for action

Interviewees generally agreed with the findings from the literature review. In
particular they agreed with the following key influences on pupils’ chemistry
careers decision making:

« the importance of the primary phase in science attitude formation

« the deterioration of science attitude throughout secondary education
« perceptions and images of chemistry

« pupils’ experiences of chemistry in the curriculum

« pupils’ experiences of how chemistry is taught

« young people’s own ambitions

« parental influence (to some extent).

They also agreed with the finding that careers guidance needs to be more up to
date, diverse and based on expertise and knowledge in the field. However,
interviewees were less in agreement with:

« the nature and extent of peer influence

« the lack of female role models identified by the literature.
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Interviewees identified the following additional influences on pupils’
chemistry choice:

« teacher influence (i.e. a perceived impact of non-specialist teaching)

« the pull of financial remuneration.

Both the literature review and the discussion of the literature review findings
suggest scope for addressing some of the key influences on pupils’ chemistry
decision making (and perhaps, in turn, enhancing the uptake of chemistry).
These include:

« practical curriculum materials issued to support both primary and
secondary teachers — for example, providing ideas for simple and
manageable experiments and projects; proposals for how to relate the
curriculum to everyday life, current affairs and chemistry careers; and
guidance on facilitating more collaborative approaches.

« enhancing chemistry teachers’ and careers teachers’ up-to-date
information and knowledge about chemistry related jobs — for example
through resource development regarding careers advice materials for
science in key stage 3 and 4

« more chemistry careers guidance to come from those ‘in the know’
(e.g. providing information, promoting the usefulness of chemistry,
increasing relevance and potentially combating stereotypical images) — for
example, individuals in chemistry professions coming into schools to
provide talks and workshops on the nature of their jobs

« the possibility and value of raising parents’ awareness of chemistry
careers (e.g. through materials and invitations to events)

« greater use of extra curricular activities to explore the process elements
and application of the discipline (e.g. events, demonstrations, projects
and visits to science museums), as well as opportunities for work
experience and taster courses

« greater attention to young people’s preferred sources of careers advice and
influences at different ages — e.g. younger children’s reliance on elder
siblings and other family members; slightly older pupils’ preference for
information from subject teachers and careers advisors; and older
children’s influence by the media (these areas are discussed further in
Section 4.7.1)

« making more explicit for young people the links between careers
guidance activities (such as using materials) and decision making — for
example via more directed and supported usage of the materials between
advisors/teachers and young people

« greater awareness of the impact of early experiences of chemistry learning
on later choices — for example ensuring the curriculum is stimulating and
motivating well before times of choice.
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2.1

2.2

Dissemination of the RSC careers
materials

Introduction

This section of the report presents a brief description of each material included
in the evaluation; and an audit of the dissemination of the RSC materials to
schools and other stakeholders.

The materials
A brief description of each of the materials included in the evaluation is
provided here.

Poster series — ‘Not all chemists wear white coats’

‘Not all chemists wear white coats’ is a series of Al sized posters aimed at key
stage 3, key stage 4 and post-16 students and their equivalent. The posters
contain a large image of a career in action where the participant has science
and chemistry qualifications. The text includes the poster title, ‘Not all
chemists wear white coats’, and a block of writing regarding the nature of the
role. Reference is made to the RSC postal address.

Poster series— ‘Chemists in their element’

‘Chemists in their element’ posters are a series of Al sized posters aimed at
key stage 3, key stage 4 and post-16 students. The posters contain a large
annotated image, title and block of text. The nature of these posters
exemplifies the uses and applications of chemistry in everyday life as the
annotated text describes how chemistry is used in the process of researching,
designing and making the respective product. The block of text relays a list of
chemistry career titles. Reference is made to the RSC website for more
information.

Poster series — ‘That’s Chemistry’

‘That’s Chemistry’ posters are a series of Al sized posters aimed at key stage
3, key stage 4 and post-16 students. The posters contain a large image with a
word (resonated and repeated), a block of text and the phrase ‘That’s
Chemistry’. This series of posters demonstrate the link between experiences
and feelings and how chemistry can be used to explain such experiences
(e.g. such words as pleasure, adrenaline, fear, etc). The text describes the
transferable skills developed by chemistry study. The RSC postal and web
addresses are displayed.
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Booklet — ‘How far have we come with the help of science?’
This A5 booklet is aimed at key stage 3 and key stage 4 students. The front
cover is blue with a cartoon line drawing of stone-age people (similar to ‘the
flintstones’). The booklet sets out the role of science in life, with a page
describing the role of each of the three sciences, followed by a final page on
what qualifications are needed at key stage 4 in order to progress to further
science study. The back page of the booklet presents a list of organizations,
which students might like to investigate, and their contact/web details.

Booklet — ‘Life Beyond Exams’

This A4 booklet is aimed at key stage 4 and post-16 students. The booklet
details the various arenas of chemistry careers, e.g. industry, chemistry in
community and chemistry in education. In addition, the booklet presents
information on the qualifications needed and how to get additional
information.

Profiles — Chemistry career ‘Profiles’

This material is an A4 folder aimed at post-16 students which contains
individual cards that present the profiles of people who have studied chemistry
and their various destinations. The information describes how they got into
their job, any factors that have helped them get there, what their day to day job
involves, most enjoyable factors, the skills needed, the expected salary and
how to get further information.

Leaflets — ‘Choosing a degree’

This material comprises a series of three AS sized booklets aimed at post-16
students, covering ‘Choosing a degree’, “Which type of chemical science
degree?’” and ‘Where could a qualification in chemical science take you’. The
information provides guidance to students on how to compare different degree
courses, qualifications and what is involved in chemistry degree study, as well
as information regarding the chemistry and non-chemistry careers that further
study could lead to and who to contact for work experience. A range of
additional contact details are also provided.

2.3 An audit of the dissemination of the RSC

materials

Single copies of the RSC materials are sent free to all schools in the UK and
Ireland. Further copies can be purchased. This section provides an audit of the
additional materials requested by schools and other stakeholders over a one-

year period” (between February 2005 and February 2006). It presents an audit
of:

? Note that the materials included in the audit were: posters — ‘Not all chemists wear white coats’ and
‘Chemists in their element’; booklets — ‘How far have we come with the help of science?’ and ‘Life
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« the total number of requests for materials by organisations
« the range of materials requested by organisations

« the range and number of different organisations requesting the materials.

2.3.1 The total number of requests for materials
Over the one-year period, the most requests were for (in rank order):

o ‘Choosing a degree’ leaflets

o ‘How far have we come with the help of science?’ booklet
o The periodic table

o ‘Life Beyond Exams’ booklet

o ‘Chemists in their element’ posters

o ‘Not all chemists wear white coats’ posters

« Educational activities for schools and colleges

o ‘From chemical science to ..." career ‘Profiles’.

Table 2.1 shows the number of requests for these materials by different
organisations.

Table 2.1 The number of requests by different organisations

Organisation

Material

Schools | Universities Cafeer_s Other Unknown Total

organisations stakeholders

Posters:_Not all chemists 348 124 202 1107 91 1,872
wear white coats
Posters: Chemists in their 304 129 202 1207 91 1,033
element
How far have we come with 2622 544 371 2934 503 | 7,064
the help of science?
Life Beyond Exams 640 216 261 1168 117 2,402
Chemistry career profiles 338 129 235 520 113 1,335
Choosing a degree 1865 546 231 3826 612 7,080
Activities for schools and 395 171 56 743 100 1,465
colleges
The periodic table 1039 235 87 1717 547 3,625
Total 7,551 2,094 1,645 13,222 2,264 26,776

NB: These figures do no include requests from the RSC educational representatives in Scotland and Ireland.
Source: RSC dissemination data for the NFER evaluation of the RSC materials 2006.

beyond exams’; leaflets/profiles — ‘From chemical sciences to ...” and ‘Choosing a degree’; and other
teaching/learning material — ‘The period table’ and ‘Educational activities for schools and colleges’.
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2.3.2 The range of materials requested by organisations

The actual number of materials requested by organisations varied, ranging
from individual orders of one copy of some of the materials to more than 200
copies. Table 2.2 shows the range in the number of copies of the materials
requested by the various organisations. (The numbers show the total number
of requested copies across the materials per order, rather than by specific
material. However, a request for one copy of the posters, e.g. ‘Not all chemists
wear white coats’, would be fulfilled by a single copy of each poster in the
series.)

Table 2.2  The number of copies of the materials requested per

order
No. of Organisation
i ; e Careers Other

o Schools Universities organisations stakeholders
1-5 152 21 15 13
6-30 42 10 3 15
31-60 19 9 0 13
61-100 3 0 1 12

101 —200 4 0 2 3

Source: RSC dissemination data for the NFER evaluation of the RSC materials 2006.

As shown in Table 2.2, schools in particular frequently ordered between one
and five copies of the materials — i.e. smaller numbers of the materials per
order. In contrast other stakeholders (e.g. industry) were more likely to order
greater numbers of copies of the materials.

That schools are generally requesting smaller numbers of copies of materials
seems to reflect the interview data presented in Part C of this report, where it
was found that such materials often form part of a ‘chemistry careers resource
box’ and are chiefly used by individuals. However, it also prompts a question
in light of the findings from those interviews:

« to what extent are school staff aware that they can request multiple
copies of the RSC materials? (in interviews, school staff often suggested
the need for multiple copies of materials so that they could use them with
the whole class and/or allow students to take their own copy away).

2.3.3 The range of different organisations requesting

materials
The organisations requesting the materials over the one-year audit period have
been grouped and are presented below:
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« schools were the most likely institution to request the materials, with 208
institutions seeking the materials (these include 11-18 schools, 11-16
schools, sixth form colleges, grammar schools)

« 36 universities requested the materials

« 20 careers organisations (including Connexions, and careers advisors
outside of school) requested the materials

« 44 other stakeholder institutions requested the materials. These comprised
15 from industry, 11 from RSC and 8 from science centres and events (e.g.
science learning centre, science festival and science museums)

« in addition, there were 70 requests for the materials where the customer
was unidentifiable/not known (e.g. individuals, no named institution,
addresses only).

In both schools and universities there were a small number of cases where,
within the same institution, individuals in different roles had requested the
materials (e.g. a chemistry teacher and a careers teacher in the same school).
That the materials are being requested by different individuals/departments
within the same organisation highlights the possibility that in some
organisations there is an individual approach to requesting materials rather
than, say, a coordinated approach. Indeed, the interview data discussed in Part
C of this report would seem to suggest this occurs in some cases.

More often though, according to this one-year audit of data, where
organisations had made more than one request for materials this was made by
the same individual from that institution.

The materials were requested by personnel across the geographical areas of
the United Kingdom, with a couple of requests from personnel in USA,
Europe and Africa. There were no consistent or evident geographical gaps
across the UK (i.e. where the materials had not been further requested).
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3.1

3.2

3.3

3.31

About the research

Introduction

Section 3 of this report presents findings from an interview survey of young
people’s, chemistry teachers’, careers advisors’ and other stakeholders’
perceptions of the RSC chemistry careers materials. The materials evaluated
were:

« Posters (‘Not all chemists wear white coats’; ‘Chemists in their element’;
and ‘That’s Chemistry’)

« How far have we come with the help of science?
« Life Beyond Exams
« Career ‘Profiles’

o Choosing a degree.

The research

The data collection involved visits to 30 schools in the spring and summer
terms of 2006. In each school, up to five young people were interviewed
(usually individually), as were two members of staff — usually a chemistry
teacher/head of chemistry and a school careers adviser. The interviews
collected both qualitative and quantitative data, including responses to the
materials on scales of 1-5.

In addition, short telephone interviews were conducted with other users
(stakeholders) of the materials.

The interviewees

This section presents the characteristics of the school sample, young people,
teachers and stakeholders involved in the interview survey.

Schools
The data collection involved visits to 30 schools. Table 3.1 shows the
breakdown of schools visited.
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Table 3.1 Type of school

Type of school No. of schools
11-18 comprehensive 15
11-16 comprehensive 5
14-18 high school 3
6th form college 3
FE college 1
Independent school 3
Total 30

Source: NFER interview survey on RSC materials 2006.

The schools’ involved in the evaluation also had the following characteristics:

28 co-educational schools, one all-girls’ school, and one all-boys’ school

specialist status — including science specialist status (four schools),
technology status (three schools), maths and computing specialist status
(three schools), language college status (two schools), sports college status
(two schools), and humanities specialist status (one school)

of the 26* schools teaching science at key stage 4, ten teach double award
science only, nine teach double award and triple award science, four
teach single award and double award science, and three teach courses
covering all three types of award. In terms of the curriculum/programmes
covered, seven of the schools teach an ‘Applied science’ course at GCSE,
one teaches GNVQ science, and a number of the schools are piloting 21*
Century Science programmes

key stage 3 science is usually taught as ‘general science’ and by one
teacher covering all aspects of the curriculum; although a small number of
the schools report separate and/or specialist taught sciences from Year 8
onwards (three schools), from Year 9 onwards (three schools), or
throughout key stage 3 (two schools)

the elements/modules of key stage 4 science are reported to generally be
taught by subject specialists, although five schools indicated that there
was some overlap-teaching (e.g. in one case physics and chemistry were
taught by one teacher), and four schools indicated that ‘specialist-taught’
science depended on the ability of the class.

3.3.2 Young people

In each of the schools, up to five interviews were carried out with young

people (usually individually). Table 3.2 shows the total number of interviews
conducted with young people broken down by key stage. It also details where
interviews were conducted with individuals, and where they comprised a small
group of pupils. The total number of girls and boys involved in the interviews

1s also shown.

3 The schools were located in the north east, north west and the east of England, and the Midlands; and

one school in Scotland and one in London also took part in the evaluation.
*i.e. four of the schools taught at post-16 only.



32

Part C: An evaluation of the RSC careers materials

Table 3.2 The young people involved in the interviews

Pupil No. of . . No. of .

. . . : Comprising . . Girls | Boys

interviewees interviews interviewees

Key stage 3 45 45 individual 45 20 25
interviewees
32 individual

Key stage 4 34 interviewees plus 2 40 21 19
groups of 4 pupils
58 individual

Post-16 59 interviewees plus 1 61 33 28
group of 3 boys

Total 138 146 74 72

Source: NFER interview survey on RSC materials 2006.

Table 3.3 shows the chemistry/science courses that the young people involved
in the research are currently undertaking.

Table 3.3  Young people’s current chemistry/science course
Subject No. of interviews with pupils in ...
Key stage 3 Key stage 4 Post-16
KS3 science 45 - -
Single award science - 1 -
Double award science - 24 -
Triple award science - 5 -
GNVQ science course - 4 -
AS-level chemistry - - 33
A2-level chemistry - - 13
Scottish Higher - - 3
Not studying chemistry - - 10
Totals 45 34 59

Source: NFER interview survey on RSC materials 2006. NB — presented for the sample of 138

interviews.

In the sample, there was an overall spread of low, mid and high-ability pupils
(according to their teachers), in the following proportions: 5; 40; and 55 per

cent.

The majority of the key stage 3 and 4 pupils interviewed wished to continue
their studies at 16 — either in their school sixth form, at sixth form college, or,
occasionally, at FE college.

Regarding chemistry itself, the young people interviewed had a range of future
plans to study chemistry further, as shown in Table 3.4.
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Table 3.4  Young people’s plans to study chemistry further

N. of interviews

Young people's plans to study chemistry ... with young
people

Up to GCSE 46
Up to AS level 8
Up to A2 level 28
For degree level 5
For higher degree 2
Chemistry as a component of/required for a degree course
(e.g. biochemistry, medicine, veterinary science, 29
pharmacology, forensic science, modules within natural
sciences, etc)
Undecided 20
Source: NFER interview survey on RSC materials 2006. NB — presented for the sample of 138
interviews.

It was possible to classify the young people in terms of their attitudes towards
chemistry, in the following ways — young people who:

« are chemistry-subject and chemistry-career positive (e.g. enjoy chemistry,
find it manageable and relevant and likely to continue with chemistry)

« are science-positive and a continuer into science but not necessarily
chemistry

« are chemistry positive and possible continuer/undecided about continuing
« are chemistry-continuers as a means to another end

« do not enjoy chemistry, find it difficult and not especially relevant (e.g.
non-chemists, non-continuers).

3.3.3 School staff

Table 3.5 shows the range of school staff who were interviewed.

Table 3.5 The school staff involved in the interviews

. . No. of
Teacher interviewees . .
interviewees

Head of Chemistry 17
Chemistry teacher 11
Head of Science 5
Head of Careers/Careers coordinator (includes Head of PSHE) 9
Careers teacher/advisor 3
Other (e.g. AimHigher coordinator, vocational curriculum 3
coordinator)

Careers coordinator/teacher and chemistry teacher 2
Head of science with some responsibility for careers (e.g. in 2
the 6th form)

Total 52

Source: NFER interview survey on RSC materials 2006.
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3.3.4 Stakeholders

In addition to the interviews with young people and their teachers, ten short
telephone interviews were conducted with other users of the materials,
including: university lecturers for chemistry with responsibility for admissions
and/or schools liaison/outreach; Connexions advisors; education liaison
officers in the chemical/pharmaceutical industries; and representatives from
the AimHigher programme: Chemistry the Next Generation.
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4

4.1

4.2

4.2.1

Young people’s perceptions

Introduction

This section presents the young people’s perceptions of the materials. It draws
on the responses from the 138 face-to-face interviews conducted with young
people from 30 schools. This included 45 interviews with key stage 3 pupils,
34 interviews with key stage 4 pupils and 59 interviews with pupils in post-16
education.

