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1.

1.1

Background and introduction

This report presents the findings of a qualitative evaluation of the Spectroscopy in
a Suitcase (SIAS) scheme undertaken by the National Foundation for Educational
Research (NFER) between March 2009 and July 2009. The aims of the evaluation
were to develop a greater understanding of the benefits of the scheme for pupils,
teachers, university students and university SIAS coordinators.

Introduction to Spectroscopy in a Suitcase

Spectroscopy in a Suitcase (SIAS) is a project that forms part of the wider
Chemistry for our Future (CFOF) initiative managed by the Royal Society of
Chemistry (RSC). SIAS was part of Strand 1 of CFOF. Strand 1 provides a range
of one-off, one day activities provided by universities and industrial partners to
schools and college pupils in order to promote engagement and excitement in the
chemical sciences and demonstrate career opportunities available to students
underrepresented in higher education. The main objectives of the strand are to:

« work with schools, colleges, industry and higher education institutions (HEIS)
around the country promoting chemical sciences as a stimulating and
profitable career route

o raise the aspirations of school pupils and widen and significantly increase
participation in higher education (HE) chemical science courses, particularly
for groups under-represented in HE, thereby sustaining chemistry as a strategic
subject

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

SIAS aims to provide hands-on experiences of spectroscopy for students and
teachers, and to contextualise the use and relevance of spectroscopy in the
real world, for example in forensics and product quality control. SIAS
provides schools and colleges with access to state-of-the-art spectroscopic
equipment by bringing the equipment into the classroom. Activities using the
equipment have been developed for GCSE and A-level science students. SIAS
workshops in schools are facilitated either by university students or staff.
Alternatively, teachers who have been trained to use the equipment will deliver
sessions in their own classrooms. SIAS is delivered in four regions by university
SIAS coordinators at the following universities:



Background and introduction 2

1.2

o Durham University (North East region)

o University of Leicester (East Midlands region)
o University of Surrey (South East region)

« University College London (London region).

The RSC have developed a web resource (SepctraSchool) and a DVD (Modern
Instrumental Techniques for schools) to support the delivery of SIAS event and to
provide schools with additional resources regarding spectroscopy. The RSC has
also recently published an SIAS resource pack which has been developed to work
alongside SIAS events, or to be used as a standalone tool, to explain the chemistry
behind the techniques, put the techniques in a real context and include all the SIAS
activities that have been developed by SIAS university coordinators. This resource
pack was published after this evaluation was completed and, as such, is beyond the
scope of this review.

Methodology and sampling

The methodology involved a review of RSC feedback information from SIAS
events and in-depth qualitative consultation by telephone, email and face-to-face
interview with: five university SIAS coordinators, four university students
who deliver SIAS (referred to as ambassadors), and five teachers whose pupils
have participated in SIAS events. We spoke to at least one representative from
each of the universities in the four regions that SIAS has been delivered. Two of
these universities reported that they used student ambassadors to support the
delivery of SIAS, and we consulted with two ambassadors from each of these
universities. The five teachers we consulted with had each experienced SIAS
being delivered by a different university.
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The university SIAS coordinators and student ambassadors were asked
questions relating to:

« their background and motivations for participating in SIAS
« the delivery and content of SIAS sessions
« training and support provided to ambassadors

« their awareness and wider use of the SpectraSchool website and
associated DVD

o the impacts of SIAS

« recommendations for improvements and developments.

The university SIAS coordinators were also asked how they managed the delivery
of SIAS in their region. In the two regions where SIAS equipment was loaned to
schools, these coordinators were consulted about the training and support they
provided to teachers to use SIAS equipment.

The teachers were asked questions relating to:

o why they chose to participate in SIAS
« their opinions on the content and delivery of SIAS workshops
o the impacts of SIAS

« recommendations for improvements and developments.

Two teachers we consulted had taken SIAS equipment on loan to deliver their own
spectroscopy sessions to pupils. These two teachers were also asked about the
training and support they had received to use the SIAS equipment.

All university SIAS coordinators were provided with feedback forms developed
by the RSC. These forms were to be completed by all pupils and teachers who
participated in a SIAS event and returned to the RSC. All feedback forms which
had been returned to the RSC by the end of May 2009 were reviewed in this
evaluation. The report details the analysis of evaluation forms from 50
teachers and 619 pupils from three of the SIAS regions. The teacher feedback
forms explored teachers’ opinions
impressions of the day, and any recommendations for improvement. The pupil
feedback forms considered: their overall impressions of the event, the impact of
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participating in the event on the pupil, and any recommendations to improve the
event.

Structure of report

This report follows the structure outlined below:

« areview of the project management and delivery of SIAS, including the views
of university SIAS coordinators

o the views of university students who deliver SIAS
o the views of teachers
o the views of pupils

o feedback on the SpectraSchool Website and DVD (Modern Instrumental
Techniques for schools)

e conclusions and recommendations.
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2. SIAS project management and delivery

2.1 Introduction

SIAS is managed nationally by the RSC. It is then delivered in four different regions
(North East, South East, London and East Midlands) where the local implementation
of the programme is led by a SIAS coordinator from a local university. SIAS was
initially planned to be delivered following the two different models detailed below:

e« Model A — in three regions (B,C,D) — where postgraduate students would be
trained to use the equipment and then deliver workshops in schools (each region
has a different combinat suitcasedf equi pme

e Model B — in region A — where school teachers would be trained to use the
custom made UV-Vis equipment and they deliver workshops to students in their
own schools.

Within Model A, one region is developing a further delivery model, whereby the

suitcase equipment goes on a tour of the universities within this region — each

university having the suitcase equipment for a defined period of time.

SIAS as a programme is still developing and the RSC stated that the plan was that
each region would develop a model of delivery that best met the needs of the
universities and schools involved. This evaluation will detail how each region is
delivering SIAS in a different manner while still providing school pupils with a
hands-on experience of spectroscopy. The regional differences as reported by the
university SIAS coordinators are detailed in section 2.2 and the key differences are
reviewed below.

In two regions SIAS sessions are delivered by university student ambassadors. The key
differences between these two regions are that:

U one region is currently using only the FT-IR and the other region uses FT-IR, UV-Vis, ToF-
MS

U in one region sessions are delivered solely by ambassadors whereas in the other region
sessions are delivered by the university coordinator and ambassadors in partnership

U one region offers a greater choice of experiments.

Two regions have loaned SIAS equipment to schools. One loans a custom built UV-Vis and
the other has loaned the SIAS UV-Vis equipment. In one of these regions, the university
coordinator also ran twilight sessions where A-level students took part in SIAS sessions at the
university.
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Currently SIAS is funded to cover activities up to the 31 July 2009. According to the
RSC SIAS project manager, all work has been completed on budget. The RSC did
not set targets for SIAS for the academic year 07-08 as the programme was in its
infancy and this period was more about trialling different delivery methods. The RSC
national targets for the academic year 08-09 were to:

o deliver approximately 120 sessions reaching 4,000 students within five of the six
CTNG regions

o further develop the SpectraSchool website

o continue to evaluate all resources to assess impact, identify strengths and
weaknesses and inform future developments.

