Making education
your business
A practical guide to

supporting STEM teaching
in schools and colleges

THE

ROYAL
SOCIETY C Bl

EEEEEEEEEEEEEEEEEE



Making education your business: A practical guide
to supporting STEM teaching in schools and colleges
Issued: May 2016 DES4026

The text of this work is licensed under the terms of the
Creative Commons Attribution License which permits
unrestricted use, provided the original author and
source are credited.

The license is available at:
creativecommons.org/licenses/by/4.0

Images are not covered by this license.

Cover image:
Rolls-Royce at the Big Bang Fair 2016. © Rolls-Royce plc.



Foreword

We live in an increasingly complex, fast-paced and technologically driven

world. Science and mathematics education is vital for developing people

with the skills and knowledge to take advantage of the exciting opportunities

this creates, to allow people to flourish and succeed in their careers, and in

addressing some of the questions and challenges our modern world presents.

However, a shortage of science, technology,
engineering and maths (STEM) subject knowledge
among school leavers and graduates continues

to pose a challenge for businesses and their
continued growth. At the same time young

people find themselves without the skills and
knowledge they need to progress in their careers!’
Business support for STEM teaching can help
equip young people to take advantage of the
opportunities ahead of them, help meet employers’
needs for skills and knowledge and help the UK
keep pace with international competitors.?

We know that business relationships with schools
and colleges can play a crucial role in supporting
STEM education. The aim of this guide is to support
more employers, of all sizes and sectors, to work
with teachers to help encourage and enthuse
future generations about the value of STEM.

Teachers are a crucial part of inspiring pupils

to pursue STEM subjects — in some cases the
single biggest influence.®* By collaborating with
teachers, employers can help to ensure confident,
well informed and inspiring teaching, which

helps motivate young people to study STEM

and see where these subjects can take them.

Our three organisations are committed to supporting
teachers. We know that others across the business

David Stokes
Chief Executive, IBM
UK and Ireland

Neil Carberry

and Skills, CBI

Director of Employment

community share this commitment and are already
working with teachers to make STEM education

in the UK the best it can possibly be. Over 70%

of companies already have links with at least one
school or college,? including IBM whose teacher
work placement schemes exemplify the sort

of teacher-focused approach we advocate.

During the past year, the Royal Society and CBI
have worked with businesses and teachers,
including IBM, to explore how business-education
relationships can be best developed and
optimised, to ensure that these partnerships have
high impact and are beneficial to both parties.

This guide contains these insights and expertise.

It sets out a step-by-step process that can be easily
followed by an organisation of any size, when
setting up or expanding an education programme.

Education is everyone’s business, so we all need

to play a part. Whether your organisation is small,
large or medium sized, whatever your motivation
and case for working with schools and colleges,
whether you are already involved or looking to get
started, we hope that you find this guide useful

in demonstrating the practical ways which you

and your business can make a direct and lasting
difference to the lives of young people and, through
them, our own economic future.

TCAMLaA.

Professor Tom McLeish FRS
Chair of Education Committee,
Royal Society
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Introduction

In its Vision for science and mathematics education® the Royal Society has

called for collaboration between teachers, industry and academia to support

excellence and professionalism in science and mathematics teaching.

Businesses supporting teachers to provide high
quality science, technology, engineering and
maths (STEM) education will allow young people
to relate curriculum teaching to work-related
examples. Many businesses recognise the positive
role they can play in education. However, CBI

and Pearson’s most recent Education and Skills
survey? highlights that while 73% of employers
engage with school and colleges, just 7% of

these provide industry secondment placements
for teachers. Widening skills gaps and a fast-
changing economy mean more needs to be done
to support education — particularly in STEM subjects
where there are acute workforce shortages.

This guide sets out five simple steps that can

be followed by your company when planning to
engage with schools or colleges. It describes the
practicalities of setting up a programme, giving key
advice at each stage to ensure that your programme
supports inspirational STEM teaching. This guide is
intended for businesses that want to begin a schools
or colleges programme and have little experience in
these activities, but also for those aiming to expand
or improve schemes that are already in place.

The benefits of education engagement for

your business can be significant, from staff
development to community relations and brand
positioning.® The collaborative approach that

we advocate also benefits teachers. Since most
young people attribute their decision to pursue
STEM subjects to an inspirational teacher,3*
businesses should consider teachers a key
audience when planning education programmes.

The case studies presented throughout
this guide highlight the key features of a
successful, mutually beneficial, education
scheme. A successful scheme should be:

collaboratively planned;

- teacher-focused;
curriculum relevant;
sustained through long-term,
committed partnerships; and
considerate of local needs.

The advice in this guide has been informed by a
series of roundtable discussions held throughout
2015 with businesses and teachers. These
explored what teachers would find most useful to
support their STEM teaching, and what support
business were motivated to provide. The themes
identified from these discussions were then
explored within the literature; here we present the
findings as practical suggestions for businesses
looking to work with schools and colleges.

Although this guide focuses on business support
for STEM, this collaborative approach is applicable
to other subject areas. The recent publication by
Project ENTHUSE, Why your business should go
back to school, also contains useful guidance on
STEM focused business-school partnerships.”
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Summary

We have identified five steps which can be followed to promote a high
quality, mutually beneficial education programme. These are:

1. WHY ENGAGE?

Clearly set out your
aims and motivations.

2. COMMUNICATE AND
COLLABORATE

Communicate with teachers
from your target schools
from day one and work
together to plan a mutually
beneficial scheme.

9000000000000 0000000000000000000000000 000

3. WHAT TO DO?

Decide which type of
activity to pursue.

@0c000c00000000000000000000000000000000 00

4. WHO TO WORK WITH?

Consider working through
an external delivery
partner or supporting

an existing scheme.

®0000000000000000000000000000000000000 000

5. EVALUATE AND IMPROVE

Collect relevant data and
use this to systematically
improve the programme.

Decide your motivations for supporting schools and colleges.
Define clear aims.

Establish how the scheme will benefit your organisation.
Ensure that, wherever possible, your aims are measurable.

A successful business-education scheme needs buy-in
from teachers, so it is important to align your programme
with their needs.

Take account of the operational differences between
businesses and schools.

Try to make your programme curriculum-relevant.

