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Executive Summary

Introduction

This executive summary preserds overview of the findings from the first
full year (September 200@ctober 2008) of the evaluation of Chemistoy f
Our Future (CFOF) which is being undertaken by the National Foundation for
Educational Research (NFER) on behalf of the Royal Societyhefmistry
(RSC).

Chemistry for Our Future is a £3.6 million (funding total for this phase) pilot
programme funded by the Higher Education Funding Council for England
(HEFCE). The current phase has been delivered over-gdwaoperiod by the
RSC in partneship with universities, schools and other organisations. The key
objectives of the programme are to:

« work with schools, colleges, industry amigher education institutions
(HEIs) around the countrpromotingchemical sciences as a stimulating
and profitable career route

« raise the aspirations of school pupils and widen and significantly increase
participation in HE chemical science courses, particularly for groups
underrepresented in higher education, thershigtaining chemistry as a
strategic subject

o improve liaison and hence understanding across the key educational
interfaces (primary, secondary, tertiary, HiBd employment)

« investigate the best use of university chemistry laboratories and staff to
deliver effective and efficient use of resources and provide good value for
money

« review and develop HE teaching and learning (curriculum development) to
ensure fitness for purpose with regard to educational outcomes for student
participants and the skills and itrtang needed by employers in both the
chemical and nochemical sectors

« explore opportunities for progression from vocational routes

o provide a cohesive set of opportunities for teachers and students by
working with the wide range of organisations and atities already
involved in STEM promotion activities

o raise awareness of the key role chemists play in the development of a
sustainable future for all and demonstrate that chemists provide many of
the solutions for the global challenges faced in the 2hstice
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CFOF has four key strands:

o Strand 1: University and Industry Outreach, including further alit of
the widening participation project, @histry: the Next Generation
(CTNG)

e Strand 2: Supportingkey Educational Interfacésa Teacher Fellowship
Scheme

« Strand 3: Higher Education Chemical Sciences Curriculum Development
« Strand 4: Widening Access to University Laboratories.

There are also two cross cutting themes:

e« Theme 1Careers
« Theme 2: Sharm Good Practice.

Aims and objectives of the evaluation

T h e NFekdRitisn aims to evaluate the progress and impacts of the
CFOF programme. Over the course ofstlyear we have explored: the
progress to date of each of the four strands; the outcam@smpacts for
school pupils, university students, teachers higher education institution
(HEI) staff; what works well; the main challenges; additionality; &ntdre
developments

Methodology

The evaluation methodology recognises that this is a pilot programme,
spanning two years, and that any change programme takes time. The
evaluation hasused a mixedmethods design including: desésearch;
meetings; interviews; focus groups; case studies whbas and universities;

the development of standard evaluation tools for internal administration, such
as survey guestionnaires for pupils and teachers; and the tracking of a small
sample of pupils (250) to establish ongoing and lotgen impacts. Thragh

these methods, teachers, academics, pupils, undergraduates and strand
managers have been consulted.
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Overarching findings

How effectively has CFOF been managed?

CFOF has been well managed by the RSC and their partners. A particular area
of success habeen the way that programme management has encouraged
effective sharing and dissemination ofearning and good practice. The
sharing has included what is working well, and, importantly, what is proving
difficult or challenging. A spirit of collaborationnd openness has been
engendered throughout the whole management of CE@Ecularly within

strands, and from operationainanagement level to Project Advisoand
SteeringGroups.

In addition, there igvidence ofcollaborationbetween strandsparticulaly
wherekey conduitsexisti such as key personnel (some of the teacher fellows
have been instrumental in this), institutions involved in a number of strands,
and through the Strand 3 gathering days where representatives from other
strands have also beenesent. A focus ogreater networking between the
strands may help to share and disseminkgarning and googractice further

and achieve an even more integrated programme.

What are the impacts and outcomes?

For school pupils

The evaluation data sggsts that CFOF hagsulted inpositive impacts on

pupils, particularly on theirchemistry knowledge and practical skills

awareness of higher education understanding of the relevance of

chemistry, and theirenjoyment of chemistry. Through patrticipation in CFOF

enrichment and enhancemeattivities, pupils have learned about how
chemistry is used and applied in oO6real 6
the possibilities associated with the subject, raising tlsgirationsin relation

to chemistry. For arencouraging minority, the activities do seem to affect

their future intentions towards studying chemistry further and choosing

chemistry as a career.

However,greater emphasis may still be needed in CFOEnrichment and
enhancementactivities on chemistry careersand the various routes into the
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di scipline, as mor e modest I mpact s
understandings of chemistry courses in HE and chemistry careers.

The survey findings highlight the importance of enabling pupils to experience
a number and range of different chemistry interventions Pupils who
experience a number and range of chemistry interventions and activities report
stronger impacts on their atides towards chemistry and their future
intentions to take chemistry further as a subject or career than those who have
experienced only one activity.

Corsideration may be needed ashtww tostrengthen the impacts of CFOF
activities on female pupils who generally report less prevalent impacts. The
evaluation data also provides support for the targeting of CFOF activities
towards younger age groups, as impacts tend to be slightly striomgesy

stage 4 pupils (i.e.ears 10 and 11), than key stagpuils (i.e. years 12 and

13) who have, to a greater extent, made their future study and career decisions.

For undergraduates

Hard data is available to suggest thameCFOF activities have resulted in
improved attainment for undergraduate chemistry studg® due to
interventions that have targeted and developed their knowledge and practical
skills. This is the case in Strand 3.1, although not necessarily the case for
contextbased and problefmased learning (CBL/PBL) approaches in Strand
3.2. Improved athinment is not necessarily a key driver for undertaking
CBL/PBL. Rather, the development of important transferable and
employability skills and understanding of chemistry in context underlies
CBL/PBL, and outcomes around these are demonstrated by Stéand 3.

There is also evidence that CFOF activities are having positive impacts on the
retention of chemistry undergraduates due to a smoother transition from
school to university aided by curriculum and pastoral support interventions
targeted at first yeatudents.

Undergraduates have also gained softer skills though their participation in the
CFOF activities, includindransferable skills in such areasas group work
presentationjndependent learninggeport writing andcritical thinking1 all
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motivation and interest in chemistry.

For teachers and schools

Teachers involved in CFOF have benefited particularly in terms of the
development of greater anidnproved links and relationships between

schools and universitiesas well asenhanced access to resource¥eacher

invol vement i n CFOF al so camgrigy ctd s posi t
support and advise pupilsin relation tochemistry further study and careers,

providing geater insights to chemistry in higher education and relevant

contacts beyond the school phase. Teachers have also gainedeasand

resources from their participation in CFOF activities to aid their chemistry

teaching and practice.

School s 6 tin€WOF hasesutiednna positive impact on therofile

of chemistry and science in their school. Impacts on teachers from
participation in CFOF may be stronger for those teachers who have less
experience and/or are seeking to enhance their chemistwldaige and
practice or develop their departments. Senior management staff in schools
should considemwnhich staff might best benefit from these professional
development opportunities.

HEI staff and institutions

Across the strands of CFOF, considerabtesifve outcomes have been
reported for universities and university staff. In particular, university
personnel havecquiredan enhanced umlerstanding of school curriculg
practices and student capabilitieswhich in turn help them tonprove the
delivery and effectiveness of their undergraduate teaching and outreach
activities

Other benefits for universities include broader and stromgationships with
schools student recruitment and retention, and professional development
opportunities for staff. lere has also beencreased partnership working

and collegiality in the sharing of knowledge and experience between
institutions, e.g. school to university, and university to university.
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What works well?

For school pupils

Activities work well for pupils when thelyalance practicalwork with theory,
include hands-on and collaborative work, and arerelevant to chemistry at
work and chemistry in everyday life. It is the quality of the activity and
experience that is rated (e.g. touipment, help from undergraduates), rather
than necessarily its location (although for sopugpils beirg in a university
environment § important).

For undergraduates

Activities work well for undergraduates when they provigport in two

key areas: i) in theichemistry learning, this includes through innovative
curriculum and support materials, group work, and directinghtegcand
learning at student needs; andtignsition, including through new induction
programmes and facilitated opportunities to get to know each other in their
new environment.

For teachers and HEI staff

Across the strands, activities work well whirere isteacher involvement

such that they gain ideas for the classroom, and resources for future use.
Teachers appreciate activities that @eeible and tailoredt o s chool sd nee
Again, the quality of equipment and facilities are rated highly.

Relationships and links between teachers and HEI staff are best forged
throughfaceto-face activity and in aculture of openness Both formal and
informal approaches work well whdyoth partiedearnfrom each other. For
example, demonstrating or modelling new approaches works well in
curriculum development and sharing of particufaniactice. The informal
exchange of ideathrough an email network engages teachers.

As a theme across all activities, and for all participartsequate
preparation prior to acivities being delivereds important.Examples that
have worked well includ@reparation time for teachers in Strand 1 prior to
activities,andthe use of prénduction materials in Strand 3.1
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Participation in CFOF by teachers and HEI staff seems tk last when they
havededicated timefor theplanning and delivery adctivities.

What are the challenges?

A number of challenges have been experienced across the strands. Some have
been addressed as the programme has developed. However, tbeaid t
coninued development of CFORhe challenges highlighted here should be
further considered:

« thetiming and timetabling of enrichment and enhancemestentsfor
pupils/student$ as this has an impact on attendance

« the need for adequalead-in time/preparabn timeprior to the delivery of
activities i e.g. for schools to prepare for a university visitd for
academics to prepare to CBL/PBL teaching approadoesexample in
Strand 3.2

« the need for ananageableworkload particularly for some key peopie
e.g. regional coordinators, certain academics;tpag staff

e engaging other HEI and teaching staff who are not-figstd participants
in CFOF i i.e. spreading the value of CFOF toa range ofother
colleaguesnd instiutions who are not involved in the programme

e moving beyond oneoff activities and experiences for pupils, particularly
within Strands 1 and 4

« targeting schools and participantsto further meet the target groups for
CFOF as a whol e, in particular oOwideni
would not normally participate in such enrichment or outreach activity.

Additionality

All of the activities reported from CFOF are perceivedéxrdditional and

would not have been funded in the absence of the programme. Further added
value comes from such aspects sgecialist equipment the teacher
fellowships (which appear to cut across and become involvedhinmber of

the strandg), and thesmaller networks of practitioners (e.g. in different

HEIs) within CFOF who share resources and discuss practice. In relation to
school participation, it will be important to build on this additionality by
encouraginga wider range of schools in partnership with Aimhigher, to
participate furtherThis should include schools that are harder to engage and
those that have not yet participated in CFOF-.
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Recommendations

The following areas will be important to consider in the extension phase of
CFOF:

« contine toembed new practicedn schools and HElsvhere they have
been developed, andlisseminate the resources and approaches
developed through CFOF

U across all CFOF strands, contributing further to programme
integration

U totherest of the chemistry community making clear where they can
be used 6of f tbd eustomibed Itof it paaticuldhr/ o r
student/course needs

« Owi den toengageisehioals who would not normally participate in
STEM enrichment or outreach activity

« invest inaplanned seriesof acivities rather than oneff experiences for
young people (and theieachers), given the finding thaiore positive and
long-term outcomesare realised wheyoung peoplaindertake a range of
differentchemistry activities

« identify those young people whef&FOF is making a difference to their
intentions to take cmaistry further andocus attention oronsolidating
and deepeningimpacts for them (for example, with further targeted
information and activity) (this will compieent the wide net of broad
impactsachieved so far

« improve theemphasis on and integration of careers informationin
activities involving school pupils, including by developing partnerships
with relevant employers and industries

In addition, the extension phase of CFOF will require boltation with other
STEM organisations. The RSC will need to:

« plan for thesustainability of activities, e.g. through links with other
regional STEM work

« work closely with the other HEFCE funded SIVS (strategically important
and vulnerable subjects) programmes (Stimulating Physics, London
Engineering Project, and More Maths Grads) to developolaerent
STEM-based national programmefor roll out in July 2009

Beyond the CFOF programme, staff froonganisationsplanning for the
national STEMbased programme should also considergm®emmendations,
and the challengedyighlighted in this executiveusamary. In particular,
adequatelead-in time (e.g. for the recruitment of staff, and programme
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planning) prior to the delivery of the national STH¥dsed programme will be

important.In addition,clearaims and objectives with measurable and realistic
outcomes(not just outputs and activitiesshoutl be deihed during the

planning stages. The recent SIVs (Strategically Important and Vulnerable
Subjects) programme report stresses the
succesat the outset é this would involve 't
redistic outcomes, and the demonstration of a relationship between financial
invest ment and i de atalj2b08a.28). Elowevertitisr ns 6 ( A
also important to note that openness and flexibility of aims allows participants

to experiment, toifd outwh at wor ks and what doesnodt
strength of the CFOF programme.

! Adams, J., Mount, D.R., Smith, D.N. (2008}rategrally Important and VulnerablSubjects: an
interim evaluation of .HizaHaGkEdénbnelpr ogr amme of support
http://www.hefce.ac.uk/Pubs/rdreports/2008/rd09 S¥RIanuary 2009.



http://www.hefce.ac.uk/Pubs/rdreports/2008/rd09_08/

Introduction 1

1.

1.1

Introduction

Background to Chemistry for Our Future

This report presents the findings from the first full year (September 2007
October 2008) of the evaluation of Chemistry for Our Future (CFORg
evaluation, which is being undertaken by the National Foundation for
Educational Research (NFER) on behalf of the R@a@tiety of Chemistry
(RSC) coincides with the second year of the pilot programme

Chemistry for Our Future is a £3.6 million (funding total for this phase) pilot
programme funded by the Higher Education Funding Council for England
(HEFCE). The currenthmsé has been delivered over a tyear period by the

RSC in partnership with universities, schools and other organisations. The key
objectives of the programme are to:

« work with schools, colleges, industry amigher education institutions
(HEIs) aroundthe country promoting chemical sciences as a stimulating
and profitable career route

« raise the aspirations of school pupils and widen and significantly increase
participation in HE chemical science courses, particularly for under
represented groupsheeby sustaining chemistry as a strategic subject

« improve liaison and hence understanding across the key educational
interfaces (primary, secondary, tertiary, Hid employment)

« investigate the best use of university chemistry laboratories and staff to
deliver effective and efficient use of resources and provide good value for
money

« review and develop HE teaching and learning (curriculum development) to
ensure fitness for purpose with regard to educational outcomes for student
participants and the skills artchining needed by employers in both the
chemical and nochemical sectors

« explore opportunities for progression from vocational routes

2 The changed landscape for Science, Technology, Engineering and Mathematics (STEM) over the
course of theCFOF pilot means that CFOF currently stands as ayteo pilot, with a ninenonth
extension phase to July 2009, from where HEFCE will fund STEM work rather than chespistific

work.

% Undekrepresented groups include: people whose family have revierpe of HE and young people

in care; young people from neighbourhoods with lower than average HE participation; people from
lower socieeconomic groups; minority ethnic groups; people living in deprived geographical areas,
including deprived rural andastal areas; gifted and talented learners who have the potential to benefit
from HE but who otherwise might not do so.
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e provide a cohesive set of opportunities for teachers and students by
working with the wide range of organisations aimitiatives already
involved in STEM promotion activities

« raise awareness of the key role chemists play in the development of a
sustainable future for all and demonstrate that chemists provide many of
the solutions for the global challenges faced in ttiec2htury.

