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“Physics knowledge and skills are

P hys i CS E d LUCa ti on an d powerful drivers of productivity and

e o innovation and open doors to a
TI"a ININ g range of rewarding careers across

the entire economy.”

Too few young people are choosing physics-related
education and training beyond the age of 16, to fuel future
iInnovation

Employers are struggling to find people with the requisite
skills among the current workforce, forcing them to scale
back planned R&D.

There is a lack of diversity among those studying and
working with physics, limiting opportunity and innovation
outcomes.



https://www.iop.org/sites/default/files/2022-09/Physics-Investing-in-our-future.pdf

Barriers to unlocking

potential

WHAT ARE THE MOST SIGNIFICANT BARRIERS
PREVENTING THE UK FROM DEVELOPING THE
WORKFORCE NEEDED FOR PHYSICS R&D TO THRIVE?

1. Teaching workforce
challenges

There are serious shortages of
teachers with a physics background
in secondary and further education.

2. Lack of diversity and
inclusive culture

Women, people from disadvantaged
backgrounds, disabled people,
those who identify as LGBT+, and
minority ethnic groups are all
underrepresented.

“Increasing R&D investment

to 2.4% of GDP by 2027 would
generate an additional 80,000

jobs and £30.5bn in GDP'”

3. Inflexible research careers &
interaction with industry

Research career structures are
narrow with few incentives for
industrial engagement, preventing
people from moving easily between
academia and industry.


https://www.iop.org/sites/default/files/2022-09/Physics-Investing-in-our-future.pdf

Physics Education in Schools & Universities

PHYSICS STUDENT NUMBERS

Physics Student numbers have been on the up (until 2021/22): Gender balance has been improving at UK
universities, but less in schools.
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EDI ISSUES in UK PHSYICS
e Gender

e Region /Economic
Background



Girls consistently outperform boys at GCSEs

Percentage of pass and top grades across all subjects
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Gender & Participation: The Pipeline

Physics has an even gender split at GCSE in England & Wales. It’s then very male-dominated at further education- slightly less so in higher education.

All Subjects %

Broad Category Category MNumber doing physics Phiysics % Female Female
Secondary Education GCSE (Northern Ireland 2022/23) 2,759 42% 51% I . '.
16 years old GESTE (Wales, aged 15- 2021/22) ~ 5 O % 8,159 51% 50% . ®
National 5 (Scotland, 2022/2023) 13,235 28% 50% - 9 ®
GCSE (england- 2021,/22) 164,948 50% 49% ®
Further Education A Levels in Wales 1,326 20% 56% — ® @ |
A Levels in England (2021/22) 35,894 55% _ I ®
Scottish Advanced Highers (2022/23) 2,085 55% | ® o
18 years old scomisn Highers (2022/23) ~ 2 3 % 7,995 54% B ® ®
Science T-Levels 152 51% @
Engineering T-Levels 1,632 51% | ® ®
English Apprenticeships (any connection to physics) 29,360 50% - (] 9
English Apprenticeships (strong connection to physics) 210 50% ! , |
Higher Education First Year Postgrad Degrees (English Domiciled) o 2,120 65% | ® 9
(Seudents) First Year of Postgrad Degrees (Scottish Domiciled) ~3 O /O 125 65% e o
Unive rsity First Year of Undergrad Degrees (Scottish Domiciled) 425 0% ¢ ¢
BSc/ MPHYS First vear of Undergrad Degrees (English Domiciled) 5,195 56% I » B |
Graduates (in work in  Graduates working in Education (graduating 5 years before 2021) 235.62 T4% . .
GBin 2021) Graduates in industry, graduating 1 year before 2021 1,340 59% | [ ) @
Graduates graduating 3 years before 2021 1,720 58% | ® ¢
Graduates graduating 5 years before 2021 1,870 58% ALL ® @
Graduates Graduating 10 years before 2021 1,500 57% sy b j e Ct S [ ] 9
Graduates working in Financial Services (graduating 5 years before 2021) 186 44% ® ®
Graduates working in Manufaquring (eraduating 5 vears before 20211 15082 i o .
Higher Education (5taff) All non-academic staff 1,850 B3% I . '.
Technical Professionals 500 61% 9 ®
Junior Researchers / Lecturers 2,005 52%
Researcher Mid-Level Researchers [ Lecturers 875 51% || .. :
Senior Researchers / Lecturers 805 43% | (] @
PROF Professors 0 1,015 30% | - @
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Black or Black
British is the most
underrepresented

EDI ISSUES IN PHYSICS EDUCATION ““#yeics.