Be realistic about the amount of personnel time and
financial resource you can commit.

Consider focusing on teacher professional development,
which can have a bigger impact than working directly
with young people.

Where possible, aim to ensure the long-term sustainability
of your scheme.

External brokerage organisations can provide support

in building relationships with schools and colleges.
There are a large number of experienced national
organisations with which you can collaborate and whose
aims and objectives may be well aligned to your own.
Local providers can be particularly attuned to the needs
of local pupils and economies.

All schemes should be evaluated — results can be
motivating for both partners and can help ensure the
sustainability and effectiveness of the scheme.
Evaluation can be conducted very simply and a number
of organisations have produced guidelines to help you.
Evaluate your scheme against the original aims and use
this information for continual feedback and improvement.
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WHY ENGAGE?

1. Why engage?

Clearly set out your aims and motivations

- Decide your motivations for supporting schools and colleges.

Define clear aims.

There are a number of reasons for supporting STEM
education. You may have been asked to do so by

a local school or college, you might be looking

for new ways to develop your staff or it might be
part of your Corporate Social Responsibility work.
Whatever the reason is, try to develop a clear

set of aims, justifying why your company’s time

and resources should be invested in education.

It is helpful to set out the business case.

This section outlines some common motivations
for employers who want to work with schools
and colleges. You will find links to resources
and research that may be useful in developing
your aims and objectives and articulating the
benefits of employer-education programmes to
both businesses and to schools and colleges.

BOX 1 Developing measurable objectives

« Lay out your aims and motivations clearly
and precisely. You might want to use the
SMART framework® in which each of your
objectives should be: Specific, Measurable,
Attainable, Relevant and Time-bound.

- Think about which qualitative and quantitative
indicators may be used to demonstrate the
success of your scheme. Indicators need not be
complicated — for example, you might consider
using the number of pupils who participated or
employee personal development targets met.

» Develop tools to collect this information. Again,
these can be as simple as a short questionnaire,
or could involve a follow-up interview or task.

Establish how the scheme will benefit your organisation.
Ensure that, wherever possible, your aims are measurable.

What are you trying to achieve?

Defining clear aims and laying out how the scheme
will benefit your organisation is an important first
step. The examples presented in this chapter
might help you to clarify your own objectives.

The success of your programme will be judged
against your initial aims, so spend some time to
ensure that these are a) relevant and b) measurable.
You might want to use the New Philanthropy Capital
‘Theory of Change’ approach®, which guides you
through the process of establishing clear goals

and outlines a strategic approach to achieving

and evaluating them. Of course it is not always
possible to easily assess whether your goals have
been met, but developing some initial indicators
will be valuable (Box 1 Developing measurable
objectives). Chapter 5, Evaluating your scheme,
will guide you through the evaluation process.

Defining clear aims and laying out
how the scheme will benefit your
organisation is an important first step.
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WHY ENGAGE?

What are the benefits to your company?
Employee personal development

The employee development benefits of
volunteering in schools and colleges mean that
encouraging volunteering can make good financial
sense. Working with schools and colleges is

a cost-effective way of developing many core
competencies, as the City of London report,
Volunteering — The Business Case® makes clear.
As well as increasing job satisfaction, staff morale,
retention and motivation, working with schools
and colleges can help staff develop business-
relevant skills, including communication skills,
adaptability, influencing and negotiating.

Securing a skilled future workforce

In the 2015 CBI/Pearson Education and Skills
Survey, 26% of respondents reported current
difficulties in recruiting STEM graduates and 41%
said they expect to have trouble in the next three
years.? Many businesses see working with schools
and colleges as a way of ensuring young people
develop the skills their company will need in the
future — a way of securing the future talent pipeline.

Brand positioning, community relations

and Corporate Social Responsibility

Supporting STEM education can contribute
positively to how a company is viewed within
the local community and more widely. If local
people have a positive experience of engaging
with a company while at school or college, this is
likely to enhance that company’s reputation.®

Challenging stereotypes

Research shows that young people often perceive
scientists as male, white and middle class. This
perception puts many young people off pursuing
careers in STEM related fields. Many STEM-
related companies are committed to challenging
the gender, ethnic and socioeconomic stereotypes
that exist around STEM subjects and STEM careers.
By presenting positive, diverse role models in
schools and colleges, companies can help address
the underrepresentation of some groups. The
British Chambers of Commerce and Government
Equalities Office have produced a ‘model for school
and business partnership’ which aims to promote
female participation in STEM subjects and careers."

Teachers welcome involvement from
a broad range of companies to give
their pupils a good understanding of
the variety of opportunities available
to them, both locally and nationally.

What are the benefits to the school or college?
Up-to-date careers information for young people
Many young people are not aware of the wide
range of career options that studying STEM subjects
can open up.® Companies can support greater
careers knowledge in many ways. They can assist
teachers to deliver high-quality, business-relevant
and up-to-date careers information, by giving
teachers opportunities to experience a range

of business environments and understand the
opportunities available and skills required. Providing
development opportunities for teachers is a particularly
sustainable, long-term way to offer support.
Teachers are extremely supportive of businesses
engaging directly with school or college

careers education provision, as many feel they

do not have the broad workplace expertise to

deliver high-quality careers advice themselves.
Teachers welcome involvement from a broad

range of companies to give their pupils a good
understanding of the variety of opportunities
available to them, both locally and nationally.

Young people are inspired by STEM subjects
Both businesses and teachers want young people
to be inspired by STEM subjects. For businesses,
this helps them secure future STEM qualified
employees. For schools and colleges, a greater
confidence and understanding of STEM subjects
among students is beneficial to teaching.

Young people understand the relevance

of STEM to the real world

We know that 40% of pupils have difficulty relating
the science they learn in the classroom to everyday
life.”? STEM-related businesses can help teachers
to build contextual, work-related examples

into their curriculum teaching. Teachers should

feel supported and able to approach business
contacts for contextual examples when required.
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COMMUNICATE AND COLLABORATE

2. Communicate and collaborate

Communicate with teachers from your target schools from day
one and work together to plan a mutually beneficial scheme

- A successful business-education scheme needs buy-in from teachers,

so it is important to align your programme with their needs.
- Take account of the operational differences between businesses and schools.
- Try to make your programme curriculum-relevant.