The section sets out:

« the young people’s familiarity with, and initial reactions to, the
materials — i.e. the extent to which the young people interviewed had seen
or used the materials and their responses to an open-ended question to
gauge initial reactions (Section 4.2)

« the young people’s ratings of the materials: closed responses —i.c. the
young people’s ratings for each material on five pre-determined areas
using a five-point scale (Section 4.3)

« the young people’s commentary on the materials: open responses —i.c.
the young people’s open comments, suggestions and improvements for
each individual material (Section 4.4)

« the young people’s perceptions of the impact of the materials overall —
i.e. on decision making, on attitudes towards chemistry, and on continuing
with chemistry as a subject and/or for a career (Section 4.5)

« the young people’s suggested improvements and recommendations for
the materials overall — including any overall changes they would make to
the materials, and covering issues such as when to use the materials, and
the accessibility/availability, relevance and intended audience of the
materials (Section 4.6)

« attracting young people to chemistry — i.e. the young people’s other
perceptions and recommendations about chemistry and careers advice
(Section 4.7)

. asummary of the young people’s perceptions (Section 4.8).

The young people’s familiarity with, and initial
reactions to, the materials
This section outlines: the extent to which the young people have seen or used

each of the materials before; where/when they have seen/used them; and their
initial reactions to the materials.

Familiarity with the materials
The young people were asked about whether they had seen or used the
materials before. Overall:
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« justunder one-third of the interviewees reported that they had not seen or
used any of the RSC materials before

« almost three-fifths responded that they had only seen the posters

« just over one-tenth indicated that they had seen the posters and at least
one of the literature materials (i.e. ‘How far have we come with help of
science?’, ‘Life Beyond Exams’, Career ‘Profiles’ and ‘Choosing a
degree’).

Table 4.1 shows, for each of the materials, the number of young people who
reported to have seen or used the material before.

Table 4.1 Young people’s familiarity with the materials
No. of young people who report having seen
. or used the materials before

Material

Key §tage Key Ztage Post-16 Total
Poster: Not all chemists
Wear White Coats 18 10 42 69
Poster: Chemists in their 16 12 32 59
element
Poster: That's Chemistry 5 1 7 13
How far have we come 0 3 ) 3
with the help of science?
Life Beyond Exams - 0 3 3
Chemistry career profiles - - 8 8
Choosing a degree - - 5 5

Note for the ‘That’s Chemistry’ posters fewer interviewees (31) were asked if they 'd used/seen
them before as this series came into the evaluation at a later stage.

Note that the young people were asked about materials for their age range. A dash indicates
where they were not asked about that material.

Source: NFER interview survey on RSC materials 2006.

Table 4.1 shows that:

« Amongst the sample of young people, the posters are the most seen and
used materials, whilst the literature materials are the least seen and used.

« Those young people who had used the literature materials came from ten
different schools and were 16 individuals — possibly suggesting the pupils
accessing the materials were individuals seeking information, rather than
whole school approaches where all pupils were aware of the materials. Of
the 16 individuals, two of these had used more than one of the booklets.

« A small proportion of interviewees felt they had used older versions of
RSC careers advice materials. This perhaps raises issues as to how often
careers information in schools/libraries is being updated.

In addition to the literature material, the young people were asked whether
they were familiar with any other materials or events offered by the RSC.
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Only a handful of post-16 students and one key stage 4 pupil had come across
any other RSC materials or been to any events offered by the RSC. The events
included: UCAS fairs, where the RSC were represented; University open days,
where RSC materials were available; and Chemistry Week and related
competitions which are sponsored by, and feature, the RSC. Such small
numbers of responses would seem to highlight the need to overcome barriers
that may prevent all pupils having greater access to RSC personnel, events and
materials. However, it should be noted that the RSC produces the vast
majority of its materials for teachers.

4.2.2 Where and when pupils have seen/used the materials
In terms of where and when the young people had seen the materials before,
the most common response referred to the posters (the most seen and used of
the materials), most frequently seen by pupils on science classroom walls and
along science department corridors.

From the small number of young people who had seen the literature materials
before, there was an array of responses as to where they had seen them.
These included: at events and open days (e.g. sixth form recruitment evenings,
school and university open days); in school libraries and careers libraries; a
display in the science department; being given the materials by subject
teachers; and use of online versions of the materials.

The interviewees’ comments revealed varying degrees of familiarity and
usage of the materials. Some pupils felt they were familiar with some of the
materials but had not really paid the materials any attention. A small
proportion of pupils felt they had never seen a material before even though it
was up on their classroom wall (i.e. in effect highlighting a difference between
‘looking’ and ‘seeing’). A small number of young people also noted that their
attention is not necessarily directed to the materials by teachers. There would
seem to be a gulf between the materials being available and actually being
seen, used and critically considered by the young people. Both access to and
usage of the materials are discussed further in Section 4.6.

4.2.3 Young people’s initial reactions to the materials
Young people were asked to give their initial reactions to the materials
(including those materials they had and had not seen or used before) in an
open ended question. This gave them the opportunity to respond freely about
the materials, allowing their unprompted perceptions to be gauged. However,
pupils’ responses were prompted in relation to the extent to which they found
the poster eye-catching and appealing (‘s there something that hooks you
in?’) and whether or not they would notice and/or read them (‘Is it something
you would take the time to look at or read?’).
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When describing their initial reactions to the materials, young people in the
138 interviews were extremely positive in their responses. Two key themes
emerged in their responses — the visual appeal of the materials, and the value
of the materials in promoting chemistry.

« Visual appeal — ‘the materials are eye-catching’ (reported by the vast
majority of pupils). In particular, pupils referred to the posters in this
respect noting that they were ‘really exciting and bold’. Here, the bright
colours and the pictures were identified as two of the main factors which
would draw pupils’ attention to the posters. In addition, several pupils also
felt that the posters were more appealing as they did not contain as much
text/detail as the booklets: ‘they are short and brief and give you an idea’.
However, some pupils still felt that the posters contained too much detail
and that the text was too small (see Sections 4.4 and 4.6 for further
details).

« The value of the materials for promoting the ‘other side’ of chemistry —
especially with regard to the posters, e.g. putting forward a positive
message about chemistry; highlighting the influence of chemistry within
society; and raising awareness about the variety of careers from chemistry.

1 think it’s a good thing, it shows that there’s more things to chemistry.
Key stage 3 pupil

Some people don’t really know what job they want to go into and this
really does give you inspiration on what you can be if you take
chemistry.

Key stage 4 pupil

1 think they 're useful, because they show that chemistry comes at you
from different angles. And you may want to do it at A-level, and
careers in chemistry might seem boring to you, but maybe looking at
these posters, they offer something more than you think. They re good
in showing the appeal of chemistry in lots of different respects.

Post-16 student

The young people perceived different levels of promotion and engagement
with the materials. The posters were felt to draw them in as they were eye-
catching; whilst the leaflets and booklets were felt to promote more in-depth
information. ‘/ would start off by looking at the posters, and if that got my
imagination going then I would want more information’ (key stage 4 pupil).

When prompted, most pupils reported that they would take the time to read
the materials. Some pupils felt that they would be more likely to read the
posters than the booklets because they contained less text and thus could be
read quickly. Likewise, of the booklets, pupils reported that they would be
more likely to read the ‘How far have we come with the help of science?’
booklet than the ‘Life Beyond Exams’ booklet as it looked more interesting
and ‘fun’ and less detailed.
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4.3

Across the age ranges, generally, pupils’ initial reactions to the materials
were similar. However, some comparisons could be drawn. Key stage 3 pupils
were more likely than their counterparts to suggest that the posters did not
necessarily relay a message about chemistry. At post-16, the young people
were more likely to describe the materials as informative than pupils in key
stages 3 or 4.

Overview: young people’s familiarity with and initial reactions to
the materials

« The young people relayed varying degrees of familiarity and usage
of the materials. Almost three-fifths had only seen the posters before;
just under one-third were not familiar with any of the materials.

« There would seem to be a gulf between the materials being available
and actually being seen, used and critically considered by the young
people.

- Initial reactions relayed positive views about the visual appeal of the
materials (especially the posters), and the messages within the
materials which were perceived to promote relevant and wide-ranging
aspects of chemistry careers and in society.

Young people’s ratings of the materials: closed

responses

The young people were asked to rate each individual material in five pre-
determined areas, which included:

« the extent to which they liked the style, font and layout
« the extent to which they liked the images and pictures
« the extent to which they felt they understood the content

« the extent to which they felt the material tells them something about
chemistry

« the extent to which the material would be helpful when choosing
chemistry.

A five-point scale (where ‘1’ represented not at all, and ‘5’ represented a great
deal) was used to rate the materials and pupils were also asked to elaborate
with examples and explanation as necessary.

This section sets out: the findings from young people’s ratings for the
materials according to the above statements; and compares the findings across
the materials and by age range.
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4.3.1 Young people’s ratings

Tables 4.2—4.8 present pupils’ overall ratings to these statements for each
material. Overall, Tables 4.2 — 4.8 show a high proportion of pupils giving the
materials ratings of 4 and 5 out of 5. This reflects their generally very
positive views about the RSC materials. The key findings from analysis of the
young people’s ratings of the materials according to each of the pre-
determined areas are set out below.

In terms of style, font and layout there were positive ratings across the
materials, with ‘Not all chemists wear white coats’ given the highest
proportion of 4 and 5 ratings on the five-point scale.

For images and pictures there was a slightly wider range of ratings given,
including lower ratings for two materials where more than half of pupils
responding gave ratings of 1, 2 or 3 out of 5 (i.e. ‘Life Beyond Exams’ and
the ‘Profiles’).

With regard to understanding the content, pupils generally rated the
materials as very clear to understand — especially ‘Life Beyond Exams’ and
the ‘Profiles’ where the vast majority gave ratings of 4 and 5 out of 5.
However, there was some indication that ‘That’s Chemistry’ posters were
slightly less clear to understand (smaller numbers responding might
warrant caution here).

Ratings for telling you something about chemistry varied across the
materials, and were on the whole lower ratings than those for
understanding the content and the appeal of the style and layout for each
material. The exceptions to this were for ‘Chemists in their element’ and
the ‘Life Beyond Exams’ booklet which were both given a high proportion
of 4 and 5 out of 5 ratings. Again, ‘That’s Chemistry’ received the lowest
proportion of 4s and 5s out of 5 (although still reasonably positive).

Of all the statements, helpful for choosing chemistry received the lowest
ratings of all for each material — apart from within ‘Life Beyond Exams’
and the ‘Profiles’, where the images were rated lower. Ratings also
varied greatly across the materials, ‘Life Beyond Exams’ received very
positive ratings in this regard, whilst the posters, especially ‘That’s
Chemistry’ received less enthusiastic ratings.
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4.3.2 Comparing across the materials and by age range
Other key findings presented here focus on comparing across the different
types of materials, within the posters, within the booklets/literature, and any
differences by age range.

Comparing different types of materials

In terms of how much the young people felt the materials would help
with choosing whether or not to take chemistry, the young people gave
less positive ratings for all the posters in comparison with all the booklets.

Comparing the posters

Within the posters, the pupils gave higher ratings to aesthetic factors
such as images and layout than for the helpfulness of the posters when
making choices.

Pupils prefer the images and pictures on the ‘Not all chemists wear
white coats’ posters, followed by those on ‘That’s Chemistry’ and then
‘Chemists in their element’ posters.

The ‘That’s Chemistry’ posters were rated as the least easy of the posters
to understand, and least likely of the posters to help with choosing
chemistry (although smaller numbers responding here warrants caution).

The ‘Chemists in their element’ posters were rated as telling pupils
considerably more about chemistry than the ‘Not all chemists wear
white coats’ and ‘That’s Chemistry’ posters.

Comparing the booklets/literature

‘Life Beyond Exams’ and the career ‘Profiles’ received some of the most
positive ratings of all (except with regard to the images and pictures, for
which they received the lowest ratings of all the materials). They were felt
to be particularly helpful in terms of clarity of content and for choosing
whether or not to continue with chemistry.

In contrast, pupils felt the ‘Choosing a degree’ leaflets and ‘How far have
we come with the help of science?’ booklet to be less useful in terms of
helping to make decisions (although still very positive in terms of clarity
of content).

Pupils felt the ‘Life Beyond Exams’ booklet would tell them most about
chemistry. However, later comments on the individual materials suggest
this material is only likely to be looked at by pupils with some existing
interest in chemistry study continuation.
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Differences by age range

« Views about the materials are generally more positive amongst key stage
3 pupils; they give more ratings of ‘five out of five’ than both key stage 4
and post-16 students.

« Posters would seem to have a particular appeal and relevance to
younger pupils. Young people in key stage 3 felt the posters told them
more about chemistry than their counterparts in key stage 4 and post-16.
In addition, in key stage 3 pupils rate the posters as being slightly more
useful in helping them to make a decision about chemistry compared with
their older peers.

« However, throughout all age groups the posters are not rated especially
strongly in influencing decision making, and, their helpfulness
deteriorates in post-16.

« Ratings from pupils in key stage 3 showed that they found the ‘Chemists in
their element’ poster less easy to understand than pupils in key stage 4
and post-16.

« Post-16 students and key stage 4 pupils preferred the ‘Not all chemists
wear white coats’ poster to the other posters in terms of style and images.
Contrastingly, key stage 3 pupils preferred the That’s Chemistry’ poster.

« Key stage 3 pupils rated the ‘How far have we come with the help of
science’ booklet as more useful (telling you about chemistry and helping
you decide) than key stage 4 pupils. In key stage 4, pupils seemed to
want more detailed information, as they rated the ‘Life Beyond Exams’
booklet more useful (for telling you about chemistry and helping you
decide) than the ‘How far have we come with the help of science?’ booklet.

Overview: Young people’s ratings of the materials (closed responses)

. The young people gave very positive ratings for the style and layout of
all the materials. However, the images and pictures in ‘Life Beyond
Exams’ and in the career ‘Profiles’ received relatively low ratings.

« Posters were generally felt to be less helpful for careers-decisions than
booklets/literature, where ‘Life Beyond Exams’ and the career ‘Profiles’
received the highest ratings.

« Interms of relaying messages and information about chemistry, the
young people rated ‘Life Beyond Exams’ and the ‘Chemists in their
element posters highly (although the latter were rated less easy to
understand by younger pupils).

. Posters had an appeal and relevance to younger pupils (e.g. those
in key stage 3), whilst their helpfulness deteriorated in post-16. In key
stage 4 and beyond, young people wanted more detailed information
about careers from chemistry.
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4.4 Young people’s commentary on the materials:

open responses

The young people were asked to provide additional information as to their
thinking behind each rating they gave the materials and whether there were
any ways they would like to change the material. Such comments are
summarised below in Tables 4.9—4.15 providing pictures of pupils’ key
remarks on each material along with their main suggestions for improving that
material.