The final assessment of progress towards these aims will occur after this current
review. However, in March 2009, the RSC were aware of over 54 SIAS events (each
likely involving more than one SIAS session) that had involved over 2,000 students
in the academic year 08-09. This data is not for the full academic year and does not
include feedback from all the SIAS regions. It is, therefore, likely that the RSC
national delivery targets will be met this academic year. Although there were no
targets for the academic year 07-08, the RSC were aware that over 14 SIAS events
had been delivered, reaching over 850 students.

The RSC report, that over the two year period that SIAS has been running, 12
universities have been directly involved in the scheme. These have included:
University of Leicester, University College London, Durham University,
Northumbria University, University of Southampton, University of Reading,
University of Sussex, University of Oxford, Imperial Collage London, Nottingham
Trent University, and Loughborough University. The RSC also report that, over the
two year period, over 50 schools have participated in SIAS (this estimate does not
include data from one SIAS region).

There are four different types of equipment being used to deliver SIAS; these include
ToF-MS, FT-IR, UV-Vis and a custom made UV-Vis. Where available, pictures of
the equipment are detailed in Figures 2.1-2.4. The custom made UV-Vis was
developed as a teaching tool; it is simple to use, easily transported and is good for
demonstrating the basic concepts of spectroscopy. The other equipment is commonly
used in scientific research, and can provide pupils with an understanding of the
applications of such equipment in research contexts.


http://www.lboro.ac.uk/
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Figure 2.1: An example of the FT-IR equipment used in Regions B, C and

Figure 2.2: An example of the UV-Vis equipment used in Regions B, C and
D
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Figure 2.3: An example of the UV-Vis equipment used in the region A
(custom made by local university)

Figure 2.4: An example of the UV-Vis equipment used in the region A
(custom made by local university)

A review of how SIAS has been implemented in each region is detailed in sections
2.2-2.5.
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2.2 University SIAS coordinators explanations of their model of
delivery

Region A

Explanation of model of delivery

This model involves the loaning of UV-Vis equipment to schools. The equipment has been
custom built to be relatively light and easy to transport. There are five UV-Vis kits available for
loan. Initially the aim was that a loan period for a school would be for around two weeks but a
typical loan period has been between six to eight weeks. The kit is maintained and the
programme is managed by two academic staff at one university. Two other universities within
the region have also had the kit for set periods of time to loan to schools in their region.

The university academic staff train teachers so that they have the skills and confidence to deliver
interactive sessions with their pupils using the UV-Vis equipment. This training has been to
groups of teachers during CPD days held at the university and on a one-to-one basis as required.
The universitywstafé cemple¢teel y hfalandthat dbtl ke
is really nothing the teacher s c aTeachdrohave
not requested any additional training or support after their initial training session.

The majority of schools have been recruited via teachers attending chemistry CPD days held at
the university. The university staff have also presented at a number of regional RSC events for
teachers. Other teachers have heard about the scheme via the university website, local press
articles and discussions with other teachers. All schools who have shown an interest in SIAS
have borrowed the equipment and many of these schools will have included Aimhigher students.

Spectroscopy sessions delivered

When the kit is loaned to the school, the teachers are provided with a PowerPoint presentation
that they can use as an introduction in the classroom. The teachers are also provided with a
further electronic resource which details a broad range of suggested experiments. The university
took advice from a number of teachers to ensure that the resource they developed linked to the
curriculum and they also recruited a PGCE teacher to help write a manual for teachers. The
teachers are free to tailor these suggested experiments to suit their pupils or to develop their own
ways of using the equipment. The UV-Vis equipment is designed so that it can be accessible for
pupils to work hands on with and to complete their own experiments. All the supporting
resources are available via the wuniversity’s
on developing these teacher resources is to provide more information on the underlying
principles rather than lots of different suggested experiments.
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Region B

Explanation of model of delivery

This model involves a UV-Vis and a FT-IR being shared between four different universities.
The equipment is booked by the universities and rotates between each university throughout the
academic year. This review details how one university local coordinator who had the SIAS
equipment between March and May has used the equipment.

This university has engaged with schools and pupils in two ways. The university has run twilight
sessions at the university for A-level students. These are hands-on spectroscopy sessions for the
pupils which are led by the university coordinator. Pupils have attended these sessions with or
without their teacher. The university has also loaned the spectroscopy equipment to schools and
teachers have used the equipment to run interactive practical sessions with their pupils. In some
cases, the university has provided the teachers with a demonstration of the equipment in their
school. In other cases, teachers have been provided the equipment without a demonstration.

The university has an established outreach programme. Schools are recruited to participate in
SI'AS from the university’ s hesochdolstargetedgre sochaols r
which include a proportion of Aimhigher students.

Spectroscopy sessions include:

The sessions run by the university SIAS coordinator at their university enable sixth form

students to prepare and analyse a sample extracted from nutmeg using the SIAS
spectroscopy equipment. The coordinatimr pr
two minutes the pupils have run a sample and they have instantly understood about
spectroscopy. 0

When the equipment is loaned to schools, the teachers are free to use the equipment as they

wish. The university SIAS coordinator encourages teachers to use RSC activities such as
“*Body ih tame lLlamk any other experiments tAh
The university SIAS coordinator and a postgraduate are planning to develop the RSC

suggested forensic activity so that it can be used more flexibly, including with primary

school pupils and more able pupils.

! Body in the Lab is a feature in the SIAS resource packs which have been made freely available to schools
since this evaluation was undertaken.
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Region C

Explanation of model of delivery

This model involves the use of FT-IR, UV-Vis and ToF-MS equipment where sessions are
run in schools and at a local university. The equipment is based in one university where the
programme is run by the university SIAS coordinator. In delivering sessions across the region,
this coordinator works with contacts in six partner universities.

The local university SIAS coordinator hast r ai ned under gr aduaSIAS
amb a s s athlthtoassist the coordinator to run spectroscopy sessions in local schools. These
sessions are a combination of demonstrations and opportunities for pupils to get hands-on
experience of using spectroscopy equipment. The university also runs a limited number of in-
house sessions for school pupils to participate in spectroscopy activities where they use the
university’'s | aboratory spectroscopy equ
a number of university open days. The school visits are predominantly for pupils in years 12 and
13 although a few sessions for younger pupils have been run.

Schools have been recruited to SIAS using a number of techniques. At the start of the
programme, local schools with Aimhigher pupils were contacted to ask if they would like to
participate. The local university coordinator then contacted those schools which responded
positively to the initial invite to provide dates that were available for school visits. The
coordinator also publicised SIAS at the ASC conference, during university hosted workshops for
teachers and via Aimhigher. Teachers have also contacted the university directly to request to
participate in SIAS.

