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Executive Summary i

Executive Summary

This executive summary presents an overview of the findings from the
extension phaseseptember @08 July 2009) of he evaluation of Chemistry
for our Future (CFOF) undertaken by the National Foundation for Educational
Research (NFER) on balf of the Royal Society of Chemistry (RSC).

About Chemistry for our Future (CFOF)

CFOFwasa £3.6million pilot programme funded by the Higher Education
Funding Council for England (HEFCENd delivered from September 2006
September 2008. Following thalot, the extension phaséwith additional
funding of £1.65 million hasbeen delivered from September 2008y 2009
by the RSC in partnership with universitiesh@ols and other organisations
The key objectives of the programme are to:

« work with sclools, colleges, industry ankigher 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 highe education (HE) chemical science courses,
particularly for groups undeepresented InHE, thereby sustaining
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 fitess for purpose with regard to educational outcomes for student
participants and the skills and training needed by employers in both the
chemical and nochemical sectors

« explore opportunities for progression from vocational routes

o provide a cohesive setf mpportunities for teachers and students by
working with the wide range of organisations and initiatives 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 denstrate that chemists provide many of
the solutions for the global challenges faced in the 21st century.
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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 crosstting themes:

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

About the extension phase evaluation

The extension phase evaluati@®eptember 200G8uly 2009) builds on and
folowsNFERO&Gs evaluation of t heSeplemigF progr
2008). Over the course of this year, we have explored: the development and

focus of activities in the extension phase; outcomes and impacts for school

pupils, university students, teachers, HEI staff, and others; and the
opportunities and challenges for continuirsgistaining and embedding the

CFOF workand its legacy

In the extensiorevaluationwe have continued to usenéxed-methods design
including: deskresearch; meetings; interviews; focus groypspil surveys;
case studies with schools and universitasysis of evaluation data collated
from a larger number oévents by the RSG@ndfurthertracking of a sample
of pupils to establish longeerm impacts.We have consulted teachers,
academics, school pupils, undergraduates and strand managers.

The full extension phase report (Chapteisl@) contains detailed information
about each of the strands and crogling themesThis executive summary
drawstogether the findings from acrodsee CFOF programme.
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Developments in the extension phase

What developments and foci have there been in the extension
phase?

In the extension phase, all the strands have contituudarther deliver and
develop their activities.

« Strand 1 CTNG activities havefocused on a larger number of smaller
scale events, targeting yager pupilsand schools that have not previously
taken part organisingcollaborative events, and starting to develop CPD
for teachers alongside the events and activities. An increasing number of
newly engagedschools have attended events over the exterphase.
However, some s c hoollsadditenrn@pecatrosadgyar d t o
in a Suitcase (SIAS) has been developed this year, as has Spectra School.

e In Strand 2, three new teachers have taken up fellowship posts.
Devel opment s f o ellows ko usderwok platemergsim al 6 f
the pilot phase includghe full-time continuation of two of the teacher
fellowsd p oeusirg on outreachnd schoaoto-university transitiona
return to school teaching (one ftilne and one paitime), a move todcal
authority science consultancy, and retirement. All these teacher fellows,
including the retired fellow, continue to contribute in different ways to
chemistry education dramg on their experiences as a teacher fellow.

o In Strand 3.1, the HEIs have uskthe extension phasending to further
develop and refine their activities and resources, as well as collecting
additional data on impacts. Where new work has been carried out, it has
been mostly around the dissemination of resources/approaches. Most of
the HEIs are aiming to continue using their activities/resources after the
funding finishes.

« In Strand 3.2, project partners have focused on further embedding
Context Based Learning/Problef@ased Learning (BL/PBL) within case
study investigation and labatory work, developing new materials and
continuing to evaluate the impact of CBL/PBL. The University of
Leicester has further embedded and modified CBL/PBL within the
chemistry degree and chemistry/engineering Foundation year. The
University of Hull hasre-designed two existing case studies to provide an
international dimension and has evaluated their impact. Nottingham Trent
University has further embedded CBL/PBL within the curriculum and
developed four new problems, including one at Masters levelddiition,
they have extended the survey of chemistry curricula in the UK. The
University of Plymouth has focused on further developingL/£BL
within laboratory work.

o Strand 3.4 (Mastering Bologna)has reported on gt findings and
recommendations, espeltyahighlighting that the two academic years of
Masters level education (120 European Credit Transfer and Accumulation
Systems, ECTS3houldbe made widely available in the UK.
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« In Strand 4, activities and developments have focused on continued
engagementof schools, identification of appropriate and sustainable
delivery models, examination of the two different models, and greater
diversity in the types of pupils engaged.

o Careers Eventshave conhued to be mounted by the RSC. In addition,
the RSC commissned thelnstitute for Employment Research (IER)
investigatethe perceptions of chemical science HE applicants, students
and graduates, and identify the experiences and attributes that influenced
their career decisionThe IER Research Report will be abable for
download from the RSC website (www.rsc.org.cfof)/.

o Collaboration and dissemination across the programme has been
widespread, including once again, at the National Conference orf'the 1
July 2009.

How effectively has CFOF been managed in the extension phase?

« In the extension phas€FOF has continued to be managed in thens
way as previously reported.

« A number ofstaff changeshave taken place during the extension phase.
These have been covered smoothly so as to ensure continuity for the
scheme and project partners.

e The spirit of collaboration and opennessthroughoutthe whole CFOF
initiative has again been evident in the extension phasduding
collaboration across all HEIs, with partnemsd interstrand collaboration.
There are alsoparticular positive relations between operational and
steering group/managemedatds This open cultureés seen by many as a
key strengtiof the whole CFOF initiativeand isunderpinnedy an ethos
whichhasencour agedt par neer ¢ hit thegfdar o wi t h o L
failured .

« However, vith the knowledge that CFOF would not be continuing in its
current guise beyond July 200®any partner leadkave had concerns
and uncertainties over what would happen next

« Partners wished to find ways of maintainingks with teachers, schools
and local partners (e.g. universities) so that the work could continue in
some form.A tailing off period to tie up any loose ends from CFOF
would have been welcomed, as well @=ater planning for the next
programme of work.

o During the extension phase, the RSC CFOF team put forwiidl @ the
National HE STEM programme andsecured £1.5 million of funding to
continue activities.Other activities will be continued through RSC
funding (seesection orthe legacy of CFOF
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To what extent have the CFOF aims been met?

Many of the CFOFobjectives(see p.i) have been met, but there is a need for
further work and focus around a number of areas including:

o further work with industry to promote thehemical scienceto young
peopleasa stimulating and profitable career route

o further liaison work across the primasgcondary and the tertiary
employment interfaces

« explomtion of the open learning modules ggortunities for progression
from vocational routes

e ensuring that teachers andipils have the opportunities to take up
enrichment, enhancement and STEM promotion activities as a cohesive
offer, rather than experiencing them as-offs or separate evenisthis
includesfurther developing and promoting resources and guidance to help
teachers contextualise or embed the work within their school curriculum.

Further research or investigation is also needed to ascertain the extent to which
CFOF has:

e increased participation in HE chemical science courses, patrticularly for
groups underepresented in HE (such trend data will take time to emerge)

« actually delivered the student outcomes that reetp | o needs (svidiich
cannot be fully known until those young people currently experiencing
CFOF activitiesenter the labour market).

Outcomes and impacts

What are the outcomes and impacts for school pupils?

e In both Strands 1 and 4upils continue to gaimarticularlyin terms of
their chemistry knowledge and skills awareness ofHE, and their
understanding of theelevance and usefulness of @mistry.

e Young penoymened,and learning from, the CFOF activities
is transferring to their school studies They feel that the CFOF activities
help them to enjoy and get on bettesamool chemistryChemistry uptake
and achievement is, anecdlby, improving in schools involved in CFOF.

o Whilst last year we highlighted a neddr greater attention to young
p e o pdhaendstsy careers awareness t hi s year pupil sé un
chemistry careersas been impacted more strongly.

o« As a result of CBF activities, some young people are more likely to
consider pursuing chemistry for further study and a career The
impact is strongest for those who are already probably thinking of doing
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so. By key stage 5, it isoften too late to make a difference toyoung
peopl eds caderuntegtiona n d

e Young peoplegain even more when they experience a number and
range of activities (rather than oneff events).This especially makes a
difference totheir chemistry learning in schodfinances and logistics
meanit will not always be possible to offer a series of interventions for the
same young people. Teachers and schools could therefore build on
activities and events by further linkjrsuch work to their curriculum (e.g.
with pre and post intervention actids, and referring back to the
interventions in later work).

What are the outcomes and impacts for university students?

« Undergraduate studentevelopa range oftransferable skills through
sustainedCBL/PBL approachesThey feel they have gained skilis
planning and organisation, communication, teamwork, giving
presentations and criticahinking. The need for these skills has been
highlighted by the careers research undertaken by the TE&seskills
should increase their employability (although thisuld need testing in
the longer term, once these students enter the labour market).

o Students also gain socially through working together on CBL/PBL
approaches, and through more pastamivities in Strand 3.1transition
support (e.g. mentoringnd budying schemes).

« Evidence again suggests that scHoeliniversity transitionactivities in
Strand 3.1 contributéo increases inf | r st vy e aattainsménuind e nt s 0
modules where transition work is focusaddsupportsetention.

o« CBL/PBL approaches do haompact in a negative or positive way on
attainmenti students perform as well in CBL/PBL assessnasnthey do
in more traditional assessment methods.

What are the outcomes and impacts for teachers and schools?

o Professional development related outconsefor teacters involved in
CFOF activities includegreater awareness bifE opportunities for young
people new ideas and updated knowledge tiegmate into their teaching,
increased knowledge of chemistry careers (with which to advise young
people), andhetworking opportunities with HEIs.

 Where teachers and schools engage with CFOF over a period of time, and
through repeated interventions, thisashangi ng school sd cul
attitudes towards outreach and university-facilitated activities. It is
also garting © encourage teacher® engage further in STEM
professional development
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What are the outcomes and impacts for HEIs and their staff?

« The extension phase evaluation points towardshanging face in
uni versiti es o, whicht recegnisesthe wnportance of
coll aboration, values undergraduatesé
encourages outreach for the good of the whole chemistry community
(rather than purely as a recruitment exercise).

o HEI staff gaina greater understanding of how stdents work and learn
through developing CBL/PBL approaches and transition modules, thus
enabling them to more effectivetyipport studentsand provide accurate
feedback on their progress In Strand 3.1, this is additionally supported
throughthe Pupii Resonse Systems (PRS) or oO6votir
been trialled and embedded in CF@iRded work.

o The teacher fellows in particular have bleal HEIs to develop outreach
andtransition work that akes i nt o account school p
school currtula, andA-level syllabi.

The legacy of CFOF

We considered the extent to which CFOF activities are embedded in their
current context, and the oppantties for continuing the work, within each of
the four strands of activity.

o CFOF outreach work (e.€TNG-style activities) is well established, and
will continue where universities and their partners can access funding
streams to do so. Regional partnershipgy. between universities and
between HEIs and industritave been built as part of CFOF outieaand
many relationships will continud.he continued use of the CTNG brand,
which is trusted and respected, wil!/ h

o Teacher fellow placements have been established in a number of
universities. Current teacher fellowsntinue to develop the work started
by the original teacher fellows in the pilot phaSmame of the original
teacher fellows are taking up opportunities to continue outreach and
transition workfunded by individualiniversiies

e Muchoftheu ni v e ffirstiydgarn uedergraduatirriculumand resource
development,and work to ease schodb-university transitionis now
embedded in their practicBuch workwill continueto be developed and
entrenched, including through the work of teacher fellowgh little
additional funding required

e« Schook 6 access t an Buagstol ance Sheffield will dordinus,
although there are some challenges around the financial sustainability of
this. Someschools are making repeated use of the university labsand
4, however the facilities aremainly used to provide oneff practical
chemistry interventions rather than sustaiaetivity.
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The opportunities highlighted above will be further enhanced through the
National HE STEM programme, which whiave a psdicular focus on higher
level skills and employer engageme(www.stemprogramme.com The
programme will fund

« the continuation oSpectroscopy in a Suitcase

« thecontinuation of th&@eacher Ellowship scheme

« theexpansion of CBL/PBL approaches to other universities
« employer engagement initiatives.

The RSC will extend th€ TNG brand to cover allits areas of educational
work  (www.rsc.org/Education/CFOF/ingeasp), and nine regional
coordinators posts will be funded by the RSC as a focus for all RSC
educational work

Recommendations

Recommendations specifically relating to the worlof the CFOF strands
include:

e thecontinuati on of a universty odtreaclandfors 6 r ol e
coordinating joint working between HEisrecognising this, the RSC has
announced that this will continue (see above)

e the continuation and development of the Teacher &low role T
including a focus on outreach activity so ttiay benefiimanyschools in
the region. Teacher fellows coulalso have a role innforming young
people about the transition support that is availabbethem at CFOF
universities This could be particularly helpful for pupils in key stage 5,
who often ind chemistry difficult and can be worried about what
chemistry might be like at university

e the provision of modest amounts of funding for other universitieso
take on and use Strand 3.1 resources in their coniexts sd-up,
development and embedding addition, ensuring that students continue
to be supported at an appropriate level throughout their undergraduate
studies including from the end of the first year into their second year

o the continued focus of Strand 3.2 project partners on sharing and
disseminating their learning, best practice and CBL/PBL resources to HEIs
across the UK and further afield. The HEA PBL SIG has already
established a focal point for people
resources will be widely available once they ataiploaded onto this site.

In addition, future funding should primarily focus on supporting the


http://www.stemprogramme.com/
http://www.rsc.org/Education/CFOF/index.asp
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further development of case studies and laboratory materials for general
use across UK HEls

o further work toexplore avenues of financial supportand financial
models to sustain the universitys c ho ol s 6 .| Thib couldhlieor i e s
particularly challenging in the current economic climate.

Further research will be required to:

« identify potential chemists earlier those who are already probably
thinking of a areer in or using chemistty as t hese young ©pe
opinions most often became firmer as a result of CFOF interventions

For theNational HE STEM programme in particular, it will be important
to:

« continue the many collaborationsestablished through @F i thesewill
be key to the legacy of the CFOF community as well as to progressing
forward with the national STEM initiative

e provide continuity in funding, staffing and activity where possible to
build on andmaximise the learning gained through CFOF, and indeed
through all of the science, maths and engineering initiatives that have
taken place over the last few years (e.g. Stimulating Physics,otiéoh
Engineering Project, etdjt will also be important for the RSC to take
steps to bridge the gap lbeten the two programmes)

e convene a workshop event where key contributorso these previous
initiatives and their evaluations can share learning, good practice and
achievements, so as to avoid reinventing the wheel.

In addition, to build on the work of CBF, the RSC and other STEM

providers will need to considerhow t hey <can contribute t
experiences and learning throughout their school and university cakesas.

to consider include:

« providing opportunities to engage children and yopegple inexciting
chemistry and other STEM activities early,including atprimary school

o paying further attention t8 TEM atkey transition points, including from
primary to secondary

« developing and providingood STEM careers advice early especially
prior to and at decision poinits key stages 3 and 4

o developingSTEM CPD activities for teachers further, including resources
to help teachers link enrichment and enhancement activities to the school
curriculumat key stages 3, 4 and 5
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« building on the schodo-university transition work of CFOF, undertaking
similar activities with Alevel students to prepare them for university study
in STEM subjects e . g . through year 12/ 13 O0boot
for scientists, and virtual learning environment (\Jldpproaches

e continuing activities thainclude university-university collaboration, to
rai se young p e and coatibste ta mqreasing entrants te
HE generally as well as to chemistry and other STEM subjects.
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1. Introduction

1.1 About Chemistry for our Future (CFOF)

This report presents the findings from the extension ph@sptémbef008

July 2009) of he evaluation of Chemistry foruo Future (CFOF) undertaken

by the National Foundation for Educational Research (NFER) on behalf of the
Royal Society of Chemistry (RSC).

