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Welcome 

Professor William Chaplin, Head of School of Physics and Astronomy, University of Birmingham 

Bill Chaplin is Head of School and head of the Solar & Stellar Physics Research group at the School of 

Physics and Astronomy at Birmingham. His research is focused on using observations of the natural 

oscillations of the Sun (helioseismology) and other stars (asteroseismology) to further our 

understanding of stellar evolution theory, the solar cycle and stellar variability more generally; and 

to use asteroseismology to characterise the Sun-like and red-giant hosts of newly discovered 

exoplanet systems.  

 

Keynote Speaker: Professor Louise Archer, currently the Karl Mannheim Chair of Sociology of 

Education at UCL IOE (2017 -) and co-chair of the Centre for Sociology of Education and Equity (with 

Jessica Ringrose and Carol Vincent). Louise is also the Principal Investigator (PI) of a number of large 

national projects.   

Louise’s Keynote Supporting equity and inclusion in physics  

What causes inequalities in physics participation and why are these trends so resistant to change? 

What can be done to make physics education more equitable and inclusive? In this talk I draw on 

findings and resources from several large, national research studies, including insights from the 13 

year ASPIRES longitudinal study (which tracked a cohort of young people from age 10-23 to identify 

factors shaping STEM trajectories) and resources and teaching approaches developed by the Youth 

Equity+STEM project and the Primary Science Capital Teaching Approach project, both of which 

involved co-designed tools for practitioners to support equitable and inclusive practice. 

 



STRAND 1 – The Cutting edge of physics 

Dr Leah-Nani Alconel, Spacecraft Engineer and Aerospace Engineering course lecturer in the School 

of Metallurgy and Materials. Deputy Admissions Tutor for the School, University of Birmingham 

Dr Alconcel has over 14 years of experience working as an engineer and manager on planetary 

exploration missions throughout the solar system including the Cassini mission to Saturn, JUICE 

mission to the Jovian system, and the Cluster multi-spacecraft mission investigating the Earth’s 

magnetosphere. She has worked on the full life cycle of space missions, from concept and design 

through to build, launch, operations and end-of-life. 

Dr Alconcel has long-standing interests in both photography and public engagement in science. She 

has developed and delivered outreach activities for the Royal Society Summer Science Exhibition, 

Imperial College London, and many other schools events and festivals. She is passionate about 

inclusivity in STEMM teaching, and particularly in aerospace and space engineering. She actively 

strives to recruit and retain a diverse student cohort to the School’s courses. 

Leah-Nani’s talk “But Miss, isn’t it a vacuum? Why we make measurements in space” 

Dr Alconcel is a spacecraft engineer and Aerospace Engineering course lecturer in the School of 

Metallurgy and Materials. She has worked on the full life cycle of space missions, from concept and 

design through to build, launch, operations and end-of-life. She will take you on a whistle-stop tour of 

planetary exploration missions throughout the solar system, and discuss the future of space 

engineering. 

 

Professor Tzany Kokalova Wheldon, Positron Imaging Centre Director, University of Birmingham 

Tzany is a Reader in nuclear physics working in the field of exotic nuclei (more details) and leads the 

Positron Imaging Centre (PIC) at the University - a multi-disciplinary research laboratory for both 

academics and industry. Tzany has been named in the 2020 Timewise Power 50 awards: a roll call of 

50 powerful executives in the UK who also work part-time or flexibly. 

Professor Wheldon’s work spans the full breadth of nuclear physics from experimental nuclear 

astrophysics and machine learning, to medical isotopes, applications and industry-related nuclear 

decommissioning. She carries out research, teaches, and supervises eight PhD students, and has key 

roles mentoring women. 

Tzany’s talk is ‘To the nucleus and beyond... From rugby balls to the understanding of element 

formation in the Universe.’ 

Fundamental nuclear physics research spans many orders of magnitude in both time and size. From 

fractions of a second after the Big Bang, to stellar explosions after millions of years, nuclear physics is 

needed to understand the production of all matter in the Universe – the star dust we are all made of. 