Understand how schools work

Schools and colleges may well have changed
since you or your family were in full time education.
[t is important to understand how they operate
(see Box 2 as a starting point). You could also

visit a local school, or shadow a teacher for a

day if the school is able to accommodate you.

Identify your allies

Teachers should be your number one
audience and ally. Your first point of contact
with a school or college may be through a
teacher, as a parent, or through a recognised
brokering scheme. An enthusiastic head of
science or maths, or an engaged teacher, is a
good starting point. You can use a brokerage
service (see Box 6) to help you find one.

You might want to consider supporting all
STEM teachers within a local school, or a
cluster of schools. For example, schools

can be linked through academy chains.

Establish shared goals

Ensure that your objectives tally with those of
teachers in target schools early on. Aim from the
outset to establish a collaborative and mutually
beneficial project. School leadership support will
ultimately be important, so make sure to keep head
teachers, senior management teams and governors
informed as your plans develop. However, be
aware that a lot of information passes across
school leaders’ desks, so what you are offering
needs to be clear and relevant to their priorities.

Be curriculum aware

Any scheme that enriches STEM subject teaching
within the curriculum will be valuable to teachers,
and more easily justifiable. Schools in England are
measured against benchmarks set by government,
including the quality and curriculum relevance of
their teaching, through Ofsted inspections. Teachers
want to give their pupils a high quality and well-
rounded STEM education and welcome help from
employers to extend and enrich curriculum topics.

Nominate a reliable point of contact

to foster long-term relationships

Building a relationship with a school or college
takes time, so it can make sense to work with the
same establishments for several years. Schools

and colleges want a single point of contact within a
company that they can communicate with year on
year. Depending on your scheme this may or may
not be possible. Although small and medium sized
companies will not have the resources to have a
single person dedicated to working with local schools
and colleges, this does not need to be a barrier. One
person could still act as the point of contact alongside
their other duties. See Box 2 for key considerations,
including yearly planning cycles within schools.

Raise awareness

There are existing STEM related brokerage
services and web resources designed to support
business-education partnerships. These networks
can help you to promote your own scheme.

See Box 3 to find out how to raise awareness

of your plans within the teaching community.
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COMMUNICATE AND COLLABORATE

CASE STUDY

The James Dyson Foundation

As well as being at the forefront of
engineering, both in the UK and
worldwide, Dyson has a forward-thinking
approach to education engagement.

The James Dyson Foundation is a registered
charity, funded by Dyson profits. Its mission is
to inspire the next generation of engineers,
primarily through education engagement.
Activities include free resources for primary and
secondary schools, prototyping workshops,
university scholarships and an annual student
design competition: the James Dyson Award.

In 2012, the James Dyson Foundation pioneered
an education programme with five secondary
schools in the Bath area, close to Dyson’s
headquarters. The Bath Schools project was
built on the hypothesis that a design and
technology (D&T) curriculum based on iterative
design and problem-led learning would be

more relevant and engaging to students. As

a result, students would enjoy design and
technology more, their perception of engineering
would improve — and more students would

opt to study D&T at GCSE and A-level.

While the Dyson design process cannot be
replicated exactly in the classroom (James
Dyson iterated 5127 prototypes before he
finally perfected the DCO1vacuum cleaner!),
the James Dyson Foundation can instil the
same project-based, problem-led learning
approach within schools. The Foundation works
with schools to develop new D&T curriculum
content based on 10 week projects involving

an iterative process of designing, testing,
evaluating and redesigning. The solutions are not
predetermined: instead, students are given the
freedom to identify and create their own ideas.

The James Dyson Foundation also works
closely with five ‘champion’ D&T teachers

across its target schools. As well as working
together to develop schemes of work, teachers
visit the Dyson business on open days and
receive mentoring and equipment training to
support their professional development.

The James Dyson Foundation approaches its
education engagement with the Bath schools

as a research project, and has implemented a
programme of evaluation from day one. Long-
term monitoring allows the Foundation to evaluate
the impact of the scheme upon pupil outcomes
effectively. Positive early results show that in the
first two years of the programme there has been a
41% increase in D&T GCSE uptake among boys at
target schools, and a 150% increase among girls.

For more information, visit
jamesdysonfoundation.co.uk

Key features

™ Collaboratively planned

™ Teacher-focused

™ Curriculum relevant

™ Sustained through long-term,
committed partnerships

™ Considerate of local needs

©James Dyson Foundation.
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COMMUNICATE AND COLLABORATE

BOX 2 Understanding the differences in the way that schools and colleges and businesses operate

2. Planning cycles

Schools and colleges and businesses
are subject to different pressures and
operate within different structures,
but this need not be a barrier to a
successful and valuable relationship.
There are some key things to consider
that can help to smooth the pathway
to creating sustainable relationships:

1. Timing
- There are certain times of year when teachers
find it easier and more fruitful to work with you.

i. Good times to engage include: early
July, to plan activities for the coming
Autumn term; or mid-December, to plan
post-exam activities for the summer.

ii. Bad times to engage include: May and
June, during the exam season, when
teachers are likely to be extremely busy.

- When contacting teachers, email is
preferable. Reaching teachers by

telephone will be easier after 4 pm.

The pressures of the school/college timetable
and curriculum mean that lesson and
activity planning happen well in advance.
i. Be aware that teachers may not be able
to accommodate your offer of support
at short notice, be sure to ask upfront
how much notice they will require.
Try to plan your activities or support to
occur during STEM lesson times or outside
the normal school/college day hours.

. Curriculum

The curriculum sets out what teachers need
to cover within a particular time-frame and
is the basis upon which pupils and schools/
colleges are assessed. You can find the
National Curriculum content online.”
Teachers welcome businesses’ help

in extending and enriching curriculum
content — liaise with teachers on how best
to link your programme to the themes,
topics and outcomes prescribed.

BOX 3 Raising awareness of your plans within the teaching community

To ensure the teaching community, either in your
area or nationwide, is aware of your scheme:
« Contact your local schools and colleges.
A list of all schools in England is
available on the EduBase portal.™
- Promote the scheme through teacher unions
and existing networks of teachers. Consider
attending a teacher professional development
conference run by organisations such as
the Association for Science Education,”®
Association of Teachers of Mathematics,'®
or the Mathematical Association.”