CFOF wasa £3.6million pilot programme funded by the Higher Education
Funding Council for England (HEFCE) and delivered from Septemberi 2006
September 2008. Following the pilpthe extension phadgvith additional
funding of £1.65 million) hadeen delivered from September 2008y 2009

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

« work with schools, colleges, industry and higher educationturistns
(HEIs) around the countrgromotingchemical sciences as a stimulating
and profitable career route

« raise the aspirations of school pupils and widen and significantly increase
participation in higher education (HE)chemical science courses,
particubrly for groups underepresented inHE?, thereby sustaining
chemistry as a strategic subject

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

« investigate the best use of unisky 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 ou@onetudent
participants and the skills and training needed by employers in both the
chemical and nochemical sectors

« explore opportunities for progression from vocational routes

! The changed landscape for Science, Technology, Engineering and Mathematics (STEM) over th
course of the CFOF pilot meant that CFOF stas@ tweyear pilot, with @ eleveamonth extension
phase to July 200@fter which poinHEFCE will fund STEM work rather than chemisspecific

work.

2 Undekrepresented groups include: people whose fahiive no experience 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 deprive rural and coastal areas; gifted and talented learners who have the potential to benefit
from HE but who otherwise might not do so.
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1.2

e provide a cohesive set of opportunities for teachers and students by
working with the wide range of organisations and initiatives 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 solutims for the global challenges faced in the 21st century.

CFOF has four key strands:

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

o Strand 2: Supportingkey Educational Interfaceis a Teacher Fellowship
Scheme

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

There are also two cross cutting themes:

¢ Theme 1Careers
« Theme 2: Sharing @d Practice.

Further details on the aims and objectives of each of the four strands and two
cross cutting themes are provided in Appendix A.

Aims and objectives of the extension phase evaluation

The extension phase evaluati@®eptember 20G8uly 2009) builds on and

foll ows NFEROG6s evaluation dS$eptember CFOF |
2008). The extension phase evaluatioouses on the impacts of the CFOF

programme and its legacy Over the course of this year, we have explored:

the development arfdcus of activities in the extension phase; the lofigan

outcomes and impacts for school pupils, university students, teacherss, HEI

and theirstaff, and others; and the opportunities and challenges for continuing,
sustaining and embedding the CFOF wankl its legacy.
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1.3

1.4

Methodology in the extension phase

In the extension evaluation we have continued to use a muetidods design
including: deskresearch; meetings; interviews; focus groups; pupil surveys;
case studies with schools and universiteeslysis of evaluation data collated
from a larger number of events by the RSC; and further tracking of a sample
of pupils to establish longegerm impactsThrough these methods, teachers,
academics, pupils, undergraduates and strand managerbdaveaosulted.
Appendix B2providesfurther details on the research methods.

Structure of the extension phase report

This report presents the following sections:

Section2 Strand 1: University and Industry uBeach (focusing o
Chemistry: he Next Generani CTNG)

Section3 Strand 2: Suppdrig Key Educational Interfacé a Teacher
Fellowship $heme

Section4 Strand 3.1: Schodb-University Transition

Section 5 Strand 3.2: Gemistry forAll

Section6 Strand 4: VileningAccess to University &boratories

Section 7 Outcomes and impacts: an overview of pupil questionnaire data

Section 8 Crosscutting theme A: Careers

Section 9 Crosscutting theme B: Baring and Disseminating&ttice

Section D  Concluding commentand recommendations

Sectiors 21 6 on eachof the strands consider the developments and foci of the
strand activity in the extension phase, the lofigen outcomes and impacts
within the strand, and the opportunities and challenges for continuing,
sustaining and embedding the CFOF work and gadsg.

Appendix A The Chemistry for our Future programme

Appendix B About the research

Appendix C The NFER pupil survey

Appendix D CTNG feedback forms

Appendix E Strand 3.1: Rolling out activities

Appendix F  Activities and progress of Strand 3.2 partners

AppendixG Key learning from Strand 4

AppendixH  Crosscutting theme A: Careers data
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2. Strand 1: University and Industry
Outreach (CTNG)

2.1 Introduction and overview

This chapterpresents thextension phase evaluatidimdings for Strand 1,
Universityand Industry Outreach to Schools focusing@mamistry: The Next
Generation (CING). Two separate evaluation reperby the NFER are
available one onSpectroscopy in a Suitcase (SIAS) and another on Future
Blogs.

CTNG continues to engage schools andilgup university outreach activity.

Pupils particularly gain in terms of thethemistry knowledge and skills

their aspirations around and awareness of HEgenerally, and their

understanding of theslevance and usefulness of chemistryWhere schools

are engaged in CTNG over a period of time, thiscisangings c ho ol s 0
attitudes towards outreach and universityfacilitated activities, and is

starting to encourageéeachers to engage further in STEM professional
development. Howevett, is reported thasomes hool s remain O6hard
or to engage in outreachlThe extension phase evaluation highliglts
changing face i n uni vwhick irecognesesdtheo ut r e a «
i mportance of coll aboration, val ues u |
contribution, andencourages outreach for the good of the whole chemistry
community (rather than purefsa recruitment exercise).

2.2 About CTNG

The CTNG programmprovides university and industry outreach to schools in
order to promoteengagement and excitement in ttieemical sciences and
demonstratéhe career opportunitiegavailableto students undenepresented in
HE. The full set of aims for Strand 1 are detailed in Appendix A2. The
methodology for this Strand is detailed in Appendix B2.
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2.3 Developments and foci of Strand 1 activity in the
extension phase

2.3.1 How many activities have been delivered in the extension phase?
Who has been involved?

o Well over 300 CTNG events have been mounted in the extension phase in
the regions; 48 of these have been collabegatventures between
universitiesand some have included industry.

o Over 256 schools have taken part in CTNG activities in the extension
phase, involving well over 24,000 young people. Approximately 75 per
cent of these schools are Aimhigher schools.

« The egional coordinators report an increasing number of new schools at
events over the extension phase. Howe!
r e a t foroexample those that have never traditionally engaged with
outreach activity.

2.3.2 What have the activities focused on in the extension phase?

The vast maj ority of the events and act
handson participation. There have also been taster visits to universities, visits

to industry (especially in Yorkshire and Humber), anabasofuniversity labs

(especially in the North West). In the extension phase, activities and
developments have focused on:

« an increased number afmaller activities and smallerscale events
overall T these are felt to be easier to organise (e.g. giverdidtance
across t he regions, particumae | vy i n
beneficial all round to students, the schools and the universitig®ey
seem to get more out of thoéseegidhal Gordinators)

« targetingrepeated interventionsat the same schod, and in some cases,
the same young people (noted especially in Yorkshire and Humber and the
East Midlands)

« targetingyounger pupils from key stage 3and even at key stage 2
(especially in the East Midlands, and througfter school events in
London), eflecting a growing recognition of theeed to enthuse children
earlier i dncreasingly we recognise that we need to start younger
(Regional @ordinators)

o collaborative events which regional coordinators report have been
embraced by HEIs in the extensiphase &he collaboration between the
HEIs has been fantastic, they are all ready to help each@ther

« targeting schools that have not previously taken par{noted especially
in the North East)
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» developingfamily learning activities (in Yorkshire and Humbg which
have been i mportant i n enhancing par e
careers and education opportunities more widely

e developing continuing professional development (CPD)work for
teachers alongside the events and activities (noted particularlyhin
North East and the South East, and in the early stages of development in
London).

2.3.3 How effectively has Strand 1 been managed in the extension
phase?

« In the extension phase, Strand 1 has continued to be managed in the same
way as previously repted. The CTNG national manager at the RSC has
moved jobs and a replacement me mber f
taken on this role.

« With the knowledge that CFOF would not be continuing in its current
guise beyond July 2009, the regional coordinasmstelyfelt the needto
maintain links with teachers, schools and local partners(e.g.
universities) so that the CTNG work can be continued in some form.

« A tailing off period to tie up any loose ends from CF@Buld have been
welcomed as well asgreater planning and lead in timefor the next
programme of work. (Section 2.8 provides further details on the issues
around continuity between the end of the CFOF programme and the start
of the national STEM programme.)

2.4 Impacts for school pupils

This section exames the impacts o€TNG on the school pupd involved

drawingon the NFER pupisurvey conducted in summer 26p&achergand
regional coordinatorsbo Vi ews, and t he
(Appendix C1 provides further details about the NFER survey.)

2.4.1 Impacts on pupils: results from the NFER pupil survey

According to their survey responses, our Strand 1 pupils alreadyigh
aspirations around HE andere fairly positive in their attitudes towards
chemistry at schoplbut the majority were nantending to pursue chemistry

3 As a starting point to the evaluation, an initial survey was carried out during the autumn term 2007
with pupils who wee known to have already experienced some CTNG activity. A felipwurvey

was then conducted with a subsample of these pupils in the summer term 2008. The current survey
sample of 153 (64 of whom have undertaken Strand 1 activities) completed a quéstiontha

summer term 2009.
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further as a subject or for a caregppendix C2 provides further details about
the Strand 1 sample.

According to their survey responsédetailed in Appendix C3)chemistry
interventions, such as CTN@avemanypositiveimpacs on pupils.

o Thestrongest impactare on theichemistry knowledge and skillg their
awareness of HEgenerally, theirfuture intentions generally, and their
understanding of the relevance and usefulness of chemistry

e Young peopl e 6 and karging yrame GTNG acfivitieare
transferring to their school studiéEhere argeasonablystrong impacts in
terms of vy enpyngnt pf eherpidtneid schoolandhow well
they feel t heyor e do. iThisgsuggests tltafgsemi st r vy

activities are having a positive benefito r pupil sé everyda
|l earning, and are not expermisédn ovehd cahs ¢
as shown in other research, can serve

lessons (e.g. Harlaret al, 2005).

« Whilst in previous years, our evaluation has highlighted the need for
greater attention t o y o umstgnding efop | e 6 s
chemistry careers, this yepru p iawasei@ess of chemistry careers has
improved, with over half of the sample fag a strong impact.

e« Li ke | ast vy e antentionpto purstiescldemistry turther éor
study or for a career are impacted less stronglyThat said, there is a
substantial minority(just under twefifths) who feelthat such activities
have influened their future intentions and increased the possipildy
some extentthat they will paricipate in chemistry further.

2.4.2 Impacts on pupils:teachend 6r @agi onal <coordinatorso

Teachers and regional coordinators agree that Cii@ctspostively on
pupil s, bot h i mme ttiagy aoime lhagk baZidig e ra nadn i env etnhte
longer term.

A) Young peopl eds aspirations ar ¢
(generally and in relation to chemistry).

* The survey questionnaire asked pupils to comment on any chemistry activities and events they may
have experienced, as it was recognised that pupils may find it difficult to distinguish CTNG activities
from others they may la experienced. Teachers were able to verify that the pupils completing the
guestionnaire had experienced at least one CTNG activity.

®Harland, J., Lord, P., Stott, A., Kinder, K., Lamont, E. and Ashworth, M. (200 artseducation
interface: a mutublearning triangle?Slough: NFER.
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Young people who would not have considerédttthey could go t¢
universitynow feel they can gpparticulary to their local universityThe
regional coordinators would like to see these aspirations raised
furtheri d&here is a need to nationalise that feeling of raising aspirati
so that bey feel they could go anywhere in the cognnot just a local
university .

Young people gaimreater awareness of university lifeif @ t 6 s
about[finding out aboutld oi ng chemi stry; it o
at mo s fRegana @ordinator).

Young people benefit from the chance to speak with studen
ambassadors Thé exposure to young, positive role models who al
science or starting in science careers, the pupils found that partict
valuabled eadHofScience).

Some young pedparemore willing to apply for summer schools even
bookng onto events themselvyesignalling an enhanced selbnfidence,
and trust in the CTNG O6brandd.

Il n additi on, conidenceigyraisecenooelgenérallyd 6
actually done something!

B)

Young peopl ebs attitudes t owa
improved.

CTNG activitesbr oaden young peopl eds T\
@ lot of them have very narrow views as to where science can take
and [these activitiesgivethem a muclwi d er i d geha gécater
perspective of the variety and roles that science candplay Ch e
Teacher).

CTNG activities br oa dceemisty mavergdayy
life: all of the regional coordinators rated this outcome strongly v
summarising the impacts of the programme as a whole.

C)

Young peopleds chemistry knowl ¢

Young peopl eds ent husiasm for

benefited byhandson activities and theopportunity to experience
practical sessionswhich might only be done theoretically in tl
c | a s s Footbem.to go and see a mass spectrophotembeing used
and a graph being produced of all the different chemicals that the sol
is made wup of, i s awedacobh even.if wdteac
them this is how it works, the impact of actually seeing it is far gre|
(Chemistry Tacher).
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The high delivery of handsn activities is seeas key to the success
CTNG, which improves theipractical skills. Interactive quizes test
their knowledge.

CTNG activities heunhderstandirtgof chemisirg
and this has benefits for their school learningt invigorates them ir
terms of their approach to the sciences as they go into the lead
exam$ Chemisty Teacher).

D)

Young people are able to make more informed choices.

CTNG eventgrovide young people with thaformationand experience
to make informed choicésmore sathanthe information and advice the
gain throughcareers advice in schools. Ths seen to be especial
important, givenissues with thequality of careers advice in schools
noted by our interviewees.

CTNG acti vi topportunityato esam@en wdh at (
study/careers might be like.

Regional coordinators and teachers teat CTNG works in that it isot
a Osal deyoupg peaplé @ he i mpact i s r |
them to make decisions as to what they actually want doQigemistry
Teacher).

E)

Young people gain socially.

Young people gain social outcomesspeciallywhere events have a m
of widening participation(WP) and non WP schools. Theenefitsare
notedfor both sides; and the feedback from pujsighat it is@ood to
meet different people.. they like the friendships, the social <
(ChemistryTeacher).

F)

Chemistry uptake and achievement is improved.

Chemistry A-level intake has increased in schoo&ccording to teachel
andregional coordinatorsleachers have some anecdotal evidence of
particularly for individual pupils who they knowave participated il
CTNG activities.

However, teachers feel that impacts in terms of taking chemistry fu
are on certain young people only, e.g. those who are more able an
on ¢ hemi s tForythose Whoeare dkeen, the&y become even 1
enthused by visiting a university and seeing all the big chem
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equipment that they can only talk about in schiodl really fires their
enthusiasr(teacher).

« Someteachersreport evidence ofmproved chemistry GCSE and A
level results.

e Universities arereceiving applicationsfrom pupils inschools that the)
have never ragived applications from befor@upils can refer to CTN(
participation on their university application forms and in interviews.

G) Longer-term and wider impacts for pupils.

o Teachers del that whilst meo f f activiti es moéey
sustained activity is important to boost impacts anthake a difference
(This is also reflected in our survey findings presented in chapte
However,providing repeat interventiorfer the samepupils is rot always
possible, for example/here a school ensures that such opportunities
shared out ofairlyé across thei

« To make a difference, ome schools uselargescale 6 wi d €
partic i pati ond dor & iwkoletyeaegoup)(te raigeyoung
p e o p dspiratisns around universitgnd tobroaden their enthusias
for chemistry generally Alongside this, they provide more targetec
i ntervent i ompuwilsfvioshow aneptiwdeid kedndess fc
chemistry study ahcareers.

e« Teachergeportdé k n o c k & ondyouagerfpepdstin ther schook.
On seeing the opportunities that their older pewsge, hese youngel
pupils becomeenthused about chemistaynd their aspirations are raise
ONebre a schoowi tthhaguihas | kiwd sa s
becoming more and more aspiratadmow that they are seeing that a |
of their peers are going tootlege and doing Aevels, and aw going to
university too. The biggest impact is that it is pushing more of the
take up education at university ledel herastryTeacher).

2.4.3 Impacts on pupils: findings from CTNG feedback forms

We have analysed respondesm a total of 7,646CTNG feedback forms

collated by the RSCin order toidentify any shiftsin yourng peopl eds
intentionsbefore and after CTNG evertts. go to university, go to university

to study chemisyr, and topursue a career in chemistithree key areas that

the RSC was keen to explorédppendix D provides further details on the

CTNG feedback atabase and tHall analyses we have undertaken.



Strand 1: University and Industry Outreach (CTNG) 8

To what extent are young people
university?
e Thereisan overall upward trend in

university in response to CTNG activities About hdf of the sample is
more likely to consider a university education

However, there remainsau b st ant i al minor it
peoplei those who have not made up their minds for certain, but re
Oprobabl yd or 0Opr odidddvents aomat fotallyg
cement young peopleds vVviews aboq¢
but they certainly play a part.