CFOF has four key strands:

o Strand 1: University and Industry Outreach, including further alit of
the widening participation project, Chemistry: The Next Generation
(CTNG)

« Strand 2: Supporing Key Educational Interfacdsa Teacher Fellowsp
Scheme

« Strand 3: Higher Education Chemical Sciences Curriculum Development
« Strand 4: Widening Access to University Laboratories.

There are also two cross cutting themes:

e Theme 1: Careers
o Theme 2: Sharing Good &ttice.

Furtherdetails on the aimand objectives oéach of thdfour strands and two
cross cutting themes apeovided in Appendix A.

1.2 Aims and objectives of the evaluation

Theoverall aim of the NFEROGOs evaluation
impacts of the CFOF programme. Over tbeurse of the year, we have

explored: the progress to date of each of the four strands; the outcomes and
impacts for school pupils, university students, teachers and HEI staff; what

works well; the main challenges; additionality; next stejgendix Bl las

further details on the research aims.

1.3 Methodology

The evaluation methodology recognises that this is a pilot programme,
spanning two years, and that any change programme takes time. The
evaluation hasused a mixedmethods design including: desésearch;
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1.4

meetings; interviews; focus groups; case studies with schools and universities;
the development of standard evaluation tools for internal administration, such
as survey questionnaires for pupils and teachers; and the tracking of a small
sample ofpupils (250) to establisbngoing andongerterm impacts. Through

these methods, teachers, academics, pupils, undergraduates and strand
managers have been consultéppendix B2providesfurther details on the
research methods.

Structure of the Report

This report presents the following sections:

Section 2 ~ Programme management: an overview

Section 3 Strand 1: University and Industryu@each

Section 4 Strand 2: Supporting Key Educational Interfatea Teacher
Fellowship $heme

Section 5 Strand3.1: Schoocto-University Transition

Section 6 Strand 3.2: Gemistry forAll

Section 7 Strand 3.3: Opethearning Framework for Patime Rovision

Section 8 Strand 3.4: Mastering Bologna

Section 9 Strand 4: VileningAccess to University &boratories

Secton 10  Outcomes and impacts: an overview of pupil questionnaire data

Section 11 Overarching findings, conclusions and recommendations

Each section considers, as appropriate, strand management, progress to date,
outcomes and impacts, what works and lessemsit, additionality, and next
steps.

Appendix A The Chemistry for our Future programme
Appendix B About the research
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2.

2.1

Programme management: an overview

This section explores the effectivenessha& overdl programme management

of CFOF. It is based on interviews with RSC managers, partner coordinators,
steering group members, HEI staff and school staff involved in CFOF. It
includes some headline findings on the management of each strand. (Further
details on themanagement of each of the fostrands are provided in the
individual strand sections in this report.)

Key findings

Four key messages emerge about the management of CFOF.

e Whilst CFOF has been managed effectively by the RSC staff and their
partners, greater human and financial resources for management and
coordination would ease the extensive workload that core staff
experience.

e Managers acknowledge and have learnt from early challenges around
recruitment, contractual arrangements, and the need for adequate start-
up times. Current challenges remain around HEI invoicing.

e The way in which CFOF is managed has encouraged effective sharing
and dissemination of learning and good practice, including what is
working well, and, importantly, what is proving difficult or challenging. A
spirit of collaboration and openness pervades the whole management
of CFOF, including within strands, between strands, and from operational
management level to Project Advisory and Steering Groups.

e Managers and partners at all levels recognise the difficulty in
evidencing impact within the Ilimited time-scale of this pilot
programme. All acknowledge the opportunity of the extension phase to
maximise evaluation and feedback and to evidence longer-term
outcomes.

2.2 Introduction: programme management

The CFOF programme is overseena$teering Group which isformed by

a Project Advisory Group. Thesgroups were established to oversee the
development and financial management of the programme. The Steering
Group meetshree times year and includes representatives fidBFCE,the

RSC, HE and industry in addition to the National STEM Director and a
Secondary 8ence Consultant. The Project Advisory Group méatse times

a year(before the Steering Grouphd includes representatives from the RSC,
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the CFOF strand managers, industry, Aimhigher and Action on Access
(HEFCE).

Each srand is managed or coordinatbg an RSC CFOF staff membean
conjunction with partner coordinatorgcting either as a main university
coordinator for the work (as in Strand 3.2 for examplesoa coordinatdior
the region (as in ONG in Strand 1 for examplevhere the RSC staff @nber
coordinates the work aheregional coordinators based in HEIs

2.3 How well is the CFOF programme being managed?

2.3.1 How well is the programme managed by the RSC?

All of the managers (operational and advisory/steering level) and partners we
interviewed feel that the CFOF programme is beimghagedeffectively by
the RSC. Many acknowledge that CFOF is a large and ambitious programme.
With this in mind, some intervieaes suggegshat, ideally,greater resources
for management and coordination would be beneficial i for example
through increased staffing at operational management level. This would also

all eviate S 0me o f the -extenshhimegowook]!|
reported. Such views were expressed at operational and advisory/steering
level.

2.3.2 What management, monitoring and evaluation information is
provided to the Steering Committee and Project Advisory Group?

We consulted members of the Steering arajdet Advisory Groups about the
level of feedbackthey receive on CFOF. They report receiving:

« information about the progress of tiends
e Quantitative information abotie level of activity in eachtsind
« (qualitative feedback on what is working watidaless well in eacktrand

All of those consulted feel that thimformation they receivehas been

sufficient to make decisions and judgements about the progress of CFOF.
However, whil st they note ample feedba
outcomes,stth as changed thinking and attitud
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positive attitudes towards chemistry careets)p key areas where more
information is required are:

« detail onwhat makes the difference(i.e. what contributes to positive
outcomes)

« evidence ofonger term outcomes

However, all of the managers we interviewed note thballenge of
evidencing longer term outcomeswithin the timescale of this pilot
programme (see challenges below).

2.3.3 How well are the strands being managed?

In general, interviewees feel thdrands are being managed welhe
experience of the original three pilot regions in particular has helped the set
up, management and delivery of BG in three new regions in Strand 1.

In the interim report, waotedthelate start of the Open Learning Framework

(Strand 3.3) and the Teacher Fellowship Scheme (StrantdikBwise, in

Strand 3. 2, some of the projects were r
than others. Whilst many of these issues are no longer a conoarpared

with other activities, thenanagement of Strand 3.3 is highlighted as less

effective than otherstrands. Staff moves and a-cenfiguration of activities

contributed to this.

Further details on the management of egsichnd are given in theelevant
strand sections of this report.

2.3.4 How well are managers and partner coordinators supported?

Strand managers/coordinators themselves feell supported from within
the RSC Partner cooridators are also felt to be supported well.The key
findings are:

o there is aspirit of collaboration andopennessamongst CFOF managing
partners, including between CFOF Strand managers and their lead
university or other partners

o there is goodiwo-way communication between the RSC and partner
coordinators orach strand
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o theHEI academics are very enthusiagt@rtners

e« thereisadgood team spiritdo 1is reported
coordinators.

2.3.5 To what extent is CFOF an integrated programme?

CFOF is felt to be amtegrated programme. There werearlyperceptions of
6fragment ati ono, but nowdeelCFOm&sakhgett ecter
toge t h e r.dl'he wanhettions areot necessarily lineay but are felt to

provide anetwork of links. For example, the programme offers activities

linking the school curriculum through transitions to university study; it

addresses practical chemistry, and university orientation more broadly; it links

teaching staff with HEI staff; and it inclusleoverarching themes such as

careers and sharing practice.

2.3.6 To what extent does CFOF have clear aims and objectives?
Programme and project managers feel that a key strength of the CFOF
programme is its overall openness and flexibility, whattbws participants to
experiment, to find out what worksé@n what doesnoéditisasor k. Ho w
reported that having clearraims and objectives with measurable and realistic
outcomes defined during the planning stages of the programme could have
been beneficial to assessing progress and success. The recent SIVs
(Strategically Important and Vulnerable Subjects) programme report stresses
the i mportance of pr oavti dtihneg obumesaesturée st ho
involve the specification of measurableitbrealistic outcomes, and the
demonstration of a relationship between financial investment and identifiable
ret ur nseéial,(2008, p.68

2.4 What management challenges are there?

The interim report noted a small number challenges in the pesgramme
management of CFOF:

* Adams, J., Mount, D.R., Smith, D.N. (2008}rategcally Important and Vulnerabl8ubjects: an
i nteri m eval uprdgiaranme ofsdppathizalabléE[6ntine]:
http://www.hefce.ac.uk/Pubs/rdreports/2008/rd09 S¥8Ianuary 2009.
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« insufficient start-up time beingallocated in the HEFCE bid to setting up
the programme and recruiting RSC programme management staff

« amismatch between the capacity of the programme management team and
the workloadwhich was resolved through the appointment of an additional
member of staff

« thetime-consuming contracting processwhich, in some cases, led to a
delay in appointing or allocating staff to projewgthich resulted in some
projects starting late.

Whilst these early challenges have been acknowledged and learnt from,
operational and steering/advisory level managers report two continuing
challenging areas:

o coordinating the transfer of funds from RSC to universities, including a
time lag in universiesinvoicing systems

« the challenge of demonstrating impact within a short timescale 6t h e
two-y ear time window is a very short on
to get a big project up and running, and also to deliver the deliverables and
toevaluateta out comeso.

All of the managers we interviewed approved ofdhieit of opennesswithin

CFOF testiogod® a whol e range of activities,
do, and dondot, wor k. However, with hind
CFOF deelopersmight have focused their efforts better omare limited

range of activities, given the finite resources of the pilot.

2.5 What sharing and dissemination activities take place?

CrossCutting Theme B emphasistése sharingof learning and goodrpctice,
both within and across strandsctivities include:

« the first CFOF national conference held at Aston Business School in July
2007, with over 100 attendees from national organisations, universities and
schools

e a curriculumdevelopment symposiunof Strand 3.1 in July 2007 which
attracted approximately 25 attendees

« Strand 1 regional coordinator meetingeldquarterly

« a one day meeting held at the end of November 2007 for project partners
in Strand 3 and Strand 2 teacher fellows

« a meeting of the CFOF and Institute of Physics teacher fellows in March
2008
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2.6

« the second CFOF national conference held in Aston in July 2008
e acurriculum development symposium for Strand 3.1 in July 2008

Participantsfind these opportunities to learn froeach other and to network
very beneficial The annuatonference is not only ampportunity to share
practice, but also tgenerateresource material More regular meetings to
share practice between the Stranegional coordinators have been requested,
although this may not baractical due to the patime nature of their role.

Information about the activities and achievements of the whole CFOF
programme is also included within a CFOF newsletter which sametwice

a year. The newsletter is sent to a mailing list of around 250 people which
includes project partners, Aimhigher staff, representatives from industry and
representatives from other science professional bodies and providers of
outreach and eniiiecnent activities. There is also a CFOF flier and a significant
amount of detailed information about the programme, its four strands and its
crosscutting themes is included on the CFOF web$itevw.rsc.org/cfoj.
Additionally, a number of resource packs focused on sessions that can be
delivered for 518 year olds have been developed for a range of tofacs (
examplepf Strand Iwork).

What are the next steps for the management of CFOF?

The extension phase of OF is seen by managers as an opportunity to:

« evidence longeterm outcomes

e gauge which activities work well, and which are not worth further
investment

e« maximise evaluation and feedback by improving evaluation and
monitoring data capabilities for example to track specific cohorts of
students

e sustain and embeattivity
o consider the role of chemistry within a wider STEM programme

o integrate careers activities further within CFOF, including achieving
outcomes around careers awareness

« further emphasise tramshble skills and the wide applicability of those
skills beyond chemistry careers.


http://www.rsc.org/cfof
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3.

Strand 1: University and Industry
Outreach

This chaptermpresents the first year evaluation findings for Strand 1, University
and Industry Outreach to Schools. Strand 1 comprises ahiGtrg: the Next
Generation (CNG), Future Blogs (e-mentoring) and Spectroscppin a
Suitcase. The latter aspects of the strand have been/will be evaluated
separately by the NFER, and hence this chapter focuses specificéalie on
progress and outcomes of CTNG. TheN&I project provides university and
industry outreach to schools iorder to promote theengagementand
excitementin the chemical sciences and demonstridwecareer opportunities
availableto students underrepresented in higher education.

The chapter includes detailed information of the outcomes of the strand,
drawing on perceptual and statistical data. Findings are based on conssiltation
with the national strand manager, regional coordinatorembers ofthe
CTNG National Managementd@nmittee, ad school teachers and pupils.

3.1 Key findings

e The initial target for 2006-08 has been exceeded: 47,000 pupils from
around 800 schools have been involved in CTNG during this period,
exceeding the original target of 30,000 pupils. Within each region,
activities are being delivered in collaboration with partners and are
successfully attended and received by teachers and pupils. Seventy per
cent of pupils engaged are from Aimhigher cohorts.

e CTNG activities are relevant, practical and hands-on, which are key
positive elements for pupils. In addition, teachers are able to become
involved and take ideas back to the classroom. Collaboratively delivered
activities are also reported to be particularly successful in terms of
providing pupils with exposure to a range of organisations and facets of
chemistry.

o Key messages for the development of the strand emerge around the

need to: explore and remove barr i er s t o school sé0 and

participation; explore the potential for development of series of activities
(as opposed to one-off events); improve the emphasis on and integration
of careers information in activities, and; develop partnerships with
industrial and employer partners in order to promote the chemical
sciences and career opportunities.

e CTNG has strong positive outcomes for pupils, particularly in terms of
developing their awareness of HE; influencing their future intentions
towards chemistry, and; improving their understanding of the relevance

F
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3.2

and usefulness of chemistry. Where the impacts are strongest, the strand
al so has the capac.ifutye intemtions arfd linareasec e
their intentions to further participate in chemistry thus impacting on
widening participation.

e CTNG activities result in positive impacts on the teachers involved,
particularly in terms of enhancing access to resources and materials,
improving links with HEIs/industry/other schools, and raising the profile
of chemistry in the school. Where the impacts are strongest on teachers
involved there is also the capacity to impact positively on chemistry
teaching, including providing teachers with ideas, knowledge and
awareness to help support and enrich their chemistry teaching.

e Wider impacts of the project have also been evidenced in the regions,
including: impacts on Higher Education Institutions (HEIS) e.g. in terms of
changi ng a ciaighe oniergaging io putreach; the nature and
prevalence of wuniversity and industry outreach; and greater
awareness and collaboration between schools and HEIs.

Introduction to Strand 1

Strand 1, University and Indusy Outreach to Schoolscomprises of
Chanmistry: the Next Generation (QIG), Future Blogs (e-mentoring) and
Spectroscopy in a Suitcase. Téteandprovidesa range of oneff, one day
activities as well as some residential activities provided by universities and
industrial partnes to school and college pupilsy order to promote
engagement and excitement in tbleemical sciences and demonstrtte
career opportunitiesavailable to students underrepresented in higher
education.