" Jso], Buteq
UOTJRULIOJUI pue SunLm o) 0} po[ 13sod sty Jo noAer aup 319§ sprdng “(1rdnd § 93eys L))  Sumrim jpows a.40udt Aja3a]dutod
isnl [ fjngs passod Supyppm wi, | uaym Ajppnsy), SYUNYD 9[qeoSeULW 0I0W “IQ[[BUIS UI 9q P[NOYS PUE [[BWS 00} SI }X9} oY ],

‘(3uapmys 91-1s0d)

BUIOP 24, MDY} JDYM MOUY J,UOP [ NG A2ALL D 4O }S240f D Y3NO0.1Y) SUIYY24] 2U0IULOS 2Y1] $Y00] 3shl DY) 2sNDI2q ‘S1 qOI S, JS1UdYD
s1y1 ;pym Avs 0} 412331q SulYIPUI0S 24DY 0] 201U 2q PINOM JT “S1 wiayj fo jurod ayy jpym mouy Appa. somyp j, uop nod jnq

WaY) 298 UDD dU0NL2AD d42YM dn widYy) ¥o118 UPI NoA 0s ‘B1q Appa. s1 a4npo1d Yy ‘Jpouwis Ajjpa. s1 uoyPuv]dxa Yy uay] puv 31q
AJIpa. S1 , SJP0D 2JIYM ADIM SISTUDYD []D JON, Y] []D 2SNDI2QG WdY] I SUIY0O0] W, | UdYM S2UITIaUIOS NG 700D A332.4d 2.4, LDy YyulYy)
, ‘SNOIAQO 2IOW PUE JOIBI[O 9q 03 Sulop sem dFewr ay ur uosiad oy qol oy} pue ANSIWLYD UIIMIQ NUI[ ) pajuem s[idng

‘(dnd ¢ a3e3s Aay) (193s0d neuonse) sorsdyd svm yoyy jy3noy; 1, {(idnd ¢ 93eis AaY) w00 [ 2y} ut aq pjnoys
11 08 2115 Suipying v ay1] sy0oj 37, ‘(uapnis 91-1sod) , jaus jja7 03 Suidag yg S1IVYM 1o, yulyl puv a.ngord ayy 228 pinom noy

‘(quopmys 91-1s0d) 2w 01

2118 SUIPJING D 2Y1] $Y00] JDYM UO SUIYAON UDY] SUIIIOXD 240Ul dGADUL S, JDY] — S2AND LO SSNAP SNOLIDA L2A0ISIP A2Y] ‘SqD] 21} U1
A3ojouysay a3pa Suino ayj — uMoys aq o3 L4JS1IudYd Jo $J1q 2A1IDAIID 240Ul S, 242Y [ "UISOYD 2ADY pInod Aayj sa4npoid Suijpaddp
150Ul 2Y] ], U240 S2.41101d 2Y] 2gADpY, ‘SOZEWI AY) JO OOUBAJ[II AU} SUIPILSAI PIPIAIP JRYMIWOS 1M ‘IoAdmoY ‘suoruldo sjidng

noKe|
pue 9z1S 1Xa],

Ans1uoyo 03 yuI|
31011dx9 QIO

oSewn
JO 9ouBAQ[OY

sjuswanoadw

‘(spidnd  98e1s A9Y) J1 pa.L 01 JupM 2wt 2YDUL PINOM J1 2SNDI2q ‘[addp pinom yuryj [ yorym ‘Suiyjouos
Sutop puv apisino 3u103 jou ‘Suryiom ad1ffo uv ur Suipis s, 11 yuryy isnl jj Aoyy asnviaq ‘pajsa.ajul ajdoad 123 1002 Ajjva.i
S.10Y] yu1yj [ puv ‘ SIp02 2)1YM ADIM SISTUDYD []D J0uU, SulDS S, 31 pup 241190 AJjpa. yooj Adyy asnvoaq spry o1 sppaddp 11 yulyy |,

"(Juopmis 91
-1s0d) s3uryy 42y30 03 [AnStwdyo] 71 Sunpja4 ‘Suiyifio4a puv JUdUUOAIAUD Y] YIIM ‘DOOS S1 UODNIIS [Pa4 D fO asn ay) yuiyj |,

‘(1udnd ¢ a8e3s Koy]) 2a170p.4710
annb Aypva. a4, Aoyy yuiyy op J, ‘punoIIoeq JIep e uo 1xd) Y31 Y} pue JnoAe| [e1oudsd ay) ‘odewr a3xe[ oy} pay s[dng

‘(quoprys 91-1s0d) ,2gnj 1597 v 4240 JU2q qU] D UL SuLs uPY) L4ISIUDYD 0] 240Ut ST 241}

DY) MoYS Ady] 2SNDI2q | SIPOI IIYM ADIM SISTUIDYD []D JON, a3 ay1] [, ‘(uopms 91-1sod) gsyuaios pvut v fo adfj0a.4238 v Jo
pLL 3u133a3 f0 110S S, 71 —  SIDOD dI1YM ADIMN SISTUYD [0 JON, — auo sty ay17 [, ‘(1idnd ¢ a8eis AaY) A[[ea1 jou a.v Aoyj ing Wiy
ay1] s3uryy pup squy u1 3snil a.4v Ady) oy yuryy nod asnpIq SIPOI AITYM ADIM SISTUIDYD []D 10U DY) SADS 31 MOy poo3 a11nb 1 J],

‘(dnd ¢ a8e3s A3Y) Avmw 1ySiv.43s puru anod ur syo1s pup 3uo.js L4 s1 71, [N ) poYI] [[€ sidng

00UBAS[OY

moKe|
pue juoj ‘911§

oFessowr 189D

|elajew ay}
Jo suondaaiad

S]2090 BJIYM JBM SISILLBYD [[e JON, — S181S0d

6V 3lqel

s|ello)eW sigaled HSY 8y} JO UoheN|eAS Uy () Ued

114




"SpIoM JBI[TUIRJUN PUE [BOIUYDJ) ¢ 31, se paA1ootad Kot jeym mes Aoy} uoym 193sod oy e Surjoo jJo ind arom Lot
passaxdxa sqidnd 1, a3e)s o] pue ¢ a3e)s Aoy Jlog "POAJOAUI SIOAIED Y} Jeym Jo suoneue[dxd pue aSen3ue] AepAIoAd o10W
Jo asn oy paisonbax Aoy, “103s0d ) JO OPIS Y} I SI9TD ASIWAYD JO ISI] 9 Jo Surpuejsiopun Jo yoe[ & pajou sidnd [e10aog

o3en3ue|

[ESIUUP SSOTT | qyuswianosdw)
"90uBISIp B WOIJ A[ISed 19)s0d o) peal p[nod Aay) jey) os 1x9) 10318 9Aey 03 s10)sod ayy pojuem spidng 9Z1S JX9],
*010 ‘sp10ds pakoluo oym ojdoad ‘shoq ‘spus ‘ojdwrexo 10y ‘ojdoad FunoA jo sdnoisd juaiopyIp 03 $1S9I93UI JO
pareadde soSewr JuaIogIp oyl 3[9F Ao Se SoLIas Sy} ul s193sod Jo a3uel peoiq e oonpoid 03 anunuod pnoys HSY 2y 3oF sprdng o3uer 0y [eaddy
‘syoedwr Surouon[ur yons ur Jynsal
Kew jey)) 911 AepA19A2 0} AsTayd Jo Arpiqesrjdde os1oAIp o3 moys 03 s193sod asay) Jo Kyroedeos oy sem 31 parjduar syuapnis
v “(idnd ¢ o3eys K] |, 10y1 op 1ySiut | ‘poos3 1y Sv L4S1udYd Mauy 242U |, yuiy] nod pyj 22 nod puv  o1snui op o] 3u103
w, J, Suryuryy ‘Aq Suyjpm aaom nod fi asnvoaq 11q v djay jysiu jj, *(Quapms 9[-1sod) uinsv yuiyj 03 Ls1uayd JNOqY Yonur Mouy
1, upip oym ajdoad djpy pinom jj, (uapms 91-1s0d) 272117 v 110 11 SUIPVO.AQ S1Y] INq ‘S2X0q 21331] U1 Yu1y) Jsnl AppuLiou nog
“12150d S1Y} UO SISTUDYD [DIUDUIUOLIAUD ‘SISTUDYD dLidydsounp ay1] ‘fo yury) 3, uppnom nod joyy svapi 3snl s, 11 — adom oym ajdoad
A0f [nfasn aq pjnom j1 Moy 2as uvd Jjng Avmdup 31 fo Suryuryy Ajpa.L jou s, oym aul 2Y1] 2UOULOS L0f NG ‘SoL DA1IOVAIID Sunyew uorsIoap
71 2ypui A2y [, :JUIYEW UOISIOIP J391ed ANSIuayd s o[doad Sunok Sururojur ur [nyasn aq Aew 1a3sod siy 3193 sjidnd swog Ul Ssounyasn
“(1idnd 1 o8e3s A3Y) [018] suog0ut puv uaapjryd ‘ajdunxa .10f ‘Ul paajoaul st Lgsiuayo jyg s3ulyy L2y10 Luvu
moy asypa.4 nod sayou 37, ‘(udpns 91-1s0d) paajoaut 4n2 v ym op uvd nod Jpym nod sjja1 31 0s SpUILd MU PUD S|VLLIVUL |eLiajew ay)

2y v Suryooy s, 11 1oyy nod sp1a7 11, {(Yuapmys 91-1s0d) .op uvo nod s3ury; jua.2fip 2y puv Liystuayd fo saddA] jua.affip ay;

Jo aavmp 2q jou jy31u nod asnvoag, 9] ABPAISAS ‘I0J [NJOSN SI PUEB ‘0) SAJL[OI AISIWAYD MOy Moys pad[ay noke| pajejouue
oy 3193 spidng “(11dnd 4 o3e3s Aoy) uropow pue oSt/ ‘FUIyoIed- 949 ‘[nJInojod pue YILq sem 10)sod oy 379F osfe sprdng
‘(dnd ¢ o38e3s A3Y) J1 ul 3s2.427u1 2500] J, UOP NOA 0S ‘U0 puv UO 0F ], USI0P J1 OS ‘SPLOM M2[ D Ul s3uty] uiwjdxe Ady) asnvraq
po03 Appa. 2.4p saxX0q 2yJ yuly] [, — A[qeITLULW PUB UMOD UINOIq Sem 1Xd) A} — 19)s0d SIy} JO IoAe[ pajejouue oy pa| sjidng

‘(udnd ¢ 98e3s Koy))  Surypouios 410
240ds 3noqp aq 1 11 Yury) nod j1 238 NoA SV UOOS SV aSNDI2q ‘IDY) 2Y1] SUIYIULOS YIIM LISTUdYD Yul] I, UOp NOA aSNPI2q POOT
S, 0y yu1yy [ ‘panoq apvys ayj yjm ‘ooy paddp Aayy ‘pva. o jupm nod aypui Aoy pup Suiyoini-ada Pood a4 siapsod ayy yuryj J,

‘(quapmys 91-1s0d) Suroxe puv SupsaLagul a.oul $yoo] adwnl Suipapoq aipys v ul Aqpoqauios inq ‘Sutioq
71q v S 1 JO yury) 331 nod qu] v U1 Jpod AIYM b U1 Uos4ad v MpS NoA fi ‘a.10u wayy 03 Sagv]a4 ISnl ] “SuIpapoq vys a1y
‘g a4vds 41oy] ur op 31w Loy] Jpym Juapnis ayj 03 SunpjaL osip a4 Aoy mfinojod puv ‘Surydivd ada AJpau a4, Loy yuiyy I,

moKe|
pue juoj ‘011§

Anstwoyo jo
KJISIOAIP SMOYS

Jo suondaaiad

JusLuaje Jiay) Ul S}SIayD, — 19104 0L'p dlqel

67 s|eLIs]ewW s1oaled DSY oyl Jo uonenjeas uy D Led




‘Surpuejsiopun jo ased
Pl 0} [9AQ] [BOIUYOJ} SSI] & 1k Payolid pue umop uayoIq 9q 0} 3X9) A} 10 pue Sunum sso payuem sjidnd sioysod oy e ym Sy

"100[qns 9y} INOqe dI0W WY [[9} Jey) s19)s0d 03

pajorIIE 918 ANSTWAYD Ul pajsardjul Apeaife sjrdnd ‘A[os1oauo)) "Ansruuayo ur pajsaroiut ssof spidnd osoyy jo uonuape oy urel
03 AJoY1] 910U I8 ANSIWUAYD JNoqe A[SNOIAQO SSI] dIe Jey) S19)sod 0107 PaAdIYOL oq 0} douB[Eq B SI AIY) $)SoFIns juowtoo
[py3noy; s, q1dnd 4 a8eis Lo auo ‘YInoyy "Ansmuoyd 03 ulj J1o17dxa a1ow € axewr 03 papasu s193sod asay) 3[9F sjidng

‘(udnd ¢ a8eys Kay]) .wop0q ay; 10 L43s102Y )
s oy, 40f 1daoxa ‘Avm Luv ur Liystuayd o juiod 01 wWiaas J, USI0P 11 asNVI2Q JNO PIv] []D U22q S, 11 ADM Y] pa1om a3nb s, JJ,

(1idnd

¢ o8e1s AaY)) Aupstuayd 1nogp Suryiduv awi Jjay Ajjva.i 3, usaop 1 1111 2y3 pub 23vuii iy Aq Surdpnl jsnp, (jidnd ¢ o3e1s Aay)
Ausiuadyd ypm op 03 Suiyidun Svm J1 Jpyi aouy 3, upjnom | fjasi Aq 1oyg 1o 3uryooy jsnl som [ J - vmp jy3ivajs jnogo s, 11 joym
oui J]23 AJjpau 3, usaop a.4nord ay ] 1 puvisiapun Apngov j uop [, ‘Oldwrexa 10, “JNOYJIP Sem SunLIm 9y} pue SunLm yonw 0o
JX9) JOonuw 00} Sem 91} ‘Ied[oun sem Ansmuayo o) Jul] 3y Sunsoe33ns 133sod s1y) Inoqe aanedou a1om sjidnd 10130 ‘10AIMOH

o3en3ue|
PUR 9ZIS JX9,

Anstuoyo 03 yuI|
31011d X9 Q10N

sjuawaAoduwi]

‘(dnd ¢ a8e3s KoY)) ,*** papsasayul
apdoad a.10ut 3u111a3 Y1) G pInom ji1 os ‘saajoaul Lysiudyd jpym Suruivdxa s, 31 ‘Aastuayd Suiuipjdxa AJjpniop jou a4, Ay |,

‘(1idnd ¢ a8e1s AaY) Ajaanoaffo

N0 125 S,J1 — 2ADM D _f0 2dpys 2y U1 Jno Jas S1 2uo Sty ay1] — 2o0f 4nod u1 a4 saanpo1d ayy ysnl — ajdzs ayz ayyy 1, <(idnd ¢ o3eys
KoY)) Bunsa.agui puv Sugroxa asnb yooy j1 saypus 37, “([idnd ¢ oFeys LaY) La150d 2]0yM Y3 U1 U0 U103 J0] D S, 2.42Y] 2Y1] SYOO]
1 puv 3unioxa A4 ‘€124 syooj auo siy, :sjidnd swos ur Junroxs paxoo] Ansruayd jey) uorssardwr ay) paxyoAs 1dsod sy,

Anstwayo jo
J0UBAQ[OI SMOUS

JUSWUO)IOXD puUL
1S9193UL 9 OAY

|el1ajew ayy
Jo suondasiad

Aisiweyd s ey, — 19)sod

L'y 9lqel

s|ello)eW sigaled HSY 8y} JO UoheN|eAS Uy () Ued

0S




‘(1idnd 1 93e31s A3Y]) J2100q

siyp w1 Lgstuzyd w1 op uvd nod sqol jpym jnogo Suryjou ‘uoyvuLioful yonui pyj jou s, 242y 7, ‘(jidnd 4 o3eis £ay) .op uvo

nod jpym s1 s1yy ‘styp op nod Ji Avs pjnoys j1 yuryj [ 192/gns v sv j1 2yvy 01 nod ysnd AJpa. 3, usa0p 11 INq AL4ISHUUIYD JNOGD SVIP1
mau nod saa13 37, :(AI[IQISsoooe SII PAYI] Y3noy}) 19[3[00q SIY} UI Sem UBY) UOIJBRULIOJUT a10W pajuem s[idnd ‘4, a8eys Lo 10p[O

(dnd ¢ a8e3s Aa) 23vw1 ayy puv 21311 2y1 3 3uryooy isni Aq jnogn Juipva.a 2q 03 U103 a.4, nod Jpym

Jo uoissa.adur dvmp jy3iv.as v nod 2413 031 ‘ajqpuvisiapun 2q 03 sfva] puv stzisod ay1y J, ‘(1idnd ¢ a8eys Ao]) Suryopo-a42
240Ul 2q 0] SPaAU J] “JUOAf dY] UO S4N0J0D OM] 103 AJUO S]] 12]300q 42Y10 Aup ay1] sy00] 1snl I ‘pva. 03 dn 11 yo1d Aqpo1fidads

7, upjnom J, :Inoge dq PInom 19[Y00q ) JO SHUIUOD JY) JRYM 0] SB UOIBULIOJUI YSNOUD SAIS 10U PIP PUB SULIO] SEM IOA0D
JUOIJ JUSIIMD Y} 3[9F A [, ‘SUIONUD 2IOW IOA0D JUOIJ I} AW 0) sem [errdjews sy} Suraroxdur 10y uorsagsdns urew  sjidng

sqol
uo uonewWIOJUI
QIOIN

IOA0D JUOIL]

sjuawaAosduwi]

‘(udnd ¢ a8e31s KoY]) ¢ v vy 2413 p, | 08 ‘Anpstuaydo
ayvy 01 aw apvns.tad ppnom j -ajdoad uidjay aq jj,] Lu3s1umayo op [ fi jjom Suryuiyy ojul nod sapons.dad jf ‘pva. 03 Asva
a11nb s, 31 42402 Juo.4f 23 3svd J03 24, noA fi 0§ “AJ1sv2 271nb N0 11 128 11 PUy WY puv sqol Lof pasn s, 11 Joy3 ffngs saa13 1 ‘Saf

‘(ndnd 1 98e3s A3Y]) ,2ut00 11 )i Df MOY paajoaut 13 Ajpniop nod fi puv auiod
aavy Ajjpa4 am Apf moy noqp yuiy) nod saypul pup 42pva. ayj saajoaut Ava. yorym, — 1) Juruonsanb ayy pay1| [1dnd suQp

‘(dnd 1 98e31s A3Y) [ suvxa puodag afi'7, weyy] auo siyj ppa.4 o Ajay1] a40ul J1q v 2q pjRom [ Imoqw s, 11 jpym nod jjaj oy

1x2] fo $35.4nq 1.10Ys ISnL S, 31 ‘3u0] sV J0U S, 11 pup dn UY0.1q 2.410Ul S,]1 2SNDI2q 42YJ0 2y uvyy 4ap3ag, «(1dnd ¢ o3els Aoy]) 240w
719 D Mouy o1 juvm Jy3iut £oy) L4751UdYD [242]-F SUIOP 2U0IULOS L0f UdY) NG "POO3 S, 11 dN0.43 23D N0 10f ‘INOqD S1 A1ISTUUIYD
mym fo sa3vod ssajpua ppa. 0] 2y1] ajdoad yuiyy 3, uop [ ‘Pva. 03 ay1] 3, UOp am asnviag, — ANTiqesSeuewt pue ssoudjerrdorddy

‘(1udnd ¢ a8e3s Koy]) .a.40ymdu242 S, 71 noA
3u1yay ay1y s, 91 ‘Aypstuayd Aq papuno.ins a4, nod u.10q a1, nod juauiows ay3 wio4f ay1; s, j1 0] v a51nb nod sjjay 37, ‘(jidnd ¢ o3e3s
KaY) .op Ajponsn nod oy s3uiy) ‘s3uiyy AvpAliaaa ay1] S, J1 2sn022q 10] v 211nb Y] puvisLEPUN I, — ANTIqRITLULW PUB JIUBAJ[IY