To

what extent are young people

study chemistry atuniversity?

There is amixed view amongst yang people regarding the impact of
CTNG activities on encouraging them to study chemistry a
university.

Whilst two-fifths feel more inclined towards chemistry study hav
experienced CTNG activities, just under half remain unchanged in
views.

The greatest potential for positive impact seems to be with thos
young people who are already probably thinking of pursuing thig
route for study. However, there would seem to be scope to target
work with theseparticular young people further to encouraggem to
consider studying chemistry, as a substantial proportion-fiftkg) of
theseremains uncertain about pursuing this route.

To

what extent are young p eoosériegia

career in chemistry?

There is aroverall unclanged view amongst just over half of the yot
people consulted regarding pursuing a career in chemistry in respg
CTNG activities. However, almost two-fifths feel more inclined
towards a chemistry career

Given that career options will be some wayag from many of thee
young people (e.g. those currently in key stage 4 anérig thatit is
unrealistic to expect a singlE&TNG event to influence career decisions
certain, it is heartening that these events do seem to have the pote
help same young people consider that a chemistry career could b
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2.5

them.

« Again, the greatest potential for impact seems to be with those
people who are alreadyrobably thinking of a career in chemistry.
There isscope to target and work with theparticular young people
further to encourage them to consider a career in chemistagaas, a
substantial proportion (around twifths) of theseremairs uncertainrabout
pursuing this route.

Whil st CTNG focuses on raisiasmyanioung pe
their aspirations around HE generally, this analysis shows that CTNG is also

having, to some extenta positive I mpact actoah young
intentions around HE, chemigry study and chemistry careers However,

influencing young people with aore negativeview to consider these routes

is difficult.

Impacts for teachers and schools

The extension phase evaluation confirtimst CTNG hagpositive benefits for
teachersincluding:

e (greater awareness ofHE opportunities for young people and of
chemistry inHE T G t keeps us up to date with
universite® ( Cheeacherj ry T

e gainingnew ideas to enhance classroom practi@dintegrate into their
school chemistry curriculurii édnaking magnets out of milk and bouncy
balls out ofcustardi what a fantastic way of teaching about polymers and
what vulcanising doe§ t hey 6ve now become part an
teaching ( Chenmachsrf ry Te

« increasing their knowledge of chemistry careers which is helping them to
provide pupils with better careers advicei dvhen pupils ask about
chemistry degrees, | am able to discuss the qualifications needed and the
different types of degree courses availé@ble( Ch e eacher) ry T

e gaining further insightintot hei r pupiilds@®v e nlteaxrerstt sa |
bit more about my pupils, about what interests them, what excites them,
and we can use that in the classroom as well, as a way of motivating them
(Chemistry Teacher)

« making better and more links with universities and in some cases, with
industry (partcularly noted in the North East)

« for some, gainingpersonal refreshment and inspirationi &gometimes
you can get bogged dowmti he everyday science and t
to refresh our enthusiasm in chemistryl always feel enlightened when |
cone back .. it spurs you on a bit mod¢Chemistry Teacher).
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2.6

Teachers and regional coordinators, however, make the poirE NG has
most direct impact on the pupils involved, and less so on the teachers 6 .
the priority has been the students, so th@act on teachers is perhaps much
les® ( R e gobrdirmatar). In &ldition, some chemistry teachers are not able
to go b events with their pupils.ere is a sense of lost potential here for
enhancing their knowledge and improving their teaching inldssmom.

However, overall it is felt that, wheszhoolshave engagedith CTNG over

a period of time, this igshangingt e a c hatitudssotowards outreacht
¢enthusiasm from teachers and schools is a real tangible outcome of &CTNG
Whilstatthe starb f t he pr ogrclkorEmet d te nwaocsu raa goe
take part regional coordinators noweport having teachers phoning them to
ask about eventso request help with putting on events, and to enquire about
professional development.

With the hurdés and hoops that schools have to jump through today to
get pupils out of school, for them to go to the trouble to attend our
events is a demonstration of how much they value these events
(Regonal Goordinator).

Teachers are starting to enquire neoabou what CPD activities are
available, or are asking about chemistry for r&pecialists.. teachers
are thinking about their own career developme(Regional
Coordinatoj.

Impacts for HEIs and their staff

The extension phase evaluatibighlights a changing face and remit of
uni versitieswhichoutreach worKk

« acknowledges theimportance of collaboration T regional coordinators
report that vice chancellorsncreasingly recognise thevalue and
importance of collab@tion with other universities

e valuesundergraduate and postgraduate$ contributions to outreach
eventsi they are a good advert for their universitiyey break down the
barrierswith the young peopleand talk to them ajut university life
generally a well as about chemistry

e valuesacademicsd r ol e 1, which, thiough the fanding support
from CTNG, means they nlongerfeel they have talo outreach in their
free time

sch
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« givesacademicsa chance to try new thingsthat they would never have
been able to dotherwise

o allows a twoway exdange of information between HEIs and schools,
such thatacademics benefitfrom informal discussion time with
teacherstofindout what o6és going on in school s.

However, regional coordinators warn that thisense ofculture change
regarding collaboration betweenuniversitieswould require effort to sustain
without the preseice of a coordinator or a programme such as CTNG.
Universities night revert to outreach as recruitment worsr ftheir own
institution only.

2.7 Partnerships and collaborations

CTNG hashelped to establish mamartnerships and collaboratiohstween
universities (particularly in Yorkshire and Humber and the East Mids
less so in other regionshpetween universities and industry(in the North
East especiallybuilding on the work othe North East Process Industries
Cluster(NEPIC)), andbetween schools and universitieglthough teachers
feel thesdinks could be strongg.

My perception is that collaboration and sharing of good practice has
been one of the major impacts of the jpob. The universities work
together for the greater good, rather than as a recruitment exercise
(Regional @ordinator).

Examples of partnerships and collaborations established and built i
Strand 1 CTNG activities.

Between universities

« In the extensin phaseten collaborative eventshave been delivered in
Yorkshire and Humber involving the universities of York, Huddersfiel
Hull, Sheffield, Sheffield Hallam, Bradford and University Cer
Barnsley. These events have targeted many more studentsl ith&ot the
20 noncollaborative events mounted in the region over the same p
&ince the start of the project, seven HEIs in the region have w
collaboratively on events promoting chemistry in general. Never befc
the region has this occurredfhe CTNG project has allowed proje
partners to share best practite ( Regi on al Coordi
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2.8

2.8.1

2.8.2

Between universities and industry

¢« In the North East, the Chief Executive Officer of NEPIC has talke
VCs on a ongo-one basis, and is engaging some efNE universities ir
collaborative work.

« The North Easthasalsoset up some outreach groups in industityese
include outreach at National Paint® Gateshead which is its
headquartersand which nowhas manysuch groups throughout tt
country,

e Thereis now a link betweek/niversity College London (UCL) and the
Wellcome Trust. A survey conducted by th&Vellcome Trustwith
teachers in the borough of Camdaghlighted CTNG as an activity th;
worked well for schools.The Wellcome Trust contacted the Lawon
CTNG coordinator, who linked them with UCL.

Between universities and schools

e UCL hasset up a primary schooftar-school chemistry projeetith local
schools.

Strand 1 legacy

To what extent are CTNG activities embedded in the regions?

The extent to which CTNG work is embeddedn the regionss felt to vary

from university to university. Regional coordinators report that universities
with recruitment issues will do outreach work to try to address this.
Universities that do not have redment issues doot need to attract more
students, and so are less likely to see a need to fund their staff to do outreach
activities. Support from department heads and from VCs for outreach
activities also varies across universities.

What are the opportunities for continuing Strand 1 work?

The regional coordinators highlighted certactivities which will most likely
continue because they are supported by their universitieswaiah can
access funding streamsutside of CTNG. These include:

e using ambassadors(e.g. undergraduate and postgraduate students) to
conduct outreach work (currentlyaipl through CTNG)i the UCL
Ambassador Programme has secured funding from their department to
continue the work
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e asummer <hoolin the East Midlands whictvill be run and funded by
Aimhigher next year

« events delivered bthe Centre for Effective Learning in SciencELS)
at Nottingham Trent are likely to continue (with alternative funding
sources)

¢ NEPIC based eventswith further collaboration between unixsties in
the North East

e the 6Synthesi s Sudimtitvwanal &enbaged atdJCL, a mul t i
which has received good feedbaakd might therefore be supported to
continue

o the UCL:-University d the Arts collaborative events, which again have
receivedgood feedback and soightalso continue.

However, these opportunities do not represent a continuation of a programme
of activities (apart from perhaps in the North East, where NEPIC canhiake t
work forward. Other opportunities for continuing and sustaning this

work include:

e building on the good relationships with schools

e continuing to use theCTNG brand, whi ¢ h iswonyneolstwitht o be 06
a good quality chemistry evénRegional @ordinator$, andrecognising
this, the RSC will continue to use it

e continuing the collaborations between HEIs and industry, and
between universities that have started to develbpll partners in the East
Midlands, for examplehave expressed an interest in continuinghw
multi-institutional events

o building on the outrach work of theLancashire Education Business
Partnership T the North West STEMNET/STEMPOINT might be able to
capitalise on this work

e encouragingeachersto usethe regional STEMNET portals to find out
about events and activities

e building on the work of AstraZeneca to deliver and fund events

e continuing to promote the benefits of outreach workand HE}Nndustry
collaborationgo key personnel in universiti€s.g.with department head
andVCs).

2.8.3 What are the challenges and issues around continuing and
sustaining the CTNG work?

Everyone we spoke to, without fail, wishes CTfgle activities to continue.
There may be a particular challenge around the loss of continuity between the
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end of the CFOF programme and the start of MWetional HE STEM
programme. Regional coordinators report that schools have already been
asking what events will be available next year for their forward planners (at
the time of collecting these views, this wasknown). Expertise may be lost,

as key personnel have moved from ithegional posts.Continuing and
sustaining thigprogramme of workvill require:

o funding and new sources of funding

U in the North East it is reported thatsome teachers and heads of
departmenarenow looking for their own sources of fundinglie able
to continue suchworkGt 6 s got the teachers that
seen the benefit, and they want to go for it, no matter@vhat

U in the East Midlands, the operational group has found some
opportunities for small amounts of funding (but not on théesochthe
events run to date), and are considering how a regional coordinator
post could be part funded by an industrial partner (AstraZeneca), but
this would require partner universities to contribute

U the RSC will need to consider what level of chargih@ny, to apply
to events.On the one hand, schools may value sessions more when
they are paying (and hence will be less likely to cancel). On the other
hand,CTNG activities will be amongshany other events that schools
consider fundingschool priorites and other factors will influence their
decisions and ability to paAmongst our case study schools, £5 to £10
per head maximum was the range that teachers/schools would be
prepared to pay to participtoe, but
mucld . rd@lg pupils £1 to £5 per head was mooted by some of our
teachers, but they were not sure how pupils would react to this, and
would prefer not to charge their pupils.

e coordinatoni a coordinatorso6é role i1s wvital
events, sourcip funding, providing schools with a trusted single point of
contact, and ensuring continuity of contact for schools

U the RSC has announced that it will fund nine regional coatdinoles
as a focus for all RSC educational work

o willing university staff and students to deliver outreach worki being
able to continue to pay student ambassadalisbe importanti dhey
would be unlikely to volunteer if there was no funding available to pay
them for their ti me €& without their
extemely difficul6 ( Regi onal Coordinator)

o administrative support within universities, as well assupport from
department heads and VCs

In addition, we recommend that there is further promotion of activities with a
remit for universityuniversity collaboation, and further development of CPD
activities for teachers alongside outreach activity.
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3. Strand 2: Supporting Key Educational
Interfaces — a Teacher Fellowship
Scheme

3.1 Introduction and overview

Since autumn 2007, through CFOF, the RSC hastttedl the employment of

a small nmber of school teacher fellowschemistry teachers with recognised

expertise who have taken up roles in HEI chemistry departments. The work

and impact of the original cohort (in gaturing the academic year 206@B)

wasreported on in January 2008 (interim report) and again in September 2008
(NFER pil ot phase final report)- This ¢
up6 research into the work of the origi
spring and early summer 2009.

The six original teacher fellows continue to contribute in different ways to
chemistry education, drawing on their experiences as a teacher féllosve
thesefellows have remained at their host HEI, theintinued involvement in
outreach and stool-to-university transition activities is benefiting a wide
pool of schools Where original éllows have returned to schoompacts
includean injection ofenthusiasm to the school chemistry departmenthe
introductionof ideas and practice, antbserlinks with universities.

Teacher fellow placements have now been established in a number of
universities. Thenew cohort of teacher fellowsare building on and
developingthe work started by the original teacher fellows in the pilot phase

A strongnetwork of support has formed between the teacher fellows (past

and present), and the fellows haventributed substantially to other

strands of the CFOF initiative. The high profile and perceived success of the
schemehas | mpacted posi t iahiligyltoyplace neacheot h t he
fellows, and its capacity to leverage continuation funding for the scheme.

3.2 About Strand 2

The aims ad objectives of Strand 2, the Teacher Fellowshipege, are
outlined in Appendix A3. At the time of writing, the secon@a@emic year of
the scheme was drawing to a close and the third cohort of teacher fellows had
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just been appointedhroughout 200809 the second cohort of teacher fellows
have continued and built on the work of the original teacher fellows. The third
cohortwill similarly continue projects set up in the first and second years of
the scheme. The teacher fellows have maintained close links with each other,
and collectively have made the scheme a success.

The focus of our evaluation in the extension phaseblkas on longeterm
impacts. Toaddress thiswe haveexplored:the developments in tHees and
careers of the six original fellowshe extent to which the impacts of the
scheme reported previously are lasting for these particular fellows; any new

ares of I mpact associated with t he or i i
prospects for the scheme. The methodology for thian8 is detailed in
Appendix B2

3.3 Where are they now? Developments in the lives and
careers of the original Strand 2 teacher fellows

Whilst originally the scheme anticipated thatf@llows would return to school

at tre end of the academic year 2008, developments in their lives and
careers have led to a variety of pathways amongst the six original teacher
fellows.

« Two of the six fdbws havereturned to teachingi one of these to a full
time role in school, thetherto a posfor four days a weekwith his fifth
day working as a teacher fellpwr i mar i Iy in the univer:
school sd | ab.

o Two havecontinued to be employedull -time as teacher fellowgwith
oneof theseposk being funded by the RS&s part of the second cohort of
teacher fellows 2008®9). The focus of their work i®on outreachand
schoolto-university transitioractivity. (Note that one of these fellows ivi
continue in post next year, and the other will be back in schoefirfug
from the start of the academic yedd0& 10, where he will oversee-A
level to university transition.)

« One fellow has taken on thele of science consultaniwith his local
authoity, supporting schools and developing and delivering CPD activities
for teachers. He retains the title of (Honorary) Fellow and, where time
allows, continues to work with his host HEl/department and the RSC.

o The sixth fellow hasas planned, retired to Smin. However, he has
retained some involvement in education, continuing to work for one of the
UK exam boards and helping to develop science resources for a new local
school.
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It is worth noting that candidates who apply for the teacher fellowship scheme
have often worked in education for 12D years, and so career change and
seekingnew challenges ikkely.

Impacts on teacher fellows

In our earlier reports we noted that the fellowship scheme was perceived as
i mpacting very pos.i tasm,skillyyandknowledgd, &nd
their capacity to advise students on HE and the particular opportunities and
rewards of choosing chemistry.

The original six teacher fellows continue to reflect very positively on the
experience and its impacts for them, both personally and professionally:

At a personal level, anyone who has been in education for a long time, as
| had been ... | think you really do get quite jaded, and you lose track of
what your actual subject ds ab o uking
at things from a completely different perspective i working with people
who are doing primary research and educating undergraduates i really
does help put everything in perspective. And | think, inevitably, that leads
to a kind of rejuvenation.

For several of the fellows, the secondment prompted new and
unanticipated developments in their career pathways. One fellow
described the placement as somewhat destabilising (as it caused him to
guestion his career pathway), though he stressed that overall the experience
remained immensely positive.