The aims of Strand 1 are to:

. provide a diverse range of chemistry outreach activities in university
laboratories and industry

. provide chemistry outreach activities for students at schools and colleges
and/or at regional events

. develop 10-15 outreach materials for national dissemination

. develop regional subsets of the chemistry outreach website

« provide Spectroscopy in a Suitcase in three regions

« develop the e-mentoring infrastructure.

The evaluation methodology for this strand included: case studies with five
schools (including intwiews with 20 pupils and five teachers); survey
administration to 110 school pupils, and follomp 6t r ac ki ngdé s

pupi |l

ur vey
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3.3

of these pupils some six to nine months later; foligntelephone interviews
with four teachers in the five case study schoalsfocus group and the
administration of email questionnaire proformas with six regional
coordinators; telephone interviews with tliING national manager; and
consultations with the coordinators of Future Blogs and Spectroscopy in a
Suitcase.

Strand management

This section presents the findings from two interviews with @GENG
National Manager and proforma returns from the regional coordinators in
relation to how the strand is managed, the effectivenestsasfdmanagement
management challengesnd the effectiveness of thanternal evaluation
procedures for the strand.

How the strand is managed

CTNG is being run in six regions: East Midlands, North West, London,
Yorkshire and the HumberNorth East and South East. It is managed
nationally by the RSC and by regional coordinators based in host universities
in each of the six regions. Regional coordinators organise and manage the
activities delivered in their region in collaboration withykpartners and
stakeholders. The management structures also comprise:

« A National Management Committeehich convenes quarterly anahich
is the strategic decision making body for the project, overseeing and
ratifying all activity across all regions. Resentation comprises of the
CTNG national manager and key stakeholders within the STEM arena.

« Regional Steering Groupshich areconvené quarterly andwhich are
responsible for making decisions in relation to the range and scope of
activities delivered ineach region. Representation includes key STEM
stakeholders in the region (e.g. Aimhigher, STEMNET, tlmer®e
Learning Centre, the RDAacademia, industry and Cogent or SEMTA
Sector Skills Councils), as well as the national manageZTofiG, the
respectie regional coordinator and a representative from the operational
group. Members of the Regional Steering Groups are generally already
involved in coordinating, funding or managing STEM initiatives and have
an understanding as to regional needs and gapgy. die felt to be well
placed to identify what additional chemistry based activities are needed in
each region. The groups decibat, out of the menu of possibilities that
the operational group offers, is relevant for the region.
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o Operational Groups in eah regionare convené quarterly and involve
the meeting of project partners responsible for delivering outreach
activities (e.g. universities and industrial representatives) to share ideas,
plan activity, share good practice and decide what is possilthéenvihe
region.

The CTNG national manager supports and manages the regional coordinators
on a dayto-day basis, including guiding the planning of activities and
ensuring connections are made with other agencies with a STEM agenda. The
national manager mnmitors the overall budget for the project, which is
allocated to eactegion.

Effectiveness of management

Although the management of the projestdeemed to béemanding for the
national managesufficient support is felt to be in place The strandd felt

to bebeingeffectively managedin terms of the support receivéy regional
coordinators andpportunity forteam work, collaboration and sharing
good practice across the regions (despite geographical distances). There is
also a growing ethos among€TNG partnersand university staffof an
appreciation of the collective gainand impacts for chemistry generally from
the CTNG project. Considerable effort has gone into promoting this dilios

the CTNG national nmager and regional coordinatorsensurng
understanding of the principles and purposes of widening participation,
particularly of the need to remove the barriers preventing some more
disadvantaged groups of pupils from participation in higher education.
University academicsare also reported to have expended efforts to promote
the benefits of CTNG to admissions tutors and faculty heads/deans. In
particular, they are working to change opinions of CTNG type activities from
being perceived purely as recruitment exercises, itmylse=en as beneficiad t

the whole chemistry community (see section 3.5.5 for examples of impacts on
HEIs).

Other management attention has been required in terms of enslairg
around the role of the regional coordinators who in some instances reav
been used for additional tasks in the host universities which are outside of
their CTNG remit.
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Within Strand 1,exchange of good practice across the regiois felt to be
effective. The regional coordinators meet face to face withGm&lG national
marager bimonthly and effective working relationships are facilitated
amongst the regional coordinators themselves by good lines of comnamicat
and periodic facéo-face meetingsAs highlighted in chapter 2 on programme
management, aioss the whole CFOFrggramme, there may be scope for
further integration and exchange of good practice and learning around the
delivery of the various strands. Although the om#l conference in July
providesa forum for thissharing to attain greater integration there nizgy a

need for more management and coordinator resource.

The regional coordinators are praised for their positioning as points of contact
for chemistry outreach in their respective regions. TENG national
manager and regional coordinators feel thatrle is helping theCTNG

project to become recognised amongst schools and other partners as a high
quality brand of chemistry enrichment activities, a kastorthat may help to
sustain the project beyond 2009. The strand has achievedttive
collaborative working between project partners and there is trust and
willingness forjoint working between the universitiesinvolved.

Management challenges

There are still issues in terms mEmbership and participation on steering
groups from the key STEM stakwlders in the regions (e.g. STEMNET,
RDAs, Cogent etc.), who tend to be extremely busy, despite their interest in
being involved in the project. This has impinged, to some extent, on the
capacity of the regions tensure coordination with other STEM initiatives
sufficient coverage of any gaps in provision and exposure ofCIREG
project. It is anticipated that the national emphasis on improving the
coordination and coherence of STEM initiatives (e.g. the DCSF STEM
programme, including the STEM directa@)ewill aid this, though th€TNG
national manager and regional coordinators are also exploring other ways of
liaising with such representatives (e.g. virtual meetings, email contributions,
delegated membership etc.).
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3.4

Internal evaluation

All CTNG activities collect pupil and teacher evaluation via feedback forms
completed after the events. This evaluation data is used to inform regional
planning €.g. regarding the continuation imodification of activities), and is
also collated nationally to provide senndications as to the impacts of the
project (e.g. proportions of pupils intending to participate further in chemistry
following experiences of th€TNG activities). However, the need for more
sophisticated analysis and evaluation of pupil feedbackigatentified, for
instance, being able to better assess the extent of impacts from activities and
the degree of attribution to tH@TNG project. Plans are in place to improve
the internal evaluation during the -08 extension year, including a revised
evduation strategy to evaluate a smaller proportion of activities in greater
depth.

Progress to date

The progress of CTNG in relation to outputs and spend

The total funding allocated t&€TNG (including staff costs) to date in
September 2008& £1,217,000. The entire sum of this figure will have been
spent by the end of November 2008 (when outstanding invoices have been
recovered).In relation to the targets that were originally set, Strandag
progressed well. The initial target set for 2diBto work with 30,000 pupils

has been exceeded, as a total of 47,000 pupils from around 800 schools have
been involved in the strand during this period.

The strand has also achieved its target to work with 70 per cent of pupils from
an Aimhigher cohoras part of its aims to widen participatioe. those based
within communities that are undezpresented in higher education and pupils
whose parents/carers have not themselves studied within higher education.

In relation to resources, the target was i@ 15 outreach resources to be
developed over the course of tBé-08 funding. In January 2008, seven
CTNG resource packédad been createfibcused on sessiorfer 5-18 year
olds. The target for the has thus not quite been reached, although more
reources are planned for the-08 exension year in order to excetus aim.
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Activities delivered as part of CTNG

The majority of activies delivered to young people throuGiNG are one

off activities taking up half of or a full day. In most casedivities are based

at universities, with a smaller proportion of activities being schaskd for

exampl e, chemi stry 6road showso6, wher
(particularly to meet the needs of rural areas). Activities are most often

delivered by uiversity academic staff and postgraduates, but are sometimes

also supported and delivered by chemistry employers and industrial
representatives, and organisations and charities deliv&TigM and other

outreach (e.g. STEROINT, Aimhigher, SciTec, Salterstc.). The events

mai nly invol ven@r acttiioadlt,i eGé$calatstegeugh s on
events are also being delivered for large numbers of pupils as well as a smaller

number of residential interventions.

Across the six regions the followingptes of activities have been run this year
(in basic order of frequency):

« hands on sessiorfapproximately 119 activities)

 Visits to universities/university taster sessions (apprately 52 activities)
 Visits to university laboratory facilitee(approxinately 50 activities)

« lectures and demonstrations fegximately 48 activities)

« fairs, promotion eventwisits to industry, summer schools, teacher events
and museum visits (over 20 activities).

Most of the activities thare beingleliveredaresolely funded througiCTNG
funds wit h s i prpnaritytstafféanchemgpdayee dirdé being
provided by higher education and industhy.addition,a few activities and
eventsare co-funded/matchfunded by Aimhigher and other agencies, for
example the RDAsThe regional coordinators have worked to secure this
additional funding.

Young people involved

Recruitment of participants to th€TNG activities and events is largely
targeted at Aimhigher schools (i.e. 70 per cent) in collaboration with
Aimhigher area leads and school based coordinafnere is particular
targeting of those Aimhigher schodlsat have not previously beenvblved

in STEM outreach activity. There is flexibility in the remaining 30 per cent of
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young people engaged by t8& NG programme Schoolsthat havepreviously
engaged with the project or other science outreach activity (e.g. through
university intelligencepre often targetedn terms of the selection of pupils,
this is left up to Aimhigher coordinators or teachers with responsibility for
widening participation in individual schoglghough is often decided in
discussion with regional coordinators regarding nature of events and types

of pupils who may benefit Some activities involve whole year groups of
pupils where there are much looser selection criteria.

Other criteria informing decisions about activities to be offered include the
need to providedivities for a range of year groups and geographical areas.

Pupils participating in the programme have ranged from year 6 in primary
schools to year 13 in secondary schools, althotighre is a particular
emphasion providing interventions fordy stage 3 age pupils (i.e. Years 7

9), who the national manager feels is treupthat offers the greatest scope
for positive and longer term impact.

Schools involved

Schools are informed of egoming activities and events via email or letter,
though vhere eentsare undessubscribedindividual schools may be directly
approached. Databases of participating schools are kept for each activity/event
and these schools are informed of future activities.

A mixture of high and under performing schools attend GH&NG events,
althoughengaging lower performing schools is felt to be more challenging

and limits are set on the numbers of high achieving schools eligible to
participate (in line with the 70:30 per cent ratio discussed above). It is
recognised by regionaloordinators that participating schools often possess
the following key features: stable staff, supportive management structures;
established relationship of trust with regional coordinator;-gutovity
regarding engaging in enrichment and enhancemefivit&s, science
specialist statusan active science department; amthusiastic teachers. In
addition, issues relating to teacher cover and behaviour management are more
likely to be associated with lower performing schools and thus these schools
face more barriers and challenges to utilising B&NG activities. It is a
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priority for 200809 to continue to explore and remove the barriers faced by
such schools to further widen participation.

Other Strand 1 activities

Future Blogs was developed in caboration with The Brightside Trust,
based on the Bright Journalsrentoring programmeé.he aim was to provide

an innovative anentoring service that walllsupport school students from
years 913 with an interest in science, particularly those from a mirdg
participation background. The role of the mentor was to develop a supportive
relationship with the mentee and to provide advice and information to help the
mentee in their educational and career choices. As wellnasnéoring, the
scheme also provide an extensive website with information relevant to
students studying science or chemistry, or considering science or chemistry
related careers. The Future Blogs scheme was launched in April 2007 and ran
until the end of the 2008 academic year.

The progamme was administered at a local level by 10 voluntary academic
coordinators  (from different universities) with support from the

RSC/ Brightside Trust. RSC members were
ment or so. From weach of dstgraduatasnand er s i t i
graduates were recruited as mentors. Overall, 276 mentors were recruited from

uni versities. An additional 45 oOindust
RSC. The 31 schools that participated in Future Blogs recruited 301 student
menteesrbm years 9 to 13. The frequency with which students posted to their

mentee was variable with around half the students posting infrequently (O

postings) and about a third of students posting to their mentors more than five

times.

The NFER completed amvaluation of the Future Blogs scheme between
February 2008 and July 2008. This evaluation aimed to develop a greater
understanding of the views of the students and teachers who had participated
in the scheme and to assess their opinions on the relatbeessuof the
scheme. Some key findings from this evaluation are outlined below:

1. All of the students who had made contact with their mentors were positive
about the responses they received. Many students also found the articles
and other resources on the website useful but there was concern from
some regarding how relevant this infotioa was to their studies.
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2. Students mainly accessed Future Blogs from home. On the whole students
reported that that they ha@ceivedvery little additional support from
their teachers and most were pleased that it was something they could do
by themseles.

3. Future Blogs has positively i mpacted
relevance and usefulness of chemistry.

4. Some teachers suggested that they were not clear what their role should
have been to support students to make better use of Future Blogs.

5. Future Blogs was not incorporated into either chemistry or career lessons.

6. Teachers were generally positive about the content and structure of the
Future Blogs website.

In July 2008, a decision was made by the RSC CFOF Steering Committee and
Project Advsory Group not to continue further with the Future Blogs scheme.

Spectroscopy in a Suitcasalso forms part of Strand 1. The activities are
managed overall by a coordinator at the RSC, with four coordinators
managing the local activities. FO@TNG regions are involved, with two
delivery models:

« Model AT in three regions (East Midlands, London and South Hast)
where postgraduate students are trained to use the equipment, and then to
deliver workshops in schools (each region has a different combirgftion
equi pment avsuicdsé@bhbl e in their 6

« Model BT in one region (North East) where school teachers are trained
to use the equipment (six sets are available) and they then deliver
workshops to students in their own schools

The aims are to provideahdson experiences of spectroscopy for students,
and teachers, and to contextualise the use and relevance of spectroscopy in the
real world (e.g. forensics, product quality control).

Spectroscopy in a Suitcaswas launched in July 2007. The funding edlted

is A127,000. To date, OSuitcased equip
regions, and training activities have taken place in those regions (using both

Models A and BT i.e. postgraduate delivered and teacher delivered
respectively). A number of workeps have been run, but it is early days. The
pilottphase aim for 10 oOoOworkshopsdé to be ru
East regions and 10 in the London and South East regions combined has been
achieved. Activiies for the academic year 20@® are now leing booked and
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delivered. Other activities complementing Spectroscopy in a Suitcase include
the website \(Wlpmdraschadbargthe sdcand phase of
which will be relaunched with teachers at the sisiation for Science
Education event in January 2009, and the production of a DVD of modern
instrumental techniques. This DVD has been distributed to all schools and
colleges with a sixth form in England and the digital content of the DVD is
now availablethrough the RSC site and YouTube. Other activity around
Spectroscopy in a Suitcase also includes the sharing of practice within and
across regions by those involved in delivering the training to use the
equipment.

Spectroscopy in a Suitcase will be exaibd separately by the NFER through
a case study approach in the academic yeari 20089.