*ANSTUIOYD Ul 3S10)Ul PAYSI[qesd ue ym sqidnd asorpy 03 ojerrdordde 3sown 31 pawdsp

qI3u9[ si se uonouny Sunogie) AIOW € ALY 0} J[] SBM JO[00q  SuDXi puodag afi7, yj oYI| [BLIOJRW B ‘SedIdy A\ “(, S19)Ie)S,
J10J 9IOUI SEM) 9OUIIPNE IPIM B 0} A[peoIq ANSIuayd pajoword 19[300q " " "I8] MOH, Y} p3sa33ns syidng "(uoneurojur
ySnouo 2413 j0u pIp 19[j00q I8} MOH oY 39} s[idnd owos ySnoyy) 193j00q  Suwxyg puodag afi7, oY) ey} [eLId)ew

SIY) Pea1 03 A[9Y1] 210w 9q pynom Aoy pres sjridnd Auewr suosear 9say) 10, "(saSewr oy} ur pakoruod Arernoned) sAeniod

I1 9J1] ABPAIOAd 0) AISIWIAYD JO AOUBAJ[QI A} pue AJ[IqeoSeurwl ‘Uny JO 9SUas §)1 UNOU ‘[RLIdJEW SIY) payI] A[[erouod s[idng

Anstuatyd
Jo ssounjasn

opn Suruonsang)

Aniqea3euewa
PUB 00UBAJ[OY

|el1ajew ayy
Jo suondasiad

£ 80UBIOS JO djay 8y} Y)IM aLiod oM aAeY Jej MOH, —18|jea ZL'v dlqel

LS s|eLIs]ewW s1oaled DSY oyl Jo uonenjeas uy D Led




‘(1idnd § 93eys Aox)) yonw yy1 Lystuayd o) papvjad AJva. jou a4, Aay) ‘ajdoad 3snl 2.0 wayy fo sjo] ;nq
Avyo a4, Ady ], {(Juapms 91-150d) p.1om J1q D SW2aS YI1YyM S3uty] Jnoqy uryuly a4, Aoy ay1] 3uiyoo] ajdoad jsnl's, 1y, ANSTIYD
0] PaIe[aI puk SUNSAIAIUI AIOW q 0) POPAU A3y} Funso33ns (J9A0D JUOIJ O} PUB IPISUI) SOFeWI ) JO [eONLID 1M s[idng

‘Apnys AnsTuayo
a1y Jo jueuod 309[qns ay) Moqe y3noud J0u Jnq S1931ed AISIWIAYD U0 uorewIojul papraoid 19[30oq ays 319F sjidnd swog

‘(Quopnys 91-150d) 2u02uUI0S 01 Y p] 42YID.L P, [, —II[N00q B URL} ‘U0SIOd B WOIJ UOIIRULIOJUT SI92T.D 193 Joyjel
prmom Aot ‘wnipaw pairdjoid Iy} Ul paIdAI[Op JOU Sem 1 UOTJBULIOJUI JO JO] & papriaoid [eLiojewr oy} ysnoyfe 3195 sprdng

" Jnfasn 31 puif ppnom [ uayy  s1yz pvad, pios dpogautos fi, — (peal
031 dn 31 3o1d 03 WAy vo Furaq snuUo Ay} UL} IAYILI) WA} 0} N0 PApueY J03 J1 JI [NFAsn AIOW G P[Nom 19[300q ay} 3[9f sjidng

‘(quoptys 97 -1sod) Aavay 11 v sy00] 11 — y00] D
aavy pup dn 31 yo1d Apva.1 3, upjnom [ Lystuayd ojut 4ado.d a4 nod ssajup), — 11 peal 0} SWI} Sy} 98} p[nom Apeaije Ansmuayd
ur pojsaIoiul A[snorras axom oym sjidnd asouy A1uo 31oF sirdnd 10130 010J9191) “UONBWLIOUT [3IM ISUIP pue I3Ie[ SI J9[300q YL,

so3ewn
JUBAQTAI OIOTA]

1IN (5]
9SIN0o ANSTWAYD
uo QI0JN

Aiqissoooy

90UdIpNE POIIUIT

sjuawaAoduwi]

‘(3uoptys 91-1s0d) (as2y1 fo auo puif puv 03 pjnoys (qpqoad

] 08 aut 40f [nfasn aq ppnom 1, <(yuapmys 91-isod) .op pinod dayg iwym wayy moys pinom j1 puv ‘ vyl yiim Sulyjouios op pinod
[ 2qdvwt Jooyos v Lystuayd jp pood annb aq jySu [ YO, Yuryl puv svapi ja3 o] 3uiddy 3snl aiom puv op o} pajuvm Aoyj Jpym
mouy 1, upip oym 2]doa, — 3unyewr uorstoap s 9[doad SunoA owos ur [nyosn Ajjenuajod 9q pnom [eLejewt 3y jysnoy) sjidng

‘(1dnd 1 98e3s AaY]) suondo jua.aafjip fo sjo] nod sjja1 11 — 11 yaim op und nod Jpym a4ns Ajjpa.4 Jou ui,

asnp2q ‘A4s1uyd Yjm op AJjpngov oy Jpym nod sjja1 31 2snw2aq nfdjay s, 37, <(Juapnys g1-isod) .dn 1 suado 1 ‘Avyd systuayo
DY) §2]0.4 JU2.42[Jip INOQD ‘Op UPI NOA 38]2 JPYM JNOGD UOYDULIOJUT 2ADY 0] 201U S, 1 O “SSuly)  Surpjaddid, puv sppod aj1ym
Surwam ‘€101p.40gv] D U1 ‘SPAvaq yjm ajdoad pjo Jo younq v jsnl sv Lystuayo aurdvu 03 puaj nojf , ‘drdurexd 10 ‘Suryewt
uoIs1dp sprdnd Surdjoy ur (nyosn 3o 9y} 9q P[NOM 2I0JIIdY} PUB UOIJBRULIOJUL JO JO[ B WA} JAIS p[nom [eLIdjew ay) 39f sjidng

"S1BYD MO[J JO asn A ‘Qdwrexs 10} ‘uoneuIojul SUIK9AUOD JOJ SWNIPAW

JUQIQJJIP 2IoM 219U} JoB} Ay a1 os[e sjidng “(jidnd 4 o3eis KoY) Jxo7 oy apv.wdas o3 sa.mord y3noua s, 242y, {(idnd

 o3e)s Kox)) 1xa1 [jnf Jo 23vd 31q auo jsnfjou s, 1 ‘syunyd jua.42ffip u1 ‘pva. oy Asva s,j1 0s Mo piv] jjom a1nb s, 7, :SIUIPLIY
Ted[o pue spiom o1duwrs 1x9) pasunyo J Jenonted ur Surjou ‘peal 03 [qedFeUBW PUE JNO PIE] [[oM SBM [BLIJRW SIY) ]3] s[1dng

Suryew uoISIOAP
Ul SSoUNJas)

Anqeo3eueiy

|ela)ew ayy
Jo suondasiad

Swexg puoAag ajI7, —19|jed

€'yl 9lqel

s|ello)eW sigaled HSY 8y} JO UoheN|eAS Uy () Ued

4]




‘(quapmys 91-1s0d),, s1y7 2317 2 UD> oA 22.432p
Agstuayo v 323 nod J], ‘Abs 03 spaau 3], ‘[TeIUd 9S9Y) Jeym pue sqol paje[aI-ANSTWoYD U0 UONBWLIOJUI 9I0W PAjueMm SJUIPMS

‘(quapmys 91-1s0d) ,97doad o saunpoid jsni yuvaaja.
I0y1 J0N, ‘(uapms 91-1sod) .qol .u1ay; ur Apniov wayy 205 03 Y1 JYS1uL , PIAJOAUL SI JeUM JO BOPI dI0W JAIS 0} ‘uorssojord
oty Surop o[doad jo saSewr a1ow pue SASeWI AIOW IS 03 I PNOM A3} Funso33ns ‘soFewr oY) JO [BONLID IOM SJUIPN)S

‘soFewr a1ow pue sjurod jo[nq Yim [qesdeuru o10W dpew 3q AWl )X} oY) pPsadIns Aoy - Aoyffom, pue Surujoym
41240, 31 3uLidpual ‘(J1oddns [eonAfeue ‘3-0) oen3ue| [eIIUYDS) PUB JX1) YONW 00} PauTreIuod sa[iyoid oy 3o Sjuopnys Jwog

‘(quoprus 91-1s0d) Suryy Awi jou s1 Lysiuayd ‘Ajpuosiad pa.aoq j1q v o3 pjrom [ asnniaq Lgsiuayd Snom ji fi J1 ppa. j, upjnom
1, ‘Guoprys g1-1s0d) Ausiuayo op o paproap Apva.ajp p, [ fi 1v 300] pinom [ Suiyy JO 110S ay) a.40ui S1 S1y ], ‘JRLISYeW )

J& J0O0] U9AS 03 A[YI] 2q JoU p[nom A3y} Appuonbasqns op ued A3y Jeym pue Ansruayo SurApmys ur 3sa1ojul Jorid swos pey Aoy
sso[un 3[oJ [[1s s[rdnd awos ‘paIoA09 31 S193I180 JO 93URI oY) PUR ‘[BLIdJEW Y} Jnoqe sjuowwod dAnIsod s ajdoad Funok ayrdsog

sqol Anstuayo
Uo uoljeuLIojul
QIO

sagewt
JUBAQJ[OI QIOIN

Anpiqeadeueiy

90UdIpNE POIIUIT

sjuawaAosduwi]

'SANOIL I33J8D JUSISJJIP 0} paje[al SaLIe[es UOHomﬁxo Uuo uoneuwiojur Uu.mu_\/o.ﬁﬁ [eLIajetl ay) 10.} 9y} paI] SjuspmS

"3[okq 0} JUOIJ WO} Peal 03 paou Y1 Loy
a1oUM 39[3j00q & 03} pasoddo se ‘ojur dip 03 oousIojal [NJosn & opraoid pnom 31 [9f Pue [BLIdJEW SIY) JO JN0A.[ oY) PIYI] SIUSPMIS

‘(quopmys 91-1s0d) 2u0 qv-d2oua10s D Op 03 2ADY J,UOP NOA 422402 D SV pul “Ausiudyd op nod 1a1fv op uvd nod Jpym moys Aoy}
‘saf, ‘(yuoprys 91-1sod) jnfdjay Aioa s1 oy puv ‘s3uiyy Jo 10] v 211nb op und nod 22.132p J1f102ds v YJIM JDY] MOYS SAY ] DU
S1s2.42)U1 JDY) SUTYIPULIOS 2G PINOM J1 ADYJDYM L0 ‘22.432p D J03 24, [ asnp2aq jsnl qol v 13 puv 1no o3 jsnl [ 4oypayy 71 0 pua ayj
v 323 uvd | $qof fo 1408 1pYM S1 ‘QISL2A1UN YJIM JNOQD PaLLLIOM 21inb wp T Suty) au(), "(udapnys 91-1sod) Avm goyp ur Sunruig jou
S.J1 1Y) MOYs 0] poo3 S, J1 ‘Ul payo0] noA s, 1py] 22.432p 20U2198 b Op 03 Jupm nod fi yuryy skomp ajdoad asnvoog "22.432p 20U2108
v Suiop yuiyj ajdoad sv Suniuil] oS Jou S, J1 1Dy} SMOYS 0 pury JT, WY} PAIIWI] Uey} Joyjel ‘sAemyred 102180 pouddo pue s10I8d
JO o3ueI SSIOAIP B 0) JUBAQ[AIL Sem Apnjs AISIWIAYD JBY) SSOUdIEME JI3Y) SUISIRI Ul 9AI}09JJ0 AI9A d1om so[ijoxd ) 3[9 sjuopni§

"A[[enpIAIpul pue A[[euosiod Way} 03 JUBAS[ILI [BLISJEWI O} POIIPUDL

UOIBULIOJUT Y} JO dInjeu o1j10ads ayj 319 s[rdnd Jo Joquinu € ‘IOAOMOH * Mala jpuos.ad b saa13 uayj puv uos.ad ayj ;nogn nod
7721 31 25MV22q 11 2Y1] [, ¢ J1 2UOP pup 2.2y u22q, dA oym ddoad noqe nox 1191 seqyoid oy ], - . nod ay1y u2aq aavy pjpom oym
auop aavy ajdoad jpym 2as AJpnov uvd NO "ousyYa4 S, 3], ‘so[ijoid ay) ul uaAIS aanoadsiad [euosiod oty PaAO] SIUSPMIS ISOA

uoneuLIoJul
K1efeg

InoAe[ pue 9[K1S

Apnys Anstuayo
Jo Aniqeorjddy

aanoadsiad
[euosIog

|elajew ay)
Jo suondaoiad

so|yoid Jsaled Ansiway) — 19(jea

vi'v siqelL

€S s|eLIs]ewW s1oaled DSY oyl Jo uonenjeas uy D Led




‘(tuapys 91-1s0d) auod.242 40 jou s, 31 puv 102[gns yndiip v S, 11 10y}

1d220v pmoys Aoy yuryy [, :papIAU ANSTWAYD UI PI)SI2IUL SO} UOTIBULIONUI Y} Furpraoid jou a1om FUIOp OS Ul PUB JOUIPNE
ue peoiq 003 03 [eadde 03 Sulkn a1oMm $19[JBI] AN} J[IF JUSPMIS AU(Q) “(SIDA0I JUOIJ UO SIFeWI PaJe[al ANSTWAYD A[SNOIAGO dI0OU
*8'9) Astioyo ur pajsardiul are oym d[doad 03 Jeadde 03 spesu uonewIojul 9y} se Jo1[dxo d10W ANSTWOYD 03 NUI[ oY} BN

‘(quoprys 91-1s0d) Surouanjfui Aioa 10 ALivssadou L4124 J0uU S1 S1Y) O 0] D ‘APD2AID DIPI JUIOS dADY SISANOD [2A2]-

A12Y] 3UIS00Yd Y3no.yj auos aany oym ajdoad 1SOpy JUIU0D Y] YIIM Passa.duil 00] 1, usvm |, {(Judapnys 91-1s0d)  s3utyy asayy
mouy 3, uop Aoy fi y40M Jo s1vad 22.1y3 Op 03 U103 J, U240 2]doad ISINADYIO DUPYMIUIOS SUIJLIM P]OQq UL JDY] 2ADY 0] PadU NOL
| yonu S1y) w2 saipnpv.3 X, ‘Avd ‘saoquinu 2avy 03 paou nod ‘op, ‘d1dwexd 10 "UONBWLIOIUI dAISENSIdd ‘SNOIOSLI dIOW PIIN

‘(uapmis 91-1s0d) ,20pd 2yj 4240 JI0 S, SUIYINL24D DUYMAU2AD 71 D S, I IDY) dY1] I, UOP [

0S ‘DY) pva.L ], upd [ SUBDAIUIIUOD JNOYIIM OS 1X2] JO SaUl] U2aMI2q Ul 1X2) J0 Saul] S, a.42y) ‘Surdouun s3], :1omyound pue I21e9[0
9q 0) PIPA2U [} A JBY} PUB JBI[OUN PUB ASN( 00} UM SISA0D JUOJJ OU) I[Jf SJUSPNIS AWoS “(Juopmys 9[-1sod) a..ayj 2.4

Ay Aym - sa3vui1 2y o autos jnoqp a.ns anb jou ul, I, {(uapnys 91-1sod) ay1y 300 11 10YM wio.Lf LISTUYD YjIM Op 0F SPPO]
a4y Ajppa. 3, uop Aayy jnqg ‘poos yooy Aayy ‘saf, ‘(yuopmys 9r-isod) Ausiuayd noqy SLM J1 MOUY 3, UPINOM [ 2.41101d Y] W04
Tt 24NS JOU W, [ ‘SPADO pup ysif ay) ‘wopuv. 31q v yooj Aoy [, :ANSTuYd 03 A[1e9[0 )B[1 JOU PIP SIFew oy} J[3F SIUdpNIS AU

Ansiuayd 03 yuI|
31011 d X0 QIOIN

uoneuLIojul
K1efeg

O[)1} pUB I9A0D
juoly ‘saSew]

sjuawaAoduwi]

s widpou,
pue aappaouur, ¢ Ayunf, paxjoo] Loy) moy pajou ‘ojdwrexa 10 ‘sjoJes] ay) uo soSewr pue uSISOp Sy} PONI] SIUSPMIS dWOS

‘(syuopnys 91-1s0d) soundiosip
Jo sjoj 01 panyddp 2q uvd 31 puv ‘242 2y3 1o UDY) LYSIUSYD O] 2L0UL S, 42Y] IVY] SMOYS T, < [f1s pup $a1p0q puv JUDUUOLIAUD
ayy ay1] ‘mou u1 pajsadaiul a.4v ajdoad oy ffings a1 S, 3], :ATSTWIAYD JO OUBAJ[OI OU) PIMOYS SIS[JLI I} }[F SIUSPNIS WO

‘(quoprus 91-150d) 2.0y sAvs 11 Lystuayd ul Si21SPUW Y] 2Y1] WdY] JO ui0S punisidpun A1.uvnonand j, upjnom nod
J00Yyos ay1 u1 23unod atom nod fi asoddns | inqg 9238 upd nod s22.432p fo sadA) puv sowvu ay1] ‘A a3nb s1 23vn3uv) 2y fo
UIOS §28.410D I UIY0O0] U22q 24, [ 2spoag, :dnoid da3e 119y} 03 ojerrdoidde sem Judjuod pue oFenue] oy 3o SIUSPMS 9[-1SOJ

“UOTJRULIOJUI [BUONIPPE PAdU ABUI AU} PIISAIdUL JI 1B} Inq ¢ I9YIR)S, POOT B Sk POjor S}O[Jed] [[BWS o} 3[9F sjuopnmis "(Syuapnis
g1-1sod) 271117 3snf y00q 31q 241SSDUL D 10U S,]1 — J1 PDAL PJNOM [, “** JDY] ppa.L 0] Pa.dayloq aq J, uvd [ Yulyj pun j1 jv J00j

3, uop nod os ‘yonui 00y Jou .31, *** JSa31p 01 ASV2 31 SaYPUL I] “dN 31 SYP2LG UIDID YIIYM ‘S2]31) JULD[fip AdPUN IV S, ] “SuLLIM
Jo yuny> v Suiaq 3snl o1 pasoddo sv ‘dn 31 yva.1q 03 spurod ja1ng ay7 ay17 [, :3X3} JO SYUNYD [[ews pue syurod J9[[nq Jo asn oy
POI[ A9 ‘YISUS[ 901U B d10M AdU) 3]9F Aoy} ‘ojdurexa 10 ‘s[eLIojet 9soY) JO AI[IQISSA00r pue AJI[Iqeageuetu oY) PayI] SJuopn)§

Sureadde
pue 0AOBINY

00UBAS[OY

ssoudjeridorddy

Anqeo3eueiy

|elajew ay)
Jo suondaoiagd

oaiboap e buisooyn, —19|jeda7

Sl'v slqelL

s|ello)eW sigaled HSY 8y} JO UoheN|eAS Uy () Ued

1£°]




Part C: An evaluation of the RSC careers materials 55

4.5

Overview: Young people’s commentary on the materials
(open responses)

Throughout the discussions with pupils, the amount and layout of text
on poster material was a recurring and prominent issue. Pupils
recommended that:

« posters should be readable from a distance — less written
information, larger font and even more emphasis on visual
messages was recommended.