Get your programme listed on the STEM
Learning website™ e-library of teacher
resources and in the Royal Institution’s
National STEM Directories.”

Use local business networks. Your local
Education Business Partnership?° (EBP) or
Chambers of Commerce may be able to help
raise awareness within schools and colleges.

MAKING EDUCATION YOUR BUSINESS A PRACTICAL GUIDE TO SUPPORTING STEM TEACHING IN SCHOOLS AND COLLEGES



Image:
Partnership Grants conference
at the Royal Society. & -




WHAT TO DO?

3. What to do?

Decide which type of activity to pursue

- Be realistic about the amount of personnel time
and financial resource you can commit.
- Consider focusing on teacher professional development, which can
have a bigger impact than working directly with young people.
« Where possible, aim to ensure the long-term sustainability of your scheme.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Considerations Which phase of education?

Whatever you choose to do, obtain You will also need to decide whether you want
cross company buy-in to work with primary, secondary or further
Cross company buy-in should help to ensure education, or with multiple phases of education.
that a scheme is viable and sustainable in the See Box 5 to help inform your decision.

longer term — as well as getting it off the ground
in the first place (Box 4 Making the case).

While many types of interactions
What resources do you have available?
There are many different ways you can support STEM
education. Before approaching a school, consider the
different options available and determine whatyou are  Of sustained interaction.
willing and able to provide. When properly planned,
all schemes, even small ones, can contribute to better
outcomes for groups of teachers and young people.

BOX 4 Making the case: how to achieve whole company buy-in

with businesses are valuable,
teachers emphasise the importance

Whole company buy-in is important - Whatever your level, ensure that middle and

when establishing a new education senior level management are on board.

engagement programme, or extending - ldentify enthusiastic and committed employees

or changing an existing scheme. who will be vital for successful engagement.

- Where relevant, first establish who is - Consider whether it is possible to embed
responsible for education engagement. your education scheme as a personal

- Think about how education engagement development performance indicator within
aligns with the company strategy. your company. Management are more likely

- Clearly present the potential benefits to all to be supportive where this is the case and it
parties — your organisation, the schools/ may improve the sustainability of the scheme.

colleges, the teachers and the young people.
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WHAT TO DO?

BOX 5 Choosing which type(s) of educational institution to work with

Business interaction can be very valuable at
all levels of education. Whether you choose
to partner with schools or colleges, your
decision should be based on your overall
aims and informed judgement. In making
this decision, consider the following:

Primary: age 4 — 11

« Primary school is where children’s aspirations
and attitudes towards STEM subjects are
first developed. Businesses working with
children earlier in their education can help
to inspire and enthuse young people about
science and mathematics, developing a
positive attitude towards these subjects.?°

- Employers are currently less likely to work
with primary schools: the CBI/Pearson 2015
Education and Skills Survey? showed that
24% of the employers surveyed engage with
primary schools, highlighting the potential for
more businesses involvement at this stage.

- At primary level, there are few science and
mathematics specialist teachers. In 2010,
just 3% of primary teachers had a science
degree and 5% of primary teachers had a
mathematics degree.®® Businesses can play
an important role in supporting subject-
specific professional development at the
primary level, raising the confidence of
primary teachers in STEM subjects.

- Knowledge about careers and the potential
opportunities and pathways available to young
people is important while they are building
their identities. Research from King’s College
London shows that if 10 year olds cannot
visualise themselves as a future scientist
or an engineer, then they are unlikely to be
able to do so by the time they’re 14.° This
highlights the importance of positive STEM
business interactions at primary level.

- Similarly, perceptions at primary are important
for gender and ethnic diversity in STEM
subjects and careers, so positive role models
are important at this stage of development.

Secondary: age 11 - 19

Most businesses tend to target their
education schemes at secondary

level, with 55% of businesses having
connections with secondary schools.?

By secondary level, many young people
will already have ideas about the types of
careers they are interested in pursuing.
Providing work experience placements
and a number of interactions with different
types of businesses is beneficial, as this
helps young people to firm up their ideas.
Subject specialist teaching is an important
feature of the secondary school curriculum.
This makes STEM-specific schemes
particularly relevant to secondary education.

Sixth form and further education colleges:
age 14 -19

Business involvement with the Further
Education sector is well established, especially
in supporting the teaching of vocational
training courses, which are often partly

taught by industry professionals and tend

to include a work experience element.
However, business interactions with academic
science and mathematics subjects are

less common. Teachers at our roundtables
noted that though A-level pupils have tight
timetable commitments, they would welcome
businesses before or after school.

There are a large number of pupils studying
STEM-related qualifications in colleges. This
makes colleges an attractive partner for
businesses. In particular, businesses might
want to work with teachers in colleges to
highlight the different routes and pathways

to STEM careers including apprentice and
technician, as well as graduate, routes.

For those businesses with apprentices already
attending a college, supporting different
teachers or groups of pupils in that institution
might be a simple way to begin a programme.
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A teacher focused approach

The impact of teachers on the aspirations of

young people should not be underestimated.

The factor most young people cited when asked
why they chose to pursue STEM subjects is an
inspirational teacher,** so however you choose

to engage, the value of supporting teachers

should be at the heart of your considerations. By
working with a teacher you can indirectly inspire

and benefit a much larger number of pupils.

One way to support teachers is to directly provide
assistance for professional development courses.
Project ENTHUSE is a collaboration of organisations,
including businesses, that supports high-quality STEM
teaching through the provision of proven, subject-
specific professional development to teachers
throughout their careers. It has worked with teachers
to understand what they most value in terms of
business support — their findings are described

in Why your business should go back to school:
How you can inspire the next STEM generation’.
Other national teacher organisations, such as the
Association for Science Education, the National
Centre for Excellence in the Teaching of Mathematics
(NCETM), and learned societies (including the Royal
Society of Chemistry, Institute of Physics and Royal
Society of Biology) also provide high quality, effective
teacher CPD (continuing professional development).

Work collaboratively where required

Teachers and pupils benefit from having a wide
range of business interactions from small and large
companies across a range of sectors. This gives
them a greater understanding of the breadth of
STEM related careers. Education and Employers
research found that the 7% of young adults who
recalled four or more business interactions while
at school were five times less likely to be a NEET
(Not in Education, Employment or Training) and
earned, on average, 16% more.?' Find out about
other companies’ activities in a school and be
willing to work collaboratively if required.