Strand 1 activities in the case study schools

The five Strand 1lcase study schoolthat participated in the NFER CFOF
evaluationhave been involved in the follomg CTNG activities (reported by
the teachers and the pupils):

e Visits to universities to participate in lectures, workshops, demonstrations
and competitions relating to chemistry, including some handactivity,
e.g. a Forensic Science Day, Spectrosc@ay, Murder in the Lab,
Analytical Chemistry, Chemistry at Work (all five schools, schools A, B,
C,DandE)

e activities in museums, e.g. the V&A in London, and Catalyst on
Merseyside (three schools, schools B, C and D)

o participation in other science/cressience activities, e.g. an Allied
Healthcare day (one school, school B)

« inter-school activities, e.g. the CREST award (one school, school D)
e chemistry summer camps (two schools, school B and school C)
« online mentoringtutoring, e.g. Future Blogs (onehsml, school A).

Table 3.1below shows the range of Strand 1 activitigBich have been
undertaken in each of thmase study schools (as reported by teachers). A *
indicates the activities that the particular pupil interviewees also talk about.
Note thatinterviewees feel that the activities that they have participated in are
mainly chemistry focused, rat her than
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do not necessarily know the names of the events/activities they have

participated in, and do not necasly recall all such events/activities.

Table 3.1:

Strand 1 activities in the NFER case study schools

School A

Visits to universities to participate in
lectures, workshops and
demonstrations relating to chemistry
(e.g. Forensic Science Day, and
Spectroscopy Day, university visit

day*)

On-line mentoring/tutoring (e.g. Future
Blogs*)

School B

Visits to universities to participate in
lectures, workshops and
demonstrations relating to chemistry
(e.g. Spectroscopy Day, Murder in the
Lab, Chemistry of Sport lecture,
Chemistry at Work, workshops on
colour chemistry*, organic molecules,
polymer chemistry*)

Activities in museums (e.g. art and
chemistry event)

Participation in other science/cross-
science activities (e.g. an Allied
Healthcare day*)

Chemistry summer camps (Salters
Chemistry Camp)

School C

Visits to universities to participate in
lectures, workshops and
demonstrations relating to chemistry
(e.g. Spectroscopy Day*)

Activities in museums (e.g. V&A)
Chemistry summer camps*

School D

Visits to universities to participate in
lectures, workshops and
demonstrations relating to chemistry *
Activities in museums (e.g. Catalyst*)
Inter-school activities (e.g. the CREST
award*)

School E

Visits to universities to participate in
lectures, workshops demonstrations
and competitions relating to chemistry
(e.g. Spectroscopy Day, analytical
chemistry)

Chemistry at Work*

3.5 Outcomes and impacts

This section examines the impact€GIfNG on those involved.

3.5.1 Outcomes and impacts for pupils

This section examines the impacts@ING on the school pupd involved.A
sample of teachers and pupils who have experief€ENG have been
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consultedData are drawn ém initial survey questionnairesiith 110 pupils
and followrup questionnaires some gi@ nine months later with 46 pugils
semistructured interviews witi20 pupils (from year groups 1a3); five
teacher interviews antbur teacher followup interviews proforma returns
from the sixregional coordinatorsand; telephone interviewsith the CTNG
nationalmanager.

This section will:

o describethe pupil sample in terms of their attitudes to chemistry,
chemistry further study and higher education

« consider, thematically, the types and extent of outcomes for pupils from
participating inthis strand (includingnowledge skills and attainment in
chemistry; awareness and understanding of HE, chemistry in HE and
chemistry careers; attitudes and perceptions of chemiatrg; future
intentions and participation in chemistry). Each theme egpltne initial
guesionnaire data, pupil viewsteacherviews, and other views (e.g.
regional coordinatos v japdwt@CTNG national managérs \).i e ws

Section 3.5.2 then goes om explore some of the findings from the CTNG
internal database of feedikaforms provided by the RSC to the NFER
evaluators. Section 3.5.3 therplores the impacts of chemistry interventions
over time, comparing pupilviews towards chemistry at two time points (i.e.
autumn term 2007 and summer term 2008).

Pupi | s éestotchemistyd

Theinitial survey questionnaire asked pupils to rate a series of statements on a
1 to 5 scale (with 1 representing a negative response and 5 a positive response)
in order to gauge their overall attitudes to chemistry. Theiroresgs are
presented in Table 3i@ a rank order with the most positive responses listed
first.

® As a starting point to the evaluation an initial survey was carried oimgdine autumn term 2007

with pupils who were known to have already experienced some CTNG activity. It is important to
stress, therefore, that the initial survey dat a
a subsample of these pupdidollow-up survey was then conducted in the summer term 2008.
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Table 3.2  Attitudes to chemistry, chemistry further study and HE:
Strand 1 pupil survey sample

Mean
Statement rating
| do not intend/do intend to go to university 4.6
Chemistry is not useful/is useful for jobs/careers 4.2
I dondét know/do know a | ot 3.8
Do not enjoy/enjoy chemistry 3.7
I do not feel/do feel prepared for higher education 3.7
There arend6t/ are i nt ecareest | 3.6
| am not doing/am doing well in chemistry 3.5
I do not like/do like the way chemistry is taught 3.5
Chemistry is not useful/useful for everyday life 3.4
| am not/am aware of a range of chemistry careers 3.4
I dondét know/ dowhd chemistsao | o t 3.3
| do not/do intend to take chemistry further as a subject 2.8
Chemistry is hard/easy 2.7
I do not intend/do intend to take chemistry for a 2.5
job/career

N=110

Source: NFER pupil survey, 2008
A total of 110 respondents gaveralid response to at least one of these items

Table 3.2shows that the sample of pupils consulted already have strong
intentions to go to university (mean rating of 4.6). The pupils feel that they
know quite a lot about university and higher education, fael well prepared

for this phase of their education (rating these items on average as 3.8 and 3.7
respectively.

The respondents also appear to hdadrly positive attitudes towards
chemistry, including enjoyment (mean rating)3.@nd particularlypositive
perceptions of its relevance and usefulness for jobscarekrs (mean rating
4.2) and, to desser extent, the usefulness of chemistry for everyday life (mean
rating 3.4). The pupils seem slightly less confident about their knowledge of
chemistrycareersand what chemists dgnean ratings of 3.4 and 3.8hough

they are reasonablypositive that there are interesting and exciting chemistry
careers (mean ratings of 3.6).

Pupils also report that theyuite like the way chemistry isatight in school
(mean rating 3.pand tend to feel they are doiggitewell in chemistry (mean
rating 3.9 (indeed the majority of the sample could be considerefhidg
high achievers)The respondents are masenbivalent and negative their
views about how difficlt they perceive chemistry to p&ith most pupils



Strand 1: University and Industry Outreach 25

giving a response of 3 or less, indicating that they find chemistry hard, rather
than easy, resulting inraean rating of 2.7.

Pupil® views are less positive when asked whether they intend to take
chemstry further as a subjecatepresented by an average rating of 2.8, and
fewer still intend to pursue a career in chemistry (mean rating 2.5).

Overall, the pupils in the Strand 1 pupil survey haeasonably positive
attitudestowards chemistryHowever,this positivity does not appear to have
translated into an affirmative attitude towartddking chemistryfor further
study or a career. In terms aheir initial attitudes, the majority of pupils
indicated that they were not thinkingmdrsung this pathvay.

Typology of the impacts on pupils

The section will now examine the impacts of participation in @ENG

programme on pupils. Overall, the strongest positive impacts of this strand
appear t o have been higher gucapon,| feste awar en
intentions (e.g. study and career plans) and their understanding of the
relevance and usefulness of chemistry. The types of impacts on pupils will be
discussed in the following themes:

« Knowledge, skills and attainment in chemistry

o Awareness and understing of HE, chemistry in HE and chemistry
careers

« Attitudes and perceptions of chemistry
« Future intentiongnd participation in chemistry.

The impacts of the programme on pupils are then presented and discussed
together towards the end of this chapter siection 3.6, examining the
additionality of theCTNG programme.

Knowledge, skills and attainment in chemistry

The initial questionnaire asked pupils to rate on a 1 to 5 scale (with 1 being
6not at all é and 5 being 6éa great deal 0
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chemistry interventions, such &TNG’ have made a difference to their
knowledge and skills andiow well they are doing in chemistry. Their
respnses are presented in Table. 3.3

Table 3.3:  Impact ratings: Strand 1 pupil survey sample

Statement

Chemistry knowledge and 2 15 32 38 8 3.4
skills
How well you're doing in 8 13 36 32 8 3.2
chemistry in school
N=110

Source: NFER pupil survey, 2008
A total of 110respondents gave a valid response to at least one of these items

Pupils gve an average response of 3.4 andf@& 2ach of these items on the 1

to 5 rating scale. Fty-six per cent of pupils ratde impact on their chemistry

knowledge and skills with a 4 or 5, indicating that the experience has made
6quite a | otd or OFRortyger eeattopupile @tk that of di f f
their experiences d&@TNG have made a difference to how well they are doing

in chemistry in school. AlthougB@TNG is having a positive impact on some
pupil sé chemistry knowl edge, skill s ano
strongest othis strand.

Pupil views
Pupils nterviewed were asked to discuss the impact€ TG activities on
theirknowledge, skills and attainment in chemistry.

Chemistry knowledge and skillsi the majority of pupils (16 out of 2Q)
report that they have benefited in this way to at least some degree. Pupils point
out that they have developed their chemistry knowledge and skills particularly

when the activities involve hands and practical efeents. Others attribute
their learning to the more advanced chemistry dealt with duringCiHeG
activity in comparison to school, the opportunity to revise previous leafning

® The survey questionnaire asked pupils to comment on any chemistry activities and events they may
have experienced, not necessarily only CTNG activities. It was recognised that pupilsdngy fin

difficult to distinguish CTNG activities from others they may have experienced and that it is important
to be aware of other chemistry interventions pupils have been exposed to. Teachers were able to verify
that the pupils completing the questionndieel experienced at least one CTNG activity.
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and learn chemistry by seeing it in action. Some pupils feel they have geﬂined a
general, broader awareness of what chemistry entails or learnt about chemistry
careers and chemistry i n the&esrthenl wor |
[CTNG activities] help me learn more about what goes on in chemistry|and

what it is all abouh

How well they are doing in chemistry(i.e. achievement/attainmerit)ymost
of the pupilswe interviewedare sceptical about whether the activities make a

difference in this respect. However, some feel the experience aids| their
understanding of chemistry and nvation towards learning chemistry, as this

pupi | elx pHavensappl i ed some of thle trips
Several others went further to suggest that the knowledge and skills gained has

helped them towards their grades in exams.

Teacher and coordinator views
The teachers too feel that the impacts on their pupils from Strand 1 activities
are new chemistry knowledge and skilisaking connections between their
curriculum chemistry and chemistry in the wider world. Teachers suggest
thatt he chemistry activities stand| out i n
back to them when similar topics and theory are covered back inlschoo
Teachers agree with pupils and suggest thgiacts on knowledge and
understanding are most prevalent whendtigvities provide opportunities fa
pupil involvement and participation and are pitched at an approjeete

=

Regional coordinatorsra more divided in their perception$ such impacts
half suggesthat according to pupil and teacher feedhguki | s 6 chemi str
knowledge and skillarepositively impacted by thETNG adivities, whereas
half indicateonly moderate impacts in this regard.

Awareness and understanding of HE, chemistry in HE and chemistry

careers

The initial questionnaire askedupils to rate the extent to which their
experiences of chemigt interventions, such a£TNG, have made a
difference to their awareness and understanding of higher education generally,
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chemistry in higher education and chemistry careers. Their resporeses a
presented iTable 3.4

Table 3.4. Impact ratings: Strand 1 pupil survey sample

Statement

Awareness of higher 5 7 26 38 21 3.7
education generally (e.g.
what university is like)

Awareness of chemistry 7 21 31 29 8 3.1
careers/what chemists do

Awareness of chemistry 9 22 35 25 6 3.0
courses in higher education

N=110

Source: NFER pupil survey, 2008
A total of 106respondents gave a valid response to at least one of these items

The table above shows thatpils rate highly impacts from theCTNG
activities they have experienced on their awareness and understanding of
higher education generally (mean rating 3.7). Fiftye per cent of pupils rate
strong impacts of this nature, thus this constitutes the matsible single
impact on pupils involvé in Srand 1. Pupils are less likely to report such
strong impacts of the strand on their awareness of chemistry careers (mean
rating of 3.1) and chemistry courses in higher education (mean rating 3.0).
Thirty-seven per cent and 31 per cent of puptethese items with a 4 or 5
respectively, indicating strong impacts of this type for around a third of pupils.

Pupil views
Qualitative discussiawith pupils during interviews revediirther detail on
i mpacts on young peopl eshas aresuldotlvemig andi ng
involved inCTNG activities.

Understanding of higher education generallyi nearly three quarters of the
interview sample (14 out of 20) feel their involvemenCiiNG activities has
raised their awareness of higher education, assth one pupiyds) poi nt s
| 6ve seen what itdés | i ke at uni yversity
because this is what university life is like, it was gbdthe pupils stress the
importance of physically visiting a university as part of these activities in

hel ping them to get a feel for wh at
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opportunity for contact with people from universities, such as lecturers and
students

Understanding of chemistry careers/what chemists db pupils are divideg
as b the prevalence of this impact: half febkey learned a lot about what
chemists do from their expgences ofCTNG and half feel thathey remain
unsure about what chemistoareers might involve. The former group |of

pupils feel they have a better understanding of the variety of careers invplving
chemistry and the possible routes to such careers. As might be expected,
CTNG activities with a specific focus on careers, such lsndstry at Work,
produced strong i mpacts of this | nature
deemed important.

Understanding of chemistry courses in HE a small proportion of the pup
interviewees feel they have a vague understanding of chemistryesonrslE
from their experiences as part GTNG activities. However,most feel these
experiences served only to give them basic, or introductory level information,

rather than much detail, suggesting chemistry in higher education was| not a
major aspect athe activity they experienced.

174

Teacher and coordinator views

Teachers also feel thatr&nd 1 activities give pupila better understanding
of what they can do with chemistry and what university environments are
like, which in turn make them more maited to attend university. Such
additional experiences are also felt to be usefuklationtoy oung pjeopl eds
UCAS applications. Again, like the pupils, they highlight taéue of contact
with undergraduates and postgraduate studentswho serve as yag,
relevant role models and effective counter balances to osgpes and
misconceptions.

Similarly, regional coordinators indicate that one of the most evidenced
impacts on pupils, as a result of their exposure t&€i€G project, is on their
awarenes of higher educationgenerally (e.g. 5 of the 6 regions rated this
item of impact with a 4 or 5 on the rating scale). However, regipnal
coordinators also agree with the pupil responses, to suggest less prevalent
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impacts fromCTNG activities on pupild awaeness of chemistry in higher

education and even less so on their awareness of chemistry careers.

Attitudes and perceptions of chemistry

The initial questionnaire asked pupils to rate the extent to which their
experiences of chemistry interventions, suclCablG have made a difference
to their attitudes and perceptions of chemistry. Theiraesps are presented

in Table 3.5

Table 3.5:  Impact ratings: Strand 1 pupil survey sample
Statement % rating | % rating | % rating | % rating

2 3 4 5

Understanding of 3 15 28 38 13 3.5
relevance/usefulness of
chemistry
Enjoyment of chemistry 7 14 31 28 16 3.3
in school
Attitudes towards or 7 10 36 32 11 3.3
perceptions of chemistry
N=110

Source: NFER pupil survey, 2008

A total of 106respondents gave a valid response to at least one of these items

The table above shows that pupils gave average ratings of 3.5, 3.3 and 3.3 for
each of these items. Fiftyne per cent of pupils feel their experiences of
CTNG activities have impacted positively on their understanding of the
relevance and usefulness ofedfistry (i.e. rated 4 or 5). Accordingly, this

impact constitutes one of the strongest impacts o€HeG strand. Fortyfour

and fortythree per cent of pupils rated strong impactsSiohnd 1 on their
enjoyment of chemistry in school and attitudes towaod perceptions of

chemistry.