« where text is included, the layout on posters should involve smaller
chunks of text, for example, using bullet points, annotation and ‘text
boxes’ — the young people particularly liked this method on the
‘Chemists in their element posters.

Pupils also made a number of recommendations regarding the need to
enhance the relevance of the materials by making a more obvious link
to chemistry. Pupils recommended that:

« the ‘Life Beyond Exams’ booklet, chemistry career ‘Profiles’ and
‘Choosing a degree’ leaflets be accompanied with images of
chemistry careers and further study ‘in action’

« the front cover of the ‘How far have we come with the help of science?
booklet be redesigned to convey more relevant, modern and
engaging images of science.

Young people’s perceptions of the impact of the

materials overall

Having consulted the young people on each of the materials, the young people
were asked to consider the materials as a whole ‘package’ and to rate the
extent to which the materials are perceived to:

a) help with decision making with regard to taking chemistry as a subject
and/or for a career (see Table 4.16)

b) have an impact on attitudes towards chemistry as a subject and/or for a
career (see Table 4.17)

¢) make a difference to actual decisions (e.g. more or less likely to take
chemistry as a subject and/or for a career) (see Table 4.18).

As shown in Tables 4.16, 4.17 and 4.18:

« Overall, the materials were felt to be very helpful in decision making
about chemistry (the vast majority gave ratings of 4 or 5 out of 5 on a five-
point scale); ‘This is exactly the sort of information you need when you re
deciding what to do’ (post-16 student). Although this was often qualified
with comments on the accessibility of the materials, e.g. ‘helpful if we saw
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them’, ‘it depends where the materials are available, it depends where
they are advertised’ (student,).

In contrast, the extent to which the young people felt the materials made a
difference to their attitudes towards chemistry was less emphatic (just
over half of the sample gave ratings of 4 or 5 out of 5).

In terms of overall impact or influence on choice, there is some indication
that the young people feel more likely to choose/continue with
chemistry having seen the materials (almost three fifths of the sample
responded in this way) (although it should be noted that many interviewees
qualified this with comments such as ‘would be more likely to consider
taking chemistry’).
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Table 4.18 Young people’s responses on whether the materials make a

difference to their actual decisions regarding chemistry
(i.e. are they more or less likely to choose chemistry as a subject and/or for
a career having used/seen the materials)

The table shows the number of young people responding to each of the responses: ‘more
likely’, ‘no change’, ‘less likely’ to choose chemistry.

Impact on actual Frequency of responses (N) % of responses

decision rgsupr::?j;:tfs More likely | No change | Less likely %I’“r::?;e c:f)a:;e of;klglsys
Overall impact 127 72 53 2 57% 42% 2%
Post-16 responses 55 25 30 0 45% 55% 0%
Key stage 4 responses 30 19 9 2 63% 30% 7%
Key stage 3 responses 42 28 14 0 67% 33% 0%

Columns with % are calculated from the number of respondents. Caution is needed when interpreting
percentages on less than 100 respondents.
Source: NFER interview survey on RSC materials 2006.

When broken down by age-range:

« The materials were felt to be even more helpful in overall decision
making by the older pupils (those in key stage 4 and post-16) than the
younger pupils (those in key stage 3) in the sample.

« In contrast, the younger pupils (i.e. those in key stage 3) were more likely
to report positive changes overall in their attitudes towards chemistry,
than the older pupils. Indeed, one-fifth of the key stage 4 sample and just
under one-fifth of the post-16 sample responded with scores of 1 or 2 out
of 5 — indicating no change at all, or a little change only in their attitudes
towards chemistry.

« Interms of overall influence on choice, two-thirds of the key stage 4
sample and over two-thirds of the key stage 3 sample felt that having seen
these materials they would be more likely to take chemistry further as a
subject and/or for a career. However, the most common response at post-
16 was ‘no change’ —i.e. by post-16 it would appear too late to change
young people’s minds/directions.

Interviewees qualified the ratings they gave to the above questions with open
comments, suggestions and recommendations. To get the most of the materials
in decision making, the young people emphasised the importance of such
issues as the accessibility of the materials; how, when and where the
materials are used; and an appreciation of the full range of materials — ‘the
materials would be useful if you use them all together’, ‘they’re all slightly
different so you need all of them’, ‘all useful in different ways’, ‘each one tells
you something different about chemistry’ (young people).

In terms of influencing actual choices, the young people felt the materials
would have most impact on the undecided and/or for those already wanting
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to take chemistry further but who were unsure of or did not know about the
career progressions this might lead to.

By post-16 however, many young people had made career-route choices, and
the potential impact of the materials on their decisions seemed diminished —
‘If you are not interested in chemistry the materials will not persuade you’
(post-16, student). ‘To be honest, I don’t think many people would read them
unless they were specifically researching the subject ... I don’t think other
people would just pick them up out of general interest ... as soon as I decided
that I wanted to do history I've focused on that, I would not look at any of this
to be honest ...” (post-16 student). For some young people, the materials
appeared to have limited influence: ‘when you 're looking at them you think
‘Oh yeah’. But when you go away, you just go back to what you usually think
[about chemistry]’ (post-16 student).

In addition, a number of young people felt that there were other more
influential sources than materials, including chemistry lessons: ‘It is more
about the teaching that pupils get, the teaching and the lessons and the
amount of experiments that they can do that make pupils enjoy it’ (pupil, key
stage 3). These and other themes are explored further in Sections 4.6 and 4.7.

Overview: Young people’s perceptions of the impact of the materials
overall

e The materials seem most useful for decision making in key stage
4. They also have some potential for impact on choice at this age:
these young people feel somewhat more likely to consider chemistry
for a subject and/or for a career.

e Although the materials are perceived to be very useful by post-16
students, for the majority in this phase of education it would appear
too late to have an influence on choice.

e The materials are most influential in terms of attitudes towards
chemistry at key stage 3 — i.e. the younger pupils. Here, the
materials also had a perceived impact on these young people’s
likelihood of taking chemistry for a subject and/or for a career.

e Taken as a whole, these results suggest that key stage 3 is a point
when young people’s attitudes and choices can be influenced (i.e.
young people are receptive to possibilities and opportunities). The
question is raised, is it also possible to increase the careers-
advice/usefulness/decision-making function of the materials for this
age group? (Although as we shall see in Section 4.6, the young
people themselves suggested an emphasis on material which has
motivational and attitudinal impacts for younger children, rather than a
careers-advice function.)

o Likewise, at key stage 4, whilst the materials might have a role in
decision making, could the materials have a greater role in attitude
forming or changing attitudes towards chemistry (for example, through
opening up wider possibilities for young people regarding chemistry?)
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4.6

4.6.1

Young people’s suggested improvements and

recommendations for the materials overall

Having consulted the young people on each of the materials and gained their
overall perceptions of the impact or potential impact of the materials, the
research also sought the young people’s broader perceptions and
recommendations regarding the materials overall. Broader questions included
whether they would make any changes to the materials; and when they would
like to use/see them.

A notable minority of pupils (24) felt that they would not make any changes to
the RSC materials, reflecting pupils’ general approval and positive views on
the materials. However, the young people made a number of general
suggestions for how they would change the materials (in addition to the
specific improvements for each material already presented in Section 4.4).
Indeed, a number of themes emerged in young people’s suggestions for
improving the materials (some of these overarching suggestions have already
been alluded to in the discussion in previous sections). These themes,
discussed more fully here, include:

« when the young people would like to see/use the materials (Section 4.6.1)
« the accessibility/availability of the materials (Section 4.6.2)

« careers information and relevance to jobs (Section 4.6.3)

« relating to chemistry (Section 4.6.4)

« audience (Section 4.6.5).

Young people’s recommendations for when they should
see/use the RSC materials

The young people were asked when they would like to use/see the RSC
materials. Figure 4.1 shows the range of years nominated by the young people
(across the whole sample and by age-range) for when they would like to
see/use the materials.

As shown in Figure 4.1:

« young people regarded Year 9 and Year 11 as key age groups requiring
careers support

« key stage 3 pupils in particular felt Year 9 to be a crucial point for when
they would like this kind of careers information. With hindsight, post-16
students reported that they needed careers support of this kind in Year 11

« asignificant number of pupils felt the materials should be available to
young people at all times throughout their school career (including ‘as
early as possible’ from some young people)
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« Years 12 and 13 were also key years when young people felt they would
need careers guidance in order to support Further and Higher Education
decision making.

Figure 4.1 Young people’s views on when they would like to see the RSC
materials
The table shows the no. of pupils identifying each time period/year group.
Interviewees could nhominate more than one year group.
When young people would like to see/use the RSC materials
60
= ¢ 90 @At all times
o9
g -§ 40 - mYear7
22 30 OYear 8
S =
o ® OYear 9
> £
5 g 20 - W Year 10
g € 10 | @ Year 11
0. [ mYear 12
N. Post-16 Key stage 4 Key stage 3 OYear 13

Young people

Source: NFER interview survey on RSC materials 2006.

Young people appear to need support at two important decision making
periods: prior to GCSE and A-level selection. Several pupils noted they had
seen these materials too late, having already chosen their A-level subjects or
embarked on a chosen career pathway.

Pupils’ comments suggested that chemistry information should motivate

general interest in the subject lower down the school (rather than have a direct
focus on careers information). As shown in Section 4.5, it appears to be at a
younger age (e.g. key stage 3) when young people’s attitudes and choices can
be influenced. Materials which have motivational influences may impact on
pupils’ attitudes towards and enjoyment of chemistry; and may, in turn, impact
on actual choice.

Indeed, pupils’ qualitative comments suggested there was a large group of key
stage 3 pupils who enjoyed chemistry but were undecided as to a future study
and career direction. The fact that by post-16 this category had virtually
disappeared (with students in our sample now being either science continuers
— and occasionally chemistry continuers — or non-chemists) reiterates the
importance of careers guidance targeted at lower age groups.
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4.6.2 The availability/accessibility of the materials
A significant number of pupils raised the accessibility of the materials as an
area requiring improvement. This included both where the materials were
available, and how they could be used and considered. Young people felt that
(in order of frequency):

« the posters should be up on walls and the leaflets available in classrooms:
‘if there were lots of them around, you would definitely notice them and
they would help a lot’ (student, key stage 3)

« teachers should have a role in helping pupils to use and consider the
materials, at appropriate times/in appropriate lessons. As one boy
suggested: ‘If we were given them at the right time, then yes [they would
be helpful], not handed out in registration or at the end of the day, because
they just get thrown in the bin. How about in PSE days when were
thinking about careers, or in a chemistry lesson about chemistry careers
and how chemistry affects the future?’ (post-16 student)

« pupils need to be able to take the materials home or even have them sent
to their home, in order to look at them at their leisure: ‘/°d say that the
[booklets, leaflets, etc] would be better if they were, like, handed out, if
you had your own copy and you could read it in your own time, then I
would look at it’ (post-16 student)

« the materials should be available in libraries and sixth form common
rooms.

Pupils also made a number of recommendations regarding further availability
of chemistry careers information, including:

« within school — clearer direction as to where to go for more
information; suggestions included boxes of leaflets in holders below
posters and the name and contact details of a person they could speak to

o from the RSC — the provision of more web-based information and that
such web sites should be linked to career profiling and searching
programmes. As one student comments, ‘there’s so much of that kind of
information easily accessible on the web — it’s just there, so I don’t have to
go to the library and get it out — it’s slightly lazy really but ...’ (post-16
student).

4.6.3 Careers information and relevance to jobs
The young people felt that the careers information in the materials should
show even greater relevance to jobs. Their recommendations included:

« the materials to provide more information about what chemistry
careers actually involve, for example clearer explanation of what the
person in the image was doing (i.e. ‘this is what chemists do”’)
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« more information about what different chemistry courses involve, the
content of study, as well as route maps (visual messages) of where
different qualifications can lead to (i.e. ‘(exactly) how will I get there?’)

« more and specific information about salaries associated with different
chemistry jobs (i.e. ‘what will I earn?’)

« information to be included on less high profile chemistry related
professions

« more local and realistic pictures of chemistry employability. The pupils
themselves felt that some of the images in the RSC materials conveyed
unrealistic perceptions of what chemistry jobs would entail, and they
expressed scepticism about the demand for such exciting and exotic
careers in their locality (‘where can I work?”)

« more information from a personal perspective (i.e. ‘this is what [ do’)
Indeed, this was a feature of the careers ‘Profiles’ material that was
invariably approved by the students. A comment from one post-16 student
suggests information from personal experience is more credible and
genuine: ‘What I want is quotes — if it’s quoted then I would look at that to
see what they have to say, because I value somebody who has actually
been through the degree. I always take notice of that.’

4.6.4 Relating to chemistry
As well as relevance to jobs and careers, the young people felt that the content
of the materials should make clear links to chemistry in everyday life and in
the curriculum. Pupils wanted:

« the images to be more strongly and directly associated with chemistry
and for this link to be made obvious

« chemistry careers information integrated with materials providing
chemistry subject knowledge (a small number of pupils suggested this).
Pupils suggested the RSC should provide materials that help pupils
actually learn chemistry and relate to the topics they’re studying, as well
as give them chemistry careers information

« the materials to promote the usefulness and relevance of chemistry in
everyday life. For example, pupils felt the ‘Chemists in their element’
posters did this effectively by showing how chemistry is used in products
and materials.

4.6.5 Audience

A theme in young people’s responses referred to the ‘target’ audience of the
materials. Some young people felt that the RSC materials should be targeted to
the whole pupil population, whilst others (usually those not interested in
taking chemistry further) felt that it would be more effective to target materials
to the ‘undecided’ and to those who are already interested in chemistry.
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A handful of respondents felt the RSC should simplify the language and
avoid technical terms on the materials where ever possible in order to
improve chances of engaging a range of abilities (some pupils felt they would
be put off reading the material when they see a word they do not understand).
Several pupils noted the effective use of a questioning title in order to hook
readers in to discover the answers.

On the whole there were no significant differences by gender in these young
people’s opinions across the full range of areas discussed; careers information
and guidance perhaps needs to be reasonably similar for boys and girls. The
range of RSC careers guidance materials appeared to appeal to males and
females equally.

Overview: Young people’s suggested improvements and
recommendations for the materials overall

Three key recommendations emerge in pupils’ overall suggestions for the
materials:

+ to be available at all times (particularly noted by girls) and especially
at key early decision points (including Year 9 and Year 11) as by
Year 12 it can be too late

e to be more accessible, including some directed use and
consideration of the materials (e.g. by teachers, science and PSE
staff), as well as the availability of personal copies for use in own
time

o to show even greater relevance to chemistry careers — relaying
‘this is what chemists do’; ‘how will | get there?’; ‘what will | earn?’;
‘where can | work?’; and personal statements relaying ‘this is what |
do’.

4.7 Attracting young people to chemistry: young
people’s other perceptions and recommendations

about chemistry and careers advice

This final section on the young people’s views draws together their broader
perceptions and recommendations regarding aspects of chemistry and careers
advice. It covers: where they get their careers advice from; how they feel the
RSC materials compare with other sources of information and advice; and
what else they feel might be done (e.g. by schools, teachers, the RSC and so
on) to attract more young people to chemistry study and chemistry careers.
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4.7.1 Where pupils get their careers advice from
Table 4.19 shows the range of responses from the young people as to where
they get their careers information and advice from. Respondents could
mention as many aspects as they wished (in an open question).