Spectroscopy sessions include:

Schools can select which spectroscopy techniques they would like their SIAS session to cover.
The practicals involving UV-Vis and FT-IR are very hands-on for the pupils. These practicals
provide pupils with the opportunity to prepare, analyse and interpret samples. There are a
variety of different practicals to choose from including those relating to kinetics, transition
metals and the Beer-Lambert law. The university SIAS coordinator has developed themed
practicals relating to a murder mystery workshop and a simple food dye experiment for younger
pupils®. The ToF-MS tends to be delivered as a demonstration that looks at optical isomers.
Prior to delivering the experiments, the local university coordinator and SIAS ambassadors will
present a poster that details the theory behind each technique. The ambassadors and local
coordinator demonstrate the experiments and support the pupi | s’ l ear ni
developed a PowerPoint presentation to provide a summary at the end of the session.

2 These experiments feature in the SIAS resource packs which have been made freely available to schools since
this evaluation was undertaken.
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Region D

Explanation of model of delivery

This model involves the use of FT-IR equipment and sessions are run in schools. This region
also has access to a UV-Vis and is currently developing procedures to use this in schools. The
equipment is based in one university where the programme is run by the university SIAS
coordinator.

The local university SIAS coordinator has traine d under gr aduat e SBS
amb a s s anhmties r@in their own SIAS session in schools. These sessions are ideally for
pupils from year 12 although sessions have been ran for pupils from year groups 9 though to 13.
The sessions provide pupils with a hands-on opportunity to use the FT-IR to run samples and
then to work together to analyse the resulting data. The sessions are run by a minimum of two
ambassadors although, depending on how many sessions are being conducted in school, up to
four ambassadors may participate in each school visit.

Schools that have participated in SIAS have contacted the local university coordinator either via
related Chemistry: The Next Generation (CTNG) activities or in response to SIAS information
on the RSC website. Many of the schools that have participated in SIAS have been Aimhigher
schools.

Spectroscopy sessions delivered

A SI AS session | asts for around an hour .

developed from a session that was initially devised in one of the other SIAS regions. Pupils
all have an opportunity to analyse an unknown liquid using the FT-IR equipment. The pupils
are told that the liquids have been found around a dead body. By working together and
sharing all the data from the samples that they have analysed the pupils are able to determine
how the person died.

The workshops can be tailored to cater for the prior learning of the pupils. The university

SIAS coordinators peaks to the teacher prior to

current level of understanding and also to ensure that the teacher makes the pupils aware of
the key concepts prior to the workshop.

r

u

n
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2.3 University SIAS coordinatorséevaluative comments

What have been the main successes?

All university SIAS coordinators reported that SIAS has been a success because: it
engages pupils in practical science, enthuses pupils in chemistry and science more
widely, and provides pupils with a hands-on opportunity to participate in
spectroscopy. As two university SIAS coordinators commented:

Gt engages pupils ira topic that goes beyond something that is simply a
handsoninstante x per i ence6

Gschools find it a useful tool with which to teactry subjead .

The university SIAS coordinators who have loaned equipment to schools also
reported that the specific successes of this model of delivery are that:

« it empowers teachers and helps teachers to engage in spectrometry

« trained teachers are able to train other teachers

« the custom built equipment is affordable (region A)?

« the equipment is very mobile, safe (region A) and easy to use (regions A &B)

« it provides schools with the freedom to use the equipment when and how they
wish.

The two university SIAS coordinators who had used university staff or ambassadors
to deliver SIAS sessions reported that the specific successes of this model are that:

« it promotes the universities to local schools and pupils

o pupils find it easy to ask questions of the ambassadors both about spectroscopy
and higher education in general

« pupils are enthused about studying science and about pursuing higher education

o it is a good opportunity for school pupils to interact with university students to
talk about university life and what it is like to study chemistry

e most teachers have not used the equipment for a long time and many see the
SIAS as a CPD session

o SIAS ambassadors improve their presentation skills and build their confidence.

® The custom made equipment used in region A has been developed as a teaching tool where as the other
regions use actual research spectroscopy equipment. The research equipment is more expensive compared to
the custom built equipment.
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What have been the main challenges?

The two university SIAS coordinators who have loaned equipment to schools
reported different challenges to this model of delivering SIAS. The main reported
challenges related to region A were:

« engaging with local authorities and schools to encourage participation
« school wishing to keep the equipment for longer loan periods
e getting feedback from schools

o difficulties with timetabling the loaning of equipment as the demand is not
consistent throughout the year (the university is hoping to build more equipment).

The main reported challenges related to region B were:

e moving the large and heavy equipment
« loaning such expensive equipment to schools is a concern for the coordinator

e gaining support from colleagues for an outreach programme that is about
providing a scientific experience to pupils rather than promoting the university

e negotiating appropriate dates for the university to have the equipment
« using the instruction manual for the SIAS equipment which is very text heavy.

The university SIAS coordinator from region B had also found recruiting student
ambassadors to support the programme a challenge because

6t here is not a culture of postgradu
atthisuni ver si tyo

Both university SIAS coordinators who had used university staff or
ambassadors to deliver SIAS sessions reported that a key challenge was
transporting the equipment which is cumbersome and heavy. These university SIAS
coordinators also reported other challenges relating to this model of delivery,
including:

needing to be aware of school s’ dr ess
these

« providing workshops at a time appropriate to all schools
« the time involved in coordinating the programme

o communicating with teachers and ambassadors often occurs outside of the
coordinator’s working day

« making schools visits cost effective as it is costly to transport the equipment in
taxis.
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What are the impacts?

Both university SIAS coordinators who had wused university staff or
ambassadors to deliver SIAS sessions reported that they key impacts of this model
of delivery are that:

e it has strengthened the university’ s |
o ambassadors have enjoyed their interactions with school pupils
« ambassadors have developed presentation, teaching and communication skills

o pupils find it a useful hands-on activity which helps them to understand the
theories they have been studying.

e pupils are more involved and engaged in chemistry
« pupils gain a better understanding of university life and science courses
« it helps ambassadors to decide if they wish to pursue an education career.

The major impacts of delivering SIAS by loaning equipment to schools, as
reported by university SIAS coordinators are that it:

e improves pupi | s
curriculum

under st andihatgachievdd bystbei e nc e

« promotes the delivery of more curiosity driven scientific lessons

« encourages pupils and teachers to engage in practical science

« provides schools with access to scientific equipment for practical science

o raises awareness of science and university in general

e provides the university with ‘“another
e “pupils have FUN!DO

Suggestions for the development of SIAS from university SIAS
coordinators

All university SIAS coordinators recommend that the programme is continued as it
has benefitted pupils, teachers, and universities.

The university SIAS coordinator from region A where SIAS equipment has been
loaned to schools suggested that: more UV-Vis equipment is built, the number of
schools and local regions benefiting from the scheme is increased, and greater links
to the whole science curriculum are developed.
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The university SIAS coordinator from region B where SIAS equipment has also been
loaned to schools suggested that:

o the equipment is made more portable

« anetwork of schools is set up so that the schools organise sharing the equipment
between each other and teachers can share ideas for using the equipment

o the RSC produce a bullet point quick guide for using the equipment and a
demonstration DVD.

The main suggestion to develop SIAS fro

was to develop a strategy to engage with younger pupils. This would include

developing different experiments and looking at ways in which these can link to the

curriculum. This coordinator reported that it is key that any developments continue to

provide hands-on opportunities for pupils: 6 iydu are trying to motivate and inspire

pupils practical techniques aretheywa t o g o0 6 .