Pupil views

enhanced understanding of the relevance and usefulness of chemistry.

Similar proportions of the interview sample report positive impacts in these
areas, highlighting, like the survey sample, particular benefits in terms of their
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Understanding about the elevance and usefulness of chemistiiy nearly
all the interview sample (18 out of 20) report strong impacts fronCIHeG
activities in this regard. Pupils have a better understanding of the variety of

applications of c¢hemi simporjantchemisaryisim t 6s us
everyday life as a result of their experiences as pa@TdfiG. One pupil

commentd:i n everyday | if e, i tdéds |everywh
something you learnl i ke | do maths but | pjr obably
on in |life and 16l forget most of it, w

Enjoyment of chemistry i for half the interview sample their experiences of
CTNG has a positive impact on their enjoyment of school chemi€fNG
activities helps pupils understamdore about chemistry, chemical reactians
and causes and helps thdrecomemore interested in chemistry due to jan
appreciation of the applications of chemistry beyond the classroom.

Teacher and coordinator views
According to teachers, one of the maogitable impacts of thet@nd 1
programme i s on puypandlperdepticag dgichemistd.
Strand 1 activities give pupilsisights into how interesting and exciting
chemistry can be particularly because more adventurous and stimulating
experiments can be undertaken during such activities than in the school
environment. One teacheommens:

S t owa

1%

Quite a few of them have -swvaluated their view of sciences.
Obviously those that went on the trip have now had to make [some
decisions on their fute and | think it has given them a better ideg of

w h & tav@ilable for science careesnd t he f act ttfhat c he
always boring and there are a lot of practical aspects of chemistry. |

think these activities do focus the youngsters on differentctsspé

chemistry and not justif ldoa ¢ he mi stmgoingltelperaee | 6
teache . Il t hi nk |soeally opened their eyés tolwhagis i t 6
available

Drawing on wider data and experience of other Strand 1 activities, additional
outcomesare reported by theCTNG national manager. For pupils, these
include raising awareness as to what chemistry in the real world
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incorporates, enabling pupils to undertake practical work which they have not
been able to do in school due to a lack of equipmegt (sing a spectrometer

in a spectroscopy day), positively chan
the work of chemists and the rangecafeer opportunities availabBrawing

on pupil feedback responses and their own and teagbeneeptions,egional
coordinators alsandicate thatCTNG activities havea positive impact on

p u p iuddergdanding of the relevance of chemistry to everyday lifand
enjoyment of chemistry (e.g. in most regions these impacts were rated with a 4
or 5). Forinstance, pupilsra felt to be more aware of the chemistry around
them and of the misconceptions about chemistry construed in the media and
amongst thegeneral public, as well as greater awareness of the prospects
associated with chemistry study.

Future intentions and participation in chemistry

The initial questionnaire asked pupils to rate the extent to which their
experiences of chemistry interventions, suclCablG have made a difference

to their future intentions towards further participation in chemistry study and
chemistry careers. Their rempses are presented in Table. 3.6

Table 3.6 shows that pactvitids fave leixopaer i enc e
positive effect on their future intentions towards further study and careers

(mean rating 3.6). This is the second strongest impact of the strand. Strand 1 is

most | ikely to affect pupi llssgerextent ent i on
their intentions to study chemistry, and to a lesser extent still, their intentions

to chose a career in chemistry. However, for over a fifth of pupils, the

university and outreach strand has a strong positive impact on their future
intentions towards chemistry (e.g. 30 per cent and 22 per cent of pupils rated

46s and 56s indicating impacts on futur.
chemistry).
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Table 3.6:  Impact ratings: Strand 1 pupil survey sample

% rating | Mean

Statement

Future intentions (e.g. 6 11 24 36 21 3.6
further study/career plans)
Future intentions to go to 16 10 26 26 17 3.2
university/higher education
Future intentions to study 18 21 26 18 12 2.8
chemistry
Future intentions to take a 22 22 30 17 5 2.6
career in chemistry
N=110

Source: NFER pupil survey, 2008
A total of 106respondents gave a valid response to at least one of these items

Pupil views
Qualitative discussions with pupils during interviews also indicate thal the
Strand 1 project i's having a pos|jitive i

intentions. Overall, the pupilsterviewedshowed some greater inclination to
consider further partipation in chemistry, although often definitive plans
were not asserted.

A4

Impact on likelihood to take chemistry further as a subject three quarters
of the interview sample of pupils (15 out of Z3y that they & now more
likely to take chemistry fuhter as a subject following their experiences of|the
university and outreach strand. Pupils say they have realised how interesting
and fun chemistry can be, as well as gained more ideas about what you|can do
as a result of studying chemistry. Although sopils feel theStrand 1
activities have had no affect on their future study plans (e.g. chensistog
for them orthey havealready chosen alternative subjects), there is evidence

t hat the activities widemsucthdesioppssi bi l
making and helgo bring chemistry into the frame, as this pupil comments

Definitely [more likely to take chemistry further as a subject], was nid6t even
thinking about it beforghe CTNGact i vi t y] 0.

Impact on likelihood to take chemistry for acareeri half of the sample
(10) report that they are more likely to take a career in chemistry following
their experiences of activities as part of the university and industry outreach
programme. Pupils believe the activities have shown them what kingds of
careers are available within chemysaind that these careers seappealing
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and attractive, which often they had rm#en aware obefore. Where this
impact is not evident, pupils have other career options they would rather
pursue.

Impact on likelihood to go to universityhigher educationi slightly fewer
pupils feel their experiences 8frand 1 have affected their intentions to gq to
university, with eightof the interviewedoupils now being more likely to go
having foundout more about it, for instee:d 6 m def i ni tely goi n
uni versity, thereds | oads of di fif erent
university and talking to the uni lecturer has really helped me dedwimils
for whom the intervention has made no change had usually edendgo to
university anyway.

Teacher and coordinator views
Intervewed teachers agreed that thiea8d 1 programme has considerable
scope to i mpact positively on pujpilsd f
higher education. They suggest that the experiences help pupils to cfeate a
more diverse personal world map where university and science furtlgr|stu
and careers become possibilities they have perhaps not greatly consgidered
before. One t Whatlhcanr sayeisxtpal somen af thevhid
w e r teimtending to go to university are probably now going to gg to
university, their views have changed

In addition, theCTNG national managesind some regional coordinators have
received informal feedback from schools to suggest, thata result o
participation in theCTNG programme, pupil takap of AS and Alevel
chemistry is increasingior some youg people impads also includean
increased interest in studying chemistry or pursing it as a career|or a
confirmation that this is the right direction (on the other hand, for others,
participation has led them to a decision that chemistry is not for them).
Furthermore,in 2008 there las been an increase in overall numbers| of
applications to chemistry courses in higher education and admigsions
departments anecdotally suggest that they are receiving more appligations
from schools involved in outreach activity (though attribution of sogracts
to the input of th&€€ TNG programme remainschallengé.
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3.5.2 Findings from the CTNG database of feedback forms

In 2005 CTNG collaborated with three other Aimhigher initiatives to produce

a joint database in which to submit individual studesgdback forms from

young people involved in CTNG activity from 20@0D08. At present, the

dat abase holds around The OFER researcthdrsv i d u al s
explored a selection of the questions and answers in the database, in order to

gain awiderpcture of the i mpact of CTNG ac
attitudes and intentions.

The findings presented here are from researcher analysis of the extent of shifts
in attitude towards higher education and chemistry careers amongst the young
people partiggating in CTNG activities and events. We focused particularly
on the extent of changes from negative to positive attitudes following CTNG
activities.

Impacts on intentions to go to university and HE

Researchers anal ysed t heforeatesdmgptodaye s t o t
were you considering going ttniversity or another Higher Education

Institutionr? 6 @Afdt er attending today, are you
consicer going to Universityoanot her Hi gher Education |

« Of those pung people who answered that before the CTNG activity/event
they were O6definitely noté considerir
people), 27 (30 per cent) indicated that following the CTNG activity they
wer e now Omor e |l i kel yé6 tyor higlmensi der
education.

« Of those young people who answered that before the CTNG activity/event
they were O6probably noté considering
people), 165 (49 per cent) indicated that following the CTNG activity they
wer e now oOomor e | i k ed yroversityoor ligher s i der
education.

Impacts on intentions to go into a career in chemistry/chemical

sciences

Researchers analysed the responses to
event, were you considering a career in chemistry or the chemicat sien? 6

and OAfter attending this event, are yo
career in chemistry or the chemical sci
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o Of those young people who answered that before the CTNG activity/event
they were 0definitel yin chenishy octhensi der i
chemical sciences (464 young people), 69 (15 per cent) indicated that
following the CTNG activity they were
going into a career in chemistry.

« Of those young people who answered that before the CTNG wi&iant
they were Oprobably noté considering a
sciences (1184 young people), 367 (32 percent) indicated that following
the CTNG activity they were now O6mor e
career in chemistry.

Analysis of the effectiveness and usefulness of the CTNG
activities

Researchers explored three further questions on the database to provide further

exemplification of young peopl eds perc
usefulness of CTNG activities overall.

e 2217 young people gave a valid respons:
i ndicate how usef ulsix peo ecent bfdhese goungo d ay 6 .
people rated the CTNG activity they he
45 per cent rated that théad foundti o6 qui t e useful 6. Onl vy
of the 2,277 validespondents indicated that the CTNG activity hadrb
6only sl ight Ipyeruscefnul 6s aa ndd tohme it was
This suggess that the vast majority of young people found CTNG
activities useful overall.

e« 1,258 young people gave a valid respo
recommend this series of activities t¢
Ninety-two per cent of these respients said that they would recommend
the CTNG series of activities to their peers.

e 4,900 young people gave a valid resp
activities teach you anything about studying at a UniversityHigher
Educati on | ns tjority of thes€ yound geeple (82 gt centh a
indicated that CTNG activities had taught them something about studying
at university or higher education. The remaining 13 per cent did not feel
the CTNG activities had taught them about university or higheragidac

The findings indicate that CTNG activities can encourage young people to
consider the option of university and a career in chemistry when previously

this had not been an intentiofhe findings also suggest that, overall, CTNG
activities are effeaci ve at rai sing young peopl eds
into, higher education.
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3.5.3 Outcomes and impacts for pupils over time

Questionnaires were collected at two time points with a subset of the pupil

survey sample (46 pupils), during the autummmte007 (following some
initial CFOF participation) and during the summer term 2008 within the same
academic year. Albf these pupils had experienced chemistry enrichment

activities as part of the Strand 1 programme at the time of the initial survey. It

was not possible to collect follow up data from the entire survey sample due to

the timing of the followup survey in the summer term, when often pupils had

left for the year following early examinations. In this section the responses of

the subset sampl® tthe initial and followup questionnaire are compared in

order to gauge the extent of longer term impacts and sustainability of impacts

from participation in chemistry enrichment activities, over time. (It should be

noted that pupils may have been invalue other outreach activity during the

course of the year, though they were not understood to have experienced any

further CTNG activities.)

Table 3.7compar es t he

pupil so

responses

statements around chemistry in theitial questionnaire and followp

guestionnaire. In both questionnaijrpapils were asked to rate their extent of
positivity to each statement on a scale of 1 to 5. The dark shaded rows indicate
where pupils ratings are particularly lower in the foHogvsurvey. The lighter

shading indicates

survey.

wher e

pupil sGp rat.

Table 3.7: Comparison of follow-up ratings with initial ratings

No. of pupils | No. of pupils |No. of pupils

Statement giving higher | giving same |giving lower
rating rating rating

| am not/am doing well in chemistry 10 13 18
| do not enjoy/do enjoy chemistry 16 9 17
Chemistry is hard/easy 11 9 22
Chemistry is not useful/is useful for 13 13 16
everyday life
Chemistry is not useful/is useful for 10 11 20
jobs/careers
| do not like/do like the way chemistry is 8 11 22
taught
I dondét know/ do kno 12 12 17
chemists do
I am not aware/am aware of a range of 9 12 20
chemistry careers
I dondét know/ do kno 16 15 11

t

0]

ngs
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education
I do not/do feel prepared for higher 13 14 15
education
| do not intend/do intend to go to 15 18 9
university
There arenod6t/ are in 10 14 18
chemistry careers
| do not intend/do intend to take 17 7 18
chemistry further as a subject
| do not intend/do intend to take 15 10 17
chemistry for a job/career
Your attitudes towards/perceptions 10 15 16
Future intentions to go to University/HE 17 10 14
Future intentions to study chemistry 17 13 11
Future intentions to take a career in 20 6 15
chemistry
N=46
Source: NFER pupil survey, 2008
Up to 5 respondents did not respond to items of this question in the-fgllewrvey
The table above shows that for

For other statements,
divided, with roughly equal proportions rating similarly, more positively or
less positively than in the initial questionnai@verall, around a quarter to
over a third of the followup sample rate higher impacts than in the initial
guestionnaire, suggesting sustained and longer term impacts are possible for
some pupils. Pupils are more likely to rate their awareness of higheateotu

and intention to go to university the same or higher in the fellpw
guestionnaire, indicating that such positive attitudes are sustainablénoee
Interestingly, pupils gee slightly higher ratings in the followp questionnaire

to indicate thathey are even more likely to go to university, study chemistry
and take a career in chemistry (i.e. lighter shaded rows on the table). These
findings suggest thatfor some pupils, positive attitudes instilled by

around I
are slightlylesspositive in the followrup questionnaire than in the initial
guestionnaire. For instance, pupils give lower ratings for how well they are
doing in chemistry, how hard they find chemistry, liking of the way chemistry
is taught and their awareness and peroaptabout chemistry careers, in the
follow-up question compared to the initial questionnaire (i.e. darker shaded
rows on the table). This suggests that such attitudes are most strongly
impacted by the activities in the short term, and that over a lomgeperiod

the impacts begin to diminish slightly.

4w qestpru gre rhosed v

e W
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3.54

chemistry interventions can endure in thelonger term and this indicates
the potential of such experiences to influence future thinking and intentions.

However, in interpreting these findings it is important to be extremely cautious
and bear in mind both the small sample size (46 pupils) andatst range of
other experiences pupils are likely to have encountered between the two time
points, which may be responsible for affecting attitudes towards chemistry
(both positively and negatively).

Outcomes for teachers

This section explores the outcomes Sifand 1 on participating teachers.
Teachers gave their views on what they thought of the sityeand Industry
Outreach to &hools project for themselves. Data are drawn from five teacher
interviews and four teachdollow-up interviews; proforma returns from six
regional coordinators, and; interviews with tBENG national manager.