There was a broad consensus that where teachers have participated in a
full-time fellowship, the return to the school environment did or might present
some challenges 1 and precipitate further reflection about future career
pathways.

3.4 Impacts for fellows and host HEIs: a longer-term
perspective

In the pilot phase,the most pronounced impactsere on the fellows
themselves and their host HEIS.the extensiorphaseevaluatiorwe explored
theextent to whichthesenitial impacts havédeen sustained.

Impacts on teacher fello@gersonal and professional developmen({see
boxed section, above) wereportedto be lastingthoughthoseno longer in
full-time fellowship roles said that it had proved harder to maintai
relationship with the other fielws than they had anticipatedVe 6 r e st i | | i
contact, and we would Ii ke to meet wup a
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Twe did get on very, very well . But

becomes more diffidt to maintain as much contdct ( Teacher Fel

to school)

Mostof the original teachefellows feel that the more time a teacher has had

in the host department, the better their chancesewbedding new
perspectives and ways of working in that departmentBeing in post for a
second year walig agventagee i vtehdo uggsh @& s
was moot ed, anbklened of dimigshihg rebuds 6

Impacts for host HEIs

In our earlier reports we described how teacher fellows had: impacted on host

department so understanding of i ncor
experiences (Aim 1); facilitated the development of strategies for bridging the

gap between school and university (Aim 2); through outreach work, raised

awareness of the opportunities and rewards associated with chemistry (Aim 3);

and developed new relationships with schools (Aim 4).

Interviews in this follow-up phase again highlight positive impacts evident in
these areas, although the extent of impact on HEls depends, amongst other
issues, on their starting point as regards their school-to-university and outreach
work. As one teacher fellow commented, some of the host departments already
had a strong and commendable commitment to such work.

We also noted in our last report that the emphasis of each fellowship, in the
sense of the relative attention given to each of the four aims, had varied. This
year, fellows retaining active roles in their host HEI have again covered various
aspects of work.

Activities and programmes addressing Aims 1 and 2 have been refined by
continuing fellows, and indeed, developed by some of the new cohort of fellows.
For example, a continuation fellow has contributed to Maths for Chemists and
school-to-university transition work, and the interactive lab primer (ILP),
designed by the original cohort is being promoted widely to HEIs.

Another continuation fellow has shifted his work this year to focus more on Aims
3 and 4:

Whilst last year | was almost exclusively looking at teaching and learning
within the department, this year [
and links with schools, working with [the] public awareness scientist ... to
try and get a sustainable package of activities to go alongside the ones that
they already run.

The emphasis of the work clearly meets the needs of the respective HEIs, and
these needs may shift over time. As teacher fellows commented:

ow

me

\W
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| think the amount of advising that can be done is limited, and change [in
schools] can be quite rapid, but can be explained quite quickly to
academic staff

| guess in terms of a longt er m t hi ng, y ou do
continually present finding out what the undergraduates think i you need
a shapshot every five years or so.

Fellows thought there were some aredserg changes in practice for HEIls
were unlikely, without a physically present champion, to be sustained in this
follow-on year:

The teaching and learning, and what actually happens in the lecture

theatres and workshops, you know | think a lot of that lastswhen |

came out . .. |l dondét think itds been
hoped, really.

Relationshipbuilding and atreachwork, it was emphasised to us, is powerful

and important However, elationships (e.gwith other universitiesbut most
particularly with schoolsmay require effort to sustain followingf el | owo s
depature:

There are quite a few [school s] t hat
They did last year, when | was putting in a lot of effort to keep

relationships going .l feltasa t eacher fell ow that | ¢
unlock this potentiaé I t Hschods] arekimcgre when they

say they want a good working relationslaipd to get involvedout the

truth is, for whatever r easmply, and |
candt do it

This has beemecognised bgeveralof the HEIs,which havesecured funding

to support the continued employment of their fellow from September
2009 onwards. These include a péwhded post at the University of
Southampton, a permamtepost (focusing 0.5 fte on lecturing and 0.5 fte on
outreach) at the University of Northumbria, and similarly at the University of
Warwick. Thiswould seemto bea good indicator of thealue HEIs now
place upon their fellows and the schemeand represda a shift in attitudes
(HEIs needed initially to be convinced of the benefit of the teacher fellowship
scheme):

It did represent a fairly hefty commitment on the part of the chemistry
department to keep me heirelots of people worked we hard and
pulled some string&ontinuing Teacher Fellow).
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3.5

3.5.1

Benefits for school

S

In our last reporit was stated that the impact on schools would be explored

further in this phase of t

he evaluatiovith a view to better understanding how

the scheme hadbenefied schots. This section considers: firstly, the impact

on schools to which fell

ows have returned; and secondly, the impact, through

outreach and CPD activities, on schools more widely.

Benefits for returningf el | ows 6 school s

In the pilot phase evalu
increased enthusiasm,

atiome found impacts on teaehfellows in terms of
knowledge, etc., and were keen to find out whether

these would translat@to benefitsfor pupils in the schools from which they
originated. It was surmised that pugil&nd colleagues would be positively
i mpacted by f el | smwandnew skilseamdekdowledget h u s i a

the extension phase ev

aluatidhere isevidence that this has in fact been the

case (see box below).

| mpacts on returning fell oy

Fel |l ows 0 llemgudsdolt lus tratathey had anticipated that their school
chemistry/science department and the school would benefit from the
fellowship secondment in a number of ways, including through:

A closer links with the university and increased access to its facilities

A introduction of ideas and good practice from other schools

A increased awareness of alternative courses and exam boards

A improved use of technology (e.g. interactive whiteboards)

A an 6injectiond of enthusi asm.
Asked if these benefits had beenr eal i sed, one ¢ olAlldoa
a limited extent 1 limitations usually brought about by school pressures, e.g.
lack of time, or lack of reliable ICT systemsé6 . Coll eaguesd

scheme were positive, though some challenges associated with the absence
of a senior member of staff and managing their return to the school
environment were noted.

Fell owsd6 firsthand knowledge of cut
helped to really bring the subject to life for pupils:

He 6 s ghoah extensice knowledge of chemistry i he 6 s of t
about research thatodéds going on a
knows at the university. It hi nté
dat e on what 0s actual |l y athem than ejust
teaching out of a text book (Pupil).

Pupils are particularly benefcaptadintg
advise and prepare pupils for applying for and studying chemistry in

HE:
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People have come and asked what studying chemistr y 6 s I
university, and | can give a bit more of an informed view on the sort of
things theyore | ikely to do, on
within the university environment, and the laboratory sessions that
t hey ol | Teaeherdralowh g (

I think heés the only one in the
of experience, S0 it really hel
especially in my year when \(Pag) e

Fellows also note impacts on the way they teach back in school, including
drawing on experiences from university lab sessions and independent
learning approaches:

ltés given me more belief to try
ofmeit hat 6s what | 6ve br outgdadhinghtekes |
place in universities ... to try and encourage them to be more self-
supporting (Teacher Fellow returned to school).

A fellow back in school reports that visits by pupils to their host university
during their fellowship year seem to have had a positive impact on p u p i
commitment to and uptake of chemistry at the end of year 11 and in year
13:

Therebs some positive signs i nlevel
... [with] probably a set more than we normally have. Most of our
students will have attended the university for a practical session. There
are a reasonable number already who have mentioned doing chemistry

for their degree course. Theyove
of cour se, but it 6s yl(leacker Felppw rgturned
to school).

Overall, the findings are very positive. However, it was hard for some
respondents to determine how much impact should be attributed to the
scheme per se, as one pupil remarked:

Hebdés one of the bésteyti btue adh edrosn 6d f
this is because heds worked at t
wanted him in the first place (Pupil).

Fellows back in schodleportthat time, timéabling, curriculum requirements

and management responsibilitiean make it hard to exploit their new

knowledge, skills and relationships as fully as they would likéntoesponse

to a qustion about the opportunity they had had to exploit the university

connection and resourcea key stage 5 pupil notedVaybe tley have in

younger years. At the moment webve just
timed Schools need to be encouraged fdan T as one already has dohe

how they can reap maximum returns from
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Wh at theydove dowe nawkens obhhatspon
I

transition to university, so ...
get back ... part of the reason the head let me go was that she saw
advantages for the school once | c

of formalising that to be actuafl part of my job descriptio{iTeacher
Fellow who will be returning to school).

3.5.2 Benefits for schools more widely

Our pilot phase reportlso discussed how the benefits of the fellowship
schemecould be accrued by, and diffed amongst, schools other thhae
f el I owsAbnewo example of this includeschools using Readind s

undergraduate laboratories; devel opment championed by

fellow, but only reaching fruition after his departuM/here outreach aciiy
particularly is emphasised, aide range ofschoolsis benefiting (see box
below).

Impacts on schools more widely

Not all the original fellows have returned, or intend to return, to the school
from which they originated. However, fellows believe firmly that either
through direct work with school pupils, or their involvement in CPD activities
for science teachers, their work and the fellowship scheme are having
positive impacts for schools more generally.

Fellows see outreach activity as valuable and important, and highlight the
excitement and enthusiasm it generates:

Particularly when youbre working
and interest in the observations that they make and trying to explain
them, and just the excitement of being involved with a university, is
really, really obvious.

They acknowledge, however, that the longer-term impact of outreach
acti vi tedlle bard itosunpitkdé r el ati ve to the
parents, the media, and other factors.

Three of the fellows told us they had become involved in different ways in
CPD activity for science teachers, and that the fellowship role had
equipped them for this work:

Webre planni ng a -ratiagyof whére reseasch is gomg

We 61 | be wor ki n,dgo giwe teathersatltablabk lmeyondsthe
specification i because for many of them, it will be relatively new
chemistry.

Having t hat big picture of wh a
enormously. And certainly when | go back and actually do CPD, or am
advising t eacher s, I am drawing on t
school t hat i s b -edd ehfatiwe warlgwith. | Hordestly
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donot think 1 6d be able to offer
done the fellowship.

3.6 Wider impacts and unanticipated benefits

In our earlier report we commented that from a relatively modest investment,

6a wide fAneto of ianhg,a2000,9.52). Morgrecerdlyy bl e 6
gathered data suppsthis. Thepositive media coveragattracted by somef

the fellows and their activities is good for the departments and institutions
involved, but also for the discipline more widely. Tn®wing awareness of
thescheméd and t he RSCOs rioslingactingposdivelyenl opi ng
the potential for & continuation (sesection 3.7pelow) and on the profile of
chemistry education and enrichment programmes more generally. In addition,

new partnershipsaredeveloping €.g.with other university departments, the

local authoriy, and external orgarasiors with a shared interest in promoting

STEM education and careers). Fellows involved in outreach also see
themselves as delivering a general message about the rewards of hard work
and HE, albeit one delivered through the medium of practical chemistry.
Seveal emphasisedhat if they were selling anything, it was not a chemistry

course at their host institution, but rathlee satisfaction and rewards from

learning more generally.

If everyone does a little bit, | think we do education and kids a big
favour; we do every institution a favo(ifeacher Fellow)

3.7 Strand 2 Legacy

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

The teacher fellowship scheme had four distinct but related aims which it was
envisaged would be achieved through the dearakmt of links, and exchange

of knowledge, between schools and universities. The teacher fellows were
conceived as the catalyst for this procdssthe orignal fellowship year,
activity and impactavere most marked in relation to Aims 1 and 2. In the
current academic yeaas well as continuing work around Aims 1 and@ne
fellows are developing and emphasising work aroémas 3 and 4 (i.e.
outreach).The one area where we again found litdeidence of impact or
activity relates to parents and guardigspecifically their awareness of the
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benefits of HE and in particular studying the chemical sciences (a component
of Aim 3).

3.7.2 What factors have been instrumental in the success of the
scheme to date?
Theflexibility of the schemewas seen by marfgllows to bea strengthand,
though perhaps making the range and balance of impacts somewhat
unpredictablejt has allowedellows ard departments to identify local needs,
work to their strengths and exploit unexpected opportunities. Of course such
an gproach could only work given l@gh calibre of appointeg and one of
t he 0 s uc chassbeerhfe persbnalrarsdfrofessional characteristics of
the teachers involved with the scheme.

As reported previously, thelanning of the placemenjf and the otlook and
culture of the host institution were importanto the shorterm success of the
placementThesetwo factors aralsoimplicated in the longeterm success of
the scheme. Fofellows returning to school, forward planning seems
critical if the felowship experience is to be fully capitalised upon, because the
organisation and will of the teacher fellow alamay not assuage other more
immediatecommitments angressureshey may face on return to the school
environment Support and encouragement fom senior management,
colleagues,and indeed pupils, tareate opportunities for fellows to use
their new skills and expertisels important.

3.7.3 What are the issues and challenges around continuing and
sustaining the work of the teacher fellows?
Inour previous report we noted the i mport
of accumul ated expertisebo, I . e. ensurin
and that new fell ows dcetah 28009, p63)eWenvent t
also noted thatll fellows wereé mai nt ai ni ng some <contact
university and have indicated a desire to continue to communicate and work
t o g e tibdg. rcCéntinged contact and sharing of knowledge has been
encouraged (e.g. through the annual conferendeacher flbow network
meetings which also involve the current coharid inviting past fellows to
induction days for new fellows)However, fellows who have returned to
school have not always been able to meet face to face. There magdeefar
formalising reléionships and to make sure as many fellows as possible can
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be keptonboardcost i ng i n payments to

time in their post-fellowship year.

school s

A formal, ongoing relationship with the host institution may offer benefits to

both the school and the HEI:

|l 6m sure i f I di dnot still

wor k

lots of very useful links ... the effects would be beneficial, but | think

they would be fardss obvious and far less robysontinuing Teacher
Fellow).

However, managing the competing sets of responsibilities may present

challenges to the teacher fellaviho has returned to schoglarticularly where

they have management responsibilities in schbloé data suggests that there

at

are some barriers fally realisng opportuniteson f el | ows d r et urn

Barriers to schools reaping the potential rewards of the scheme

Where teachers do return to school it appears important to recognise that
they may need some time and support to adjust to normal duties (and
where out of the classroom for more than a year, their return is likely to be
more challenging and need careful planning).

In addition, core business, time and multiple pressures make it difficult to
sustain and exploit new skills, knowledge and relationships:

| was hoping to cover the undergraduate ambassadors this year, but at
the school this year webve had s
and ités difficult to manage bot'lt
of time from teachers.

In a busy school you tend to get a bit swamped by the timetable and the
various management tasks youbve ¢
able to negotiate or profile anything different as a role for myself.

If the benefits to the school are to be maximised, some thought will need to
gointomaking O0spaced6 for the f el Aasefsl
step might be to build in time during the fellowship placement for planning
how the relationship can be sustained and its benefits realised on the return
to school , rat her than | eaving thi
of activity.

There remain®n unresolved tension around taking good teachers out of
schools in a subject shortage aregAs one student noted, though there are

many benefits asii ng from t he dsdhaemea:n

teaching | ast year, a n d 6 kugh&rsnorey othrere a |

d hat

Mr .

Yy,

t
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fellows have not returned directly to the teaching profession (although they are
clearly benefiting teaching and learnimgather ways).

3.7.4 What are the opportunities for continuing and sustaining the work
of the teacher fellows?
Perhaps the first question is tierea case for continuing to appoint felloivs
and if , to fulfil what roles (andvheré)? Someinstitutions have needetb
undertakework around Aims 1 and @.e. schoolto-university transition and
the departmentsown k nowl edge of i ncoming studen
experiences For these host institutionthe foundations have been laid, and
the conthuation of aull-time fellow might not be the most cesffective way
of keeping departments up to speed on changes in secondary education:

| think every now and again there are major changes that they

[ academi cs] need i nf ort mMicstradive days, but |
a week job. iere may be staff in schools near universities, or colleges,

that may welcome being invited, on a voluntary basis, to sit on
teaching panels or stuff lerskes t hat .
that [already] do thafTeacher Fellow).

Aims 3 and 4, however, appear to need a dedicated individual to coordinate
and lead delivery. And though this person would not necessarily need to be a
school teacher fellow (indeed one fellow has developed materials on the
assumption thathere would not, in the longer terrhe a teacher in the
department)sucha fellow would be particularly well placed to deliver these
sorts of programmes. The evidence suggests they have the skills, knowledge
and credibility to do justice to the task.okkover, by virtue of their
involvement with other RSC projects and schemes, they may be in a better
position than many alternative candidates to identify overlap between different
programmes and work towards achieving synergy, as opposed to duplication,
of activity.