From the nucleon (femtometres, 10–15 m), to neutron stars (km), nuclear physics research is 

inextricably linked to our understanding of stellar objects. 

If we go back in time to fractions of a second after the Big Bang (10–5 s) the Universe was a 

primordial soup of quarks, anti-quarks and gluons known as a Quark-Gluon Plasma. These particles 

interact via the strong force and, according to our understanding, the nuclear force is the result of 

their residual interactions. In fact, protons and neutrons are each made of three quarks but only 

http://www.np.ph.bham.ac.uk/research/#exotic_nuclei
https://www.birmingham.ac.uk/research/activity/physics/particle-nuclear/positron-imaging-centre/index.aspx
https://www.birmingham.ac.uk/news/2020/university-of-birmingham-nuclear-physicist-is-honoured-in-power-awards


around 1% of their total mass is due to these quarks, the rest is from the binding energy of the strong 

force. Indeed, about 99% of the mass of the visible Universe is due to the strong force.  

A big part of the nuclear physics community of researchers, including myself, is intrigued by 

investigating the structure of the nucleus. We often imagine the nucleus as a sphere, a homogeneous 

mix of protons and neutrons. In fact the majority of nuclei are not spherical, but prolate deformed 

like a rugby ball in their lowest energy states, i.e. when they are coldest, in what is called the ground 

state However, the specific structure of the nucleus can change depending on the amount of internal 

energy. For the same number of protons and neutrons the degree of excitation (or heating) of the 

nucleus affects the precise arrangement of proton and neutron orbits, which can lead to a variety of 

eccentric and intriguing shapes within the same nucleus. These are called “excited states”.  

My talk will explore the wonderful world of nuclear shapes and their role in forging the elements in 

the stars. 

 
Professor Cristina Lazzeroni, Prof in Particle Physics 

Cristina Lazzeroni graduated in Physics in 1992 at the University of Pisa, Italy, with a research in 

Particle Physics on beauty meson decays. Immediately after, at the same university, she did her PhD 

in beauty production at fixed target in an experiment at CERN. After her PhD, she moved to 

Edinburgh first, then to Cambridge where she worked on kaon and beauty physics until 2007, when 

she moved to Birmingham University. 

Cristina is an enthusiastic communicator and frequently visits local schools as part of her interest 

in enhancing public engagement, interest, understanding and awareness of physics through 

outreach. 

Cristina’s talk is ‘Current research topics in Particle Physics.’ 

The current cutting-edge research topics in Particle Physics will be reviewed. The main research 

streams and new developments will be presented, including how they fit in the big theme of 

searching for new physics phenomena beyond the Standard Model, and ways this knowledge can be 

brought to students in an engaging way will be considered. 

 

 

STRAND 2 - Skills, careers and Levelling Up – Physics in context 

Charles Tracy, IOP Senior Adviser, Learning and Skills - Charles will be chairing Strand 2 

Charles is the senior advisor for Learning and Skills at the IOP. He joined the Institute in 2006 and 

was Head of Education from 2008 to 2022, overseeing projects for: recruiting and retaining teachers, 

supporting physics teachers’ professional development (including the Stimulating Physics Network 

projects), improving diversity and inclusion in schools, developing a physics curriculum that is fit for 

purpose and producing resources to support teachers and students.  

Charles taught in Hertfordshire schools in the 80s and 90s as a physics teacher, head of physics, head 

of science and an adviser. He has also worked as a consultant for the BBC and Channel 4 and 

developed educational websites. Over the years, he has written textbooks, been involved in 

curriculum development and led subject based CPD sessions for teachers. Amongst other things, he 

has spent 35 years worrying about the teaching of energy. 

https://www.birmingham.ac.uk/schools/physics/outreach/enhancing-physics-outreach.aspx
https://www.birmingham.ac.uk/schools/physics/outreach/enhancing-physics-outreach.aspx


Dr Mark Whalley, Manager - Learning, IOP 

A former teacher, school leader and physics researcher and now “Manager – Learning” at the IOP 

overseeing much of our work impacting school physics and teachers. Mark continues to dabble in 

astrophysics research!  