In general teachers comment that the main outcomes of their involvement in
the activities are: opportunities to develop their relationships with the pupils in
a different environment and setting; new curriculum resources and ideas for
teaching activitiesand; new links with universities.

Theteachers were asked to respond, on a scaléxmftd a series ajuestions
to ascertain whether the activities hadade any difference to their
professional development, and to provide details. Three areas oftiameac
rated particularly highly by the teachers:

« their access to resources and materialis teachers are given resources,
e.g. handouts, DVDs, new ideas and web resources at the activities and
events and also referred to people and contacts as a reandrseurce of
support and advice

« t he s dirkowith siis/industry/other schools T increased links
have been forged between the case study schools and HEIs and, though to
a lesser extent, with industrial partners and companies and other schools
(e.g. me of the case studies involved partner work with other schools as
part of STEMPOINT CREST award)

o the profile of chemistry in the schooli this is being raised b€ TNG
activities within the science department and more widely across the

school. One teachelotes& t he profil e of science 1is

school and ités simply because we

ar e

many of these activities within the s
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have been as ¢iif STEMPOINT and yourselvesCING) hadnot been
involved .

Other areas of impact that are rated reasonably highly, although not as
strongly as the above, are:

« their own chemistry teachingi teachers pick up ideas, activities and
practicals while participating istrand 1 events to aitheir teaching of
chemi stry, as o nalsotget todelara somel thirggs asi b e s :
wel |, |l i ke making soap, I askeed themo t Know
how, as a teacher, | could do it in school and they gave me a recipe, so
| 6ve alreadyh used sithisenmc e a pdrtigubady
important outcome and source of support for -spacialist chemistry
teachers. Teachers also mention that they are able to relate aspects of the
curriculum (particularly more abstract concepts) to the malctvork
undertaken as part of the initiative, thus aiding delivery.

o their capacity to support and advise their pupilsregarding further
chemistry study and careersteachers access to up to date information
from universities and contact with HEIs arftemists working in industry.

« teaching ofpractical lessons/experiment$ some teachers explained how
they had used ideas picked up at chemistry events and activities back in
their lessons.

e awareness othemistry careersi not especially reported, but teachers
occasionally gainedhithis way, e.g. in terms of up-date knowledge of
chemistry courses in HE, various pathways and awareness of how
chemistry careers can be creative (through an art and chemistry event)

« knowledge of chemistrychemical sciencé not especially reported, but
some teachers indicated slight benefits in termaatasedknowledge of
particular chemistry topics, e.g. nanotechnology and knowledge of
different approaches to chemistry teaching and mxeats as well as
updates in techniques since the teaghewn training.

Two further possible impacts for teachers werplored but are generally
rated lower than those outlined above:

« their confidence to teach chemistryi as one teacher said, it hgsen
them more experiences to draw on as a teacher

« their owncareer development although it was noted that such impacts
can be to do with the kind of teachers who get involved in such activities,
namely those who are enthusiastic to get involved ih gutiatives

The CTNG national manager also feelsatimpactsare gained byeachers
through their involvement in the events and activitieBhese include a
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knowledge refresheran increased understanding of the applicatiof
chemistry in the workplag andan increased understanding of how chemistry
is taught in higher education. Likewise, regional coordinators suggest that
there is scope for positive impacts on teachers involvedTiNG activities,
though perceptions about the extent of such impaatg across the six
regions. According to discussions with teachers and their responses in
feedback, moderate to strong impacts were evidenced on teachesiseness

of higher education, knowledge, skills and teaching practice, confidence to
teach chemisy and awareness of chemistry in higher education and chemistry
careers. Individual regional coordinators also indicated that the activities have
motivational impacts on teachers and that teachers value the opportunity to
make links with HEIs (universitiesand colleges) and are increasingly
becoming aware of the STEM enrichment opportunities available through
contact with theCTNG project.

It would seem thatCTNG activities contribute towards impacts that build
teachersd capacity nere (e.gvamvirsiti®s), and toout si d
make use of new ideas and learning back in the classtoamould also seem

that teachers stand to gain significantly fr@dTNG activities which are

essentially designed for and targeted towards pupils, suggesting that the
activities being delivered as part ©TNG have a range c$ubsidiary effects

on teachers.

3.5.5 Outcomes for others

According to theCTNG national manager and regior@ordinatorsthere are
alsopositive outcomes on HEI staffas a result of their involvement with the
events and activities. Such impacts incladeincreased understanding of

the curriculum taught in schoolswhich has influencethduction and initial
lectures, andnvolvement in an enjoyable outreach activityigthhas enabled

staff to be creative and innovativ@ne regional coordinator reports that
CTNG hasraised the profile of school8§6 outr each amongst C |
departments, encouraging other departments to get involyeatthermore,

for some postgraduate sents involved in supporting and deliveri@ NG
activities the experience of working with school pupils has given them
insights into school teaching as a career pathway, as well as aided the
development of other skills, such as presentational skillsjraatl least one
instance this has led to the successful pursuit of such a career.
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3.5.6

Greater collaboration between HEIsis also a beneficial outcom@s one
regional coordinator reporte@ T NG a cdndéowragesyall HEIs to share
best practice and demadnates a uniformed approach to recruitment. Rather
than competing for the same students, all HEIUS are collectively increasing
the number of prospective applicants studying chendistry

There are also felt to be general benefits to the STEM communithatn
regional coordinators are increasingly being viewed as knowledgeable sources
of chemistry outreach information and expertise and have an important role to
play in partnership working around STEM within localities.

Outcomes summary

Table 3.8 ammarises the types and prevalence of various outcomes on pupils
as a result of their experiences of events and activities as part of the University
and Industry Outreach to schools programme (focuseziTiNG).

The activities are clearly having a pos#tivnpact on pupils. The strongest
impactsof this strand appear to be on:

e pupil sd awareness of HE
e p u p futurs idtentionge.qg. future study and career plans)
« p u p undesstanding of the relevance and usefulness of chemistry

Where the impacts are strongest, the strand also hasplaeity to influence
pupil s6 f ubndineease the gossibilitytimasthey will participate
in chemistry further.
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Table 3.8: Overall rank order of impacts: Strand 1

Statement

Awareness of higher 5 7 26 38 21 3.7
education
Future intentions (e.g. 6 11 24 36 21 3.6
further study/career plans)
Understanding of 3 15 28 38 13 3.5
relevance/usefulness of
chemistry

Chemistry knowledge and 2 15 32 38 8 3.4
skills
Enjoyment of chemistry in 7 14 31 28 16 3.3
school
Attitudes towards or 7 10 36 32 11 3.3
perceptions of chemistry
Future intentions to go to 16 10 26 26 17 3.2
university/higher education
How well you're doing in 8 13 36 32 8 3.2
chemistry in school
Awareness of chemistry 7 21 31 29 8 3.1
careers
Awareness of chemistry in 9 22 35 25 6 3.0
higher education
Future intentions to study 18 21 26 18 12 2.8
chemistry
Future intentions to take a 22 22 30 17 5 2.6
career in chemistry
N=110

Source: NFER pupil survey, 2008
A total of 110respondents gave a valid response to at least one of these items
The items are ranked by mean rating and then number of 4 and 5 ratings.

CTNG activities contribute to positivenpacts on teacherdnvolved in terms
of enhancing:

e acess to resources and materials
o links with HEIs/irdustry/other schools
« the profile of chemistry in the school.

Where the impacts are strongest on teachers involiredte is also the
capacity to impact positively on chemistry teaching, including providing
teachers with ideas, knowledge and awareness to help support and enrich their
chemistry teaching.
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3.6

The CTNG project hasalso contributed tampacts on others and tle
availability and quality of STEM outreach, including

o positive outcomes for HEI personnel (e.g. postgraduate career
development and academic teaching staff awareness of educating school

pupils)

« the way universities are delivering outreach to schasispuraging them
to engage with a wider cohort of pupils in more effective, innovative ways,
working with a wider age range and diffeteéypes of schools

» the extent of collaboration amongst HEIs to deliver outreach to schools
(where historically there mayave bee more competition and rivalry)

e more chemistry activities being delivered in the six regions and
universities have been encouraged, with the funding, to explore new ways
of engaging young people, as well as more cotatiban with other
institutions

« raised the profile of schod®utreach inhigher education departments,
encouragingther schools to get involved

« established regional coordinators as a point of contact for schools and
other partners and prowd a sense of branding which contributes
raising awareness of chemistry generally. TBENG project has an
established reputation for high quality outreachas improved
collaboration in the regions between universities and draws on local
knowledge to ensure improved availability of outreddte reputation and
embedding of these activities in the local STEM contexts will aid the long
term sustainability of the project.

What works and lessons learnt

What works well?

The case study interviewees, regional coordinators ancC1i¢G national
manager were asked about aspects of the Strand 1 activities that work well.
Practical activity and hands-on pupil participation are by far the most
commonly cited features that pupils, teachers and coordinators feel work well.
Pupils appreciate he opportunity forinteractive, practical and visual
demonstrationsand presentations.

Within the case study schools, interviewed pupils also feel the following
features work wella balance between practical and theorygroup work,

the opportunity to us facilities and equipment that they do not have at
school, a chance toeet new peoplavork with pupils from other schools and
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forcont act wi t h (exposure to peopleedoingschemistry in the
real world and beyond the classroon® chance to bewway from the
classroom and learn in a different environment and hawvetact with
university and university studentsto get a sense of what it is like. Some
pupils appreciate that the activities are new and cover topics that they have not
done before, wiltst others feel that activities work best when they relate back
to something they have done in their classroom chemistry.

In addition, teachers feel that activities work well when therée#her
involvement, and when the activities give thadeas andresources to take
back to the classroom

Drawing on wider data from across Strand 1, reports from the regional
coordinators andCTNG national manager suggest that many activities are
extremely popular and are usually fully, if not, oversubscribed. dk®nfing
features seem to work well:

o the opportunity for young people to haveandson and practical
experienceswith opportunities for interaction

« activities that are relevant to the young people @hate to and fit into
the curriculum, to promote learning and ensure usefulness

« activities delivered by multiple institutions with representation from
chemical industry and employersthat areattended by pupils from a
range of schools creating opportunities for partnership working and
providinga range of people for young people and teachers to interact with
(e.g. Clemistry at Work, events run atci8nce Learning CentresThe
Synthesis events)

o opportunities for pupils to handle and learn howut® the equipment
themselveqe.g. spectroscopy ¥g)

« the opportunity for young people tasit university settings and gain an
understandingas to what university life is like. Though, equally the
availability of someschootlbased eventss valued, particularly in terms of
reducing transport costs andet barriers

e a chance teexperience chemistry in the real world such as through
practical, lab based activity and access to real chemists and chemistry
students

e activities that aresustainable and long termare important as they
become increasingly wekinown and teachers can plan in advance to book
places

« the timing of activities is also a key feature, take up of activities is
particularly high during the autumn term and late summer term
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o summer school activitiesare very popular and providgportunities for
more intense, participativexperiences.

At this stage in the evaluation, the data does not reveal whgthep size

makes a difference in terms of what works best (i.e. whether large scale

stadium events or small scale hawtisevents work bestiHowever, the young

peopl eds positive vV toe adivities fsuggeststtlear act i v e
smallerscale events are perhaps more beneficial, as here, young people are

able to have an active role in activities.

Good practice is noted around the extentalaboration and multi-agency
working that is being achieved in delivering t68 NG project. Relationships

and understandings are being built between schools, HEIs, industry, employers
and STEM organisations, indeed where there has not always beeorg diis
such collaborative approaches. Many activities involve collaborative work
between agencies, which are particularly beneficial to pupils in terms of giving
them insights into the varying elements and applications of chemistry, and
enabling thesharing of good practiceacross the institutions and partners.
During 200809 there are plans to move further in terms of providing
collaborative STEM activities, incorporating science, technology, engineering
and mathematics. Good practice is also noted arthendevelopment afiew

and innovative activities and events. Across the six regions, portfolios of
successfulCTNG activities are being established. Regional coordinators
advocate the importance of makiggality careers information available at
such events.

Feedback frommembers of th&€€FOF Steering Group and Project Advisory
Groupalso reiterated the following key features as working well in this strand:

« the experience of theriginal three CTNG pilot regions has helped with
the set up, management and deliver€®NG in the three new regions

e theCTING r egi onal coordinatorsé rmle is Kk
outreach activities. Their organisational role and keeping in touch with
schools is important: an induigl partner we interviewed noted this role as
vital as industry does not have the capacity to network satiools on a
day-to-day basis

e a 0good team spirité is reported among
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Challenges, barriers and suggested improvements

Few challenges and barriers are reported by the case study pupils and teachers
in relationto their involvement in Strand 1 activities. However, a few pupils
and teacherkave commentethat some of the lectures and demonstrations
would havebenefited from more time, and a couple of pupils feel that events
involving a large number of young people (such as those in a big lecture hall)
haddiscouraged them from feeling that they could ask for helpMaking

practical arrangements for pupils to be out okchool is also identified by
teachers as a challenge. Pupils would also like tactivitiesmore often and

to experiencelifferent types of activities

Pupils suggest the following improvements for the Strand 1 activities (with the
most popular listedirst): to involve even more practical activity, to involve
even more pupil participation, to provideore time for practical sessions, and

to provide more opportunity tot ast ed t he wide/ full
activity at university.

Drawing on widerdata and experience of other Strand 1 activities, challenges
reported by the regional coordinators and@TéNG nationalmanager include
the following:

« timing and timetabling T the timing of events seems to significantly
impact on attendance, for exampddtendance is lower around GCSE and
A-level exam and mock exam times; though take up is high in the autumn
term and late summer termpatticularly November and July)

« teacher attendancel to deal with the constraints of the school day, in
some cases #evel school pupilshave attended events without being
accompanied by their teacher. In these cases, agreement in advance has
been sought from parents.

e preparation time T this needs to béactored in and to allow schools to
plan in advance the activities that their pupils will be involved in dver t
course of the academic year

o time and costs for school transportcan be an issue, though this can be
alleviated to some extent with CFOF cowgritransport costs or activities
and events heg delivered on school sites

» schoolsdropping out of events atshort notice. To counter this, some
regions have set up a booking fee system although not albar®rtable
with this approach

« the regional codlinators have also found it a challengeetogage FE
collegesand there has, generally, been a poor response from the FE sector
to theactivities and eents that have been organised
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3.7

« the engagement of a sufficiently broad rangendfistrial and employer
partners (including smaller organisations) involved in planning,
supporting and delivering activities and events. Indeed, the need for
greater emphasis on careers activitieand information at events has
been raised

« work is continuing to develop the chemystiutreach activities available
for younger age groupsHEIs have traditionally had less experience and
involvement in teaching this age group

« the process oéxploring new types of event@and activities is inevitably
challenging and key elements to sucadabkgrent in all activities are felt to
be good teaching practices, as well as an active pace and involvement of
the young people. Where these ingredients are less evident the activities
have not worked so well.

In addition, theCTNG national managehascommented thathere are still
someschools not engaged in the projeciThere are plans for the 2008
extension year to adopt a much more direct approach to communicating with
such schools, with more fate-face contact in order to explore the barriers
engagement in the programme and what could be done to overcome such
issues.