Certainly the value of the continued presence of school teacher fellows
appears to have been recognised by both universities and industry, with
funding from both these quarters underpinning the employment of fellows in

® One fellow said it was importat think carefully about the geography of placements, particularly
where fellows are expected to focus on outreach and there is already an established centre in,the region
and to conisler thepotentialfor competition anbbr collaboration between institutions.
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the thrd year of the ppgramme (200010). In addition, through thedtional
HE STEM programme, the RSC will be able to continue funding the teacher
fellowship scheme.
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4,

4.1

4.2

Strand 3.1: School-to-University
Transition

Introduction and overview

This section presents an oview of the progress of Strand 3.1, the part of the
Higher Education Curriculum Development strahdt focuse®n improving
schoolto-university transition. It includes findings relatedprogress made by
projects, outcomes and impacts of their actigjtiand the legacy of their
activities.

CFOF funding has enablexthootto-university resources and activities to

be developed, trialled, delivered and embeddedn the participating
universities HEIs havechanged their teaching method$o support studest 6
learning and integration in their first year undergraduate studies.
Under gr axperiances sob transition are improve¢g and there is
evidence ofncreasesin student attainmentand retention in their first year

at university In addition,as a resulof the activities at one institutioA-level
students improve their confidence in practical chemistry, and feel more likely
to study chemistry (or other STEM subgcat university. All the HEIs
recommend all or parts of their programme to other instititions. Some are
ready to disseminate and transfer their activities/resources, whilst others need
to carry out some further work before this can happen. Other institutions will
also need access toodest amounts of fundingto take on and embed such
activities in their own institutions.

About Strand 3.1

This section presents an ovewi®f the progress of Strand 3.lmproving
Schootto-University Transition. Together, the ten diverse projects that make
up Strand 3.1 address the key areas of mathgmautical skills, new teaching
materials and student support schemes. The aims of Strand 8ldtaled in
AppendixA4.

The findings for this section are drawn frgro-formas and servstructured
interviews, as noted in Appendix B2.
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4.3

extension phase

Developments and foci of Strand 3.1 activity in the

In the extension phase, the projeb®ve mostly beenconcerned with the
refinement and development of existing activities, collection of additional data
to determine impactand the dissemination @fhat hasbeenlearnt. Data on
progress has been gathered from the proformas returned by projects and is
summarised beie in Table 4.1. Most projectsre aiming to continue their
activitiesbeyond the extension phase

Table 4.1: Strand 3.1 projects and progress (June 2009)

University

Project summary
Developing

Progress to date
Continued to use maths

Next steps
Complete comparison of

Bath ; . X
contextualised online | resources previously developed; | coverage and
resources to cover evaluated effectiveness of those | development of new
essential resources; trialled use of resources, and continue
mathematical resources in local schools to to contribute to Pfizer-
principles for support s-keuwldtades; § funded Discover Maths
chemists. begun to compare coverage of initiative.

resources with other departments
and to develop new resources to
fill any gaps.

Bristol Review of how maths | Week long maths workshop run Continue analysis of
is taught to for 30 pre-university chemistry data to determine
undergraduates in students with places at Bristol benefit to students in
UK HEls, and other institutions. Analysis of | their first year. Continue
development of data is ongoing to assess the to contribute to Pfizer-
week-long maths benefit of the activity to their first | funded Discover Maths
workshop for 1% year | year course. initiative.
undergraduate
students without A-
level maths.

Hull Two events for first We have run the events at the We are continuing to
years to improve start of each semester for the last | refine the events based
team-working skills, two years and have collected on the student
build confidence and | feedback data from students over | feedback. The student
willingness to the same period. data suggest that in the
participate, one at the short term the events
start of each have a positive effect on
semester. confidence but further

analysis of the long term
benefits of the events is
ongoing.

Lough- Reviewing first-year 2008-09 first year cohort was Continue discussions

gh : ) ; )
teaching and surveyed to determine their regarding new module,
borough introducing concepts | views on their first year course. and make any

in a logical order to
mesh with A-level
knowledge of
students.

6Concept chainé
developed as a ten credit
module.6 St ructur e 4
in Chemistryo toa
the first half of the first semester.
Its implementation is under

discussion with academic staff.

amendments required to
gain agreement to
deliver module.
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Manchester Improving Boot-cam_p undertaken with 27 Continue evaluation of
undergraduate students in summer 2008, impact on student
practical skills incorporating feedback from first | uptake, performance
through a week-long | event. Preparation for 2009 and retention. Run third
residential pre- Bootcamp is underway. Bootcamp 1.7
induction course. September 2009.

Reading Supporting new Em'bed initiatives dgveloped Continue to embed
students through during previous period and resources and
directed self-study, a | develop new resources. initiatives. Continue to
peer mentoring Development of peer mentoring work with Southampton.
scheme and non- scheme; development of full
traditional course documentation for running
delivery using a General Lab Skills course; use of
Personal Response PRS extended into other
System (PRS). modules; production of revision

workbooks; further integration of
self-study questions into first year
modules via VLE. Continued
evaluation. Extensive
collaboration with Southampton.

Southampton Develop ar)q gxtend Extended all the resources Continue tq q§avelop and
current activities to already developed further, and embed activities and
support students continued to embed them in resources into the first
through: pre- courses: use of PRS extended to | year curriculum.
induction activities, more courses; continued
resources to bridge research into how best to
the knowledge gap effectively use PRS; developed
between school and and evaluated online pre-lab
university, and exercises to enhance learning in
activities to motivate | the laboratory. Continued to
and integrate collaborate with Reading.
students.

UWE Address the pre- The set of organic chemistry Continued use of videos
arrival knowledge videos have been completed and | to support UWE
gap in chemistry are online. Feedback has been courses.
using short, online gathered on these videos. A
video clips focused workshop for academics has
on @Gsbiizteed 6 | been held to disseminate
learning objectives. production skills for producing

videos, and a paper on the
activities presented at the
Science Learning and Teaching
Conference (June 2009).

Warwick Qualit_ati\_/e a_nd Programme ex_panded from six to | Continue to run the
quantitative impact ten schools, with new research training
analysis of the experiments introduced for programme.

Science for the 21 practical classes, and increases
Century initiative. in student numbers.
York Develop a support A number of refinements to both | Continue to run scheme,

network that will
coordinate academic,
pastoral and social
aspects of level-one
chemistry, and
establish school
outreach by first year
undergraduates.

the mentoring and outreach
strands have been made (e.g.
year one students are now
assigned to an individual mentor;
extended school visit scheme;
extended use of mentors to
events such as open days and
training of future mentors).

and assimilate feedback
from most recent cohort
of students and mentors
into planning for

September 60C
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4.4

Longer-term outcomes and impacts for undergraduates

Available data on outcomes and impacts for undergraduates (and other
participants such as-kvel studerg) are similar to those discussed in our
previous reports on the twgear CFOF pilot, suggesting that the projects are
continuing to have a positive impact on attainment and transition. As the
Strand 3 Leader noted, it is not possible to absolutely atrdmy changes to
CFOF activities due to the short timescale and complexity of the situation in
participating HEIs. For example, in some institutions the CFOF activities form
part of a wider programme of activies focused on transition (e.g. Reading).
Howe\er, the data indicates that there are positive outcomes associated with
the CFOF activities.

Firstly, there is some evidence (where available in June 2009) that the
activities have had a positive impact atiainment of students This was
again attributedto increased skills and confidence in practical chemistry;
changes to teaching methods to engage students and teauokiomised to

s t u d eeads; s provision of resources to support their studies.

Examples of improved attainment

« Pre and postoursetest results for the Bristohaths summer schodblave
shown a considerable improvement in marks. Prelamyn analysis of
Bristol studendd marks in winter and spring tests showibdt those whg
had attended the summer school achieveidher mark (five to eight
percentage pointshighe) than those withan equivalent level of
achievemenivho had not attended.

« Now into their second year at universityhet undergraduates who
participated in the first Manchester Bootcahmyvesustained the nine per
cent averag higher score for laboratory marks over those who did| not
participate. The seconcbhort of attendees also gaining higher scores
than their peers. Thdyad a five per cent higher score in the first year than
those who did not participatehé marking egime was amended whigh
may account for the difference between cohorts).

« At Reading, students who participated in the Introductory Laboratory
Skills coursehave performed better for practical modules than previpus
cohorts who had noparticipategd within a module,average marksn
lecture courseswhere a Personal Response SysteRR§ is used are
higherthan inthoselecture courses where it is not usaderage mark&r
the whole module have increasasl use of PRS has been extended agross
all thelecture courses within it

e In recent exams, Southampton students have performed bettef than
expected in a course that benefited from extensieaming support (e.d.
online selfassessment quizzes, online video tutorials covering key greas)
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as well as improveéeedback from academic staff (e.g. through utilisation
of results of online quizzes,-lacture use of PRS to check comprehengion
of material covered). Marks for other courses not benefiting from| this
work were as expectdde. lower).

o All students enténg without maths Aevel (or equivalent) at Bath haye
been supported by the new resources and all passed the maths ass¢ssment.
There were fewer students needing supplemersapportthan previous
years. Additionally, the level of attainment in figgtarphysical chemistry
(where numerical/mathematical demand is greatest) was better| than
previous years. However, the enhanced support was accompanied by other
changes in the teaching programme, which may also have had an impact.

There is some evidence tlattivities have had a positive impactm@tention.

Example of improved retention

« Retention rates at Reading have increased year on year since the bepginning
of the project, and as of June 2009 stand at 100 per cent for the 2008/09
cohort. Whilst this is1ot entirely attributable to CHOactivities, staff fee
that they have had a significant impact.

o Retention at Southampton has been good, and staff believe that the
enhanced support through the teacher fellow in collaboration with pther
staff has been a otributory factor.

« None of the maths summer school participants at Bristol have droppé¢d out
of the course in their first year

Bootcamps. The first cohort hdseen retained for twgears, and th

o There has been a 100 per cent retention rate of attendees of the Marjchester
second cohort for their first year. }

There are alsmutcomes for Alevel studentsinvolved in the project with
Warwick University, where year 12s are involved in experiments that are more
complex than they would usually have access to Woa¢ and year 13s
participate in university research groups. Questionnaires given to participants
show that:

« nearly all students feel more confident in undertaking practical chemistry

e a majority of students (over 80 per cent) indicate that they are rao@ m
likely to study chemistry or another STEM course having undertaken the
programme.
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4.5 Longer-term outcomes and impacts for HEIs

The impacts foHEIs are similar to those identified previously, suggesting that
the extension phase has continued tovéeloutcomes for HEIs.

o All of the HEIs feel that they have improved their understanding of the
capabilities of incoming students

o Most of the HEIs feel that their projects have continued to improve the
integration of first year students into the departménand continued to
increase their understanding of the school curriculum

« Six HEIs note that they haweanged the way teaching is deliveretb
students.

« There is some evidence that new practices are starting to be taken on
beyond the initial department.oF example there has been increased
interest in PRS technology across Southampton University arising from
the chemistry departmentdés activities,
video in UWE and beyond arising from their chemistry videos. In addition,
Southampton University is interested in rolling out the mentoring scheme
that the chemistry department has developed across all subject areas.

o There is also some evidence that the relationships between academic staff
and students have been improved by dodvities. For example, d&he
University of York relations have improved through their activities, and at
the University ofSouthampton, the feedback sessions following the first
semester have given students a sense of ownership and confidence that
therr views are listened to and acted on.

4.6 Other longer-term outcomes and impacts

There are also two other outceshighlighted by the Strand @ualinator and
Strand Leader:

e a strong network of different universities has been established. i
valued bythose involved, and has been built up as individuals have shared
their experiencs, resources and practice through the meetings that have
been organised

e numerous physical resourcefave been developed. These be used by
the institutions that developetiem, butcan also be taken on by other
universitieswith somemaodification. The Strand 3 Leader suggested that
HEIls would need modest amounts of funding to tailor, trial and embed
such new resources.
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4.7

4.7.1

4.7.2

Strand 3.1 legacy

Lessons learnt from the activities

The acti vi t iteesntrdductiore and appreciation: of addifferent
mentality of teaching, approaching teaching of undergraduates with the

vi ewpoint of wher €Strand @oydinatog). Maroy rafethef r o mé 6

practices involved in #hactivities (e.g. PRS, use of video, mentoring activities
etc.) can alsbeeasily taken on by other institutions. Consequently, the Strand

3 Leader feels that Strand 3.1 has been the most successful of the four strands,
as ithasengaged a significant mber of universities through modest amounts

of money, and has led tmuch networking, sharing of good practice, and
exchange of ideas and resources amongst those involved. The redpanses
project managersare also positive. Tiey feel that their projectsave been
effective, and that they have been able fmeethem over the period of CFO
funding to maximise their impacts on students.

The main challenge for the projects has been staff time, when academics are
faced by multiple conflicting pressuregea aside from CFOF commitments.
Asthe Strand Gor di nat or cwherentlkee moneydhas nét Been used

to get a new pair of hands in a department, projects have struggled more as a

resut 6 Someti mes proj ect otimppensd otimea | | e d,

as they have lacked the input ettremely busykey individuals whohave
been unableto give the time. The Strand Leader explained that this
demonstrates thenportance of giving modest amounts of funding to
departments to trial new ideas, and for dpartments to use this to pay for

the staff time involved Without the money to cover staff time taken up by
setup, trialling and refinement of new ideas/practices, departments will find it
difficult to commit to taking on such new practices.

Embedding of activities

The activities were designed to be well aligned with what universities were
aiming to do, and therefore with the needs of their students. Now that the
front-endactivitiesthat are potentially timeonsuming have been carried out
(e.g. aeveloping resources, trialling and refining approaches etc.), and the
benefits of the activities have begun to be realised, the Strand Leader is
confident that the activities will be carried on in the universities.

o



Strand 3.1: School-to-University Transition 35

4.7.3

Activities are being sustained in difeat ways. Some of the universities that
have takeron extra staff (e.g. Reading, Southampton) have seen the value of
those posts, and have been able to draw down funding from elsewhere to
continue tofund them. Other universities (e.g. UWE) now have adesaf
resources that they can continue to use to support their students.

Rolling out activities

Whilst activities appear to be embedded in their original universities, there is
little evidence as yet of these activities being spread beyond thesesities.

The participating universities were asked whether they would recommend any
of their activities to other institutions, and what they would need to do before
they could disseminate and transfer their projdottails of their responses

are outined at Appendix E. Someniversities are already at the stage where
they are disseminating information about their activities, whilst others have
tasks that they need to complete before this can happe®.RSC has
produced a flyer outlining project ddgiand contacts. This has been
disseminated to all Heads of Chemistry in the UK.

The universities highlighted the Ifowing for roll out nationally within
chemistry

« the outreach activities run by Warwick give students experience of
advanced practicakcgnce, and the opportunity to experience research in
university. It is important that such activities, and the Warwick model is
one among many, are available telekel students across theurdry to
attract them to studyhemistry

e Loughbor ou gS$tracture el deactivey iohemist y 6 coul d
rolled out to all bemistry courses after implementation and evaluation,
ensuring that first years are introduced to key concepts in a logical way
which follows from the Alevel studies

« the bootcamps run by &hchester could be rolled out with one run in each
region (subject to demand) to give undergraduates an opportunity to
enhance their practicakills prior to starting theirfeemistry studies.

The universities also felt that the following activities cobkl rolled out as
part of a combined STEM programme

« the range of strategies used by Southampton and Retadaid transition
(e.g. PRS usementoring schens welcome websiteetc.) could be
applied across STEM

be
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o the mentoring and school visit scheme hynYork could be applied not
just in STEM subijects, but across all disciplines

o the preuniversity maths workshopdelivered by Bristol could be
broadened to run not only for chemistry courses that do not require maths
A-level, but alsdor physics courss hat do not require maths-lavel; the
maths resources developed by Bath could be used to support students
entering these courses

e« the use of UWEOGs orketl examglesvanddegptasationswi t h w
to support lecture courses could be used across STEMcssibStaff at
UWE suggest the creation of a study website for science to collate such
materials produced by academics from different universities.