Sustained or one-off support

While many types of interactions with businesses
are valuable, teachers emphasise the importance
of sustained interaction. By sustained interaction,
we mean interaction at least once a year, so

that as a minimum, the teaching for each year
group benefits from the business partnership.

Regular and predictable engagement is key if a
scheme is to support excellent STEM teaching,
and contribute to ongoing improvement.

However both short and long-term interventions

can have benefits for STEM teaching. If a long-term
programme is not feasible, you should work with the
school and teachers to assess how a short term or one
off programme can add the most value. Your scheme
could be part of a wider school STEM support
strategy. You may not be able to commit to sustained
support when starting out, but you should not be put
off trialling a scheme and seeing how it evolves.

Try to build relationships with the senior leadership
within a school or college and with more than one
teacher. This will help ensure your partnership
with the school continues even if a teacher leaves.
Supporting several teachers will also help you
indirectly benefit an even larger number of pupils.

Possible activities

Business led continuing professional

development (CPD) courses

Subject-specific CPD courses can improve the
confidence of teachers, especially since many
science teachers are required to teach outside their
particular specialism.® Subject-specific CPD, alongside
contextual examples from businesses, can help build
confidence and promote excellence in all disciplines.
In a survey of 260 primary school teachers conducted
for the CBI report Tomorrow’s World, subject-specific
CPD was ranked as the best way to help build
teachers’ confidence in teaching science, with 62% of
respondents highlighting this.?? The Science Learning
Network, which runs the National STEM Learning
Centre in York, specialises in business support for
teacher CPD through Project ENTHUSE.?® The National
Centre for Excellence in Teaching of Mathematics
(NCETM) runs similar courses for maths teachers and
supports them through its Maths Hubs scheme.?*

Teacher placement schemes in industry

Work placements give teachers invaluable insight
into your company and sector, and the skills your
industry requires. They also help teachers to
relate curriculum subjects to the world of work
and provide ‘real world” examples to use in the
classroom. Placements may also lead to teachers
developing more long-term relationships with a
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company, or specific employees, who they can
contact in the future for additional examples and
subject-specific support. The National STEM Learning
Centre and Network’s STEM Insight programme

is a good example of this type of scheme.?

Mentoring and subject-specific support

Your company could also consider supporting
teachers by providing access to company
employees to act as subject-specific mentors.
This might be a valuable way of offering support
if your company has employees with very specific
STEM knowledge, such as computer science,

lab based science, maths or engineering.

Helping teachers provide careers information
Employers are closer to the labour market,
understand changing skills demands and know
what they are looking for in potential recruits.
Hearing the skills demands of modern businesses
directly from employers can be valuable for both
teachers and young people. Businesses can

help by either supporting teachers to provide
high-quality careers advice, or providing up-to-
date, relevant information on careers to students
directly. This can be through talks, skills workshops
(such as CV writing), site visits or one to one
careers advice. The new Careers and Enterprise
Company?® will help to facilitate these kind of
relationships between schools and businesses.

Business employees as school

or college governors

The City of London found that, while taking up
more employee time compared to other options,
acting as a school governor was the most beneficial
volunteering activity for staff skills development.®
The CBIl report Leading the Way?’ sets out in more
detail the professional development benefits

of being a governor. Engaged and informed
governors can contribute substantially to a school
or college and its teachers and this is an effective
way to contribute to the quality of local education.
The Wellcome Trust and the National Governors'
Association have recently published a framework
for governance, a useful guide for governors.?® The
Wellcome Trust has also produced Questions for
Governors.?° Both these resources are designed to
help governors to enhance STEM subject teaching
and achievement within their school or college.

Supporting and/or assisting to run

after school STEM clubs

After-school science, maths and computing clubs
can be a very effective and rewarding way to
inspire pupils about STEM subjects. Supporting
teachers to plan and run these can enhance
teacher professional development, as well as
inspire pupils. These should be open to all

pupils and not just targeted to the most able or
interested. Teachers have said that support from
businesses for content or staff resource would
be very valuable. There is a helpful step-by-step
guide available on how to successfully run a
STEM club.*® The Royal Society runs Partnership
Grants,® a scheme offering funding of up to £3000
to UK schools or colleges to buy equipment to
run a STEM investigation project in partnership
with a STEM professional (research or industry).

Providing work experience placements for pupils
Work experience or work-related learning at around
age 14 or 15, followed by extended work experience
between ages 16 and 18, has been shown to cement
pupils’ ideas around their career aspirations and
identity, as well as developing relevant employability
skills.3?33 The age at which work experience

takes place should be considered carefully and
activities for different ages planned. Teachers are
extremely keen for businesses to provide more
work experience placements for pupils. Business
organisations, including the CBI** and the British
Chambers of Commerce,*® have called on business
leaders to make work experience a priority.
Tomorrow’s Engineers has developed materials

that can help you to easily set up and run

work experience within your company.*® Many
businesses cite concerns about health and

safety as a barrier to providing work experience;
guidance from the Health and Safety Executive

will help you to identify and manage any risks.>’
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CASE STUDY

The Federation of Small Businesses
and Mark Rutherford School:
Business Breakfast Meetings

Mark Rutherford School in Bedford invites local
businesses of all sizes into its school for breakfast
around six times a year. These meetings have
successfully established sustained relationships
between the school and a range of local
employers. Teachers, students and businesses
can chat informally over a bacon roll and cup

of tea, before a talk, workshop or discussion.

By raising awareness of the local labour
market, Mark Rutherford School aims to
improve the quality of its careers advice and
work experience. These events allow teachers
and students to have good knowledge of

the employment opportunities and growing
sectors within Bedford. Students gain up-to
date, informed and tailored careers advice
from teachers and careers advisers as well

as direct contact with local businesses.

This is a programme that is simple, collaborative
and tailored to the needs of the school. Business
representatives include those from a wide range
of companies, from sole traders and small firms,
to larger national firms. Teachers have been

keen to engage with local businesses, and

now use their knowledge of industry examples

to supplement their teaching. Each breakfast

has a different topic, which attracts different
businesses, teachers and students to each
session. Recent examples include employability
skills, apprenticeships and careers in sport. Topics
can be proposed by anyone and the students are
surveyed to understand their interests and needs.