Table 4.19 Sources of careers information and advice
N = no. of pupils identifying each source

Key stage 3 Key stage 4 Post-16
Subject teachers 8 10 15
Careers advisor 9 15 30
Other people 17 7 11
Materials 6 3 22
Websites/internet 9 10 30
Careers library 8 3 15
PHSE lesson 14 4 4
Careers event 6 4 5
Parents 14 14 6
Own experiences 9 4 0
Media 4 6 0
Other 0 1 0

Source: NFER interview survey on RSC materials 2006.

As shown in Table 4.19, the most commonly cited sources of careers
information and advice by these young people are:

« careers advisors and websites/the internet

. in key stage 3, parents, PSHE lessons and other people, such as family
members doing a course or job they were interested in

- in key stage 4, careers advisors, parents and also subject teachers and
the use of the internet

« in post-16, students’ own pro-active research to obtain careers
information, e.g. from materials, websites and the careers library as well
as careers advisors and subject teachers.

Interviewees across the three age groups were not consistent in their views on
where they got most of their careers information from. This suggests a need
for careers information to be tailored to the different age groups.

4.7.2 Comparing the RSC materials to other sources
The young people were asked about how they felt the RSC materials
compared to other sources of careers information and advice that they had
used (e.g. such as the sources mentioned in 4.7.1 above).
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Overall, in open responses slightly more pupils commented on less useful
aspects of the RSC materials than on more useful aspects (58 interviewees and
35 interviewees respectively). The young people’s open responses were
categorised as shown in Table 4.20 below.

Table 4.20 shows a striking response from pupils in key stage 3 that the
materials were less useful than speaking to real people. For example:

Definitely, I prefer to talk to someone else than look at a poster
because most people make the best things on a poster but I'd like to
know the negative side of it as well because on posters they only say
what's good about it.

Key stage 3 pupil

It’s better to get information from a person, rather than a poster,
because a poster can tell you what they want you to know, but a person
can tell you what you want to know.

Key stage 3 pupil

Responses from the post-16 students suggest a focus on materials as a
compliment to other sources of information, such as careers advisors and
websites (which, in some cases, they prefer). One student commented,
‘[Materials] are a useful thing to have alongside because they inform you quite
well, but you need to have the discussions as well as the materials’ (post-16
student).
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Table 4.20 Young people’s perceptions of how the RSC materials
compare to other sources of careers information and

advice
N. = no. of young people’s responses in the category
stla(sz 3 st:;Z o || el

Complementary to other materials 2 - 6
‘A good starting place’ (as a general source of - 4 3
information)

More in depth information 1 1 5
More accessible 4 - 2
More appealing - 1 4
More useful than careers lessons - 1 -
More factual/impartial info 4 1 -
Same — materials on a par with other sources 3 2 2
Less useful than careers advisors 2 1 3
Less useful than media 1 3 1
Less useful than parents 2 2 1
Less useful than websites - 2 7
Less useful than real people 13 7 3
Less information than other sources 2 - 2
Less attractive than other materials - 1 -
Less realistic picture of career conveyed 1 - 1
Less relevant unless already interested in - 1 1
chemistry

Less useful than pupil’s own experiences 1 1 -
Less useful than seeing the job in action 1 1 -
Less useful than careers lessons 2 - -

Source: NFER interview survey on RSC materials 2006.

The young people’s comments on careers information and guidance in general
also suggested a number of features that might contribute to effective careers
guidance. These include:

« the tailoring of careers guidance information and activities to meet an
individual’s own needs and enquiries (as discussed in Sections 4.7.1 and
1.5, some tailoring by age group might be appropriate)

« directed and active support from advisors and teachers (rather than
careers exploration activity as entirely self-directed by the students): ‘one
it’s easier, and two, it’s normally a necessity as well, whereas with these
[the RSC materials] it’s more up to you’ (post-16 student). ‘In [careers
elements of PHSE] lessons you have to do lessons but you can choose not
to read posters’ (key stage 3 pupil).
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« the extent to which young people trust the source of the information — in
their view, does it present genuine, believable and realistic information?
To some extent these young people were cautious about written careers
material, being aware of its promotional nature, e.g. ‘You don’t always
believe what you read’ (key stage 3 pupil); ‘because I would just look at it
and think it was quite good but I wouldn’t really read it and think it was
that serious’ (post-16 student). Some felt that ‘people’ themselves
provided a more trustworthy source of careers information. However,
many of the young people in this evaluation felt that the RSC materials did
provide this more impartial and unbiased information; ‘7 quite like the
posters more, because rather than with family, family sort of pressure you
into doing things. The posters help make up your mind but they don’t
pressure you into doing anything’ (key stage 3 pupil).

4.7.3 Young people’s perceptions of what else could be done

to attract young people to chemistry for a subject or
career

Finally, the young people were asked whether they thought there was anything
else that could be done to attract young people to chemistry for a subject or a
career. The young people’s responses referred mainly to the chemistry
curriculum and to chemistry careers advice and promotion. The most
frequent suggestions (in order of frequency) for how to attract more young
people to chemistry included:

 the chemistry curriculum to be more ‘fun’ (including ‘good’ and ‘fun’
teaching of chemistry)

« more opportunities to do practical chemistry and experimentation
 the chemistry curriculum to be less difficult
« to provide careers talks from those ‘in the know’

« to provide events, demonstrations and summer schools (with an emphasis
on practical activities and experiments)

« to promote chemistry careers through TV or media advertising (similar to
army and teaching adverts)

« to increase promotion of the broad range of jobs available within the field
of chemistry, and the applicability of chemistry to a range of careers

« to make more clear the relevance and necessity of chemistry to everyday
life — both through promotion and in the curriculum

« to provide more chemistry careers information from chemistry teachers
(talks about what different degrees and jobs involve).

There seemed to be some differentiation in pupils’ recommendations for
making chemistry study and careers more attractive. Students who were
chemistry positive were more likely to make recommendations regarding the
type of information that was needed, the medium of this information and
what should be promoted about chemistry. Students who were not chemistry
positive were more likely to suggest the need to improve the chemistry
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curriculum, for example, make it less difficult, more fun, more practical and
more relevant and the need to overcome stereotypes — which perhaps they
themselves held.

Overview: Attracting young people to chemistry

Whilst overall, careers advisors and websites are young people’s most
common sources of careers advice and information, across the age
groups different sources are required.

e In key stage 3, parents and family, and PSHE lessons are key
sources. Their preference for careers guidance from people and
‘those in the know’ over materials in general was also striking.

* In key stage 4 the main careers informants include careers advisors,
parents, and also subject teachers.

e In post-16, students seem to be undertaking much more pro-active
research through materials, websites and the careers library.

These findings would seem to have particular implications for the means
in which careers information is presented at different age groups.

In addition, in order to attract young people to chemistry study and
chemistry careers, young people felt that the relevance, enjoyment and
manageability of the chemistry curriculum could be improved, in
particular via practical application. Likewise, they felt that careers
information should promote the relevance of chemistry.

4.8 Summary and points for action
A number of key themes emerge from the young people’s views presented in
this section of the report, with possible points for action. These are: the way in
which the materials are available to, and used by, young people; the range of
‘functions’ that the different materials have; the impact of the materials across
the age groups; targeting careers advice across the different age groups; and
promoting the relevance of chemistry and chemistry careers.

The way in which the materials are available to, and used by,
young people

Given the varying degrees of familiarity with the materials by the young
people, and mainly self-directed usage, young people’s recommendations
for improving the accessibility of the materials might be considered, for
example: greater directed use and consideration of the materials by
teachers, science and PSHE staff, as well as the availability of personal
copies for use in own time; and targeted use of such materials at key
‘early decision points’ (including Year 9 and Year 11, and earlier). By
Year 12 it can be too late.
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The range of ‘functions’ that the different materials have

Given the range of ‘functions’ that the different materials were perceived
to have by the young people (e.g. the immediate appeal and promotional
Sfunction of the posters e.g. showing the wide-ranging aspects of chemistry;
the careers-decision-making function especially of the chemistry career
‘Profiles’; and relaying sometimes new understanding about chemistry,
e.g. via ‘Chemists in their element’ posters and ‘Life Beyond Exams’), it
would seem that a variety of materials is required. However, with young
people’s somewhat unfamiliarity with some of the materials, consideration
might be given to ‘branding’ across the RSC range.

The impact of the materials across the age groups

The materials had different impacts across the age-ranges. Key stage 3
appeared to be a time when both attitudes towards chemistry and
potentially actually choosing chemistry could be positively influenced by
the materials; at key stage 4, the materials were most useful for decision
making, with some likelihood of being encouraged to choose chemistry;
whilst at post-16 both attitudes and actual choice were least likely to
change.

These findings prompt a ‘two-pronged’ question: 1) is it possible to
increase the impact of the materials in other areas? (For example, to raise
the careers-advice/decision-making function of the materials at key stage
3); or ii) is it possible to target the materials even more towards the areas
where the young people appear to respond? (For example, at key stage 3,
where they are responsive to changing attitudes, young people might be
encouraged to use the materials such as the posters, which had an appeal
and relevance to younger pupils).

The findings from the young people would seem to suggest both prongs
might be required here. The young people themselves suggested that
chemistry materials should motivate and stimulate interest around
chemistry for younger pupils, rather than have a direct focus on careers
information. However, in key stage 3 there was a large group of pupils
who enjoyed chemistry but were undecided as to a future study and career
direction. Could it be that greater attention to chemistry careers
information (such as chemistry career-route details) earlier on in secondary
education might be helpful to young people?

Targeting careers advice across the age groups

The range of the young people’s opinions on the materials, careers-advice
and their attitudes towards chemistry suggests the importance of tailoring
careers advice to individuals. It is likely that a mixture of careers-advice
and promotional activity works, rather than any one of these sources on its
own.

However, consideration might be given to the way in which careers
advice/sources of information are used across the age groups. Whilst
overall, careers advisors and websites are young people’s most common
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sources of careers advice and information, across the age groups different
sources are preferred. For example, is it possible to enhance RSC careers
activity from external sources at key stage 3, given their preference for
careers guidance from people and ‘those in the know’? At key stage 4,
targeting resources towards supporting careers advisors and subject
teachers in their usage of careers-advice materials and activities might be
opportune. And at post-16, young people’s predominant use of websites
might be exploited.

On the whole there were no significant differences by gender; careers
information and guidance perhaps needs to be reasonably similar for boys
and girls. The range of RSC careers guidance materials appeared to appeal
to males and females equally.

Promoting the relevance of chemistry and chemistry careers

A key theme in the young people’s responses was for even greater
promotion of the relevance of chemistry and chemistry careers — both
within the curriculum and in the content of careers materials such as those
produced by the RSC. For example, to include detail covering, ‘the work
that chemists do’, ‘how will I get there?’; ‘what will I earn?’; ‘where can I
work?’, and personal statements relaying ‘this is what I do’.

Making changes to some elements of design and layout might also
enhance ‘relevance’. Examples include: greater use of annotation and text
boxes on posters (enhancing the textual message whilst not detracting from
the visual appeal); showing images of chemists at work on the career
‘Profiles’; changing the front cover of ‘How far have we come with the
help of science?’ to reflect science relevant to the 21 century.
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5.1

5.2

School staff and stakeholders’
perceptions

Introduction

This section describes the school staff and stakeholders perceptions of the
materials. It draws on the responses from interviews with 36 chemistry staff
and 16 careers staff from 30 schools, as well as interviews with 10 other
stakeholders.

This section sets out:

« school staff and stakeholders’ perceptions of the materials, including: the
extent to which they have used and/or seen the materials; the extent to
which they find the materials appealing and useful; comparing the
materials to other sources; their continued use of the materials; and their
perceptions of their overall impact on young people (Section 5.2)

« school staff and stakeholders’ suggested improvements and
recommendations for the materials overall (Section 5.3)

« school staff and stakeholders’ perceptions for what else might be done to
attract young people to chemistry for a subject or a career (Section
5.4)

« asummary of staff and stakeholders’ views (Section 5.5).

School staff and other stakeholders’ perceptions
of the materials

This section details the extent to which school staff and stakeholders have
used and/or seen the materials before and the extent to which they find the
materials useful and appealing.

5.2.1 The extent to which school staff and stakeholders have

used/seen the materials

Chemistry, careers staff and other stakeholders were asked which of the RSC
careers advice materials they had seen and/or used before. Overall, there was a
range of familiarity with the materials. Table 5.1 below displays the
interviewees’ familiarity with the materials, broken down according to
interviewee type: chemistry staff, careers staff and other stakeholders.

As shown in Table 5.1:

« most chemistry staff had seen and were using the posters, in particular
the ‘white coats’ posters

+ just under half the chemistry staff were using the ‘Profiles’ booklet
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« the other stakeholders were familiar with a range of the materials, in
particular with the ‘Profiles’.

Table 5.1 Staff and stakeholders’ familiarity with the materials

Chemistry Careers Other
staff staff Stakeholders
N =36 N =16 N =10
White coats 31 6 3
Elements 20 4 5
That’'s Chemistry 6 0 2
How far have we come ... 5 3 2
Life Beyond Exams 9 5 3
Chemistry career profiles 15 5 5
Choosing a degree 4 4 2

Note for the ‘That’s Chemistry’ posters, fewer interviewees were asked if they’'d used/seen
them before as this series came into the evaluation at a later stage.
Source: NFER interview survey on RSC materials 2006.

In addition:

« one-third of the chemistry staff reported that they had not seen or used
any of the materials before

« just under half the chemistry staff responded that they had only seen the
posters

. some of the careers staff reported using the booklet materials more so
than the posters, though they were often familiar with the posters from
displays around the school.

Some of the careers staff who were not familiar with the materials felt this was
due to the fact they saw a lot of careers material and could not recall this
sample specifically, commenting that the RSC materials may well be in use in
the careers library. Also some respondents were familiar with other versions of
RSC careers materials. Many chemistry teachers when asked about the RSC
careers advice materials offered their commendation of the various RSC
classroom materials.

Where and how are the materials being used?
The interviewees reported a range of ways that the materials are being used
and made available to students.

Chemistry teachers and other stakeholders’ usage:

« As displays in science departments: Posters and the booklet materials
form part of displays in classrooms. For example, posters are on walls and
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booklets were displayed on racks or had been laminated as part of wall
displays.

« As displays at events: The literature materials were often made available
to students at open evenings, parents evenings and Year 11 and post-16
options evenings. Here, materials were often available for students to take
home and read in their own time and with parents. The other stakeholders
were mostly likely to use the materials at such promotional events and
talks.

« Referred to in chemistry lessons: Posters and materials were referred to
during lessons. For example, materials were used in research-careers
activities and the posters were used to illustrate chemistry in action outside
school life.

« Used to target specific interested individuals: Chemistry teachers used
the literature materials with individual students who express interest in
chemistry careers information.

Careers teacher/advisors’ usage:

« Available in careers libraries: Careers interviewees’ most common use
of the booklet materials was to resource the careers library with them.

« Circulated to relevant departments: Careers teachers often forwarded
the materials to science and sixth form departments.

o Used in careers interviews and other careers activities: In careers
interviews the booklets were accessed if a student expressed interest in the
subject area.

As can be seen from the above list, the most common use of the materials is in
displays in classrooms, at events and available in the careers library (with only
small numbers of interviewees referencing the other uses). Such uses all place

onus on the pupil’s motivation to engage with the materials. Examples of more
teacher-led and advisor-supported use of the materials were not extensive.

Other RSC materials and events

Chemistry teachers and other stakeholders were asked whether they had come
across any other RSC materials or been to any RSC-run events. Of the
interviewees asked, the majority had come across other RSC materials and
been to events. The range of RSC events accessed included: Demonstrations
and lectures, Training and Professional Development courses and Chemistry
week. The range of other materials accessed included; RSC teaching
resources, the RSC website and RSC competitions (e.g. Young Analyst). A
small number of interviewees had been, or were currently, members of the
RSC. Where these interviewees had accessed other RSC materials and events
they were unanimously positive in their evaluations of them.
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5.2.2 The extent to which the materials are useful and
appealing (including ratings)
In order to gauge staff and stakeholders’ perceptions of the materials, they
were asked how appealing and useful they found them.

Appeal of the materials
In terms of their appeal, interviewees:

 felt the materials were well produced, modern, attractive and
interesting

« noted the colourfulness and diverse range of images as being effective in

catching pupils’ attention: ‘They are very well produced, they're up to

date, they 're modern, they re very cheerful, they take chemistry into the
modern age’ (Chemistry teacher).

On the other hand, perceptions of less appealing aspects mirrored those of the
pupils, warning against the use of too much text and materials that were too

‘serious’ looking. The use of methods to make the text more manageable,

such as bullet points, was approved.

Usefulness of the materials

All interviewees were asked to rate and comment on the usefulness of the

materials. Interviewees were asked to give a rating of 1 to 5, with 1
representing ‘not at all useful” and 5 representing ‘very useful’. This section
sets out their ratings (Table 5.2), followed by their qualitative comments about
usefulness (Tables 5.3, 5.4 and 5.5), and opinions of where the materials are

less useful.

As can be seen from Table 5.2, interviewees rated the materials as useful,

giving quite high proportions of 4 and 5 ratings.