The challenge of identifyingccurate costs of activitiess also recognised as
activities are often considerably subsidised by university and other partners
with 06in k(e.q dgtéff tima) Impeading changes to university
financial structures to full economic costing models, whereby universities may
have to recover overheads for such outreach work, are expected to impact on
the sustainability of projects such@3NG.

Additionality

CTNG funding has resulted in the running of additional activities within the
six regions which it is felt would not have been delivered in the absence of the
programme. The Regional Steering Greupave ensured that activities
organised have met existing needsl gaps in provision arftave generally

not duplicated provision coordinated through other partners such as Aimhigher
or STEMNET. In many cases, provision funded through other providers tends
not to be chemistrgpecific which has reduced the chance oplatation.
Through cefunding activities with Aimhigher,CTNG funding has also
enhanced and increased the scale of activities and events already in the
pipeline.
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3.8

Next steps

Funding has been made available for an extension year Stridued 1project

from 200809. In the extension year the budget available for each region will
be increased from £30,000 ini@B to £45,000 and the decision to engage
with more nationally based delivees has been devolved to the regions. The
target for the year 2000 is to work with 15,000 pupils.

During the extension year there are plans in place in some regions to target
activities towards different progressions routes). BTEC studen}sas well
as develop family learning activities, in order to further widarticipation.

There are also plans in place to produce 13 68MG resource packsome

of which will be more cross disciplinary within STEM in order to work
towards a more integrated and coherent STEM project from July 2009
onwards (e.g. National STEMHE programme). Accordingly, regional
coordinators are forging links with engineers and mathematicians within their
regions.

Further work is also planned to engage remaining hard to reach schools,
through more direct contact initiated by the regional dmators to try and
explore and eliminate any barriers to participation in the project.

In addition, work is also planned to continue to surmount challenges discussed
above in terms of engaging STEM stakeholders and partners.
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4. Strand 2: Supporting Key Educational
Interfaces — a Teacher Fellowship
Scheme

This sectionpresentshe findings from year onef the Teacher Fellowship
Scheme.lt takes into account data collected prior to the production of the
interim report in January 2008nddraws on a further body of datmthered

in the first half of 2008 (up to and including the end of the summer term).

Three yeattong, full-time teachefellows and two paftime (one day a week)

fellows were in post fothe academic year 2002008. Two other fultime
fellowships started in January 2008r one, and two terms.

4.1 Key findings



Strand 2: Supporting Key Educational Interfaces 1 a Teacher Fellowship Scheme 51

Impacts for host universities.

Teacher fellows have:

made a considerablei mpact on t hei r hunderstanding |
of school curricula, school teaching practices, and the capabilities of
incoming students.

facilitated the development of resources and implementation of
departmental strategies to address i denti fi ed gap
confidence, knowledge and skills.

opened up a debate on teaching and learning in the department and
played an important role in the review and refinement of course structure,
content and delivery.

impacted beyond the host department, for example, through being
invited to participate in university-wide working groups in which they have
assisted with the wider challenge of enabling students to become self-
directed and independent learners.

Impacts for teacher fellows.

Teacher fellows feel that:

the fellowship has had a considerable impact on their capacity to inform
and advise students about studying chemistry at higher levels, and an
impact on their own awareness of chemistry careers and graduate
destinations.

the fellowship has led to the development of their skills and knowledge,
and renewed their enthusiasm for the discipline.

Impacts for schools.

Teacher fellows have worked hard to encourage closer relationships
with schools, and almost all their academic hosts report that if the
fellowship has not already had a positive impact on relationships with
local schools, it is expected to do so in the future.

The wider benefits of the teacher
(for example, on schools and pupils) will be explored in the next phase of
the evaluation.

How well it works

Whilst the scheme has had many positive impacts, it has also had some
more negative consequences, particularly for
the loss of a good teacher has been felt keenly.

A range of factors have a bearing on the success of the programme: the
outlook and culture of the host institution; the personal and professional
characteristics of the teacher fellow; the planning of the placement; and
the recognition and utilisation of accumulated expertise.

The part-time model may be the most manageable for schools, although
this did not find quite as much favour with fellows and universities, and
was not what early anecdotal evidence had led the RSC to anticipate.
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4.2

Implications

Evidence across the scheme suggests that, from a reasonably small
starting point (i.e. seven teacher fellows) (and a reasonably small
investment), a wi de Onet 6 of i, meachingt HEIs ang
schools beyond those most immediately involved.

There is a considerable enthusiasm for the fellowship scheme as a
whole, and for extending each placement from one to (a maximum of)
two years; however, more attention needs to be given to minimising the
costs and maximisingthe benefits to teache.r

In addition, the teachers who would make effective teacher fellows are
the very teachers schools would be reluctant to release. However, as
pointed out above, the scheme need not involve a vast number of fellows
for it to generate wide and generally very positive impact.

One area where further activity and evaluation may be needed is in
raising awareness of chemistry opportunities amongst students and
parents (aim 3). Consideration of how this can be addressed will be
important if the third aim of this strand is to be fully achieved.

Introduction to Strand 2

Strand 2 is a fellowship scheme for teachers. The main aimsbgextives of
this strand are shown in tf@lowing box

The aims of Strand 2 are to:

i mprove academi cso6 Kknowl-level ghemistryf and
GCSE science courses; current teaching practices in schoaols; the types
and range of pedagogy used; the practical work undertaken by students
and the capabilities of incoming undergraduates.

develop strategies for bridging the gap between school and university
chemistry courses, both in terms of content and practical experience.
raise awareness amongst teachers i and students, their parents and
guardians i of what it is like to study chemistry at university, the benefits
of higher education and the career options available to chemical science
graduates.

develop sustainable links between schools and universities.

The vyea#long (full-time and onedayaweek fellowships started ni
Septenber 2007, with the one and tverm fellowships starting in January
2008. The universities involved in the pilot year were: Sheffield, Nottingham,

t

he

conit
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Warwick, Birmingham, Bath, Leeds and Reading. The total budget for this
year and strand w&282,000.

The evaluation involved interviews with seven teacher fellows early on in
their fellowships; follow updata collectionwith the teacher fellows in July
2008 by phone or-mail; questionnaire proformas with six of the seven HElIs,
and four o fschdols; eand ftedephbne wngeiviews with the RSC
coordinator for Strand 2.

4.3 Strand management

The Strand 2 Teacher Fellowship Scheme is managed by staff members at the
RSC. Each teacher fellow has been assigned a line manager within their
university cherstry department. In general, it is felt that the strand is being
well managed. Teacher fellows have found the RSC to be responsive, flexible
and accommodating to any requests for support. Teacher fellows provide
regular updates (fortnightly for yeéong fellows and monthly for paiime
fellows) to the RSC and are able to flag up any issues promptly. Teacher
fellows describe regular contact from the R&Jacilitating the exchange of
ideas and best practice.

4.4 Progress and outcomes: the ambitions and
achievements of Strand 2

The Strand 2 Teacher Fellowship Scheme has four distinct but relatedtaims

is envisaged that these ambitions will be achieved through the improvement of
links and the exchange of knowledge betwsehools and universitiesh&
teader fellows are conceived as the catalyst for this process. In this section we
consider the evidence to suggest that the fellows have managed to fulfil this
brief.

441 Aim 1: I mproving academicsod0 knowl edge o
experience and capabilities
The assumption underpinning this aim is that teaching and learning activities
are likely to be more successful when they take account of existing
knowledge, skills and abilities. An early report from one of the fellows to the
RSC suggests that lecturerstheir host department were not, at the start of
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the academic year, r e Ené éxtent to whicamgmy si t i on
lecturing staff were ignorant of current content and delivery of chemistry

education in schools/colleges was signifiéaAt the time they submitted that
report, the fellow felt that they had h
but that there wasstill far to gad .

However, by the end of the academic year when we conducted a-tgllow

survey of the tezhing fellows, allwere of the opinion that they hdwhd an

impactont hei r academic coll eaguesd under st ;
teaching practices. Mo st think that t h
understanding of the capabilities of incoming students. Similavsviare

expressed by their academic colleagues, whaevesultedaround the same

time. They are, on the whole, of the opinion ttiet teacher fellows have

made a great deal of di fference to the
school curricula and teaching practices, and of the capabilities of

incoming students
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4.4.2

Impacts on host HEIs

The teaching fellows and their academic hosts are broadly in consensus
regarding the impact of the fellowship scheme on the host department, its
staff and students. Particularly significant impacts are improvements in
academicsé6 under standing of studen
content and delivery) and capabilities on arrival at university, one fellow
repor t i Stagf havenfeumd:it vedy useful to have someone who can state
definitively what students Ashoul do
forget, a considerable amount over the summen)6 . Thi s u nidammg
with the developmental input of the teaching fellows i appears to have been
central to the introduction of new learning materials, teaching practices and
tools, and programmes (e.g. induction and mathematics) (see section 4.4.4
for more details on these materials).

Reflecting on the past year, one academic reports that their 2007 intake have
gelled, progressed and performed unusually well, and it is plausible that the
presence and activity of the teaching fellow was a factor in this (though they
added t heé clawteaitt 6i s i mpossi bl)eAndther
states that whilst the relationship would be hard to prove, they believe that the
@ejuvenated induction programmed which is one of the products of the
placement, has made a significant contribution to the coherence of the cohort
and the unusually high (100 per cent) retention rate at the end of the first
term.

For some of the teaching fellows, a major part of their work has involved the
development of outreach activities. It seems reasonable to hope that the
energy and enthusiasm invested in such activities will have positive results,
though it is probably too early to tell what the impact of this has been. As
many of the desired outcomes of the scheme will only become evident in
subsequent academic years, we asked teachers and academics what impact

they anticipatedt he f el |l owship having in th
show some caution: quite a few anticipate improvements in relationships with
local schools and raisingthe uni ver sity bt eénpaanunbenefr

spheres, but they are hesitant about stating that they might expect to see a
marked increase in applications to the department (teacher fellows are more
willing to do this). Similarly, whilst several expect the refinements to the
course made over the fellowship year to result in increases in student
satisfaction, they are not sure if this will translate into more students
completing their course. One feels that longer-term impact will be contingent
on the department being able to retain a teacher fellow.

pri

or shou
5t anding

prove t

Aim 2: Developing strategies for bridging the gap

One of the concerns underpinning this strand of the programme is that many
students struggle to make the transition from school to university, with gaps in
their skills and subject knowledge acting as significant barriers to progress.
Aim 2 is underpinned by the premise that such gaps can and should be taken
into account more fully in the design and delivery of courses. Part of the
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fell owsd b rtateetie devedopntert of fsteategiels ito identify and
address these gaps.

Mo st fell ows began by clarifying what
baseline skills and knowledge wereThis was done through systematic

observation and consultation and, in some casgsnappingdegree course

content against Ae v e | syl labi. On the wheed e f el l c
successful in determining precisely the sort of problems undergraduates face

at the tr an smosticanmonly heposes Gsues Bre @dihma t h s

and practical [laboratory] skill&

The next step was to develop strategies to address the identified gaps in

knowledge, skills, and confidenceThese strategies include: the provision of

tailored mathematics support involving differentiation f-seslsessment, peer

assessment and the employment of personal response systems; new induction
programmes including nemas s e s slealb 66 pgsessi ons; and the
of interactive laboratory manuals.

Comments from staff in a number of institutions segjgthatthe teacher
fellows have played an important role in opening up a debate on teaching
and learning. Their success in engaging the department as a whole in the
review of the design and delivery of courses is anticipated to have benefits
which outlas their residence and the specific bridging strategies developed.

Finally, whilst some gaps needing to be bridged are specific to the discipline,
others relate to the transition to higher education in general and to the
challenge of enabling students tecbme selirected and independent
learners.In several institutions it has been recognised that the teacher
fellow has expertise of value beyond the confines of the chemistry
department. For example, one fellow has been invited to join a university
wide committee reviewing assessment and feedback and other fellows report
plans to disseminate learning from the pilot across the institution.

4.4.3 Aim 3: Raising awareness of opportunities in chemistry

The third aim involves improving and extending teaohers st udent s6 a
parent so understanding of t he experien
opportunities it might open up.
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For teacher fellows, most are of the opinion that the fellowship has had a
considerable impact on their personal capacity to inforthavise students

about applying for and studying chemistry at higher levels. One comments that

t he f el | gives me gpwidbrgarspettive of the role of chemistry in
society and enabled me to fisee @.ver the
On the whole the fellows feel that there has been quite a positive impact on

their own awareness of chemistry careers, the financial returns on these, and
graduate destinations beyond research and the chemical industry.

Impacts on teacher fellows

All the teacher fellows reported back on the scheme with immense
enthusiasm, with recently gathered data supporting the claims of emerging
impacts set out in the interim report (new outlooks, skills, knowledge, and
relationships). The personal benefits of participating in the scheme, most
particularly as a full-time fellow, were suggested to be considerable and one
teacher fellow went so fthemostenjoyallleaddg scr i be t
fulfilling of my careersofard6. Anot her teacher d®ethe¢r i bed t |
best job he had ever had, and a ¢the|l | eague,
cherry on the cakeb . Tukug/6 60 f time to experi ment and

reflect on the content and practice of teaching was highly valued (one fellow
suggesting that the r e t u r n fratio schmol énvironmenté mi ght initial
present some challenges). It was anticipated that their development of new
skills and knowledge, and renewed enthusiasm for the discipline, would in
time have wider benefits, for example, for their schools and pupils. These
sorts of impacts will be explored in the next phase of the evaluation.

For school teachers and school studentthe teacher fellowship scheme has

raised their awareness of opportunities in chewmisFor several of the

fellows, outreach and ireach work has taken up a significant proportion of

their time, and it is hoped that their activities will have significantly increased

the departmentodos profile with | ocal sc
commented that it often appeared to be
for school teachers to take full advantage of what the university department

could offer. However, the chance for school students to have access te a well
equipped, modern labatory was said to be valued by many schastsneof

the host departments stdbat they are looking to try tstart opening up their

teaching laboratories to schools more regularly in quiet periaatse of the

fellowships have generated considerable rd@& interest and positive

coverage, with this helping to raise the profile of the departments and
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institutions involved (both school and university) and of the discipline as a
whole.

No references were made to raised awareness ampagsits (i.e. in the
sense of perceived impacts on their understanding of chemasated
opportunities for study and employment). Consideration of how this can be
addressed will be important if this third aim is to be fully achieved. For
example, are parents involved inyaactivities stimulated by the teacher
fellows? (at this stage, there were no reports of such activities).

4.4.4 Aim 4: Building links between schools and universities

It seems reasonable to think that theand outreach work carried out might

have catributed to the development of new and lasting bilateral links between
schools and the university department. One fellow reports that he has been in
contact with more or less every instituti in the locality delivering Aevel

chemistry courses. Accordjnto his academic colleagues this includes
institutions which the department has approached but found difficult to engage

in the past. Overalfellows believe that they have been able to encourage

closer relationships with and between school@more on theatter below)

t hough one stresses t hat t his IS not
relationship with schools was poor beforehandMost academic respondents

feel that the fellowship has made at least a little, and in many cases a great

deal, of difference tdhe relationships they have had with local schools to

dat e, and al most al | think their fella
improved relationships in the future.