Mark’s talk is ‘Why does physics matter? What it is, what it’s for, who it’s for, and what you can do 

with it’.  

Join Mark Whalley @DocWhalley talking about the value of physics, careers and the economy. 

 

Making Choices – A Teach Meet format  

How can we ensure these pathways and options are available to all? Introduces some great current 

work and approaches to support young people to consider a variety of pathways and equip them 

with taking decisions. Presentations from: 

Natasha Watkinson, Gatsby, Project Manager in Technical Education 

Natasha works on Gatsby’s programmes supporting delivery of technical education reform, with a 

focus on provider readiness for delivery of T-levels, and employer engagement with technical 

education. Prior to joining Gatsby she worked in grants management at the Wellcome Trust. 

Natasha will outline the rollout of T-levels, new technical education qualifications for 16-19 year olds. 

T-levels have been developed in collaboration with employers to meet the needs of industry and 

prepare students for skilled employment, apprenticeships, or further study. 

Steve Essex, Assistant Headteacher and Head of Science Faculty, Ernesford Grange Community 

Academy 

Steve is also MAT Physics Adviser for the Ogden Trust, Coventry SCITT Subject Development Leader 

for Science, Coventry Ogden Trust Partnership Coordinator, PTI Physics Teacher Leader and National 

STEM Centre Lead Facilitator. 

Having gone through the full academia experience of achieving a PhD and moving into research, 

Steve began supporting outreach work for the University of Warwick Physics Department and 

strongly believes that everyone who is lucky enough to have accumulated subject knowledge should 

endeavour to share it. He is certain this country will be better with a well educated young generation 

and wants to play his part in helping students appreciate the world around them. 

Dr Chris North, Director of Student Recruitment and Admissions, Head of Public Engagement, 

School of Physics and Astronomy, Cardiff University  

Chris is also a Senior Lecturer in the School of Physics and Astronomy and works on public 
engagement, education and data visualisation for a range of projects, most notably the Gravity 
Exploration Institute. He is also the Academic Lead for the Physics Mentoring Project.  

Katherine Platt, Influencing and Engagement Team Leader, IOP 

Katherine Platt leads the IOP’s team of Influencing and Engagement Managers, who are spread 

across England and who work with stakeholders across all areas of the IOP’s strategy. Katherine’s 

original background is in Geophysics. Her career has focussed on science communication, including 

public engagement and primary science CPD.   

https://physicsmentoring.co.uk/


 

Whole School Equality Approaches – Panel showcasing and discussing work in education which 

takes a holistic approach to challenging barriers to inclusion. 

Sarah Cosgriff, Inclusion Consultant ASE 

Sarah Cosgriff is an Inclusion in Schools Consultant for the Association for Science Education and 

previously worked on the Improving Gender Balance programmes at the Institute of Physics. In both 

roles, she has supported schools to adopt whole-school approaches to addressing inclusion. In 

addition to their role at the ASE, Sarah also works for Schools OUT UK who are a LGBT+ education 

charity who founded LGBT+ History Month in the UK. 

Dr Martin Sullivan, Principal of Solihull Sixth Form College 

Solihull Sixth Form College is a specialist provider of A level, BTEC and CACHE education to 16-19 

year olds from Solihull and Birmingham. With more than 40 subjects on offer, the College offers one 

of the widest range of courses in the region. 

Chrissie Sargent, Associate Assistant Headteacher for Equality and Diversity, Mental Health and 

Wellbeing, Noel-Baker Academy, Derby 

And Ruth Brown, Lead Practitioner in Science, Noel-Baker Academy, Derby 

Noel-Baker Academy promotes positive mental health and wellbeing for our whole school 

community (children, staff, parents and carers), and recognises how important mental health and 

emotional wellbeing is to our lives in just the same way as physical health. Our Academy is a safe 

place for children and young people to experience a nurturing and supportive environment in which 

they can build on their self-esteem and learn strategies to be resilient and be able to overcome 

diversity. 