Table 5.2 School staff ratings on the usefulness of the materials

Frequency of responses (N) Number
giving
Number of Rating Rating Rating Rating Rating rating of
respondents 1 2 3 4 5 4or5
Usefulness (chemistry
teaching staff) 26 0 3 4 14 5 19
Usefulness (careers
teachers and 7 0 0 0 5 2 7

advisors)

Source: NFER interview survey on RSC materials 2006.
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Their responses were qualified with detail of the specific circumstances and
types of pupil the materials were useful for, serving three distinctive functions:

« useful for chemistry teaching (giving chemistry related information) (see
Table 5.3)

« useful for careers advising (giving careers related information) (see Table
5.4)

« useful for pupils (in particularly noting their usefulness for undecided
pupils, interested pupils) (see Table 5.5).

In addition, they made suggestions for ways to make the materials more
relevant to wider audiences (these issues are covered further in Section 5.3).
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Not useful

Some interviewees were less positive about the usefulness of the materials. A
small, but notable minority of interviewees reported the materials were not
useful. These interviewees felt:

+ the materials had only limited usefulness in providing chemistry careers
advice to young people as they would only be used and referred to by a
minority audience (e.g. high achievers, students already interested in
pursuing chemistry etc.)

« that other factors were more salient to chemistry decision making than
materials (e.g. students’ experiences of the subject and curriculum,
perceptions and stereotypes of chemistry and chemists, student ability,
students’ own ambitions and parental influence)

« the materials were not being used by or looked at by students. (Further
details on interviewees’ recommendations for improving the relevance and
accessibility of the materials are discussed in Section 5.3.).

5.2.3 Comparing the materials to other sources
School staff and stakeholders were asked to compare the RSC careers
materials to other sources of careers information and guidance. Two thirds of
those asked reported the materials were more useful than other sources in
the following ways. The materials:

« were felt to be at least on a par with others and often considered more
appealing and attractive than other careers materials of their kind

« were considered by a number of respondents as complementing other
sources of careers information. In this way, the materials seemed to
contribute a piece of the whole package of careers guidance that was felt to
be needed

« were believed to be more effective than other sources at ‘sparking’
interest in chemistry (with particular reference to the posters and the
imaginative images)

« were appreciated by teachers who felt they only usually received limited
careers literature and material from elsewhere

« facilitated self-directed exploration of careers, as opposed to careers
advisor led (mentioned by one interviewee only).

The remaining third of interviewees felt the RSC materials were less useful
than other sources in the following ways:

« less useful than speaking to real people or seeing chemistry careers in
action

« less influential than students’ own experiences of the subject (although
where students enjoyed chemistry and were already interested in pursuing
it for a career, the materials were felt to be useful).
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« less influential than other methods (e.g. more practical chemistry,
demonstrations, seeing chemistry jobs in action and meeting real chemists
would provide a more powerful influence and persuasion).

5.2.4 Extent to which staff and stakeholders are likely to
continue to use the materials
Interviewees were asked to what extent they felt they would continue to use
the RSC careers materials. Almost all interviewees asked felt they would
continue to use the materials, reflecting the importance they gave to them as
being a useful aspect of careers guidance. Only one interviewee felt the RSC
should cease to produce the materials and, rather, should focus on educating
teachers with chemistry careers information. The need to provide more teacher
orientated chemistry careers information was a persistent recommendation
raised by interviewees, and will be discussed further in section 5.3.

5.2.5 To what extent do the materials make a difference to the
take up of chemistry?
Respondents were asked ‘fo what extent do you feel these materials could
make a difference to the take up of chemistry (for a subject and career)?’. Just
over half of the interviewees felt that the materials would make a difference to
chemistry participation. Their comments reiterated earlier assertions about the
usefulness of the materials. For example, the materials would make a
difference because they ‘open [students’] eyes’ to the range of possible
chemistry careers and that they may persuade borderline and undecided young
people. By contrast, just under half suggested the RSC materials would not
make a difference to the take up of chemistry, citing the salience of other
influences and issues relating to the accessibility of the materials as their main
reasoning. For example, the materials were informative but were felt not to
have the capacity to persuade chemistry continuation: ‘Materials can reinforce
their views or maybe tip the balance, but I think they 've got to have an interest
in chemistry in the first place to actually look at them’ (Chemistry teacher).

Overview: School staff and stakeholders’ perceptions of the materials
Familiarity with and use of the materials:

o Staff and stakeholders’ familiarity with the materials was not
universal. Interviewees were most likely to be familiar with the range of
posters and the ‘Profiles’ literature material. Familiarity with the
remaining materials was partial.

e The materials were most likely to be used by staff and stakeholders
as display items in classrooms, libraries and at events.

e Teacher and advisor-supported use of the materials was not wide-
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5.3

spread, perhaps giving weight to pupils’ requests for more of this
activity.

The usefulness of the materials:

e The materials serve an important and useful function in providing
chemistry careers information and overcoming stereotypes.

e The RSC materials are useful in that they form a key element of what
should, ideally, be a whole package of careers guidance and
information. (A package may be achieved with the addition of some of
the recommendations covered in Section 5.3.)

e Inisolation, the RSC careers materials are not sufficient to directly
persuade students to take chemistry further.

The impact of the materials:

o The materials may have a slight impact on the take up of chemistry
as a subject or career by providing subtle awareness-raising of the
chemistry career opportunities available and the role of chemistry
in modern life.

In sum, interviewees’ comments suggest they felt the materials were useful
as part of a whole package of careers guidance, but that in isolation the
materials’ influence on decision making was limited: ‘They [materials] are
only part of the answer (Careers advisor).

Staff and stakeholders’ suggested improvements
and other recommendations for the materials

overall

Staff and stakeholders’ perceptions of the materials were explored further by
asking them whether they would make any changes to the materials; and when
they thought students should see and use them. Interviewees made a range of
suggestions for improving the materials. Their comments resonated with those
made by the students, and relate to:

« when students should see/use the materials (Section 5.3.1)
« the accessibility/availability of the materials (Section 5.3.2)
« careers information and relevance to jobs (Section 5.3.3)

« relating to chemistry (Section 5.3.4)

« audience (Section 5.3.5).
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5.3.1 Staff and stakeholders’ recommendations for when

young people should see/use the RSC materials

The staff and stakeholders were asked when they felt pupils should see/use the
RSC materials. Table 5.6 shows the range of years that interviewees identified
for when pupils should see/use the materials.

Table 5.6 Staff and stakeholders’ views on when they feel pupils
should see/use the RSC materials

When staff and stakeholders feel young No. of interviewees
people should see/use the RSC materials nominating when
At all times 18

Primary 5

Year 7 2

Year 8 2

Year 9 16

Year 10 17

Year 11 23

Year 12 19

Year 13 14

NB: Interviewees could nominate more than one year group.
Source: NFER interview survey on RSC materials 2000.

As Shown in Table 5.6:

. generally, staff and stakeholders’ opinions were very similar to pupils’
own views, suggesting pupils should see and use the materials from Year
9 onwards. Though, staff and stakeholders may place slightly less
emphasis on Year 9, as the students did, and their responses imply they
feel Year 11 is the more crucial point for receiving careers guidance

« again, similarly to the pupils’ views, a significant proportion of staff and
stakeholders felt the pupils should be exposed to the RSC careers guidance
materials at all times throughout their schooling.

Staff and stakeholders’ accompanying qualitative comments suggest post-16
careers guidance serves only an affirming function, rather than persuasive, as
many students of this age have already begun to form career preferences and
make decisions. Critically, these interviewees suggested careers advice and
guidance needs to come before post-16 study. Staff and stakeholder
interviewees were also more likely to comment that though the materials
should be available to a wider spectrum of ages, there should be greater
differentiation of the materials to target distinctive age groups (in terms of
the content of the chemistry/careers information, the level of manageability
and the interests of different age groups).
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The lack of specific nomination of Years 7 and 8 for targeting careers advice
is worth raising as a possible area of ‘lost potential’ — especially given the
earlier findings from the literature about stimulating interest well before times
of choice (see Section 1.3.1) and the opinions of ‘as early as possible’ given
by some young people.

5.3.2 The availability/accessibility of the materials
A significant number of staff and stakeholders’ raised the accessibility of the
materials as an issue requiring improvement. This included issues regarding
the dissemination of the materials as well as a number of suggestions for

improving the medium through which pupils are given careers information.
Staff and stakeholders’ felt that:

o The careers materials should be directed at chemistry teachers,
careers advisors and even parents, so that they could impart the
information to the students. Some felt that teacher-directed input was more
helpful to students than their own self-directed research: ‘You can’t rely on
teenagers to do their own research’; and ‘I think that resources that are
made for teachers in the department to read and use and relay that
information to their pupils are probably more useful than creating
information straight for the kids themselves’ (Chemistry teacher).

« In this regard, interviewees felt that they themselves would like help in
using the RSC materials in an accessible and ‘user-friendly’ way for their
students. They suggested that this input might come from the RSC: ‘/
know that I am not as well up to give careers advice as I could be. That’s
an area that the RSC could help me by giving me more information’
(Chemistry teacher).

« More interactive mediums, such as videos, DVDs and websites, were
felt to be a good substitute to students having talks from people, giving
insights into the career in action. They also felt that such media were, on
the whole, more engaging than literature.

« Interviewees felt that the dissemination of the RSC materials could also be
targeted in the following ways: a database to directly identify chemistry
teachers in schools, more timely dissemination (e.g. prior to times of
options and subject choosing), more proactive dissemination, more copies
of the materials including notification of new materials and, where
applicable, which materials they are replacing.

5.3.3 Careers information and relevance to jobs
Interviewees suggested ways in which they felt the relevance of the careers
information in the RSC materials could be improved.

« The materials might present more information about what chemistry
jobs precisely entail and what life is like as a chemist (including directly
linking this to what students might currently be studying as part of their
chemistry course)
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More information on how to get into different jobs, for instance, the
different routes and pathways available, was felt to be needed.

More information on expected salaries associated with different chemical
science careers. It was suggested chemistry careers could be advertised in
comparison to other careers, detailing the benefits of the career over
others.

More promotion of the transferable skills developed in chemistry
study: ‘Science is really hard but if you 've got a decent qualification in
science, wow, that says something about you’ (Chemistry teacher).

Greater references and links to industries and companies that offer
student work experience. It was suggested the RSC could collate a list of
the organisations that offer work experience and present this on their
materials so that students had some way of exploring sparked interests.

Greater diversity of jobs and levels of jobs advertised in the materials.
The careers currently being presented in the current RSC materials were
felt be relevant only for the ‘high fliers’. Promoting other careers, such as
lab technician, and careers with apprenticeship entry would enable appeal
to a wider audience and ability of student.

Improving the relevance of the careers information to the age groups
it was trying to attract. Recommendations were made regarding the need to
reflect current fashion and issues; and ‘hooks’ such as a headline ‘Do you
want to save lives? Don’t be a doctor, be a chemist’ (stakeholder).

5.3.4 Relating to chemistry

Like students, staff felt the materials could be improved to be more clearly
linked to and integrated with chemistry, in the following ways.

Greater and more obvious links to chemistry. In particular, it was
suggested images, titles and front covers needed to provide a clear
message that the content of the posters was about chemistry.

The materials to be more integrated into the curriculum, including
chemistry teachers’ express need for receiving guidance on how and when
to use the materials in relation to specific curriculum topics, as well as
resources to enhance the careers-relevance of chemistry. Overall, these
interviewees felt careers guidance should be more integrated with
subject learning, a view shared by students.

Provide even greater relevance to everyday life and the role of
chemistry, in particular, relating to current affairs; ‘I think that would be
useful to see how scientists are solving problems that we've got in the
environment’ (Chemistry teacher).

5.3.5 Audience

Staff and stakeholder interviewees made a number of comments relating to the
need to improve the manageability of the materials in order to appeal and be
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accessible to a wider audience. Overall, chemistry teachers and careers
teachers seemed more likely to mention such improvements than the pupils
themselves.

« A considerable number of interviewees argued the materials were pitched
at too high a level (including perceptions of academic and technical
language). For example, interviewees suggested the use of the double
meaning of elements in the ‘Chemists in their element’ posters would not
be understood by younger and/or lower ability students. Attracting lower
and mid-ability students via the promotion of more vocational routes was
suggested: ‘In some cases we do need not all very wordy materials, so that
they would actually attract students into industry at a more apprenticeship
level’ (Careers advisor).

« Like students, the staff also suggested the materials could be improved by
having less writing, and placing more emphasis on visual messages (e.g.
images, diagrams, pathways). Many of the materials were felt to be too
‘large’ in design; the A5 format were deemed more manageable and
accessible for a student audience.

Overview: staff and stakeholders’ suggested improvements and
recommendations overall for the materials

Three key recommendations emerge in staff and stakeholders’ overall
suggestions for the materials:

e To be available at all times and especially from Year 9 onwards. By
post-16 careers guidance may be too late, as the role of careers
materials by this stage seems to be confirming, rather than persuasive
and influential.

e To be even more related to chemistry and the curriculum and more
integrated with subject learning. Chemistry teachers requested
support in this regard.

o« To promote an even greater diversity of careers, including those that
might appeal to middle and lower ability students (e.g. careers that
could be accessed via more vocational routes), thus widening the
audience and participation.

5.4 Attracting young people to chemistry: school
staff and stakeholders’ other perceptions and
recommendations about chemistry and careers

advice

This final section draws on staff and stakeholders’ views on wider aspects of
chemistry and careers advice (i.e. beyond the RSC materials). When asked
what else might be done to attract young people to chemistry for a subject or a
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5.4.1

career, three key themes emerge in staff and stakeholders’ responses. These
are:

« more contact with chemists (Section 5.4.1)
« greater partnership working (Section 5.4.2)

« enhancements to the chemistry curriculum (Section 5.4.3).

Contact with chemists

One of staff and stakeholders’ most common suggestions for improving
chemistry careers guidance was for students to have more contact with real
chemists and see chemistry careers in action. Here it was suggested the RSC
could provide a crucial role in collating and disseminating lists of speakers,
events, and industries willing to take work experience students. Staff and
stakeholders felt careers information from a personal perspective was
particularly powerful. They raised the need for:

« more speakers and talks from chemists to share the nature of their jobs
with students. It was emphasised that such representatives would have
personal attributes such as ‘charisma’, ‘youth’ and ‘ability to engage with
young people’. The need for more positive chemistry role models was
argued and was felt to be important to overcoming negative stereotypes of
chemists and chemistry: ‘The best thing of all to get kids to think about
careers is personal contact with somebody who does that job. People are
the important things in attracting people in’ (careers advisor).

« increased participation in demonstrations and workshops

« more opportunities to see chemistry careers in action, for example, in
work experience placements or shadowing activities.

5.4.2 Partnership working

A number of the interviewees raised various issues relating to the need to
work in closer partnership with other key partners in order to enhance
chemistry careers information (and ultimately the uptake of chemistry). These
included the need for:

« greater links between schools and industry
« greater links between schools and universities

« more collaboration between chemistry staff and careers staff.

It was felt that increased partnership working would improve chemistry
teachers’ awareness of current chemistry careers and degrees, support the
practices of non-specialists, provide opportunities for students to visit HE and
industry settings and improve the transfer of chemistry students to further
study or employment. It was suggested that the RSC could act as a conduit in
helping different organisations network and make links.
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5.4.3 Chemistry curriculum
Pointing to a number of themes already highlighted in this section,
interviewees noted areas of the chemistry curriculum that could be developed,
including:

« enhanced relevance and practical activity — though they noted that changes
to the new curriculum should help this (e.g. 21st Century Science courses)

« consideration of the A-level curriculum so that pupils’ experience of
transfer from GCSE to A level is improved

« the development of chemistry degrees, which might include more
vocational elements and packaging, e.g. via links with specific careers and
professions.

Overview: staff and stakeholders’ suggestions for what else might be
done to attract young people to chemistry as a subject or for a career

Three key themes emerge in staff and stakeholders’ responses. These are:
e more contact with chemists (via talks, demonstrations and work

experience)

e greater partnership working (e.g. school-industry; school-university; and
chemistry teachers-careers advisors)

e enhancements to the chemistry curriculum (in school, at post-16 and at
degree-level).

5.5 Summary and points for action
A number of key themes emerge across the staff and stakeholders’ views
presented in this section of the report, with possible points for action. These
focus around: the role of the RSC materials as part of a whole package; what
might be done to enhance the RSC materials within that ‘whole package’; and
what might be done to enhance other parts of the package elsewhere.

Throughout, interviewees felt that the materials were useful in fulfilling an
important role that was part of a whole package of careers guidance, but
that, in isolation, the materials’ influence on decision making was limited.

In order to enhance this ‘RSC’ element of ‘the package’, consideration might
be given as to how to encourage greater teacher and advisor-supported use of
the materials, including resources and support to help integrate such
materials into subject teaching. The development of materials to appeal to
middle and lower ability students might also be considered.
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In order to enhance the ‘package’ elsewhere, responses might come from a
number of arenas including schools, universities, industry/business, careers
information/guidance services, and the RSC. Each or all of these might
consider school staff and stakeholders’ requests for: more contact for their
young people with chemists; greater partnership working (especially between
schools and industry and schools and university); and enhancements to the
chemistry curriculum. Here, the RSC might consider the development of their
role in acting as a key conduit in engaging and connecting these various
partners.
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6.1

6.2
6.2.1

A summary of key findings and points
for action

Introduction

This section draws together a summary of the key findings from each of the
strands of the research (Section 6.2). It highlights the similarities and
differences in the findings from across the sources of data (i.e. the literature
review, young people’s perspectives, staff and other stakeholders’
perspectives) (Section 6.3). It also draws together some of the key points for
action that have been discussed throughout the report (Section 6.4).