In addition, somedther positive relationships appear to have evolved as a
result of the scheme f or example between one fell
school 6s physics department and staff i
relationships that have developed between fellows have also helped generate

new and potentially useful links betweéhe university departments in which

they have been based. In addition, activities such as the development of real or

virtual networks or forums for chemistry teachers in the locality are thought to

have helped foster new relationshipstweenteachers inclusters of local

schools.
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Teaching fellows have:

o developed new induction programmes i nvol ving qui 2z
sessions and modules and Ol earnin

e produced the Interactive Lab Primer, a resource to help students
develop the skills and knowledge needed to work safely and productively
in university laboratories

e mapped the content of different A-level courses against the content of
their host departmentbés | evel 1 a

e adapted the content o f their host depart me
course, inter alia, by introducing new modules

e adapted thecontentof t heir host departmen
programme, to take account of students prior knowledge

e supportedr evi ews of sthematieah $skdl$ andngrovision to
develop those skills

e promoted the use of WebCT and e-learning technologies and helped
their colleagues to explore how these might be used to engage students
and deliver particular aspects of their courses

e organised networking groups and events to bring together teachers
and lecturers from around the region

e established a dhoough dhich thid yeartuadergraduates
provide support to new arrivals

e delivered workshops and sessions for school pupils and staff, both
on-site (e.g. using the university laboratories) and beyond

4.5 Discussion: lessons and issues from the pilot year

4.5.1 How fully have the aims of this strand been achieved?

Whilst the programme has four central aims, the emphasis of each fellowship
has varied and when we asked academics if particular impacts had been
evident, or were anticipated, some qualified their responses by saying that
those particular impacts were reat ambition of that fellowship, and had not
therefore been the focus of activities. So, for example, whilst some fellows
were heavily involved in outreach woikcontacting schools in the region,
arranging visits by schools to the university and vice vetsaeloping new
open day programmes and so omthers worked more exclusively on the
review of teaching and learning within the departmenhe fellows
themselves were instrumental in developing the specific objectives of their
placement: most feel satified that these had been achieved
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Where fellows question the extent to which their aims and ambitions for the
placement have been fulfilled, it is suggested that it is difficult to achieve all
that one hopes in the context of a garte and / or relawely shortterm
placement. Even a futime placement, lasting for a year, might not allow
fellows to see an idea through to its full implementation, and certainly not to
the point of impact evaluation, and in this respect several fellows have a sense
of dunfinished busine@&s Th e ¢ ons aaone year secendnterdt il 6
only achieve so muoh. However, the fellowships afj
seeds for new initiatives in the future (for example, the opening up of teaching
laboratories to local schoois quieter periods) and it may be that there are
further impacts in the future which have their origins in the fellowships of
2007/08.

As noted in sectiod.4.3 one area wherairther activity and evaluation may
be needed is imaising awareness of chenstry opportunities amongst
students and parents(aim 3). Consideration of how this can be addressed
will be important if the third aim of this strand is to be fully achieved.

45.2 The distribution of costs and benefits

Il n extendi ng tdihcerporate he experehces@andegpeérgpectives

of participating higher education institutions and schools, it becomes apparent
thatwhilst the scheme has had many positive impacts, it has also had some

more negative conseqguenschosls(segpnextkdox cul ar |
for details). Many interventions have both costs and beretitese become

more problematic to reconcile where, as it seems is the case here, costs are
incurred by one organisation (or individual) and benefits are accrued by

anothe.

Impacts on schools

The modest amount of information wgp TreceiyvV
schools suggests that for them the benefits of the scheme have to date, in
most cases, been minimal (for example, students visiting the host university)
or not yet realised, whilst in some cases quite marked costs have been
incurred. The loss of an experienced member of staff in a shortage area is
reported by one school as adding to the pressure on the relevant department
and possibly contributing detrimentally to results at key stage 3 and 4. The
basic probl em, a s scierfteetgachprsl d@re niottthick dnshe|t h at o]
ground; good ones evenlessso6. So whereas at the |time of
report, the scheme appeared relatively unproblematic in terms of schools
coping with the fellowsd absence, ore rece
different picture. W
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45.3

Early anecdotal evidence had led the RSC to anticipate that the part-time
model would not prove popular. However, whilst the part-time model may not
have found as much favour with fellows and universities, the feedback from
schools suggests that this might be a much more manageable option for
them, and have more immediate returns. Maintaining continuity is considered
important, both for pupils and other staff, and one school supplying a part-
time fellow reports that they would have found a full-time (term-long)
secondment very difficult to accommodate. Another respondent goes so far
as to say that (in respect of apart-t i me p |l ac e me n tchool wduld
be the key beneficiary.

Where teachers take a full-time secondment, the critical aspect from the
school perspective is that they do actually return. Several of our school
respondents anticipate benefits in terms of new enthusiasm, skills, knowledge
and relationships (in fact it was mooted that, government policy permitting, a
formal partnership between one school and university might even be a
possibility). However, the realisation of these benefits is contingent on fellows
going back into post, which at the time of writing looks certain for only a
minority of fellows.

This is not to say that the scheme will not have measurable benefits for
schools. However, these benefits will not necessarily be accrued by the
schools from which the fellows originated (or at least not exclusively). For
example, where the teacher fellowbs
of outreach work, university departments have been opened up to a wide
range of local primary and secondary schools. Resources for schools on
topics new to the A-level syllabi prepared by fellows and their academic
colleagues are being made available to any schools that request them and

undergraduate Oambassadorsé have, Wi

into schools. Several teacher fellows have worked with science PGCE
students and / or actively promoted education as a positive career choice,
with this potentially impacting on the school workforce in the future. As such,
the benefits in terms of access to resources, enrichment opportunities and

expertise are real, but diffused amongst a large number of schools.

Have the fellows faced any challenges?

The biggest challenge seems to have been the limited time availablegiweachi

the various objectives.HE more limited théime available to a fellow, the

more critical it seems that everything is in place ahead of their arrival (an

agreed programme, work space, equipment and data access permissions). In

addition, a number of practical challenges have been repiofiedexamje,

in someinstitutions work space was very limited and making room for another
member of staff was clearly difficult. This said, it was not suggested that this

pressure on space compromised fel

indeed one fellow saw a posiiwide to this situation, commenting that the
fact that they did not have a room of their own meant that they met and got to

f el owbd

rol e ha
th the
| ows 0
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know a far wider range of people than they might otherwise have done
(including PhD students, final year undergraduates and -gmtoral
researchers).

4.5.4 Are there any conditions for success?

In response to our enquiries at the end of the pilot year, one of the teacher

fell owsénbtess @mard to prescribe any p
guarantee success. It seems totha the programme has been planned in a

way that it promotes the greatest chance of suécess Ot her comme nt
however, suggest that whilst nothing can guarantee positive results, there may

be certain factors which help improve the odds of a fellowsleipgba

success. The key factors are outlined below.

e« The outlook and culture of the host institution: ideally the host
university department will be forward thinking, open to change, and
already committed to the review and refinement of teaching and lgarnin
activities. It will regard the teacher fellow as having valuable expertise and
recognise this in a variety of ways, for example by allocating the fellow a
formal position on the departmental teaching committee (or equivalent).

e The personal and professioal characteristics of the teacher fellowall
the HEIs were very positive about their particular teaching fellow, but
some comment that the scheme could have worked very differently (less
successfully) with another individual. It was suggested that igerdithe
right individual, with the enthusiasm, energy and expertise to fulfil the
brief, is critical, but might prove challenging. One academic respondent
expressed the view that it is essential that departments are confident that
candidates are nottrygn t o 6éescaped school ; i n con
commitment to, and passion for, teaching. The problem this presents is that
these individuals are precisely the sort of teaxbehools are likely to be
most reluctant to release.

o The planning of the placement:the critical thing here is that placements
are structured isucha way thatthey overtly minimiseéhe disruption and

maxi mise the return to the fellowds s
important it was for schools to be given a full acadengaryto make
arrangements for the fellowbs absence.

also need to think about the geography of the placeinbeing close to
home and school makes the placement more manageable for the fellow (in
terms of both time andosts) and, critically, makes relationships with their
school easier to sustain. This is significant in terms of both immediate and
sustained (podellowship) benefits to the school: one fellow in this
position comments how helpful it was that he could icalkt the school

from time to time and maintain a small number of responsibilities, for
example analysing and preparing commentaries on examination results.
This sort of activity will have had obvious benefits to the school but is also
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likely to have besfits to the fellow as regards easing their return to normal
duties at the end of the fellowship.

o The utilisation of accumulated expertise:one fellow commeted how
c o mmoemveriting thewheél i s i n teaching and sev
found the contacthey havehad with the very first (na®€FOF funded)
teaching fellow and their contemporaries immensely helpful. The
availability of opportunities to work with and learn from the other teacher
fellows seems to have been an important ingredient in the sunfcdss
pilot programme. One fellow commented at the conclusion of the
academic year thata Wery strong aspect of the fellowship has been the
networking with other school teaching fellows which we all hope to
maintaimdb, whi |l st another reports that:

7

€ the professional and personal rel
between the teacher fellows will be of great personal benefit to me in

the future. It is inconceivable to imagine that we will not continue in

our discussions and feedback about schoulersity transition.

Several fellows appear to have taken steps to ensure that the learning that has
taken place is not lost, for example, through the preparation of case study
materials showing how a teacher can contribute to the university curriculum.
In response to our end of year enquiries, one fellow told us that:

Al l of this yearo6s teacher fellows
their host university and have indicated a desire to continue to
communi cate and wor k t oge®drateral. I f th

consequence of this year ds soner K t hen
kind of formal mechanism to maintain the teacher fellow / university

links as well as the links with the new cohort would have been a way

to encourage sustainability and gogutactice

4.6 Next steps: how might the scheme develop in the future?

A case was made by both fellows and academic hosts fexthesion of the
fellowship from one to two yearsfirstly on the grounds that this would allow
fellows to see projects throligto completion, and secondly to ensure the
review and, if necessary, refinement of activities. One teaching fellow
expressed very early on his desire:

7

€ to see the process of | ecture ob:
committees and modification to té@éeg go through a full cycle. This

would involve an evaluation of any such changes. Evidently this could

only be done in a second year.
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As there was no guarantee of funding for the post beyond the pilot year, one of

the host institutions decided early onh at t he f el | owds progr
must focus on activities that could be sustained by core staff. In fact two of the

full-time (fte) fellows will now be remaining in post until summer 2009; a

third will continue in this role on a patime basis (0.2 &); and a fourth will

retain an honorary status in the host departmihtiepartments were keen

to maintain this type of role should continuation fundingbe available (At

the time of data collectiowith the fellows and academicsontinuation of

funding had not yet been widely announced.)

However, whilst the merits of the scheme are thought sufficient to warrant the
ongoing employment of a teacher fellow, it was also argued that where the
placement is full timethe secondment of any individual shoulde limited

to two years on t he gr éu ngdlangern amdathe diredt school
experience of the [fellow] and his/her very grounded connections with the
teaching community will become duléed

One academic respondent questioned whether schools would be willing to
release a member of staff for this length of time, and another felt that there
would need to be flexibility in the scheme, to accommodate the differing
needs, interests and circumstanoéd schools, fellows and departments. Our
consideration of costs and benefits would suggestfthahe scheme to be

fully successful, more attention will need to be given to limiting the
negative impacts on schools, and ensuring those institutions res#ag
fellows both experience and recognise real benefits

In our most recent round of interviews, it is noted by several interviewees that

the dexchanged el ement of Strand 2 ha:
academic noted thdit is regretful that mog exchanges cannot be carried out

in the reverse directian A teacher fellow (from a different institution)

commented on the satisfaction their academic colleagues appear to have

derived from work with schoedged pupils, including those in the primary
phase.Developing more opportunities for academics (university staff) to

work in or with schools and their students might be one way of improving on

the current balance of costs and benefits.



Strand 3.1: School-to-University Transition 65

S.

5.1

5.2

Strand 3.1: School-to-University
Transition

This section presents an overview of the progress of Strand 3.1, the part of the
Higher Education Curriculum Development strand that is focused on
improving schoocto-university transition. It includes findings relatedgrand
management, progress neadby projects, outcomes and impaatf their
activities, andhext steps. It is based on case study data, information provided
by the projects and the RS&s5 well as interviews with thérand coordinator

at the RSC, and the Strand 3 leader.

Key findings

e The strand has been effectively managed, and a key success factor has
been identification over time of the most effective times and means to
use to contact the project partners.

e Almost all projects are on target to achieve their aims, and Strand 3.1
as a whole will be delivered within budget. However, more lead-in time
for projects would reduce initial delays by ensuring staff are in place when
projects start.

e Evidence suggests that school-to-university transition is being supported
effectively, with increases in attainment, improvements in the
integration of first years, and some evidence of improved retention.
There is also evidence of | e c t ugraaters inderstanding of the
abilities/understanding of first year students, and of resulting changes
to lectures and practicals.

e Evidence suggests that these impacts can be achieved by providing pre-
induction  materials, laboratory induction sessions, early
opportunities for students to mix and get to know each other, support
materials alongside modules, and interactive lectures tailored to the
specific needs of a student cohort.

e In 2008/09, the ten projects will be building on the work that they have
completed in the first two years, whilst taking account of the lessons learnt
so far (e.g. from student feedback). All projects will also continue to

evaluate their work.

Introduction to Strand 3.1

This section presents an overview of the progress of Strand 3.1, the part of the
Higher Education Curriculum Development strand that fagsused on
improving schocko-university transition. Together, the ten diverse projects
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that make up Strand 3.1 address the key areas of maths and practical skills,
new teaching matefds and student support schemé&ke aims of Strand 3.1
are shown in t@ box below.

The aims of Strand 3.1 are to:

« develop first year undergraduate curricula that best support the gohgol
university transition

o widen the uptake of chemistry by producing an attractive first year of
study

« improve the retention, especiahy widening participation students

e inspire new undergraduates.

The chapter builds on the findings presented in the interim report (NFER,
2008) by focusing on quantitative impact data and perceptions of impact at the
end of the academic year in which tiea activities were run. The findings for
this section are drawn from several sources of evidence:

o case studiesof projects at Manchester, Hull, UWE and Southampton
carried out in semester one 2007/8. Of the four case studies, those at UWE
and Southamptoare based on interviews with project staff and other staff
in the department as well as focus groups with pupils; the Hull case study
is based solely on an interview with the staff member leading the project;
and the Manchester case study relies on stugedback both before and
after the intervention

« proformas filled in by five of the ten project partners during summer 2008
(Loughborough, York, Bath, Southampton and Reading). These focused
on gathering hard evidence of impacts arising from the @je.g.
impact on attainment angktention). In addition, the project partner at
UWE emailed information about the impacts of their activities in response
to the proforma.

e interim reports sent by all projects to the RSC in January 2008, which
covered progess, challenges faced, impacts of the activities and future
plans

e amonitoring report sent from the RSC to HEFCE in September 2008,
which covered progress to date of all projects

o semistructured interviews with the strand eordinator at the RSC, and
the Stand 3 leader. The intaews focused on progress madésasd
management; what has worked well/not so well; outcomes and impacts
arising from the activities; and plans for the extension year.