Overall, the available evidence suggests that the activities delivered through
Strand 3.1 have led to mefits for students and HEIs thhave participated.

The CFOF funding has been fundamentajetting these activities developed,
trialled and delivered in the participating universities, as it has freed up extra
staff time to carry out the work. Now that thetivities/resources are
developed and in place, most HEIs are planning to continue with them beyond
the funding period. However, to spread the activities to other HEIs, they will
also need access to modest amounts of funding to pay for the staff tiake to

on and embed such activities in their own institutions. Just disseminating the
practice, with no funding available to take on and try new ideas, will not be an
effective way to get more HEIs involved.
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S.

5.1

5.2

Strand 3.2: Chemistry for All

Introduction and overview

This chapterpresents thextension phase evaluatidéindings for Strand3.2,
Chemistryfor All. Findings from the evaluation of the main phase of work for
Strand 3.2 of Chemistry for Our Future (CFOF) can be fouritaluation of
Chemstry for Our Future: report on the first yeaf the evaluationNFER,
October 2008.

CBL/PBL has been shown to laen effective method of teaching via both
case study investigation and laboratory workwhich enables students to
apply chemistry to realworld situations. CBL/PBL does not appear to
impact either negatively or positively on attainment and, through the process,
students develop a range of transferable skillssuch as working in groups
and problem solving, which cancrease their employability. The extension
stage evaluation has explored #weperienceof the four project partners in
developing and delivering CBL/PBL which will be useful to other universities
interested in considering using this approach within their institution.

About Strand 3.2

Strand3.2, Chemistry for All, has focused on delivering contexid problem
based learning (CBL/PBL) materials within four UK institutions and on
evaluating its impact. These institutions are the University of Leicester,
Nottingham Trent Uniersity, the University of Plymouth and the University
of Hull. The first two of these universities were new to CBL/PBL at the start
of the programme and the other two had been delivering CBL/PBL within
chemistry for more than seven yeaffie aims of Stnad 32 are detailed in
Appendix A4.

Problembased learnindPBL) is a studententred instructional strategy in
which students collaboratively solve problems and reflect on their experiences.
The underlying pedagogic philosophy of PBL is that studerasnlghe
principles and applications of a topic by tackling problems related to it.
Contextbased learnin¢gCBL) is a variation of PBL, which is used in a variety

of disciplines and uses readorld situations and contexts as the basis of the
curriculum.
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5.3

5.3.1

Over the course of the CFOF programme, CBL/PBL materials have been
developed and used within both case study investigations and laboratory work
and with a range of students. This has included students studying both full and
parttime and via open learningnd students in a range of year groups
including Foundation year, years one to three of degree courses and at Masters
Level. The four project partners have been involved in both experimenting
with delivery and evaluating the effectiveness and outcomesnapatts of

their activities.

The focus of the four project partners in the extension phase has been on:

« embedding activities trialled in the previous year of the programme
« producing further CBL/PBL materials for general use

« identifying key topics ripedr CBL/PBL development

« continued development

e continued dissemination.

The findings for this section adrawn fromcase study visits to two of the
project partners (the University of Leicester and the University of Hull) and
in-depth telephone consulias with the project partners at Nottingham Trent
University and the University of Plymouth, as noted in Appendix B2.

Developments and foci of Strand 3.2 in the extension
phase

How effectively has Strand 3.2 been managed in the extension

phase?

In the extension phase, Strand 3.2 has continued to be managed in the same
way as previously reported. Strand 3.2 is coordinated by a project coordinator
based at the University of Leicester and managed overall by the Strand 3
leader who is based dite University of Keele.

In total, £118,500has beerallocated toStrand3.2 in the extension phase
Each institution has received £25,500 apart from Leicester which has received
£42,000 to cover the salary of the project coordinaddirfunds have been
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spenton paying for the time ofacademicsand thetime o the project
coordinator.

It is felt thatthe stranchasbeenwell managed angrojectpartners havleada
clear idea as to what they wadto do with the funding and have undertaken
what they inteaded to do within the timescales agreed.

5.3.2 What developments and foci have there been in the extension
phase? What activities have been delivered?

In the extension phase, each project partner has taken a slightly different
focus:

o the focus of Leicster has been on further embedd@BL/PBL (with
more focus on PBL)within the first semester of the chemistry degree
course and within the chemistry/engineering Foundation year

« the focus of Hull has been on updating and redesigning two existing case
studes to incorporate aspects of globalisation in order to give chemistry
undergraduates insight into the global nature of the chemical industry and
of the international role played by chemists. Further evaluation of the
impacts of CBL/PBL in the curriculum balso been undertaken

o the focus of Nottingham Trent University has been a@gvelopng new
CBL/PBL materials (including in areas not previously seen to lend
themselves easily to CBL/PBL see MChem example); implementing
existing materials into undergraabe courses and exploring the issues
faced by, and effects of, delivering materials trailed/developed elsewhere;
extending thesurvey of chemistry curricula taught in the UK to all levels
(the previous focus was on year, Ahd extending their research mthe
use and impacts of CBL/PBL in university chemistry departments

o the focus of Plymouth has been on the development of cedsed
laboratory sessions and on the dissemination of CBL/PBL materials.

More details on the activities and progress of thejegt partners in the
extension phase are provided in Appendix F.
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5.4

5.4.1

How have CBL/PBL exercises been developed, delivered
and assessed?

The development of CBL/PBL materials

A range of activities are required in developing CBL/PBL materialswhich

can be effectively delivered within the curriculum. These include coming up

with and expanding on the initial idea; devising the structure, assessment and
materials; piloting, assessing and reviewing; making modifications;
undertaking further delivgr and further review and evaluation work. A
common message that has emerged isdiatioping CBL/PBL materials is

an iterative process6 1t tends t o béd wearking fromem at i ve
initial idea, finding the appropriate context, discussingghe o b | e mé 6

The process for developing problems and laboratory exercises differs in the
four partner institutions butienerally, there is a key person, or a number of

key staff, who take a lead role in developing CBL/PBL materialsin many
cases, these &t also deliver the majority of CBL/PBL sessions in their
institutions. It is important for the CBL/PBL lead(s) to have a good general
knowledge of science and chemistry, to be knowledgeable about more than
one speciality, and to be able to learn about ageas.

Key CBL/PBL staff work together with other staff members, who have
shown an interest in CBL/PBL, to -@esign problems or laboratory exercises
which meet particular learning outcomes. To support this collaborative work,
one partner researche®tivork of members of the department and attends all
departmental seminars and has also become involved in their organisation.
This helps to identify areas that may be ripe for CBL/PBL development and it
can also initiate working relationships with staff.

In working with other staff members, it is important that the process is

truly collaborative. As one par t ne rtishmpatanctiantmsent e d :
staff dondot feel | ike you are stepping
pr o c dtgssaf® important that staff are involved in the evolution and

ongoing development of the problem. Staff need to become personally
involved in the design of the resource which increases its chance of successful
delivery and assessment and, potentially, nurtareslationship for further
collaboration. The CBL/PBL lead needs to plan meetings with other staff
members in advance and go with several ideas so that, if one is not suitable,

K

)
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others can be considered. As one partner commentdda c t |, t hought
forward planning is the order of the day when approaching staff with ideas for
coll aborationo

It has also been stressed thahff who become involved need a real
commitment to, and interest in, CBL/PBL As two partners have
commented:

It is wise to draw orexperience and interest. However, staff have to

genuinely want to deliver topics using CBL/PBL as they have many

ot her demands on their ti me. You ne
happen

If you tell them they have to do it, because teaching is p#neofjob,

then youdbve probably got the wrong p
want to get involved in teaching 1in
proper chemistry, nothing would convince them.

Having a CBL/PBL lead who works collaboratively with interestel staff
members in the department has proved an effective way of introducing
CBL/PBL across courses and many staff who have become involved would
have been unlikely to have developed CBL/PBL materials on their own. Staff
who become involved should not fegkt they are being owéurdened with
work.

To engage and draw on the interest of staff in their institutions and to discuss
ideas for new problems, tli&BL/PBL leads in the partner institutions have

used both formal methods to disseminate learningral best practice and

the benefits of CBL/PBL, such as internal workshops and seminars, and
more informal discussions with staff As one partner commented:

It is effective to meet with colleagues more informally to get them
enthusiastic about the CBL/PHRlossibilities in their teaching and the
impacts on students, for example increasing engagement and
undertaking the subject in a relevant context.

Two partners reiteratethe need for staff commitment and not to coerce
staff into using CBL/PBL.:
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| t 0 ®rtamt toplisseminate learning and best practice as widely and
clearly as possible and to draw on personal experience. People who

are interested wildl come forward. | f
Sshoul dndét be forced ashedculmiampymihave to
this wayéCBL/PBL is more |ikely to ¢
that staff are familiar with

ltés difficult to dabble in 1t, you
That 6s why | think the numbea of pec

involved in finding out about it in a useful way are difficult to reach
than some of the other methods [of teaching and learning]

It can take four to six weeks (starting from scratch)to develop, pilot,

modify and finalise all of the materials for alonger case studywhich may

last 1218 hours with 4 or 5 contact sessions of one to two hours. This would

include writing the rationale, tutor guides, student materaal$assessment

process organising deliveryand identifying what facilitiesand resoures are

neededlt is worth roting that some further work ight still be necessary in

revising and improving the materials for delivery to a second cohort of

students and, at this point, the materials wddikely to be suitable for

wider disseminationHowever, it might only take half a day to prepare
material for a half hour or hourds wor k.

Externally produced case studies often still need some adaptation even
though someone else has undertaken most of the workhe amount of

work required varig by case study. Sometimes, the case study will need to be
delivered over a shorter or longer time and usually the assessment process will
need to be adapted. Some case studies are very easy to pick up and use such as
those produced by Hull/Plymouth 6 S certernal problems can slot in
seaml essl y wi t),hothensi snch ras thosee graducedt by the
University of Delaware (sekettp://www.udel.edu/pb)/will take more time to
adaptThe problems thesslbgdoarentkesen t ha
written with wider dissemination in mind and which contain a detailed

guide for the instructor on structure and assessment and make it easy to spilt
the problem into separate parts. It can take only one or two days talaetsmt
problems for use. The University of Delaware problems only usually need
minor modifications for delivery. However, they often do not include
sufficient information on assessment and a week can be spent on developing a
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5.4.2

tailored assessment procedure guit the individual HEI. Partners have,
though, stressed that you can start CBL/PBL in small ways to build up
confidence in the approach gradually. There are a range of potential delivery
models and CBL/PBL does not need to be delivered over severak veek
short workshops can also be effective. However, key challenges can be the
demands on staff time and resources.

Once it is developedihe problem or laboratory exercise needs to be

piloted with staff or students to assess how it works. At this paints

important to gather performance data and feedback from students and to talk

to staff about logistics (e.g. timetabling, room availability). The findings from

the piloting exercise then need to be collated and any necessary modifications

made to theproblem before it is more widely delivered to students. The
effectiveness and impacts of the problem then need to be further assessed and

other adjustments may need to be made before the problem becomes firmly
embedded within the curriculum. Asoneoffh@ar t ner s has comment
cycle of delivery is not generally enough to perfect something and cohorts
change too.-tettmsineesamehorfor devel ope

Delivery models

Delivery models for CBL/PBL case studies and laboraty exercises vary

by i1 nstitution and t hBdiwryis mfluencedbyne 61 de
the staff delivering sessions, the topic/scenario chosen and the learning
outcomes required, timetabling issues and the availability of rooms and
resources. Casstudies may run from one week to eleven weeks (an entire
modulei see Box 3) and include a different number and length of contact
sessions in addition to a requirement for students to undertake work either
alone or in groups outside of contact sessionygI8iCBL/PBL sessions, for
example oneff workshops and debates, can also be delivered. In the case of
CBL/PBL laboratory work, single laboratory sessions can be delivered as can
extended laboratory investigatisrwhich are delivered ovefour or more
cortactsessions

A common case study model would be one that is delivered ovene to
four weeks involves betweenthree and five contact sessionsf one to two
hoursand in which students work together in groups. Students would also be
expected to undertakindependent study outside of sessions which could be
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around ten to twelve hours. The first contact session would focus on setting
the scene and students would learn about the teaching and learning rules and
assessment and how the approach differed frovat whey were used to. It is
important that sufficient time is allocated-frpnt to make clear to students
the o6rules of the gamebod, the | earning
methods and criteria. During this session, students would start to work
together in groups to plan what they needed to do and would allocate tasks to
individuals. The sessions in the middle would be sessions in which students
worked together discussing what they had found out and identified further
tasks to be undertaken. Dugisome of the time, they would be supported by a
facilitator who would provide feedback and a steer. The final session would
often include a presentation or woubeg when students put together their
group report.

Partners have reported that there is actenrate and unfounded perception

that CBL/PBLcanonly be delivered at the lower levels where the curriculum

is freer and that it is less appropriate to use CBL/PBL at stages in the course

when assessment contributes to the degree grade. Partners have als
commented that some academic staff per c
However, they have stressed tizsL/PBL can often be more demanding

as it requires the learner to be more autonomous and apply learning

gained from other parts of the curriculum. It provides breadth and

variety in the curriculum and a different teaching and learning style

allowing the development of skills sought by employers

CBL/PBL requires a greater level of engagement with studentwhich staff

members need to be comfortablehwiThe approach can be more rewarding

and motivating for staff than other teaching methods since they get to know

and understand students better. In additetaff membes leading sessions

tend to havdess control over the direction the sessions movtham they

would in a traditional tutorial or in a lecture and thmeed toretainflexibility

in their approach. Teachers who are enthused by CBL/PBL find the sessions

really enjoyable:o | t is a | ot of wor k, but i tos
teaching sesions, along with tutorials, because you get to chat with the

s t u d.€BLPBLOWIll appeal tostaff who enjoy student interaction and are

happy toallowst udent s to run with their own i
ideal. With CBL/PBL it is important b let students learn independendyd
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not just give them answers, and this is fundamentally different to a traditional
mode of teaching.

Students are allocated to groups by teaching staéind groups are usually of
mixed ability. Different scenarios reme different group sizes. Sometimes an
entire class of thirty students might work together or students will work in
groups of four to six or in pairs. One partner commented that in their
institution student groups are changed regularly so that studextwithi a

wide range of other students and that they all have the opportunity to work in
an effective group. Although not transparent to students, when groups are
changed institutions may put students who did not contribute in the first group
exercise in ta same group which means that they have to perform in their new

group.

Group facilitators are usually key members of staff within the department,
including the CBL/PBL lead(s). However, Leicester als@mke use of

postgraduate facilitators. To prepag them for their role, postgraduates

undertake training in which they work together to solve a problem in order

that they can get a O6tasted of what the
They work on the problem for half an hour and then receive &sddiThey

also attend a more formal session in which they learn about the role and what

is expected of them and are given a handout for reference. They have an
informal meeting with a staff member at the end of each problem and discuss

how the problem went more meetings can be arranged if needed.
Postgraduates are encouraged to record what has worked well and what they

need to do differently next time. It is important that postgraduates present a
professional image and that they are not too informal. Gdmsbe a challenge

for some where there is only a small age gap between the postgraduate and
undergraduates. However, it is good development for the postgraduates and
they gain useful skills in facilitating

A key role of the facilitator is providing students with feedback which

needs to be ongoing during the exercise so that they stay on track. In some
exercises, students are provided with 0
to jump to conclusions and thadilitator may need to bring them back on

course. As one studentcommentéd: t 6 s possi bl e with PBL
wr ong d.iAfeeturdr lnas als6 commented:
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|l t 6s about t he t wtoople oftioneswte 0svtee phpaidn g oi

say afterd 5 mi nutes, wedl | cal l it to a h
along the way, but i1if theyodre consis
the end we stop. I n those situations
effective communication, what went w

Students also appreciate precise and detailed feedback on their submitted
group and individual reports which they can take on board during the next
exercise.