UNIVERSITY PHYSICS STUDENT ETHNICITY IN PHYSICS

Representation Level
Subject

2 ; s : 3

S £ 8 S P 54
Characteristic ® ” - 2
Chinese - - . - - -
Asian or Asian British - Indian . . . . -
Mixed I
Unknown/Not applicable . - . .
White
Other Asian background l I . - .
Other l l .
Asian or Asian British - Bangladeshi . . .
Asian or Asian British - Pakistani - D . . .
Black or Black British - African - . . D -
Black or Black British - Caribbean L ] L i [ L]
Other Black background _ - - I - 8

Students from Black and some Asian backgrounds continue to be under-represented in physics at university: More-
so than in many other comparable subjects



EDI issues in the UK :
economic background

GCSE results: Grades show growing 1¢ years old
g regional divide in England

-

Percentage of top grades, 7 (formerly A) and above, by region

Selective and private schools in England
maintain highest top GCSE grades

Percentage of top grades, 7 (formerly A) and above, England
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https://ifs.org.uk/inequality/chapter/education-inequalities/

EDI ISSUES IN PHYSICS EDUCATION

UNIVERSITY STUDENTS DEGREE OF PRIVILEGED BACKGROUND

Physics University
Students from the
UK are especially
likely to come from
more advantaged
parts of the
country

Characteristic

Unknown/Not applicable
B Quintile 5 (Least disadvantaged)

M Quintile 4
B Quintile 3
B Quintile 2
Quintile 1 (Most disadvantaged)

Sources: Department for Education (DfE), HESA/JISC

Among comparable
subjects, Physics
students are the
most likely to have
attended privately
funded schools

Unknown/Not applicable
State funded school or college

M Privately funded school

IOP Institute of Physics
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&

UK Research
and Innovation

Science and Technology Facilities Council (STFC)
Funding for Public Engagement:

e Public Engagement Spark Awards

e Public engagement Nucleus awards

e Leadership fellowships in public engagement

" =

‘€ THE WONDER INITIATIVE
Ll “a
. *

The Wonder Initiative
focuses on working with
participants from the 40%

most socioeconomically
deprived areas of the UK,
in particular eight to 14-
year-olds and their
families and carers

. . i
M | sciglhce & Technology | UK Resdapghy
e Council and Innovetig

The Institute Of Physics (IOP)
Limit Less campaign supports
young people to change the
world and fulfil their potential
by doing physics

Limit Less

.

Apply for £500 - £4,000
Three rounds a year! 11
I0OP Institute of Physics



Laboratory OPEN DAYSeg

O P E N D AYS I N U K L A B s | Family fun | Science | Technology

Computing | Workshops | Tours

......

More than
5,000 visitors
from across
the North West

VIRTUAL
VISIT
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Conference for Undergraduate Women and Non-
Binary Physicists UK and Ireland (CUWIiP+)

The goal of the conference is to encourage
il undergraduates to remain in the physics field by:

/ e *-‘::‘:f:j:;f |

e focusing on development as a scientist

e connecting, building connections and sharing
experiences with other physics students
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Outreach Roles at CERN

O International Particle
ATLAS & LHCB OUTREACH CO-COORDINATORS |@ hysies Quireach aron?

UK is member of the
International Particle Physics
Outreach Group (IPPOG)
Collaboration

: Clara Nellist, 2019-2021 Kate Shaw, 2014 - 2019
Bf‘g\:ipsﬁr'%iﬁgﬁgﬂigé? University of Amsterdam ICTP & the University of
y and Nikhef sSussex

Harry Cliff, 2019-2022 Mark Williams, 2021-2023 Gediminas Sarpis, 2023-20225
University of Cambridge University of Edinburgh University of Edinburgh



Each year 100's organised around the world

Particle Physics
Around 20 UK universities take part, inviting local school
M a Ste rCIa SSES students to spend a day being a particle physicist!

ORGANSIED BY IPPOG
ANNUALLY

Many PhD students and postdocs at CERN take part

Every day at 4pm is the video coneference, moderated by CERN
scientists

Helps students get a feel for
research

Students get to analyse real data! And get ,' |
to visit a local university for the day. T
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OUTLOOK
Strengths

e UK Physics public engagement and outreach is one
of the best in the world, however further
investment is needed

e Plenty of research into problems of inclusion and
diversity in physics, fantastic publications that
benefit the international committee too

e Good community of scientists working in public
engagement, in the UK and at CERN

Weaknesses

e UK still has a lack of physics graduates, lack of
physics teachers, poor career pathways, limited
funding for initiatives or long term strategies

e Issues in EDI are systemic, change is happening
but very slowly, bigger effort from government and
society needed

e Universities could work together more, and insist
to focus on under privileged students and regions
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Thank you!

Our UK community is very proud
of the UK physics education and
outreach agenda, however many
issues remain that must be

addressed.

THANKS TO IOP AND STFC FOR INPUT TO THIS TALK
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