The key suggestions to develop SIAS from the university SIAS coordinator in region
D were to:

o develop a combined model of ambassadors leading SIAS sessions and schools
borrowing the SIAS equipment as a sustainable way forward for the programme

« use smaller equipment which can be transported by public transport to help with
the cost and logistics of organising a SIAS event

e encourage science specialist schools to act as hosts to run SIAS days which other
local schools could attend

o develop a flexible system in which schools can be charged for participating in
SIAS events.

The RSC spectroscopy resource pack which has been made available since this
evaluation was conducted contains many of the experiments that have been
developed by university SIAS coordinators and illustrates how to use the equipment
and associated software. This pack will be of value for current university SIAS
coordinators to consider the practices that have been successful in other regions. The
resource pack will also be a valuable tool for university SIAS coordinators in new
regions if SIAS is implemented more widely across the UK. These resource packs
have been developed as a result of sharing knowledge of the activities undertaken in
each region. The pack will be available to all schools and as such the knowledge
gained to date from implementing SIAS will be able to benefit schools more widely
than just those who have currently participated in SIAS.
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The RSC reported that CFOF underspend will be used to purchase smaller
spectroscopic equipment. However, in order to maximise the impact of SIAS the
new equipment will be made available to regions that currently do not benefit from
SIAS.
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3 Views of university students who
deliver SIAS

3.1 Introduction

Two out of the four regions had used university undergraduates and
postgraduates (classed as ambassadors) to deliver SIAS events. This section
explores the findings from consultations with the local university SIAS
coordinators from these two regions and with two ambassadors from each

regi on. This section firstly details th
ambassador recruitment, training and support. It then provides details of the
ambassadors’ Vi ews on: the training and supyf

motivations to become an ambassador, the content and delivery of workshops,
the impacts of SIAS, and recommendations for improvements.

3.2 Recruitment

The university SIAS coordinators recruited ambassadors from a number of
universities in their region. Both used linked university staff in other
universities to help recruit ambassadors; one also used their CTNG contacts to
recruit ambassadors. One of the coordinators also attends their university ' s
first year PhD induction training to introduce SIAS to the new students and
recruit new ambassadors.

One university SIAS coordinator, initially faced difficulties in recruiting
students to the ambassador role, as they could not provide them with examples
of how SIAS was working in schools. Now that they have run SIAS for over a
year, the coordinator can provide potential ambassadors with examples of how
SIAS has been successfully delivered in schools. This helps with the
recruitment process.

3.3 Training and support

The local university coordinators have personally trained all their
ambassadors. One coordinator reported that a number of their ambassadors
were now sufficiently experienced to train new recruits. Training can involve a
demonstration of a SIAS session, an explanation of the ambassador role and
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hands-on familiarisation with the SIAS equipment. However, it was reported
that the bemstt h Eagoondinadog have bad rio difficulties
training ambassadors and no students have asked for additional support or
training. It was commonly reported that, when an ambassador first visits a
school they take more of an observation role, and will be partnered with a
more experienced ambassador or the university coordinator.

The four ambassadors we consulted all confirmed that their training had
provided them with sufficient skills, knowledge and confidence to deliver
SIAS workshops. They also confirmed that the best training was experiencing
the SIAS workshops in schools and that that they valued the opportunity to act
as an assistant on their first trip to a school. Only one of the ambassadors we
spoke to felt that their training could be improved by being provided with
background information on what the A-level syllabus covers in relation to
spectroscopy and organic chemistry. Although the ambassadors have not
formally received any additional training and support, it was commonly
reported that their university coordinators were always available to them if
they wanted further discussions. One ambassador also reported that 6 we
discuss the workshops amongst ourselves providingtpgere er s upport o

3.4 Motivations for participation

The ambassadors we consulted provided a variety of reasons for participating
in SIAS, including:

o improving their communication and presentation skills
e earning money (£10-£14 per hour)

« gaining skills to pursue a teaching career in the future
« promoting their subject to younger students

o participating in school education experiences to help decide if teaching
would be a possible future career step

e developing school pupils’ interest i
« providing more practical science opportunities for school pupils.
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3.5

3.6

Content and delivery of workshops

The four ambassadors we interviewed had each helped to deliver between four
and seven SIAS workshops and, between them, they had visited over ten
different schools. The majority of these workshops had been delivered to A-
level students although a couple of events had also been delivered to GCSE
and year nine pupils. All four ambassadors reported that the content of the
workshops had been designed by their local university coordinators. From
experience gained delivering workshops, two ambassadors have now decided
to provide a more in-depth overview of spectroscopy at the start of their
workshops.

Most commonly, the ambassadors reported using FT-IR spectroscopy
equipment in their workshops; only one ambassador reported that they had
also used UV-Vis and ToF-MS. All of the ambassadors reported that they
found the equipment easy to use, although it was noted that the size and
weight of the equipment made it difficult to transport and move round schools.

The ambassadors reported that they used a variety of other resources to
support the delivery of their workshops. These additional resources included:

e avideo on mass spectrometry
« posters and laminated sheets detailing additional background information
« correlation charts.

Impacts

The ambassadors we consulted reported that participating in SIAS had been a
positive experience which had impacted on them in a range of ways,
including:

« developing their confidence in presenting and becoming more skilled at
developing creative and interesting presentations

o improving their opinion of teaching as a possible career/ becoming more
certain that they may pursue a career in teaching

« developing teaching skills
« increasing their skills in organising a coherent and instructive presentation.
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All ambassadors were extremely positive about the impacts on pupils who had
participated in SIAS sessions. For example ambassadors reported:

| feel that the majority of pupils have a greater interest in science and
HE as a result of the workshops. This is partly because they [pupils]
are able to do their own experiments but also because they are able to
interact with PhD students. | always have at least one student asking
me what my research is about.

Pupils seem to be very excited to have recorded their own spectra.

The ambassadors also noted the following impacts on pupils:

bringingoupupofl st [peilsrfeel sommrtabledto ask
guestions)

« increasing enthusiasm for science—6i t provi des pupil s wit
chemi stryo

« increasing their ability to explain and interpret spectroscopy data
« developing a better understanding of spectroscopy equipment
e gaining a wider understanding of the applications of science

« learning more about university and higher education in general and,
specifically, more about studying chemistry.