Three institutions use\artual learning environment (VLE) which supports
teaching and learning. Tiprovides all the information about the exercise,
including handouts and resources, and allows students to communicate with
each other through discussiboaras, to ask staff questions, to exchange files,

to comment on the performance of other studentstansubmit their group
report. Staff can also use the discussion boards to monitor the chat and answer
any questions. One of the partners has commented that effective use of the
VLE can reduce contact time

One of the reasons ntdBe/PBL]psehe pighe donodt
wor kl oad. You candét do it in a |l ectu
careful use of the VLE, you can save yourself some contact time by

moving material onto the VLE. As long as they [students] are well

briefed and know what taoglit can work

In some institutions, students submit their work through a group wiki (a web

page which can be edited by group members) which has proved to be very
effective.Students like the concept of the wikand have generally found the

wiki easy to use. As is the intention of CBL/PBL, students have commented

that you need to develop good IT skills and an effective team to properly link

together, standardise and format in a consistent way work that has been
produced by several students. As @tgdent commentedi | t requires g
teemwor k to effectively put everyoneods Ww
coherent piece of workbo

Students realise the benefits of CBL/PBL and are generally positive about

it. They comment, however, on the amoont time required to
done properlyd within the tight ti mesc:
students is the i mpact of group members
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not complete the task that they have been allocated. Although issde® the

rare, this needs monitoring by group facilitators. As one consultee has
commented:Common feedback from students is that they genuinely enjoy

doing the scenarios, they find it good fun, but they always say that the
experience is better if theyear i n a group t heamingf uncti o
strategies to deal with group members who do not perform is a key skill that

students will value when they enter employmand t is important that this

learning outcome is highlighted to students

Variety in any course is essential as itxposesstudentsto a wide range of
teaching styles andensures that the course engages with the breadth of
learning preferencesin the student cohort. CBL/PBL is one of many
methods of teaching and learning which carcontribute to this variety.
When asked,tadentshave agreedhtt it is useful to havéhis variety anda

balance between traditional approaches and CBL/BBL:t i s good to ge
from the roubdieet oif ed eway iiowiefdné@rmatia o n e
but PBListweway and involves goddbibébco mmpreitd & tii

to use just one approach to teaching a
balance and to have some individual work and some working with others in
groamdVarietyr sea it $Seudeatmldade also commented

that, rather than having CBL/PBL in one block, they would prefer it spread
throughout the curriculum. Partners have commented that students become

better at learning through CBL/PBL as they progress throughdbgnree and

thatthey should start learning in this way early in their university careers

and then build on this learning year by year

Within laboratory work, it has been stressed that students gain confidence in
traditional laboratories in whictiney are given clear aims and work towards a

known outcome and follow a specified procedure. Where answers are more
operrended and unknown, as is the case with CBL/PBL, students can lose
confidence if activities do not work out. Therefotes important to have a

balance of these two approaches in the curriculum i.e. laboratory
exerciseswhi ch enabl e studentsd confidence t
provide the challenge, and often uncertainty, of-ligakituations.

Some examples of case stushenarios, delivery methods and assessment are
provided in the box below. The first six examples are part of a suite of six case
studies developed by Hull and Plymouth prior to CFOF funding. However, the
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first two have been given an international flavdayr Hull as part of the

extension phase activities. The final two have been developed by Nottingham
Trent during the extension phase. More
in Box 2.

BOX 1

Example case study scenarios

The Titan Project: this is a case study in industrial and analytical chemistry
suitable for level 1 students. It concerns the siting of a titanium dioxide
manufacturing plant and evaluation of analytical methods. Students adopt the
role of the management team of the plant which has recently been taken over
and make recommendations regarding siting of the plant. They also have to
consider setting up an environmental monitoring laboratory for the chloride
process and evaluate methods of analysis for chloride ions in effluent. The
minimum contact time is 4-5 hours and students also need to spend 10 hours
in associated independent study. Students can be assessed in various ways
including group or individual report, oral presentations and contributing to the
group activities.

A Dip in the Dribble: this is a case study in analytical, environmental and
i ndustrial chemistry suitable for |
context of the environmental impact of river pollution. Students are required to
determine the cause of the pollution and the probable environmental impact.
They also consider possible methods of analysis and commission a contract
analytical company to clean up and monitor the river. The minimum contact
time is 4-5 hours and students also need to spend 10 hours in associated
independent study. Students can be assessed in various ways including
group or individual report, oral presentations and contributing to the group
activities.

The Pale Horse: this is a case study in analytical chemistry and forensic

science suitable for level 2 and 3 students. It sets analytical chemistry within

the O0real d context of a forensic i
Students request information from various official agencies (e.g. police,

pathologist and forensic laboratory) to determine the cause of death, mode of

administration of poison and to identify possible perpetrators. The minimum

contact time is 4-5 hours and students also need to spend 12 hours in

associated independent study. Students can be assessed in various ways

including case summary, group or individual report, oral presentations and

contributing to the group activities.

New Drugs for Old: this is a case in pharmaceutical and analytical chemistry
suitable for level 1 students. It is concerned with the isolation, identification
and synthesis of a pharmaceutical. The students consider the short-term
experiments that would be required to isolate and identify the active
ingredients in some dried leaves from Malaysia. They then propose the
longer-term experiments that would be required to bring the drug to the
market place and consider the costs. The minimum contact time is 3-4 hours
and students also need to spend 8 hours in associated independent study.
Students can be assessed in various ways including group or individual
reports and oral presentations.
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Tales of the Riverbank: this is a case study in analytical chemistry and
environmental science suitable for level 2 and 3 students. It is set within the
fictitious Coley River system in the county of Midshire. The environmental
problems encountered in the river are organic, inorganic and physical in
nature. Students assume the role of the investigation team following a
complaint about a reduction in the number and size of fish caught along a
local river. By considering both temporal and spatial factors, the students
identify an array of possible causes. As further data and information is made
available, the groups are required to consider environmental issues, pollution,
sampling, analytical techniques, water quality, data analysis/interpretation,
toxicity, and remediation. One partner has used realistic data provided by
Astra Zenecabds Br i xham EThevmiminoum noentacdt
time is 5-6 hours and students also need to spend 12 hours in associated
independent study. Students can be assessed in various ways including
group or individual reports and oral presentations. (One partner has also used
a viva interview as a form of assessment.)

Sending the Right Signals: this is a case study set within a pharmaceutical
drug treatment context suitable for level 1 students. Students investigate the
detailsof areal-l i f e case of drug treat ment
forensic evidence and the biological chemistry behind the drug treatment.
Contact time is around 3-4 hours, which includes students answering problem
guestions. Students spend an additional 4-5 hours in completing the
assessment which has involved students writing up the findings in the form of
two scientific articles (one of 1,000 to 1,500 words and one of 500 words) for
readers with differing levels of understanding of science. Other forms of
assessment could also be used.

Unlocking the Oxygen Storage Capacity of Ceria: this case study explores
the synergy between theoretical (computational) and experimental
(microscopy) chemistry and is suitable for masters level students. The
activities involve real research-linked learning exercises (using modern
research as a resource) blended within a PBL resource. The minimum
contact time is 7-8 hours which includes group and individual work within two
computing labs of three hours and 2 x 40 minute sessions. Students are also
expected to spend an additional 4-5 hours in associated independent study.
The assessment used to date has included individual coursework spread over
the length of the module but group assessment would also be possible.
Assessment includes comprehension exercises of research literature,
computational chemistry problems using research software (energy
minimiser) to calculate defect energies in ceria and solutions to a hypothetical
multiscale modelling problem set within the context of a real research
situation. A paper is currently being prepared entitled Using a research-linked
approach to advanced undergraduate chemistry teaching i a case study for
advanced techniques in physical chemistry.

5.4.3 Assessment

It is crucial that the assessment method for CBL/PBL fits the activity and
aligns with the learning outcomes The assessment needs to test the
understandingand application of knowledge as well as the development of
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skills. The testing, exardriven regime can hida lack of understanding that
CBL/PBL can uncover.

Partners are using wide variety of assessment methods with CBL/PBL
These includegroup repors on awiki, individual reports, an exercise in
scientific writing, oral presentations as a grogwith sometimes students
voting for the best solution to the problem or providing a verbakriten
assessment of the quality of a presentatian) end oterm multiple choice
exam debats (the student group can vote on the best argument), individual
assessment of another groupods wi ki rep
student s 6 apdviemsnemi¢wa Studentsrgy receive both group

and anindividual mark for a group report There are often different
components of the group report which have been completed by individual
students which can be graded individua®ne partner has commented on the
need for both group and individual assessment:

We do a mixture of individual and group assessment because some
students do get very anxious about the fact that all their marks are
dependent on someone el seélt makes t |

Feedback that Leicester received from Foundation yeaeistsi in 2008/9
suggested that students appreciate a wide variety of assessment methods and
not just a focus on report writing.

Partners have also uspder assessmenwhereby students have been able to
comment on the performance of other students iir tm@up, highlighting
underperformance and students who have made a significant contribution.
Comments are generally provided anonymously and various methods are used
such as feedback forms and email. At Hull, all the students mark the
contribution of tleir group members and the peer assessment contributes

around 10% to studentsd marKks. At Lei c
comments by email. At Plymouth, students complete an anonymised
proforma.At Notti ngham Trent|, as gwdents of t he

were asked how the group dynamics had worked and about the contributions
of group members during their viva interview. Most students responded very
well to this approach and exhibitdtbnesty and maturity in relation to the peer
assessment. Onlyery limited successful peer assessment had been carried out
at Nottingham Trent prior to this. It is worth noting that staff are usually aware
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when a particular student is not contributing and the student is usually under
performing in other aspects ofetlcourse. It is usually only a small minority of
students who do not contribute at the level required.

The two boxes below provide further details on how the two case study
institutions, the University of Leicester and the University of Hull, have
introduced, developed and delivered CBL/PBL within their institutions. The
box for the University of Leicester focuses on the CH1000 module within their
chemistry degree. The box for the University of Hull focuseshe Industrial

and Environmental Chemistry tpnal module.
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BOX 2

Case Study: University of Leicester, CH1000 Module within Year 1 of Chemistry
Degree - Delivery in 2008/9

Development of materials

At Leicester, there is a designated member of staff within chemistry who is responsible
for developing PBL materials with input from the reader in chemistry. The delivery of
these materials is primarily undertaken by these two staff members. The focus of PBL
within the chemistry degree is within the CH1000 module’ within the first year. The
PBL developer has also developed PBL materials for a Foundation year (year zero)
course.

It is felt that the advantages of having someone responsible for developing and
delivering PBL materials is that they gain an understanding of what makes a good
problem and what does n o6t and they become expel
di sadvantage is that it focuses on the
subject area which can restrict the areas in which the individual feels confident in
developing PBL materials. However, the PBL developer is able to support other
specialist members of staff to develop materials and this is what he is starting to do. It
is felt that being a specialist in developing PBL materials and being versed in the
subject area works better than individual members of staff having the responsibility to
develop PBL materials. This would be harder to manage and implement.

Not all staff become involved in PBL. They are involved through interest and the two
key staff members within chemistry work with receptive staff members and encourage
their involvement. For some, their lack of involvement is entirely a question of time (i.e.
a lack of it). However, the PBL developer can go some way to tackling this issue by
talking to the staff member, finding out what learning outcomes they want to achieve in
a PBL session and what the material needs to cover and then going away and writing
the problem.

Some of the PBL materials for the CH1000 module have been developed from scratch
and it has taken approximately two weeks to write the problem initially and then
additional time to consider the assessHn
i-science degree and some externally produced problems, such as those produced by
the University of Hull and Plymouth, have also been used.

The five problems that have been designed include three which are part of one
scenario. They can be used together or independently. The scenario is around the
t heme of O6Honey [ Shrunk t he Ki ds ét tha
macroscopic and microscopic levels. The theme is used to encourage students to
think about size and scale in a different and less conventional way.

" This module focuses dantroductory inorganic and physical chemistry suchat@mic structure, electron
configuration, energy quantisation, wave particle duality, the steicfithe periodic table, trends in physical and
chemical properties, VSEPR and MO theory. The PBL aspect contributes 15% to the overall marks of the module
and it covers topics such as states of matter, size and scale, spectraiscepghemistry, VSEPRVO theory,
hybridization, kinetic theory of gases, molar and concentration calculations, types of solid structegacted
structure, quargation of energy, experimental design and the Boltzmann distribution i.e. it covers most of the
same generdbpics as the lectures.
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Delivery of CH1000

After piloting the delivery of CH1000 in the main CFOF programme, Leicester have
tweaked their delivery in the extension phase®. Students now complete five PBL
assignments as part of the module and each PBL assignment lasts two weeks. Each
assignment includes three facilitated s
facilitated by the two key members of staff and postgraduate facilitators. In each
session, facilitators work with two groups.

At the beginning of week 1, students are given the basis of a problem in their first
contact session. They work in groups of 5 or 6 students and they use this first session
as a planning session exploring what they already know, what they need to know and
who should do what in terms of the tasks required. This is a facilitated session.

At the end of week 1, students attend another facilitated contact session before which
they have usually undertaken some work. Students discuss what they have found out
and provide feedback to each other. They also decide what is left to be done and
allocate the remaining work to team members. Facilitators listen in to the discussions
and provide support to ensure that learning objectives are being met and the group is
moving in the right direction.

All work is submitted electronically and, during week 2, groups submit their report onto
their VLE. They then attend a final session on Friday afternoon at which their facilitator
provides feedback on the work that they have completed and what grade it is likely to
achieve. The facilitator points out strengths and where additional work is required.
After receiving this feedback, students can alter their wiki if they want to. The next
problem starts the following Monday/Tuesday.

Assessment

Groups submit their work on the group wiki and this work has contributed 80% (4 PBL
exercises) to their final PBL mark. The remaining 20% of marks are an individual mark
based on a peer assessment activity. Near the end of the module, students were given
one of the completed problems submitted by a different group and provided a detailed
mark scheme. They were asked to assess the work they were given and write detailed
written feedback. The PBL work within the CH1000 module contributes 15% of the
total marks.

There is also an element of peer assessment whereby students can identify group
members whose contribution is under or over what would be expected and

acceptable. Facilitators also have some idea as to which students have not

contributed and which have performed particularly well through their involvement in

the feedback sessions. Individual marks are adjustedaccordi ng t o f aci |
assessment of the contribution of students and comments from other group members.
More than two students need to comment on another student not contributing
effectively for the comments to be taken into account (unless the facilitator has also
observed this lack of contribution of the group member). This is to avoid taking on
board comments which may be related to a clash of personalities.

8 Last year, problems were completed within one rather than two weeks. Students had a contact session at the
beginning of the week and a feedback session at the end which was combined with the progress update. It is felt
thatthisyar 6 s structure works much better as the feedback
progressing in the right direction. Another change this year is that facilitators are only working with 2 groups

wi thin an hour &xilitagoes sverkea with thréeaymups ancethisrled to students feeling that they

had to wait for a long time to see the facilitator and then they did not have sufficient time with him/her.

S

€ ¢
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BOX 3

Case Study: University of Hull, Industrial and Environmental Chemistry Optional
Module - Delivery in 2008/09

Development of materials

Industrial and Environmental Chemistry is an optional ten credit module delivered

within the Chemistry Department. Although most of the students who enrol are first

years, the course also attracts second, third year and Masters students. The module is

made up of t wo PBLDi pasen stthuedil@rsi:bbd A o6,
i nvestigation of the environment al i mp @
Projectd which i s ¢ onc ettanienddioxide tplant, &nd ¢he

evaluation of analytical methods. These two case studies were developed prior to

CFOF with RSC analytic trust funding. These two case studies make up the entire

module and there are no lectures.

There is not a member of staff in the department officially responsible for CBL/PBL,
but such work at Hull is driven by the project partner for Chemistry for Our Future who
is interested in the CBL/PBL approach. CBL/PBL delivery at Hull has grown out of her
CBL/PBL work within various modules. This staff member is key to the development
and delivery of such activities, and has brought other staff on board who have seen
the impact of the approaches. This CBL/
in delivering CBL/PBL in the department. The two case studies that comprise
Industrial and Environmental Chemistry were developed by the project partners at Hull
and Plymouth, and then amended using Chemistry for Our Future extension funding.
The case studies were brought up-to-date (e.g. through including new analytical
processes), and internationalised (e.g. by changing the location to India and
introducing a language element) to demonstrate the global nature of the chemical
industry.