 

 

 

STRAND 3 - Physics Education Research (PER) 

Rachel Hartley, IOP Pedagogy and Professional Practice Strategic Lead - Rachel will be leading 

Strand 3 

Rachel's role as lead for IOP’s Pedagogy and Professional Practice provides support for everyone 

coaching physics and looks deeply at physics education research along with evidence of education 

project successes. 

 

Rachel taught in London for 13 years before joining the IOP in 2007. She led CPD programmes in 

over 50 schools as part of the IOP's Stimulating Physics Network (SPN) and Improving Gender 

Balance pilot. Rachel completed a Masters in Education by Research on the impact of the SPN pilot 

and has been obsessed with data ever since. Current projects include the IOP's Physics Teacher 

Educator programme and a Spaced Learning action research trial. Rachel has a lifelong commitment 

to physics education, making it accessible for all and dispelling the myth that it's too hard!  

 



 

James de Winter, Affiliated Lecturer in Science Education, University of Cambridge 

James currently leads the secondary Physics PGCE course and contributes to the science provision on 

the Primary PGCE courses as well as supervising on the MEd course. He is a member of the Physics 

Education Research Group at the University of Uppsala, Sweden, where is studying for a doctorate 

focusing on the developing professional identity of early career physics teachers. James also works 

with the Ogden Trust on many of their national education projects including leading their research 

network and designing and delivering a project to support early career physics teachers. 

James’ talk: Knowledge Transformation - From PER to the Classroom 

This session will consider what physics education research (PER) can and cannot offer classroom 

teachers. It will look at ways that ideas from PER can be integrated into classroom practice and how 

they might be evaluated. 

 

Physics Education Research club: bringing education research into the physics classroom 

Led by Carole Kenrick, Professional Support Coach, IOP and Secondary Science teacher and Kerry 

Colyer, Elton High School 

 

Carole Kenrick “I love science, I love teaching, and I love sharing my love of science and teaching 

with others. 

I am an experienced physics specialist science teacher in both primary and secondary, with a 

decade’s experience training teachers, including for the Institute of Physics, The Ogden Trust, Teach 

First and STEM Learning. I am particularly passionate about evidence-informed pedagogy, 

developing students’ identification with physics, and building partnerships between schools. 

My aim is for pupils to become knowledgeable and passionate about science, understanding both 

scientific principles and processes. I want to develop my pupils' understanding of how science can 

open doors and enrich their lives”. 

 

Kerry Colyer, Elton High School 

Kerry is Assistant Head of Science at Elton High School, Bury and continues to lead physics CPD as 

part of the Stimulating Physics Network, which she started with the IOP in 2018. 

PER club presentation and discussion: How can we support physics teachers to access, engage with 

and apply education research that is relevant to them? Over the past year Carole has piloted an 

online Physics Education Research club, which focused on a different topic each half term – maths, 

literacy, equity, cognitive science and SEND. In this session she will share how she set up and ran the 

club, and provide an overview of key take aways and the impact on participants and their students. 

You will also come away with ideas and resources for running your own PER club. 

 
 
 



 
Research Meet with: 
 
 
Jackie Flaherty, The Ogden Trust 
Jackie leads the CPD programmes for the Trust this includes Phizzi CPD for primary partnerships, CPD 

programmes to support secondary teachers and the Ogden primary physics professional learning 

(P3L) programme. 

Jackie is also Director of Training and Development at Chipping Campden School, a secondary 

comprehensive school in the North Cotswolds, where she teaches physics across KS3, 4 and 5. She is 

a physics graduate and has been teaching in secondary schools and involved in running primary 

partnerships for over 20 years. Jackie has an MSc in Teacher Education. 

Jackie’s talk: In what ways can a subject-specific professional development programme support 

beginning science teachers in their teaching of physics? 

Supporting beginning teachers in the early stages of their career has been acknowledged as an 

important factor in resolving the current teacher retention crisis as demonstrated by the introduction 

of the Department for Education Early Career Framework. Given that physics teacher retention is a 

particular and persistent concern, despite the implementation of numerous initiatives to remedy the 

problem over decades, this practitioner-led action research project piloted a programme aimed to 

support the transition between ITT and the NQT year with a series of physics specific interventions.  