Teachers have also provided positive feedback to ambassadors regarding SIAS
events. One ambassador reported that teachers found SIAS particularly useful
astheyé6cannot us ua loh gxpednentsatoaid pinpis withstheir
understanding and terestin the subjegt s pect r oscopy] ' .
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3.7 Suggestions for developing SIAS from ambassadors

One ambassador reported that SIAS did not need any further developments as

itbwas an excellent scheme t hEhothawvas hel p
ambassadors we consulted provided the following suggestions on how SIAS

could be developed in the future by:

« taking more spectroscopy equipment to SIAS events
« running SIAS events for younger pupils
« increasing the length of SIAS events

« consulting with teachers prior to delivering the event to ensure that it is
appropriately pitched for their pupils

« giving examples of how spectroscopy is being used in current scientific
practice

o providing ambassadors with a greater knowledge of the current curriculum
requirements

« developing workshops of different lengths to ensure they can be delivered
within school timetable constraints

« providing teachers with resources in advance so that they can brief their
pupils on the techniques and principals that will be demonstrated during
the SIAS session

« developing further events that take other equipment into schools and which
relate to different areas of the chemistry curriculum

The RSC spectroscopy resource pack which was made available after this
evaluation will be a useful source of information for SIAS ambassadors to
support their work in schools.
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4 Views of teachers

4.1

4.2

4.3

Introduction

This section explores the findings from consultations with five teachers, one
each from London, East Midlands and the North East and two from the South
East. Further data is analysed and reviewed from RSC feedback forms that
teachers completed after attending SIAS events (this includes data from
teachers in the North East, London and the East Midlands). This section will
det ai | teacher s’ views in relation
training and support, content and delivery of SIAS events, the impacts of

participating in SIAS, and recommendations for improvements.

Motivations for participating in SIAS

The five teachers consulted as part of this evaluation were asked what their
motivations were for participating in SIAS. The most common response was
that they wanted their pupils to benefit from the hands-on experience of
using the spectroscopy equipment:

[ | t ' excellem ppportunity to show students equipment that would
normally only be taught about in theory.

[ | t great opdortunity to introduce students to analysis anditigb
the topic alive.

Handson experience of using equipment not available in school is an
invaluable way of supporting the teaching of theory, it also helps to
motivate and bring home the relevance of the teaching.

Some teachers also commented that they wished to participate in SIAS as it:
related to the year 13 exams, would provide university role models, and that,
in one case, it linked well with a spectroscopy event the school would be
attending at a local university.

Training and support

Two the teachers consulted from different regions where spectroscopy
equipment had been loaned to them were asked about the training and support

(02
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4.4

they had received. They were both provided with a training session from
the university SIAS coordinator that was hands-on and included setting
up and using the equipment. These teachers reported that this training had
provided them with the sufficient skills, knowledge and confidence to deliver
experiments. The teachers were both also provided with the opportunity to
contact the university SIAS coordinators if they required any ongoing support
or guidance. Neither of the teachers required any additional ongoing
support or guidance. These teachers did, though, suggest the following
improvements to the training and support they received:

« more in-depth information on using the spectroscopy software
« notes detailing what works well

o an instruction manual for some suggested experiments

« ascheme of work to cover a number of lessons.

Since the evaluation was conducted the RSC have made an SIAS resource
pack available to all schools. This pack contains information that will address
many of the areas of improvement that were suggested by the teachers we
consulted. For example the pack contains instructions on how to use the
spectroscopy software, an explanation of different spectroscopy activities and
advice on what works well.

Content and delivery of SIAS events

Teachers in three of the SIAS regions provided feedback via the RSC SIAS
evaluation forms (N=50). Their responses to a series of questions in relation to
the content and delivery of SIAS events are detailed in the Appendix in Table
1. On the whole, these teachers were extremely positive about the content
and delivery of SIAS events. A summary of the responses from teachers are
detailed below:

« nine out of ten teachers (90 per cent, N=45) reported that the SIAS activity
was suited for the age of the pupils that attended the event

o four out of five teachers (80 per cent, N=40) confirmed that the SIAS
event was well delivered, no teachers reported that a SIAS event had been
poorly delivered

e eight out of ten teachers (80 per cent, N=40) confirmed that the SIAS
event was about the right length of time. No teachers felt that the SIAS
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event was too long and less than one out of ten teachers (eight per cent,
N=4) reported that the event was too short

» no teachers reported that there were insufficient opportunities for pupils to
participate in the SIAS event

« all teachers provided a response detailing that the SIAS event was to some
extent relevant to what the pupils were currently studying, with close to 70
per cent confirming that is was very relevant.

These teachers were also asked (in a free text field) what they thought their
pupils liked most about the SIAS activity. Teachers reported that their pupils
enjoyed:

Accessing spectroscopy equipment

e being able to use the spectrometer

o the opportunity to use new equipment which helped them put their
learning in context

« the chance to use equipment not available in school.

The practical and hands-on approach

« it was fun, it showed how chemistry can be used in real life
e it was an opportunity to participate i

« it provided a hands-on experience regarding a technique that we can only
cover in theory

« the pupils enjoyed carrying out the analysis of the samples
« it brought the syllabus to life.

Interacting with university staff and students:

e pupils were able to meet postgraduate chemists
« pupils could talk to people who work in higher education
« pupils had the opportunity to interact with postgraduates.

In addition, the five teachers consulted provided more detailed feedback on the
content and delivery of SIAS sessions. Two of these teachers from different
regions had taken SIAS equipment on loan to their school; they reported that
they had used the equipment in the following manner:

o SIAS equipment was used with pupils from years 9 through 12
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» SIAS sessions were a combination of observation and participation for the
pupils

o pupils learnt about absorption and emission at different wavelengths and
how to measure them

« pupils had a hands-on experience of running a spectra and interpreting the
results.

The remaining three teachers who were consulted on the content and delivery
of SIAS being delivered either by university staff or students reported that
their pupils had the opportunity to prepare, run and interpret a sample
using an IR spectrometer. All teachers reported that the UV-Vis and FT-
IR equipment were very useful for demonstrating techniques to pupils.
Teachers were overall very positive about the content and delivery of the SIAS
events and they reported that:

| have been very impressed with the ease with which visits have been
set up and the professional and helpful way in which staff have
delivered sssions and dealt with the students.

The support of a university expert is invaluable for setting up
equipment and a new face is wonderful for inspiring pupils.
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4.5 Impact of SIAS

Teachers in three of the SIAS regions provided feedback via the RSC SIAS
evaluation forms. On the whole, these teachers were extremely positive about
their pupil s’ I mpressions of a SI AS

guestions in relation eSIASevehtaddetailedupi | s

in the Appendix in Table 2 and summarised below:

« over half of the teachers (54 per cent, N=27) reported that their pupils had
enjoyed the SIAS event a lot, the remaining teachers who responded to this
question confirmed that their pupils mostly enjoyed the event

o over three-quarters of teachers (78 per cent, N=39%) felt that their pupils
were more positive about chemistry as a result of participating in a SIAS
event.

« only one teacher reported that their pupils were less likely to want to study
chemistry at a higher level as a result of attending a SIAS event, whereas
four out of ten teachers (46 per cent, N=23°) thought that as a result of
participating in SIAS, their pupils were more likely to study chemistry at a
higher level

« eight out of ten teachers (80 per cent, N=36°) thought that SIAS events had
taught their pupils something about studying at university or at a higher
education establishment, only one teacher reported that they disagreed
with this statement.

In addition, the five teachers we consulted provided more detailed feedback on
what the impacts of SIAS had been for them and their pupils. Most of these
teachers reported that they were already familiar with spectroscopy techniques
although three out of the five teachers also confirmed that SIAS had
helped them to update their knowledge:

It has been a while since | have done anything like this so it has
refreshed my memory and | do feel moreaate.