Delivery of Industrial and Environmental Chemistry

The module runs over 11 weeks, with each case study involving five sessions lasting
up to two hours. The cohort taking the module is split into classes of around 30, and
one staff member leads the sessions, without assistance from postgraduates/other
helpers. This means that, with a cohort of around 100, students are split into three
classes and a different member of staff takes responsibility for each class. Within each
class, students are split into groups of around four to undertake the exercises in the
session in addition to further work outside of the classroom. The groups are chosen by
the staff, as it is felt that if students are able to choose groups, the stronger students
would work together, as would the weaker students, and this would be detrimental to
their learning. The groups are changed after the first case study to mix people up.
Generally, at this stage, those who are contributing a lot are clustered together, and
those that are contributing less are put together.

A typical session involves groups feeding back on work they have completed from the
previous weeko6s session (e.g. Vvia a gro
the next part of the problem/investigation, and some time for the groups to start work
with the member of staff available to offer advice and assistance. Then the groups
have to complete their task for the start of the next session. The activity is supported
with materials on Blackboard, Hull dés VL
students have been provided with for the task, and students can also use group
discussion facilities, ask the lecturers questions, and use file sharing (if they are




Strand 3.2: Chemistry for All 55

5.5

5.5.1

preparing a group report).

Assessment

There are a mixture of oral presentations and reports for the outputs, and a mix of
individual and group work. The case studies are flexible and can be assessed in
different ways. For example, one of the case studies might be assessed via an
individual report half-way through the case study, and then a group presentation or a
report at the end. Students feel more comfortable when they know that the
assessment does not rest totally on the performance of the group. Students peer
assess the contribution of the other members of their group, and the lecturers use this
(along with their own observations of the contribution of individuals) to moderate the
individual marks.

Outcomes and impacts

Outcomes and impacts for students

As was noted in some detail in the previous evaluation report of CFOF,
CBL/PBL does not positively or negatively
performance. However, a significant positive aspect of CBL/PBL is the
range of important transferable skills which studentsdevelop As one
partner commented:

It ticks so many boxes. Importantly for me, it@mages students to
think, think critically and to learn how to solve problems and to
develop strategies, those sort of intellectual levels that you want them
to develop which they donot i f
t heatreélt e n aphHose softer skilis irt tlee discplines | o

t

h

mj

e

through doing some proper chemistry

team and communi cat e. Youodr e not
activity.

The students consulted as part of the extension phase evaluation have
idertified a number okey transferable skills that they gain from CBL/PBL

which will be required in future employment. These are skills in: planning,
organisation and task and time management; self management and group
management; communication; group workeitiwwg T including writing for
different audiences; giving presentations; design, for example of posters; IT;
research, problem solving, logical thinking and critical thinking. Students have
also commented that CBL/PBL requires them to apply their chemical
knowledge, improves their understanding and is good reviéidnt 6 s good
applying your knowledge. It teaches you how to use your brain a bit more. It
hel ps you to under st aGBL/PBL lalso povudeg e c t

h

f

a

a

(0]
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students with the opportunitp learn from others You can bounce 1id
each otherd and 6Other group members cal

Through CBL/PBL work, students also makew friendships which can be

an important benefit early in a course. Comments from students eon th

benefits of working with others includé:1 t hel ps people intera
ot her wi se, especially at the Dbeginning
wor k with other s anBartrers feqj that the fact thah ow p e
students get torlow each other better is likely to have a positive impact on

retention.

Al so key to CB L /irferBased wurslerstantlingdcé rihe s 6
application of chemistry in the real world and of what chemists do within

the workplace, through students applying kwtedge and theories to real life

situations. It is important to have a context and students generally value real

life contexts more than fictional ones. Seeing the application of chemistry in

the workplace is seen to havaeonfar posi t i
their chemistry studies and their employability and can increase their interest

in pursuing a chemistry career. As one staff member has commeénted:

definitely helps them when they go forjohst 6 s a bi g plus on th

5.5.2 Outcomes and impacts for staff

Staff also benefit from the delivery of CBL/PBL in a range of ways. Very
important isthe fact thastaff get to work more interactively with students
through working with them in smaller groups. This means that they gain a
bette understanding of how students work which enables them to more
effectively support them and provide accurate feedback on their progress.
Students also feel more confident in coming to staff for help.

5.5.3 Additionality

In terms of additionality, it is felt that, without the CFOF fundinghe
development work that has taken place in the four partner institutions
either would not have occurred orwould not have been undertaken to the
same degreeFunding has enabled the institutions to develop, pildtembed

new materials and has provided opportunities for increased involvement of
other staff. It has also provided the time for the two universities which have
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used CBL/PBL for several years to step back and evaluate their impact. It has
also enabled th@roject partners to disseminate learning and best practice
more widely to other HEIs though it is recognised that more work could still
be done in this area.

5.6 What is the advice to other institutions?

Below, we have provided some ade from the project partners for other
institutions which are interested in embarking on CBL/PBL. The previous
evaluation report of CFOF also included details of what works well and
challenges that can be faced when using the approach.

5.6.1 Advice on CBL/PBL development

You can effectivelyengage staff through both formal meanssuch as
workshops and seminars, as well as more informal discussians

e Introducing CBL/PBL in a course is more likely to happen if you have
a dedicated member of staffwhose role is to develop and adapt
materials often in partnership with other stadind support their delivery.

o Developing material is an iterative process.You need to pilot the
problem, gather feedback and performance data, talk to staff about
logistics (e.g timetabling, room availability), collate the findings, make
changes and modifications and assess again. One cycle of delivery is not
generally enough to perfect something

e To develop a case studfrom scratch which may, for example last 12
18 hours with 4 or 5 contact sessions of one to two houtakes around
four to six weeks This would include writing the rationale, tutor guides,
student materials and assessment process, organising delivery and
identifying what facilities and resources are neededneséurther work
might still be necessary in revising and improving the materials for
delivery to a second cohort of students and, at this point, the materials
would belikely to be suitable for wider disseminatioib.might, however,
only take half a dayotprepare for a half hour workshop.

o Make use of existing materialsas this will reduce the time required to
introduce CBL/PBL. Howe ver , itéds worth being aw
always designed with all end users in mind and that they will often need
someadaptation. Most of the work will have been done and some will slot
in seamlesslyparticularly he UK oneslin other casesomemodifications
may be required in terms of, for example, the learning outcomes and
assessment process, adapting the problena flarger group of students,
reducing the numbemnd duratiorof sessions etc.

o Staff developing and delivering CBL/PBL need togenuinely want to
be involved since there will be a time commitment and academics have
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5.6.2

many demands on their timdt is important to capitalise ontheir
experience and interesinceCBL/PBL is more likely to come to fruition
I f 1itdos i n an area that staff are f am
own teaching and they canodt be coerce

A

donodot walheright peopleescdto beinvolvedr it wandot hapj

ltés I mportant to have balanced del i ve
ideal is for CBL/PBL to be built on year by year Identifyinga gap in a
particular stag@rovides motivationo develop something within this area.

Case studies need to be well written and comprehensivEo be easily
transferred el sewhere, guidance is n e
thoughts and a guide to structure and assessment ieqisced

Advice on CBL/PBL delivery

The advice fromproject partners is6 Def i ni t el vy do it! o
pleasantly surprised at how much students enjoy iflt is also useful for

lecturers as they have a closer interaction with students which enables

them to identify gap s i n student sé |l earning
understanding.

Start early, and begin using CBL/PBL approaches in the first year.

Take account of logistical issueof implementing CBL/PBL such as
student numbers, timetabling, room type and availability, ettpgipment
and instrumentation and chemicals required and so on.

Ensure you set it up right - what the rules are, expectation of

participation and grougvo r ki ng, but do not make a
about it being differembmtud. | $tOsd dretsd k|
emphasise it. Just say O0This is how

personal development plans and employability skills so that students
understand that there is an added value.

Use a mix of approaches in the curriculuntaking advardge of a range
of teaching methods, including CBL/PBL, to meet the needs of students
with different learning preferences.

It is worth considering using group work at the start of a courseThis

can be very effective in terms of settling students intoarsity life and
helping them to develop friendships. It also helps the integration of
overseas students and students of different cultures. Some students make
friends with people who they would not have been in contact with
otherwise.

Ensure that students split up case study work amongst thgroupi i t 6 s
i mportant that i1 ndividual students are

Be keenly aware of the things that students worry about when

undertaking CBL/PBL . The two key concerns are an uncertainty about

whet her they are getting the content i
carrying O6passengersoé in the groups. \
that theyor e cone@arnitnilgatt hiet rd géeégsnodt ma t
learn something differentdcause that can bepasitiveoutcome. In terms
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of O6passengersod in the groups, the go
wel | dondt want their mark brought do\
their weight.You have to make the rules very clear to everybedythat

people know t hgmmdsendgefsey | tc@snotl dsee | mport
individual and peer assessmeantaddition to group assessment. You can

al so vary the composition of the grourg
group so that they have perform.

Try t o ensure that student s donodt h ¢
facilitator . The ideal session would have one facilitator assigned to one

group with half an hour assigned to each group. The negative of this strict
scheduling would be that some gps may need more than half an hour

and there wouldnoét be the flexibility

It is important not to underestimate how much time it takes and how
tiring the sessions are for staff Delivering via CBL/PBL $ more work
thantraditional teacimg (e.g. giving a lecture).hierearea lot of handouts

to prepareand staff are antinually interacting with the group Staff need

to continually checlblackboardo see how students are progressing and to
answer questiondHowever, careful use of thel¥ can reduce contact
time.

It can take a while for staff to get used to CBL/PBL which is
fundamentally different to a traditional mode of teaching Staff have to

be comfortable itettingst udent s run with their own
not quite ideal It is important hat f$udentsare encouraged ttearn
independenthyand that they argot just give the answerslt helps if staff

who are new to the approach work with more experienced staff initially so

that they can learn from them, use them as adiog board and develop

their confidence and abilities. Staff who are enthused by CBL/PBL find

the sessions very rewarding aggjoy the closeinteracton with students.

Stick at it. The positive impacts are sufficiently extensive that it is
worth doing.

5.6.3 Advice on assessment

Think about the assessment before you deliver the problemsigndhe

assessment with the activities that students will undertakeUse a

variety of methods including, for example, group and individual reports,
presentatins, debates, interviews. It is sensible to allocate students both
group and individual mar ks to counter
groups.

Peer assessment can be effective and is useful as a quality control
mechanism However, you need to look atetltomments of all students in

the group; you canboét alter an individ
comments

Carefully consider what proportion of marks within a module should
be allocated to the CBL/PBL elementlf the proportion is too low, there
is adanger that students will not value it and put in the required effort.
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(Students at Leicester felt that CBL/PBL should contribute at least 15% to
a modul ebs mar ks.)

e |tds i mportant that CBL/PBL mar ks <coun
marks as otherwiseast dent s wondét Obuy intod it

5.6.4 Advice on getting started

« All of the materials that have been developed by Strand 3.2 partners, and
others, are available on the Physical Science Centre part of the Higher
Education Academy (HEA) website. They can benfid on the Problem
Based Learning SIG (Special Interest Group)
http://www.heacademy.ac.uk/physsci/home/networking/sig/CPBL

5.7 Strand 3.2 legacy

5.7.1 To what extent is CBL/PBL embedded within partner institutions?

Two of the four partner institutions were already committed to CBL/PBL prior
to CFOF funding. For these institutions, the funding has allowed them to
evaluate the impacts of CBL/PBL and to undertake further developmnoekt

For Plymouth, this has meant a focus on developing CBL/PBL laboratory
exercises and, for Hull, it has included a focus on internationalising existing
materials. CBL/PBL is now even more firmly embedded within these
institutions.

In the case of Lemster and Nottingham Trent, CFOF funding has allowed

these institutions to begin the process of revising their current curricula to

include CBL/PBL. CBL/PBL has become firmly embedded in the first
semester of Leicester 6ds c hdation ceurse.y degr e
Work has also begun on introducing CBL/PBL into the second semester of the
first year chemistry degree. Over t he
Nottingham Trent, have introduced CBL/PBL within laboratory work, tutorial

support and casstudy investigation and, in the extension phase, CBL/PBL

has been further embedded through the development and delivery of four
additional problems.

5.7.2 To what extent has learning and best practice been disseminated?

The project partners have undéten a range of activities to disseminate the
learning and best practice of their work. Many of these have been described in


http://www.heacademy.ac.uk/physsci/home/networking/sig/CPBL
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more detail in the previous evaluation report. Two papers have also been
written on part neThasChangingSh&peof Chdmetsyen i nc | ud
2008 written by Nottingham Trent, which reported the findings of the survey

of chemistry curricula and was presented at the Variety in Chemistry meeting

in Dublin. In addition, the project partner at Plymouth has written a paper

entitled Impact of assessment in problased learning: a case study from
chemistry(August 2008) which presents evaluation evidence from the delivery

of case studies within modules at Plymouth. Other papers are also in
preparation or in the press including apapeon Notti ngham Trent
case study work (see Box 1).

Copies of partnersd6 CBL/PBL material s w
Centre part of the HEA website. Materials have been written with wider
dissemination in mind and include detailed notsstaff on delivering and

assessing the problems and laboratory exercises.

It is, however, felt that there is much more scope for the sharing and
dissemination of learning, best practice and CBL/PBL resources both amongst
the project partners and HEIs across the UK. Téndevelopment of a strong
culture of sharing materials and best practice should be a high priority and the
HEA PBL SIG has already established a focal point for people interested in
CBL/PBL. A continued focus on sharing and dissemmamawill be important.

In addition, future funding should primarily focus on supporting the further
development of case studies and laboratory materials for general use across
UK HEIs.

5.7.3 What are the opportunities for continuing and sustaining Strand
3.2 work?
Now that the HE STEM programme has been agreed, the project partners are
looking forward to further developing their work in CBL/PBL and
disseminating their learning more widely. However, even without this funding,
they would be committed tooatinuing with their CBL/PBL work, even
though it would be of a smaller scale.
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5.7.4 What are the challenges and issues around continuing and
sustaining Strand 3.2 work?

The challenges and issues around continuing, sustaining (and embarking on)
CBL/PBL activities are the time and resources required. As mentioned earlier,
a time commitment is required to develop or adapt material for use within the
curriculum. The process seems to work most effectively when a dedicated
staff member has been specificabynployed or designated the role for
developing CBL/PBL within the institution. It can take time to engage staff in
the approach and gain their commitment to being involved and these staff need
to be comfortable with having a higher level of interactiothvgtudents and
being flexible in delivery. Having said this, the rewards are great, particularly

in terms of the outcome for students and staff and it is well worth going down
this route.



Strand4: Wi dening Schoolsé Access to Univer 3ty Labor

6. Strand 4: Widening Schools’ Access to
University Laboratories

6.1 Introduction and overview

This chapter presents tHendings from the extension phase of Strand 4,

Widening SchoolgAccess to University Laboratorieshi strand has been

run in two wiversities (Bristol and Sheffield)which are trialling two

distinctive approaches to schawisse of university laboratory facilitiesith

the aim ofenhanogpupi | s6 experiences of practi cs

Schools and pupils value the opportunity to undertake practical chemistry
activities using university laboraies. Each of the trialled approaches offers
distinct advantages and disadvantages.ddugcated lab provides flexibility

in its availability to schools and the opportunity to see undergraduate chemists
at work. However, there is amitial expense in creding a dedicated

| aboratory, the cost of continued staff
capacity limits the group sizethat schools can bring (up to 15 pupils). The
undergraduate lab offerdarge capacity to schoolgup to a maximum of 200
pupis), hasfar lower set up costsand provides opportunities for different
schools to work together during sessions. However, it is andylable on
Wednesday during undergraduate term tim@&hough is more readily
available during University holiday perisd Other HEIs wishing to develop

this aspect of outreach will need to consider their own circumstances and
assets in selecting a model or elements of the practices employed by these
universities, particularly in terms of charging arrangements and staffing

6.2 About Strand 4

Widening Shool® Access to Universiuhgatthheabor at o
University of Sheffield and University of Bristol in partnership wstthools in

the respective areas. The aims of Strand 4 are outlinagpendixA5. Two

different approaches to widening schéalscess to university laboratories are

being trialled by the universities:

« a designated schoolaboratory in Sheffield, available to schools at any
time during the year which has a maximum capacitisaftudents