 

Dr Jessica Hamer, Influencing and Engagement Manager, IOP 

Jessica is the IOP’s Influencing and Engagement Manager for the South of England Region, she also 

works at King’s College London on the SCARI Computing project. She is a former teacher and teacher 

trainer and has a PhD in palaeoclimatology. She has a keen interest in the barriers young people face 

when it comes to subject choice, especially Physics. 

Jess’ talk is ‘Supporting young people with their physics learning and subject choices; the role of the 

family.’ 

Very little research exists on the link between family and a child’s physics uptake. However, studies 

do show that children’s attitudes towards physics correlate strongly with that of their parents. This 

session draws on findings from a large study of over 2,000 parents and carers in English state 

secondary schools that were part of the IOP’s Improving Gender Balance project. It will focus on 

identifying and understanding of the parental attitudes and background characteristics that are 

linked with choosing physics and suggests ways in which parents/carers, schools and the wider 

community can support young people to make freer subject choices. 

 

Dr Wonyong Park, University of Southampton 

Wonyong is a Lecturer (Assistant Professor) in Southampton Education School, University of 

Southampton and a recent graduate of the Department of Education at the University of Oxford. His 

research looks at the intersections of science, humanities and education and he is currently working 

on an ESRC-funded project about disaster education as principal investigator. 



Wonyong’s talk is ‘Enriching physics learning with the history and nature of science’. 

Recent discoveries in physics such as the Higgs boson, gravitational waves, and black hole 

photographs have led to the public’s increased interest in modern physics and physicists’ activities. In 

this talk, I will draw on the ‘family resemblance’ approach to illustrate how the history and nature of 

physics can be incorporated into teaching these modern physics topics. The family resemblance 

framework highlights physics as a epistemic and social enterprise and can be applied to various 

topics in the secondary physics curriculum. Practical examples and effective strategies for classroom 

application will be shared. 

 

Dr Judith Hillier, Deputy PGCE Course Director and lead PGCE Science tutor at the University of 

Oxford Department of Education 

Judith teaches on the Masters in Learning and Teaching and the Masters in Teacher Education and is 

a Fellow of Kellogg College, with a physics degree from the University of St Andrews, a PhD in 

condensed matter physics from the University of Leeds/Institut Laue Langevin, and a PGCE from the 

University of Oxford. She taught for several years in an Oxfordshire comprehensive school. Judith 

researches the recruitment, retention and education of science/physics teachers, the role of 

language in science, and gender and diversity in STEM education. In 2021 she was awarded the 

Marie Curie-Sklodowska medal for her significant contribution to the support of women in physics 

through her work with the Conference for Undergraduate Women in Physics, and to the education 

of teachers of physics. 

Judith’s talk: What does physics education research tell us about ensuring physics is for everyone? 

“Pushing girls to study physics isn’t equality” and “My sons have been excluded from science events 

aimed at girls” – just two of the views that have come my way in the last two months. Drawing on 

my research with the Conference for Undergraduate Women in Physics, I will explore the data on 

who does participate in physics and who is under-represented, the experiences of those minority 

groups in physics, and what physics education research tells us about how to make physics a more 

equitable discipline where all feel included and enabled to participate. 

 

This conference has been organised in partnership with, and generously hosted by, the School of 

Physics at the University of Birmingham. 

Follow up contacts: 

Please contact Katherine Platt, Influencing and Engagement Team Leader, IOP via email at 

Katherine.platt@iop.org to discuss opportunities relating to strand 2 - Skills, careers and Levelling Up 

– Physics in context and strand 3 - Physics Education Research 

Please contact Dan Cottle, School of Physics, University of Birmingham via email at   

d.cottle@bham.ac.uk to discuss opportunities relating to strand 1 – the cutting edge of physics 

 

Registered office: 37 Caledonian Road, London N1 9BU 

IOP Institute of Physics Registered charity number 293851 Scottish charity number SC040092 

mailto:Katherine.platt@iop.org
mailto:d.cottle@bham.ac.uk