Personally, | already had a good understanding of the techniques,

however with IR it was interesting to see the new sampling methods
and also how computerised databases have advanced since | was
actively using spectroscopy.

‘Refers
SRefers

to teachers who responded to this quest
to teachers who responded to this quest

® Refers to teachers who t responded to this question by answering ‘yes a | ot’
question was only available to teachers in two regions therefore the reported percentage is calculated
from the response from these two regions only.

ev

on
on
or

|
|
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These teachers commonly reported that SIAS had positively impacted on
their pupils as it had provided them with a visual and hands-on
experience to what is a subject that is otherwise taught theoretically.

Pupils responded very positively to the opportunity to use the
equipment themselves and found it very helpful in understanding how
to interpret spetra.

| believe that it provides students with an invaluable insight into the
use of the techniqgues which helps them considerably with
understanding the theory.

't i mproved the pupilsd understandi n
more accessible andteresting.

All these teachers confirmed that SIAS was a valuable tool to enrich the
chemistry curriculum particularly because it provides pupils with hands-on
exposure to spectroscopy equipment. This interactive practical spectroscopy
experience for pupils (and, in some cases, the opportunity to meet and
question university staff and students) led all five teachers to confirm that they
believed SIAS was a valuable tool to attract young people to science as a
subject and a career and to higher education in general.
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4.6

Suggestions for developments of SIAS from teachers

Teachers in three of the SIAS regions provided feedback via a free text field on the

RSC SIAS feedback forms regarding the improvements that could be made to SIAS.
Teacher s’ responses were al/l v eerxyc eplolse ntti v
orpe‘r faencdt 6t hat no changes were needed. H
improving or developing SIAS included:

o pupils could benefit from longer sessions

e« more time could be spent explaining or demonstrating other spectroscopy
techniques

o experiments could be given a real-life context
o pupils could be provided with a booklet detailing the session
o more graduates could participate in the sessions

e a prior assessment of pupil s
delivering a session

knowl edg

Two of the teachers consulted from different regions who had taken SIAS equipment
on loan to their schools suggested the following improvements:

« to provide an instruction manual for pupils
« greater forward planning about when schools can have the equipment

« to be able to keep the equipment for longer

o to combine the loan of the equipment with visits to a university to see other
spectroscopy equipment.

Although schools may wish to keep the SIAS equipment for longer periods this may
conflict with the widening participation agenda of the Chemistry for our Future
Programme. It is important the as many schools as possible are able to benefit from
participating in SIAS.

The remaining three teachers who were consulted provided comments on SIAS being

delivered either by university staff or students. One reportedthat 6t he wor ks hop
pitched appropriately and | wand thatthere y  h a p ¢
was no need to i mprove S| ASadvanged planhilgr t e a
at the start of the academic year would make it more useful so that the workshops can

be delivered when we can bThe btleer teachee m i nt
recommended that SIAS could be developed so that there are a wider variety of
activities f otryto@&iage pnore pupils to talke chemistry at A
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| e v Ehdy also suggested that a more up-to-date version of mass spectrometry could
be discussed during the SIAS session.

Since this evaluation was conducted the RSC have developed a spectroscopy resource
pack for teacher and a supporting information pack for pupils. These resources will
help to address some of the suggestions for development detailed above. The RSC
also reported that it is now common practise for university SIAS coordinators to
consult with teachers prior to an SIAS ev
into account when delivering a session.
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5 Views of pupils

5.1

5.2

Introduction

This section explores the findings from data collected through RSC feedback forms
that pupils completed after partici
impressions of a SIAS event including their opinions on content and delivery and how
it could be Iimproved. This section
of participating in a SIAS event.

Pupil sé i mpressions of a SIAS

The RSC evaluation form asked pupils to provide feedback on their overall
impressions of participating in a SIAS event. Their responses to these questions are
detailed in the Appendix in Table 3 which provides a comparison of data collected
from the East Midlands (N=409), North East (20) and London (N=190) (evaluation
data from the South East was not available). However, any comparisons of the
percentage responses across the three regions should be considered with caution as the
number of feedback forms received from the three regions differed considerably.

The headline findings regarding pupi

e nine out of ten (92 per cent) of pupils feel the event was either very or mostly
relevant (with two thirds saying very relevant) to the subjects they were currently
studying

o just over eight out of ten pupils (85 per cent’) reported that SIAS had taught them
something about studying at university or at a higher education establishment

o just over ten per cent of pupils felt the SIAS activity was too short compared to
over 80 per cent who felt that the activity was just the right length

« close to nine out of ten (89 per cent) pupils reported that the SIAS activity was
suitable for their age group. Whereas, less than one in ten pupils (7 per cent)
thought that the SIAS activity would be better suited for older pupils

o just under half of all pupils (49 per cent) confirmed that the SIAS event had been
very interesting and 38 per cent stated that the event had been mostly interesting,
less than one per cent of pupils reported that the activity had not interested them at
all

o close to three quarters of all pupils (74 per cent) confirmed that the SIAS activity
had been well delivered and just over one in five pupils (23 per cent) felt that the
event had been delivered ‘ ok’

" Refers to pupils who responded to this questionbyanswe r i ng ‘yes’ or ‘yes, a

patin

al so

event

C
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the majority of events had either been delivered by a postgraduate student or a
university member of staff

just under four out of five pupils (78 per cent) felt that the SIAS activity had
provided them with sufficient opportunities to get involved/participate, where as
one in five pupils (17 per cent)
opportunity to get involved/participate, only two per cent of pupils felt that the
SIAS activity had not provided them with opportunities to get
involved/participate.

Pupils were also asked what they liked most about the SIAS event/activity. This was a

free text field. The majority of responses reflect that pupils enjoyed being able to

have the opportunity to use the spectroscopy equipment and also that the

experience was fun.

Pupils were also asked what improvements could be made to SIAS. This was a free

text field and the responses covered the following suggestions:

spend more time using the equipment

the sessions could be more practical

more simple explanations would be useful

bring more (and different types) of spectroscopy equipment.

Since this evaluation was conducted the RSC have produced a booklet for pupils to
provide additional learning support in relation to spectroscopy.

felt
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53 Pupil sd perceptions of the I mpact
SIAS event
To what extent are young ©peopleds inte
university?

Researchers analysed the responses to t
were you considering going to university or another Higher Education

I nstitution?’ and ‘ Afess lekely orantore Bkelydto ng t od a
consider going to universityor anot her Hi gher Educati on

Prior to the event, the majority of respondents to this question were
thinking of going to university, either definitely (82 per cent) or probably
(nine per cent).

« For the great majority of pupils definitely thinking of going to university,
participating in a SIAS events confirm and cement their views (they
remain unchanged (67 per <cent), or re
suggesting that they are now even more certain of going.

o SIAS events persuade just over four out of ten (42 per cent) of pupils
who were probably considering going t«
to go. However, a substantial proportion (46 per cent) remains unchanged
in their views (i.e. they are still uncertain about going to HE), and for 12
per cent it actually dampens their intentions about going to university.

o For the 11 young people who were probably not considering going to
university, SIAS activities had a minimal impact — three of these pupils
are now more likely to go. However, eight pupils remain unchanged in
their views.

o For the nine young people who reported that they were definitely not
considering a university education, SIAS activities had little impact,
seven pupil s’ views remain undhanged,
another pupil is more likely to go.