A summary of the key findings

Key findings from the literature including interviewees’
perspectives

The review of the literature highlighted the key findings on when young
people make choices, who advises them and the influences on choice with
regard to chemistry (as well as science and careers education more widely).
The key findings and influences on young people’s subject and career choices
regarding chemistry include:

« the importance of the primary phase in science attitude formation
« the deterioration of attitudes to science throughout secondary education

« aneed for chemistry teachers’ and careers advisors’ more up-to-date
knowledge of chemistry careers

« young people’s desire for careers guidance to be impartial, cover the full
range of options, and come from those in the know (e.g. in the profession,
on the course)

« greater support for developing young people’s decision-making skills,
including more explicit links made between careers guidance activity and
the decision-making process

« young people’s perceptions and images of chemists and chemistry (e.g.
‘white coats’ and ‘labs’, ‘hard-working’ and ‘academic’)

« pupils’ experiences of chemistry in the curriculum (e.g. difficult, some
lack of relevance/practical application to current lives and jobs)

« pupils’ experiences of how chemistry is taught (e.g. requests for greater
emphasis on practical and collaborative approaches)

« young people’s own ambitions (e.g. chemistry tends to be chosen as
means to another end, such as medicine or veterinary science)

« parental influence (including perceptions of science as a ‘solid’ subject)

« peer influence (to some extent).
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School staff and stakeholders agreed with most key findings from the
literature, except the nature and extent of peer influence; and, around images
of chemistry, the lack of female role models suggested by the literature.
Interviewees identified the following additional influences on pupils’
chemistry choice:

teacher influence (i.e. a perceived impact of non-specialist teaching and
the quality of chemistry teaching on pupils’ engagement with chemistry)

the pull of financial remuneration (i.e. the earning potential related to
different careers).

6.2.2 Key findings from young people’s perspectives on the
RSC materials and wider aspects of chemistry and
careers advice

Overall

The young people’s reactions to the materials were overall positive,
noting their visual appeal (they were very positive in their ratings for the
style and layout of all the materials) and promotion of wide-ranging
aspects of chemistry and chemistry careers.

There was, however, somewhat limited familiarity with and usage of the
materials by the young people in the sample. Almost three-fifths had only
seen the posters before; just under one-third were not familiar with any of
the materials.

In this regard, the young people recommended that the materials: be
available at all times, especially at key early decision points (including
Year 9 and Year 11); and be more accessible, including some directed use
and consideration of the materials (e.g. by teachers, science and PSE
staff), as well as the availability of personal copies for use in own time.

Posters had an appeal and relevance to younger pupils (e.g. those in key
stage 3), whilst their helpfulness deteriorated in post-16. In key stage 4
and beyond, young people wanted more detailed information about
careers from chemistry.

The overall impact of the materials varied across the age ranges. At key
stage 3, the materials seemed influential on attitudes towards chemistry
and possibly on choosing chemistry. At key stage 4, the materials seemed
most useful for decision making, with some potential for impact on
choice at this age. At post-16, although the materials were perceived to be
useful, for the majority of pupils it would appear too late to have an actual
influence on choice (and some noted that they would have liked to have
seen such material earlier).

Pupils felt that the materials could show even greater relevance to
chemistry careers — relaying ‘this is what chemists do’; ‘how will I get
there?’; ‘what will I earn?’; ‘where can [ work?’; and personal statements
relaying ‘this is what [ do’.
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Recommendations for specific materials

The young people made specific recommendations about the amount and
layout of text on poster material. They suggested less written
information, larger font and even more emphasis on visual messages.
Where text is included, they recommended the use of bullet points,
annotation and ‘text boxes’ (as on ‘Chemists in their element’) so as to
provide more manageable information.

For the booklet materials, they requested more obvious links to
chemistry in the images used. They suggested that the ‘Life Beyond
Exams’ booklet, the chemistry career ‘Profiles’ and ‘Choosing a degree’
leaflets be accompanied with images of chemistry careers and further
study ‘in action’. They also recommended that the front cover of the ‘How
far have we come with the help of science?’ booklet be redesigned to
convey more relevant, modern and engaging images of science.

Wider findings on chemistry and careers advice

Careers advisors and websites were young people’s most common
sources of careers advice and information overall. External people in the
job/profession were particularly ‘trusted’ sources of information.

In key stage 3, there was a particular preference for careers guidance from
people and ‘those in the know’ over materials. In key stage 4 the primary
careers informants included careers advisors, parents, and also subject
teachers. In post-16, students seemed to be undertaking much more pro-
active research through websites, materials and the careers library.

In order to attract young people to chemistry study and chemistry careers,
young people felt that the relevance, enjoyment and manageability of
the chemistry curriculum could be improved, in particular via greater
practical application. Likewise, they felt that careers information should
promote the relevance of chemistry.

6.2.3 Key findings from staff and stakeholders’ perspectives
on the RSC materials and wider aspects around
chemistry and careers advice

Overall

Staff and stakeholders’ familiarity with the materials was not universal.
Interviewees overall were most familiar with the range of posters and the
chemistry career ‘Profiles’ material.

The materials were most likely to be used by staff and stakeholders as
display items in classrooms, libraries and at events. Teacher and
advisor-supported use of the materials was not widespread.

The interviewees felt that the RSC materials were useful in fulfilling an
important role that was part of a whole package of careers guidance, but
that, in isolation, the materials’ influence on decision making was limited.
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6.3

Recommendations for the materials

In order to have a greater impact on young people, staff and stakeholders
recommended that the RSC materials:

« Dbe available at all times and especially from Year 9 onwards; they noted
that by post-16, careers guidance may be too late

« be even more related to chemistry and the curriculum and more
integrated with subject learning; chemistry teachers requested support in
this regard

« promote an even greater diversity of careers, including those that might
appeal to middle and lower ability students (e.g. careers that could be
accessed via more vocational routes), thus widening the audience and
participation.

Wider recommendations about chemistry and careers advice

In promoting chemistry to young people and enhancing engagement and take-
up of chemistry, staff and stakeholders recommended:

- more contact for their young people with chemists (e.g. via talks,
demonstrations and work experience)

« greater partnership working (e.g. school-industry; school-university; and
chemistry teachers-careers advisors)

« enhancements to the chemistry curriculum (in school, at post-16 and at
degree-level).

A summary of similarities and differences across

the research

Across the different sources of data (i.e. the literature review, young people’s
perspectives, and staff and other stakeholders’ perspectives), the following
similar key findings emerge.

« Young people’s, teachers’ and careers advisors’ opinions on the RSC
materials were very similar — especially in terms of appeal and overall
usefulness.

« Young people and teachers also raised similar issues in terms of improving
the materials, including around their availability, showing even more
relevance to jobs, more direct linkage with the chemistry curriculum, and
relevance to both specific and wider audiences.

« Findings from the literature review and the young people interviews
concurred over the potential need for different sources of careers
information at different times in young people’s school careers (i.e.
targeting to age range).
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6.4

« Staff and stakeholders generally agreed with the main findings from the
literature review (as described above in 6.2.1).

On occasion, the findings from the different sources of data differed.

o Chemistry staff and careers advisors were more likely than pupils to
highlight that they felt the materials lacked appeal, relevance and
manageability for middle and lower ability students.

« The young people were overall slightly more positive about the potential
impact of the materials on choice, than staff and stakeholders (who
emphasised that the materials were one part of a ‘package’ of careers
activity and unlikely to have an impact in isolation).

« Whilst findings from both the literature review and the young people
interviews highlighted preferences for different sources of careers
information across the age ranges, staff seemed less aware of this issue
(they did not raise it in their interviews).

« Findings from the literature about stimulating interest in chemistry well
before times of choice (i.e. before Years 9 and 11 — which were the most
commonly nominated years by teachers and young people as important for
using materials such as these) were not as strongly emphasised by staff.
The lack of specific nomination by staff of Years 7 and 8 for targeting
careers advice might reflect a possible area of ‘lost potential’.

A summary of points for action

Finally, this section draws together some selected key points for action that
have been discussed throughout the report. Nine key recommendations
emerge, covering two arenas: i) the RSC materials in particular (1-5); and ii)
wider aspects of chemistry and careers advice (6-9).

The RSC materials

The materials are part of a package of careers guidance and promotional
activity received by schools. However, there were varying degrees of
familiarity with the materials across staff and students, and usage by young
people was mainly self-directed. In order to enhance this part of the package,
the following arenas might be considered for development.

1) The accessibility/availability of the materials, e.g. via greater directed
use and consideration of the materials by teachers, science and PSHE staff;
the availability of personal copies for young people to use in own their
time; and targeted use of such materials at key ‘early decision points’
(including Year 9, Year 11, and earlier). By Year 12 it can be too late.

2) The ‘branding’ of the range of RSC materials. The different materials
were perceived to have a range of ‘functions’ (e.g. the immediate appeal
and promotional function of the posters; the careers decision making
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3)

4)

5)

Sfunction especially of the chemistry career ‘Profiles’; and relaying
understanding about chemistry, e.g. via ‘Chemists in their element’ posters
and ‘Life Beyond Exams’). Thus, it would seem that a variety of materials
is required. However, with young people’s somewhat unfamiliarity with
the materials, consideration might be given to ‘branding’ across the RSC
range.

Greater targeting of the materials at key stage 3. This appeared to be a
time when both attitudes towards chemistry and potentially choosing
chemistry could be positively influenced by the materials. Given the
findings from the literature about the importance of ‘early’ experiences of
science, targeting key stage 3 might be considered. The young people
themselves suggested that chemistry materials should motivate and
stimulate interest around chemistry for younger pupils, rather than
have a direct focus on careers information. However, in key stage 3 there
was a large group of pupils who enjoyed chemistry but were undecided as
to a future study and career direction. Could it be that greater attention
also to careers information (such as careers-route details) on the key
stage 3 materials might be helpful to young people?

Alongside the above recommendations for the availability of the materials
to young people, staff themselves requested support for greater teacher
and advisor-supported use of the materials. Chemistry teachers in
particular requested practical resources and support to help integrate
the RSC materials into subject teaching. Likewise, staff requested support
in developing their own up-to-date knowledge and information about
chemistry related jobs.

The materials to show even greater promotion of the relevance of
chemistry and chemistry careers. For example, covering detail on ‘the
work that chemists do’, ‘how will I get there?’, ‘what will I earn?’, ‘where
can I work?’, and personal statements relaying ‘this is what I do’. Specific
actions might include amending the amount and layout of text on poster
material (e.g. using bullet points, annotations and text boxes); and
redesigning the images on the booklet material to convey chemistry
careers and further study ‘in action’ in the 21% century.

Wider aspects of chemistry and careers advice

With regards to wider aspects of chemistry and careers advice, response might
come from a number of arenas including schools, universities, careers advice
services, industry/business and the RSC. Each or all of these might consider
the following areas.

6)

The importance of chemistry careers guidance from those ‘in the
know’, (e.g. individuals in chemistry professions coming into schools to
provide talks and workshops on the nature of their jobs).
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7)

8)

9)

Increased opportunity for young people to explore the practical
application of the discipline (e.g. events, demonstrations, projects and
visits to science museums), as well as opportunities for work experience
and taster courses. Teachers’ requests for practical curriculum materials
to support both secondary and primary teachers might also be considered —
for example, providing ideas for simple and manageable experiments and
projects; proposals for how to relate the curriculum to everyday life,
current affairs and chemistry careers; and guidance on facilitating more
collaborative approaches.

Even greater tailoring of other careers advice activity to young people’s
preferences and influences at different age ranges might be considered. For
example, is it possible to enhance RSC careers activity from external
sources at key stage 3, given their preference for careers guidance from
people and ‘those in the know’? In this regard, the possibility and value of
raising parents’ awareness of chemistry careers (e.g. through materials
and invitations to events) might also be explored, as parents were among
key sources of careers information for young people in key stage 3. At key
stage 4, targeting resources towards supporting careers advisors and
subject teachers in their usage of careers-advice materials and activities
might be opportune (as in point 4 above). And at post-16, young people’s
predominant use of websites might be exploited.

Increased opportunities for partnership working and collaboration
between school and industry, schools and universities, and chemistry
teachers and careers staff. Here, the RSC might consider the development
of their role in acting as a key conduit in engaging and connecting these
various partners.

Finally, we again note that the RSC materials are just one part of a package of
promotional and advisory materials for schools and young people to consider.
The range of the young people’s opinions on the materials, careers-advice and
their attitudes towards chemistry highlights their individual preferences and
needs. It is likely that a mixture of careers-advice and promotional activity
works, rather than any one source. However, this study suggests a need for
more supported and directed careers activity around these RSC sources;
and within careers activity more widely, making more explicit for young
people the links between careers guidance activities and decision making.
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Appendix |

The methodology for the review

Identifying the sources
Literature database searches were undertaken to identify recent literature in
this field. These were undertaken from 2003 onwards, so as to capture

publications that might have not yet been available for the report by Jagger, in
2004.

The searches were undertaken to identify literature which satisfied the two key
areas under consideration: chemistry-related terms AND choice-related terms.
A full set of key words and search terms were employed so as to cover all
possible combinations. These search terms were matched to the databases
under consideration, and words not recognised by the databases could still be
searched for by using a facility known as a free-text search. In addition to the
database searches, other available literature known to the research team or
sponsors was also considered.

Criteria for inclusion and recording the findings
A three-step selection process was applied to the identified literature, in order
to help identify the most relevant sources and findings.

« The first step was applied to the references and abstracts from the search
results — these were scrutinised for their pertinence to the review. In order
to be considered for inclusion, abstracts should highlight young people,
chemistry or science and an aspect of choice/attitudes/influences. Full
sources of the references and abstracts which appeared pertinent were then
obtained.

« Once obtained, the second step involved considering these sources for
their relevance to the review. The findings from these publications were
briefly summarised onto an Excel sheet against the three main questions —
When do young people make choices? Who advises them? And what are
the influences on choice? An additional category for other
comments/findings was also completed.

« The third step then involved identifying the most pertinent sources — with
the chief criteria that the research considered: chemistry (then science),
young people making choices and decisions regarding science, young
people’s attitudes towards learning science, young people’s perceptions of
science subjects and careers in science. In addition, it was felt that
empirical and UK-based research would be the most pertinent to this
review (rather than discussion pieces, or work outside the UK). Sources
identified in this third step were summarised more fully (bibliographies of
these works are presented in Appendix II).
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Appendix Il

Bibliographies of the key sources included
in the review

The scope of the research review allowed for up to eight relevant sources from the most
recently published literature to be included in the review, adding to the summarised findings
from Jagger (2004). These key sources, in alphabetical order by author, are:

Blenkinsop, S., McCrone, T., Wade, P. and Morris, M. (2006). How Do Young People Make
Choices at 14 and 16? (DfES Research Brief 773). London: DfES.

Cleaves, A. (2005). ‘The formation of science choices in secondary school’, International
Journal of Science Education, 27, 4, 471-486.

Dalgety, J. and Coll, R.K. (2004). ‘The influence of normative beliefs on students’ enrolment
choices’, Research in Science and Technological Education, 22, 1, 59-80.

Francis, B., Hutchings, M. and Read, B. (2004). Science in Girls’ Schools: Factors that
Contribute to Girls’ Engagement and Attainment [online]. Available:
http://www.gsa.uk.com/datafiles/hostFiles/host-
116/Amgs%20Final%20Report%200n%20Science.pdf [20 November 2006].

Jenkins, E.W. and Nelson, N.W. (2005). ‘Important but not for me: students’ attitudes
towards secondary school science in England’, Research in Science and Technological
Education, 23, 1, 41-57.

London Development Agency (2006). Science, Technology, Engineering, Mathematics
(STEM): Achieving World Class Skills for London [online]. Available:
http://www.lda.gov.uk/server/show/ConWebDoc.1575 [23 November, 2006].

Murray, I. and Reiss, M. (2005). ‘The student review of the science curriculum’, School
Science Review, 87, 318, 83-92.

Qualifications and Curriculum Authority (2004). Pupils’ Perspectives on Science 2003/4
[online]. Available:

http://www.qca.org.uk/downloads/12363 sc_pupil perspectives report 03 04.pdf [23
November, 2006].

A summary of each key source follows, with details on a standard template about the study,
the sample, the research design, the key findings, and how the research contributes to the
aims of this review: When do young people make choices? Who advises them? What are the
influences on choice?
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Appendix lli

Alternative presentation of data

Figure 4.1 alternative Young people’s views on when they would
like to see the RSC materials

The table shows the no. of pupils identifying each time period/year group.
Interviewees could nominate more than one year group.

Post-16 Key stage 4 Key stage 3

At all times 13 5 11
Primary school - 1 -
Year 7 3 - 3
Year 8 2 3

Year 9 15 12 21
Year 10 10 11 2
Year 11 28 14 8
Year 12 16 3 2
Year 13 10 3 2

Source: NFER interview survey on RSC materials 2006.

Table 4.19 alternative Sources of careers information and advice

Source of careers information and advice

60 O Subject teachers
2 8 50 B Careers adviser
§ § 40 O Other people
> OMaterials
S £ 301 B \Websites/internet
:>_>* E 20 - O Careers library
° & B PSHE lessons
2 c 10
O Careers event
0 - B Parents
N. Post-16 Key stage 4 Key stage 3 B Own experiences
Young people OMedia

Source: NFER interview survey on RSC materials 2006.
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