The simplicity and inclusivity of this partnership
is its strength. Anyone and any size business
can be involved. The flexibility of the setup
allows businesses to engage with the school
in a way which best suits the topic.

Local networks were key to initially
establishing these relationships. School staff
have links with the local Federation of Small
Businesses, Rotary Clubs and Chambers of
Commerce. These organisations are excellent
ways for interested smaller businesses

to meet contacts from local schools.

For more information see the school website
markrutherford.beds.sch.uk

Key features

™ Collaboratively planned

™ Teacher-focused

™ Sustained through long-term,
committed partnerships

™ Considerate of local needs

© Mark Rutherford School
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CASE STUDY

IBM support for teachers

IBM is committed to supporting STEM
education and to inspiring the next generation
of STEM professionals. One of the ways

it is achieving this is through support

for STEM Insight, formerly the Teacher
Industrial Partners’ Scheme (TIPS).

While IBM has a long-standing work
experience programme to motivate and
inspire young people about careers in the
tech sector, it also sees a clear need to do
the same for teachers, many of whom may
not have first-hand experience of industry.

STEM Insight brings teachers into businesses
on a two-week long placement to help

them develop a better understanding of

STEM industries, followed up by a course of
professional development delivered by the
National STEM Learning Centre and Network.
Participants then bring this knowledge back
into the classroom to support their teaching
and their ability to inform and inspire young
people about potential STEM career pathways.

Supporting teachers in this way gives them
the opportunity to gain an up to date, informed
picture of what a STEM based business does,
and what careers in these areas are available.
By linking the ‘teacher work experiences’ to
areas of the business with growth potential and
future job opportunities such as analytics and
cyber security, IBM is helping to raise teachers’
awareness of emerging labour market needs
and skills that will be in high demand. A recent
teacher on placement with IBM commented:
“Participating in TIPS has been an amazing
opportunity to experience the working
environment within an international high tech
organisation. Working with IBM has enabled
me to identify the skills needed by students

who would like to pursue a career in a similar
type of company. TIPS has empowered me
and given me the confidence to encourage,
prepare and support students wanting to apply
for entry into a modern STEM industry.”

IBM’s rationale is simple: engaging directly
with teachers means that the number of pupils
who can be reached can be very efficiently
amplified in a cost-effective way, increasing
the positive impact of business support for
STEM. It also helps engage employees across
the business, who in turn often become more
involved in other STEM education activities.

For more information, visit
stem.org.uk/stem-insight

Key features

™ Teacher-focused
™ Sustained through long-term,
committed partnerships
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CASE STUDY

Deloitte’s Technology, Media and Telecoms Challenge

With a focus on increasing awareness of and Deloitte is acutely aware of the STEM skills

access to careers in STEM-related fields, Deloitte gaps in the economy and shortage of UK

has developed a programme for 16 — 18 year old STEM graduates — and this programme

students to give them an insight into technology, is one of the ways it is working with

media and telecommunications (TMT) trends, schools to help address this issue.

to explore potential career pathways in these

sectors and to develop their interpersonal skills. For more information, visit
www?2.deloitte.com/uk/en/pages/about-

The ‘Deloitte Access’ programme, in partnership deloitte-uk/articles/deloitte-access.html

with Teach First, aims to improve social mobility
and opportunities for young people from low-
income communities. Students from some of

Key features

the country’s most disadvantaged localities ™ Sustained through long-term,
develop and pitch business ideas related to TMT. committed partnerships
Previous challenges have included developing M Considerate of local needs

an idea for a YouTube channel with a sustainable
revenue source, a design for a new smartphone,
and a business-to-business use for drones.

Over a three month period, with regular coaching
from Deloitte’s TMT partners and practitioners,
students develop their ideas and presentations
before presenting them to a panel of sector
experts via video conference, to compete

for a place in the final. The teams of students
then have one more month to finesse their

idea (with the help of their coaches) before
coming to London to present to a panel of
industry leaders and a large audience.

Throughout the challenge, students have the
opportunity to develop a better understanding

of these sectors and to meet a range of people
working in the industry — generating ambition and
inspiration for them to pursue these pathways.
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CASE STUDY

Arup and City and Islington College

Arup are an independent firm of designers,
planners, engineers, consultants and technical
specialists offering a broad range of professional
services. Arup supports engineering education
at City and Islington College by offering students
from the BTEC engineering course, who are
specifically interested in civil engineering, the
chance to work with Arup on a new infrastructure
project designing a refurbished shopping

centre development. Their aim is to inspire
students to consider a future career in civil
engineering. They particularly target students
from disadvantaged and diverse backgrounds.

Arup engineers support the students on a
weekly basis throughout the project, while
they work in teams to design and build model
prototypes of their proposed developments.
Graduate Arup engineers have a mentoring
role, which provides a professional
development opportunity for employees, as
well as giving the students valuable work
experience in the civil engineering sector.

Arup engineers give specialist talks to the
students, helping them to balance different
design requirements and also hold a 2-day
program at their offices, to teach them advanced
drawing software called “REVIT” which is suited
to complex building structures. University College
London helps to host the project events and
also runs a 2-day workshop where students
learn building design under extreme weather
conditions. Although the focus is on designing
and drawing a refurbished shopping centre,
however the students also construct a scale
model of the shopping centre, floor by floor.

City and Islington College find this kind of
business interaction invaluable, as both

the teachers and students gain an insight
into real-life civil engineering projects. This
supplements curriculum teaching and allows
the students to relate what they are learning
in the classroom to real-life examples.

[t is hands on, and students learn new
engineering and work-relevant project skills.

Once students have designed the prototype
shopping centre development, they present
their project to Arup engineers and students
from other institutions. Teachers noted that
this competition element brings the best

out of the students as it develops their

communication as well as project work skills.

Key features

™ Curriculum relevant
™ Considerate of local needs
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4. Who to work with?

Consider working through an external delivery partner or supporting

an existing scheme

- External brokerage organisations can provide support in building relationships

with schools and colleges.