These findings suggest that SIAS events can play a part in helping young
people to consider more firmly a university education. More than three out
of ten pupils who were definitely or probably going to consider a
university education are more likely to after attending a SIAS event.
However, in most cases, attending a SIAS event does not change the views of
those who are probably not, or definitely not, considering a university
education.
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To what extent are young ©peopleds inte
study chemistry at university?

Researchersanal ysed the responses to the ques
were you considering going to university to study chemistry?’ and * After
attending today, are you less likely or more likely to consider going to

universityt o study chemistry?’

Prior to the event, the majority of respondents to this question were either
probably not (36 per cent) or definitely not (27 per cent) considering
studying chemistry at university.

o For the minority of young people definitely thinking of studying
chemistry at university (11 per cent), SIAS events strongly confirm and
cement theirviews( 42 per cent of them gespond
that they are now even more certain of pursuing chemistry and the views
of over half these pupils (56 per cent) remain unchanged).

e There is aslight upward trend for the one out of five young people who
were probably thinking of studying chemistry at university (20 per cent).
After participating in a SIAS event, two out of five pupils (44 per
cent) are now Omore | ikel yHowdvey, st udy
the same proportion (44 per cent) remains unchanged in their views, and
12 per cent report that they are now less likely to pursue chemistry study
at university.

o For the major proportion of young people who were probably not
considering pursuing chemistry at university, their views generally
remain unchanged by SIAS activities — just under three-quarters (74 per
cent) are still probably not going to do so, and a further seven per cent are
now less likely to do so (i.e. chemistry study is not for them). However,
just under one out of five of these pupils (19 per cent) report that they are
now more likely to consider studying chemistry.

o  Overall, those young people who reported definitely not wanting to study
chemistry at university remain definite in these views (88 per cent
remain unchanged, and four per cent state they are even less likely to do
so—-i .e. an emphatic *“no’”). A smal/|l numk
more likely to consider studying chemistry at university.

These findings suggest a mixed view amongst young people about studying
chemistry at university following SIAS activities. Whilst one in five (22 per
cent) feel more inclined towards chemistry study, 64 per cent remain
unchanged in their view. The greatest potential for positive impact seems
to be with those young people who are already probably thinking of
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pursuing this route for study. However, there would seem to be scope to

target and work with these young people further to encourage them to consider
studying chemistry, particularly as 44
remain unchanged and 12 per cent of them are now less likely to pursue

chemistry study.

To what extent are young peowsiddrimgas I nt en:
career in chemistry?

Researchers analysed the resmpmwdsges to t

were you considering a career in chemistry or the chemical sciences?’ and
“Af ter att e n dlesslikely or matedikely to @nsider ayaoeer in
chemistry or the chemical sciences?’

Prior to the event, over half of the respondents to this question were either
probably not (34 per cent) or definitely not (16 per cent) considering a career
in chemistry. The pattern of responses around how their views have changed is
similar to that for chemistry study (reported above).

o For the minority of young people definitely thinking of a career in
chemistry (19 per cent), SIAS events strongly confirm and cement their
views( al most half (47 per cent) of them
that they are now even more certain of pursuing chemistry and the views
of half the pupils (50 per cent) remain unchanged).

o There is a slight upward trend for young people who were probably
thinking of a career in chemistry (23 per cent). SIAS events persuade just
under two out of five (37 per cent) to definitely consider pursuing a
career in chemistry. However, a substantial proportion (55 per cent)
remain unchanged in their views, and for eight per cent it makes them less
likely to pursue a career in chemistry.

o For the major proportion of young people who were probably not
considering pursuing a chemistry career (34 per cent), their views
generally remain unchanged by participating in a SIAS activity — close
to three-quarters (74 per cent) are still probably not going to do so, and a
further 10 per cent are less likely to do so (i.e. a chemistry career is not for
them). However, a minority (17 per cent) report that they are now more
likely to consider a career in chemistry.

e Overall, those young people who reported definitely not wanting to
pursue a career in chemistry remain definite in these views (85 per cent
remain unchanged, and nine per cent state they are even less likely to do so
- . e. an emphatic ‘*no’”). A smal/l numbe
likely to consider a career in chemistry.
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These findings suggest a mixed view amongst young people about pursuing
a career in chemistry following SIAS activities. There was a predominantly
unchanged view amongst two thirds (61 per cent) of young people about
pursuing a career in chemistry in response to participating in activities,
although a quarter (24 per cent) do feel more inclined towards a
chemistry career.

The greatest potential for impact seems to be with those young people who are
already probably thinking of a career in chemistry. There would seem to be
scope to target and work with these young people to further encourage them to
consider a career in chemistry, as over half remain uncertain as to pursuing
this route.
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6 Feedback on the SpectraSchool
website and DVD (Modern Instrumental
Techniques for Schools)

6.1 Introduction

This section explores the awareness and use of the SpectraSchool website and
the Modern Instrumental Techniques for Schools DVD by university SIAS
coordinators, university students and school teachers.

6.2 Use by university SIAS coordinators

All four university SIAS coordinators reported that they had not used the
SpectraSchool website during a SIAS workshop. One coordinator had
demonstrated the website to teachers and another advertises the site to pupils
at the end of SIAS events. Staff from one university had also developed their
own spectroscopy website and they encourage teachers to use this resource.

Three of the four university SIAS coordinators consulted reported that they
had not received any feedback from schools, colleagues or university students
regarding the SpectraSchool website or associated DVD.

| am not aware how much schools use this resource. In the majority of cases
schools were not aware of the website prior to me pointing it out. | do think
the SpectraSchool website is a good resource and so it is something | am keen
to point out to teachers

One coordinator had received positive feedback from schools and they
reported that schools particularly liked that the website and DVD linked
to the curriculum. Teachers were using the website to support their lessons,
particularly in terms of using the examples of spectra that are available on the
site, and also for pupils to refer to during their homework.

One coordinator also reported that their university colleagues had found the
SpectraSchool website a useful resource and that some were using it as a
teaching resource for first year degree students.
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6.3

6.4

University SIAS coordinators suggested that the SpectraSchool website could
be developed to include: SIAS resources, a description of SIAS
events/equipment available to schools and a facility for schools to book to
participate in SIAS.

Use by university students

The four university students who had delivered SIAS events in schools all
reported that they had not used the SpectraSchool website or associated
DVD to either prepare for a SIAS event or to support the delivery of an event.
All four students also reported that they had not received any feedback from
pupils or teachers regarding the SpectraSchool website or DVD.

Use by teachers

One of the five teachers consulted confirmed that the SpectraSchool
website or related DVD had been used to support the SIAS event. This
teacher reported, that during an SIAS event (that had been delivered by
university staff and students) information from the DVD/website had been
used but not extensively. Posters which were used to support the
demonstration of the SIAS activities incorporated images from the
SpectraSchool website. The two teachers from different regions who had taken
SIAS equipment on loan both reported that they had not used the website or
DVD resources to support the experiments that they delivered using the SIAS
equipment.