- There are a large number of experienced national organisations with which you
can collaborate and whose aims and objectives may be well aligned to your own.
- Local providers can be particularly attuned to the needs of local pupils and economies.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Why work with a brokerage organisation?
External brokerage organisations are experienced
in liaising with both businesses and schools and
colleges and can make the process of building
these relationships much easier. They can also
help to match the needs and interests of both

organisations when identifying suitable partnerships.

These brokers are experts in business-education
relationships. As well as having established
contact with schools and colleges, they can
make the entire process much smoother through
familiarity with the steps required for success.

The main benefits of working with

a brokerage partner are:

« Help and guidance with the initial set-up
of the partnership and getting started.

- Administrative support, including contacting
and communicating with schools.

Support in conducting impact
evaluation (see Chapter 5).

- Training for business employees, for
example advice on appropriate language,
communication and age-group-specific needs.

« Learning from someone who knows what
works and not having to start from scratch.

+ Reducing risk. Brokers act to ensure that
companies are working with schools in the
required manner, for example child protection.

« Assistance with producing resources for schools
and colleges, as they have expertise on language
and delivery that businesses may lack.

- Existing infrastructure and extensive school and
college contacts to boost take-up of the scheme.
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Considerations

Brokerage partners tend to follow a particular
structure and method, so it is important to
assess whether a broker’s programme would

be aligned to the aims and motivations of your
own organisation. Smaller organisations may find
these kinds of agencies the best way to work with
schools and colleges in their local area over the
long-term. Some larger organisations undertake
a combination of working through an external
delivery partner and setting up and running

their own scheme. Whether working directly

with schools, or through an external brokerage
organisation, face-to-face contact between
business personnel and teachers is important.

You don’t have to start from scratch
Teachers and businesses are often unaware
of existing schemes, and this can lead to a
range of overlapping initiatives. Supporting an
existing scheme, or collaborating with other
businesses which have similar objectives, will
help to reduce duplication and target resources
more efficiently in key areas. Having a smaller
number of competing initiatives would make it
simpler for teachers and schools to navigate
the space and select a suitable partner.

Who are the national delivery partners

and brokering organisations?

See Box 6 for some examples of the existing
large national external delivery partners and
organisations. This list is not exhaustive, so check
online for local initiatives. Some national schemes
do have local branches, but do bear in mind
smaller, area-specific brokerage organisations
may be more appropriate. This can be particularly
relevant for small and medium sized businesses
that rely on a strong, local labour market.
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CASE STUDY

The Furness Education and
Skills Partnership

OBAE Systems

The Furness Education and Skills Partnership
(FESP) was established in 2011, with support
from the Royal Academy of Engineering through
its Barrow Engineering Project. FESP works in
Barrow-in-Furness to promote collaboration
between businesses and schools to benefit
young people. Barrow-in-Furness is a region
with a long-standing engineering heritage,
and many engineering firms are still based
there today. However, post-16 uptake of
STEM subjects remains poor, and many firms
struggle to attract young people from the local
area: 35% of 18 — 30 year olds left Barrow-in-
Furness to look for employment elsewhere,

double the rate for the rest of the country. - To provide real world examples to support
curriculum teaching, across primary

Local employers are keen to promote their and secondary schools, and sixth form

businesses to young people and FESP and further education colleges.

connects teachers with these businesses to - To develop workplace-transferable

bring the world of work into the classroom. skills in young people.

Businesses range from BAE Systems Submarine

Solutions, with around 5000 local employees, FESP is also committed to engaging teachers

to very small firms, including sole traders. and parents, recognising the influence these

FESP looks for commitment and drive from individuals have on young people’s aspirations

both businesses and teachers to ensure the and choices. The programme includes

partnership is sustainable over the long term. arranging teacher visits to local industry, and
careers fairs for pupils and parents. These

The nature of business engagement with help ensure young people make informed

schools through FESP is varied, but always and sensible career-relevant decisions.

involves collaboration between businesses and

teachers. Schools engage with a wide range

of businesses, giving young people a good Key features

sense of the local career opportunities available. ™ Collaboratively planned

This approach considers the local needs of ™ Curriculum relevant
Barrow-in-Furness, with all engagement tailored M Sustained through long-term,
towards meeting the FESP’s objectives: committed partnerships

- A balanced and collaborative education ™ Considerate of local needs

and business partnership, between
local schools and local businesses.

- To promote awareness of potential
careers pathways and raising
young people’s aspirations.
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BOX 6 Examples of existing business-school and college brokerage partners

Programme

STEM Insight

— Formerly the
Teacher Industrial
Partner’'s Scheme

The National
STEM Learning

Centre and Project

ENTHUSE

STEPs at Work —
Royal Academy
of Engineering
and University of
Wolverhampton

Teach First

Careers and
Enterprise
Company —
Enterprise
Advisers

Founders 4
Schools

Inspiring the
Future

Speakers for
Schools

STEM
Ambassadors

Ahead Partnership
— make the grade

Business in the
Community —
Business Class

Teach Too

— Education
and Teaching
Foundation

Young Enterprise

Tomorrow’s
Engineers

Education level
targeted

All levels

All levels

All levels

Secondary
schools

Secondary
schools

Secondary
schools

All levels

State secondary
schools and
colleges

All levels

Secondary
schools. Currently

runs local schemes

in Birmingham,
London, Yorkshire
and the Humber.

Primary and
secondary
schools

Colleges

Primary through

to university

Secondary
schools

Focus

Teacher
professional
development

Teacher
professional
development

Teacher
professional
development

Mentoring

Careers

Careers

Careers

Careers

Careers and
curriculum
enhancement

Curriculum
enhancement

Curriculum
enhancement

Curriculum
enhancement

Curriculum
enhancement

Various

Programme details

Teachers of STEM subjects complete a placement with a local
STEM-related employer, followed by a CPD package delivered
by National STEM Learning Centre and Network.?®

Business support for teacher professional development, particularly
by supporting the ENTHUSE awards and financing STEM CPD
for teachers at the National STEM Learning Centre.?

Business support for teacher professional development through
teacher visit days to a local STEM-related industry. STEP’s at
Work has regional coordinators across the country.*

Teach First’s ‘Futures’ mentoring programme is designed to
help disadvantaged pupils access higher education through
bespoke local area partnerships with businesses.*°

If you would like to volunteer permanently with local schools,

the new Enterprise Adviser Network aims to establish lasting
connections between volunteers from business and school senior
leadership, working together with other businesses in the area to
develop an effective employer engagement programme.'

Targeted towards business leaders, from businesses of all sizes,
particularly start-ups. The scheme involves speaking to pupils
about your job, followed by a question and answer session.*?

Volunteers sign up to commit one hour per year to speak about
their job through delivering a careers talk in schools. This relies
upon several different businesses engaging with individual
schools to provide a range of career examples.*

High profile speakers for state secondary schools. Particularly
targeted at middle-to-higher management. The business-person
delivers a talk about their insights and experiences.*

STEM Ambassadors are business-based volunteers who support the
teaching of STEM subjects in schools. This support includes careers talks
or fairs, practical workshops, supporting classroom teaching, after-school
STEM clubs, mock interviews and sessions on employability skills.*®

Partnerships between educators and employers to design
engaging and inspirational work-related practical activities

for pupils. Targeted specifically towards local needs. Ahead
Partnership brings together schools and businesses and co-
ordinates collaboration and the joint production of resources.*

Business in the Community focuses on mutually beneficial, long-term,
sustainable, partnerships between businesses and schools, delivered through
its regional business class clusters. Businesses wishing to work with schools
are supported throughout by a dedicated business class education manager.*’

Business personnel spend time teaching their occupation within colleges or
contribute to curriculum development. Teach Too also encourages vocational
teachers to update their industry experience through work placements.*®

Young enterprise run workshops on workplace skills that complement the
National Curriculum. Businesses can get involved in a number of ways, from
providing a donation, assisting with workshops or mentoring students*®

This is a co-ordinated schools outreach and careers information programme
led by the engineering community. It aims to allow everyone between
11and 14 to have at least one engineering experience with an employer.
Any engineering company can join and there are regional programme
managers across the UK. Tomorrow’s Engineers also provides a ‘toolkit’

of resources and activities to support the scheme, including evaluation.>®

Please note, these are sorted purely by programme focus and this table does not constitute or imply endorsement.
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EVALUATE AND IMPROVE

5. Evaluate and improve

Collect relevant data and use this to systematically improve the programme

- All schemes should be evaluated — results can be motivating for both partners
and can help ensure the sustainability and effectiveness of the scheme.

- Evaluation can be conducted very simply and a number of
organisations have produced guidelines to help you.

- Evaluate your scheme against the original aims and use this information

for continual feedback and improvement.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 0

Through evaluation, you will gain insights that
will allow you to assess whether your initial
objectives have been achieved. If the right
information is collected regularly, this can then
be used systematically to improve the scheme.

Simple methods for evaluating
education engagement have

been developed by a number of
organisations and these can be
easily adapted to suit your scheme.

Keep it simple

Evaluation doesn’t need to be complicated — it
can often be done very easily and very cheaply.
Simple methods for evaluating education
engagement have been developed by a
number of organisations and these can be easily
adapted to suit your scheme (See Box 7).

Collect information for reporting

Figures and results can be helpful for ensuring
senior management’s continued support, and
helps support decisions about the continuation
or expansion of a programme. Evidence of
positive impact is highly motivating for both
the business employees and the teachers
involved, further supporting the sustainability
of the scheme. Evaluation data can also help
identify if and where a scheme is not meeting
objectives and highlight areas for improvement.

The Generic Social Outcomes framework®',
developed by the Arts Council, is a useful resource
when considering what type of information to collect
and how to record it. It is also helpful to ask yourself
which aspects of the scheme you would be willing
to change as a result of the evaluation. The process
of feedback and improvement will only be effective
if you are collecting the information you need.

Assess against your objectives

Measure your impact against the key aims

of the scheme as identified at the outset.
Evaluation of a partnership programme should
consider both the aims of your organisation and
those of the partnering teachers and schools

or colleges. Remember that not all aims are
quantitatively measurable. Qualitative verbal

or written feedback can also be useful.
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How to evaluate a scheme

What to test:

Adopting a principle of only testing things you
can change will help simplify your evaluation.
Evaluate both benefits to the business, including
‘softer’ benefits such as staff development,

and benefits to the teachers and pupils.

Make evaluation proportional to the scale of the
programme. A one off event may not require
long term evaluation, but long term monitoring
of larger schemes can be valuable. Data is vital
if the scheme is to be scaled up in the future.

How to test it:

Follow an existing framework or protocol
(described in Box 7), or learn from businesses
with established schemes. Discuss with them
how they manage evaluation and feedback.
Ensure any questionnaires are well designed
and concise, and that they do not ask any
unnecessary or leading questions.

Include qualitative and quantitative analysis,
such as observation, questionnaires, data
analysis (for example of examination results)
or interviews. Oral or written feedback can be
just as valuable for improving the scheme.

« Build evaluation formally into the scheme
as a continuous data collection process, eg
by asking for feedback after each school or
college visit. A yearly cycle of evaluation and
improvement can match up well to the school
cycle, but your evaluation cycle will also
depend on the length of your programme and
on how frequently you work with students.

Next steps
If your company is large enough, nominate
a single person to be responsible for
evaluating the success of the scheme and
build this into their formal responsibilities.
Actively seek out areas for improvement.

- Keep abreast of changes in STEM education
and curriculum content which might
affect the relevance of your scheme.

A yearly cycle of evaluation and
improvement can match up well to
the school cycle, but your evaluation
cycle will also depend on the length
of your programme and on how
frequently you work with students.

BOX 7 Frameworks to support the evaluation of STEM education interventions

. Research Councils UK, Evaluation: Practical
Guidelines.*? This guide is for researchers
looking to evaluate their public engagement. It

contains useful guidance on data collection and
prior planning which is applicable to businesses.

« STEM Learning Centre, Does it work?
Better evaluation: better STEM.> This
contains a flow chart on how to integrate
evaluation into your programme.

« STEM Learning Centre, Summary of Public
Sector Guidance for Evaluation with
respect to STEM Initiatives.>* This guide to
evaluation includes some helpful examples.
Some brokerages (including Business
Class,* Ahead Partnership,* and Tomorrow’s
Engineers®) provide an evaluation
component as part of the programme.
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