Three of the five teachers had not used the SpectraSchool website and
associated DVD (one confirmed that they were not aware of these
resources). The remaining two teachers provided positive comments about
the SpectraSchool website and DVD and provided the following examples of
how they had used these resources:

« sample Spectra have been useful to use in lessons
« the DVD is a useful introduction for spectroscopy techniques

« we have links to the SpectraSchool website on our virtual learning
environment

« the posters are on our lab walls
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« the pupils use the SpectraSchool website for revision, to support their class
learning and for self-supported study.
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7 Conclusions and recommendations

7.1

Concluding comments

This report has shown that the model for implementing SIAS differs across the
four regions that have participated in this initiative. The key differences in
delivery are around:

« the type of spectroscopy equipment used

 loaning equipment to schools

« teachers delivering sessions

« sessions being delivered by university staff and students.

Regardless of the approach chosen to deliver SIAS, on the whole all
stakeholders are positive and feel that they have benefited from participating
in the initiative. Table 7.1 below details the major differences between SIAS
models where equipment is loaned to schools and universities deliver SIAS
sessions in schools.
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Table 7.1: Comparison of the SIAS models of deliver

University delivered Teacher delivered

o No responsibility on teachers to deliver the e Empowers teachers to refresh their
session skills and deliver new practicals for
e Pupils have the opportunity to meet and interact their pupils
with university staff and students e Schools can use the equipment
2; e Pupils develop a greater understanding of when and how they wish
S university life e Equipment can be used to benefit
2 ; )
> ¢ In some instances pupils have had the the whole science curriculum
G opportunity to use a greater range of SIAS e Teachers can train other teachers
@ equipment to participate in SIAS
e Promotes the university to local schools and
pupils
o Ambassadors improve their presentation skills
e Additional requirements on the university staff o Difficult to evaluate the success of
and students’ time to deliver and coordinate the programme and how the
sessions equipment is being used in each
o Equipment will be in an individual school for a school
o limited period e Does not enable pupils to meet with
g e There can be less flexibility for the university staff or students
= school/teachers to tailor the content of the e Pupils do not necessarily learn
2 sessions about university or higher education
& o If the equipment is loaned to
& schools for long periods it could
limit the opportunities for other
schools to participate in the
programme.

Where SIAS equipment is loaned to schools, a wider age range of pupils are
benefiting from the opportunity to participate in practical spectroscopy.
However, the pupils are not benefiting from the opportunity to interact with
university staff and students. This interaction appears to be particularly
important for pupils in terms of developing their understanding/motivation to
study further in university.

The following section sets out a range of suggestions by the SIAS key
stakeholders for the development of the scheme around:

e project management
o delivery and content
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7.2

SpectraSchool website.

The section concludes with recommendations from the researchers who

conducted this evaluation.

Suggestions to improve SIAS from the key SIAS
stakeholders

7.2.1 Project management of SIAS

The university coordinators were very positive about their experiences of the
project management and delivery of SIAS. Their key recommendation was
that funding should be secured to continue the delivery of SIAS. It is clear that
each SIAS region has developed their own unique way to deliver SIAS. There
were a number of developments suggested by university coordinators that should

be considered for future developments of SIAS.

Suggestions from university SIAS coordinators to improve the
project management of SIAS

To reduce transport costs and make the organisation of transport to
events easier, smaller and lighter equipment should be developed.

A model that combines both ambassadors leading sessions and
equipment being loaned to schools could provide a sustainable (in
terms of university staffing and cost) way forward for the programme.

Schools could be encouraged to take a more active role in SIAS
either by: acting as hosts of SIAS events that other schools can attend,
and/or by working together in a network to organise the sharing of SIAS
equipment (and teachers’ ideas on how to use equipment) between
schools.

Where equipment is loaned to schools, more equipment is needed to
enable more schools and regions to benefit from the scheme.




Conclusions and recommendations 43

7.2.2. Content and delivery of SIAS events

The consensus of agreement between pupils, teachers, ambassadors and
university coordinators was that SIAS events provide pupils with a unique,

hands-on experience of practical spectroscopy. This experience is enjoyable

and i nfor mat i v etanding of thessubjctiapd potemtially cam d e r s
increase their engagement in the subject. There were, though, a number of
recommendations, mentioned by more than one type of respondent. These

related to: timetabling, widening participation, real-life context, providing

further supplementary resources and prior consultation with teachers.

Suggestions to improve the content and delivery of SIAS events
provided by pupils, teachers, ambassadors and university
coordinators

« There are a number of recommendations relating to the
timetabling of SIAS events. These include that: schools are
given greater advance notice of the availability of SIAS events or
loans of equipment, SIAS equipment is available to schools for
longer loan periods, and that workshops of differing lengths
are developed which can be delivered within school timetable
constraints.

« To widen participation in SIAS by developing sessions that
would be suitable for younger pupils i.e. GCSE students and
younger. This appears to be more of an issue with SIAS events
that are delivered in schools rather than where equipment is
loaned to schools.

« To provide a real-life context to the experiments and to
incorporate discussions of how spectroscopy is being used in
current scientific research.

o Pupils and teachers would benefit from additional resources
being developed to support the SIAS events. These include a
summary booklet for pupils and information for teachers so
that they can brief pupils prior to an event.

« SIAS could be tailored to more effectively meet the requirements
of the pupils’ and the school if there was greater consultation
with teachers prior to an event. A university coordinator in one
region has demonstrated the benefits of this type of consultation.
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7.3

7.4

7.2.3. SpectraSchool website and DVD

This report details that the SpectraSchool website and associated DVD are
rarely used during SIAS events and that some teachers are unaware of and/or
are not using these resources. Teachers and university coordinators who have
used these resources both provide very positive feedback. There were a number
of developments suggested that may lead to greater usage of the website and
DVD in the future.

Suggestions to improve SpectraSchool from teachers and
university coordinators

e Toinclude more resources that link directly to the SIAS events.

e To provide a description of the different SIAS events that are available to
schools.

e To develop a facility in which schools could book SIAS events on the

SpectraSchool website.

The RSC SIAS resource packs

Since this evaluation was conducted the RSC have developed a resource pack
to support SIAS. This resource pack explains the chemistry behind the
techniques, puts the techniques in a real context and includes all the SIAS
activities that have been developed by SIAS university coordinators. This pack
will provide information that will address some of the suggest improvements
provided by pupils, teachers, ambassadors and university coordinators

Recommendations from the researchers evaluating SIAS

Drawing together the key findings from this evaluation, we suggest that the
RSC may wish to consider:

« bringing together all SIAS university coordinators for a workshop to share
learning and best practice, so that any future developments of SIAS could
be based on their shared experiences and knowledge gained from
delivering SIAS

« undertaking further awareness raising to ensure that SpectraSchool is used
to its full potential

e encouraging universities to continue to develop their own models for
delivering SIAS

« further developing procedures to promote the collection of feedback from
all pupils and teachers who participate in SIAS

« that SIAS continues and becomes available in more regions.




