
 
 

 

February Festival of Physics – Tuesday 16, Wednesday 17 and Thursday 18 February 2021 
A three-day event for anyone teaching science and physics covering core topics and contextualising the curriculum from the 

team at IOP. You are welcome to attend as many or as few sessions as you want!  Make a note of your choices and then book 

online at bit.ly/FPF2021. Sessions will run using Zoom 5.3.0 or later – information will be given in the booking confirmation.   

Any queries, please contact teacherCPD@iop.org 

 

Day 1: Forces, Electricity, Energy and BEST 

Day 2: Health Physics (morning) and Physics and Sports (afternoon) 

Day 3: The role of physics in building a more sustainable future (morning) and Nuclear Physics (afternoon) 

 

Days 2 and 3 focus on contextualising the curriculum. Each day will feature a morning and afternoon session focusing on a 

specific context. We will hear from experts in the fields, as well as our experienced coaches who will contextualise some 

fascinating physics and show you how it relates to the classroom. 

 

 

Day 1 - Tuesday 16 February, 10am – 3.40pm 
 

Tuesday 16 February - sessions (all day) 

Session Times KS3 sessions KS4 sessions KS5 sessions 

1 10 – 11am Forces  Forces  Forces  

2 11.10am – 12.10pm Electricity  Electricity  Electricity  

3 1.15 – 2.30pm Friends of Physics - Physics Teaching podcast, ChatPhysics and Neon(15min) 

BEST with Peter Fairhurst, University of York (1 hour) 

4 2.40 – 3.40pm Energy  Energy  Energy  

 

This is our DOMAINS and BEST day. With sessions on forces, energy and electricity, attendees can choose to attend specific 

sessions for KS3, KS4 or KS5 for each domain. We are also delighted to welcome back Peter Fairhurst from The University of 

York Science Education Group. He will be talking about Best Evidence Science Teaching (BEST). This project focuses on 

improving engagement, developing scientific literacy and the effective use of formative assessment to identify and resolve 

student misconceptions.  

 

Those attending the BEST session will also have the chance to hear from our “Friends of Physics”, including ChatPhysics, the 

Physics Teaching Podcast and Neon. 

 

The DOMAINS sessions on forces, electricity and energy will be staffed by two experienced Physics coaches. Each session will 

be tailored to the needs of the key stage and will cover key ideas and common problems. Attendees will have the opportunity 

to bring their questions along to each session. The sessions build on our extensive video resource bank, so you might like to 

have a look at some of these videos before the event and bring your questions along with you – see https://spark.iop.org/iop-

domains-physics-cpd-programme  

 

Day 2 - Wednesday 17 February, 9.30am – 4pm 
 

Wednesday morning sessions: Health Physics (9.30am – 12.30pm) 

Session Times Title 

Keynote 9.30 – 10.10am ‘Diamond – Light for Science’, Dr David Price, Public Engagement Manager at 

Diamond Light Source 

1 10.15 – 10.55am Physics of a home medical kit – Nicky Thomas 

2 11.05 – 11.45am Medical Imaging – Joe Rowing 

3 11.50am – 12.30pm Physics for biologists – Sarah Cosgriff and Trevor Plant 

http://bit.ly/FPF2021
mailto:teacherCPD@iop.org
https://spark.iop.org/iop-domains-physics-cpd-programme
https://spark.iop.org/iop-domains-physics-cpd-programme


Health Physics – session descriptions (Wednesday 17 February) 

9.30 – 10.10am Keynote – ‘Diamond – Light for Science’, Dr David Price, Diamond Light Source.  

Diamond Light Source is the UK’s national synchrotron. It uses a large particle accelerator to generate extremely bright X-rays 

that can be used to study anything from fossils and jet engines to viruses and vaccines. Diamond’s public engagement 

manager Dr David Price will give a short talk explaining the science behind the accelerator and how it links to the syllabus as 

well as going over some of the many uses of the radiation, such as helping with the COVID vaccine and producing plastic-

eating enzymes. He will also briefly look at the careers that are available at a facility like Diamond and highlight additional 

resources that may be of use to teachers.  Suitable for KS3, KS4 and KS5. 

 

10.15 – 10.55am session 1 - Physics of a home medical kit – Nicky Thomas, IOP 

This session describes the physics behind common medical devices used in the home including the pulse oximeter, blood 

pressure monitor and thermometers including infrared, colour change and bulb thermometers. Suitable for KS4 mainly. 

 

11.05 – 11.45am session 2 - Medical Imaging – Joe Rowing, IOP   

Much of medicine operates on the same basic principles, and with the same tools as it has done for centuries. Not so the 

world of medical imaging.  From the humble photograph to the wonders of MRI, PET scans and Pulse-doppler Ultrasound, we 

will take a look at some fantastic and cutting edge applications of modern physics - and how to include them in your 

classroom practice. Suitable for KS4 and KS5. 

 

11.50am – 12.30pm session 3 - Physics for biologists – Sarah Cosgriff and Trevor Plant, IOP   

We (one biologist and one physicist) will discuss some examples of physics topics that can be taught starting from a 

biological context.  Useful if your background is biology rather than physics, or if your scheme of work has the biology 

application first.  Bring your own examples to share. Suitable for KS3 and KS4. 

 

Wednesday afternoon sessions: Physics and Sport (1.30 – 4pm) 

Session Times Title 

1 1.30 – 2.30pm The Science of Swimming the English Channel, Dr Anna Ploszajski 

2 2.35 – 3.15pm  The Physics of Cycling, Alan Denton and James de Winter 

3 3.20 – 4pm Physics and Football, Jo Kent and Niloufar Wijetunge.  

 

Physics and Sport - session descriptions (Wednesday 17 February) 
Applications of school-level physics in the world of sport and how you can bring them alive in the classroom. 

 

1.30 – 2.30pm Session 1 - The Science of Swimming the English Channel, Dr Anna Ploszajski 

Award-winning materials scientist and storyteller Dr Anna Ploszajski will recount the nail-biting story and surprising science 

behind her attempt to swim the 21-mile English Channel. There will be demonstrations of wave physics, buoyancy effects, and 

the materials engineering of the very best swimming snacks. We’ll dive into the history of the swimming costume, marvel at 

biology-defying jellyfish, and ask what psychology drives a person to such extreme feats of endurance? Along the way, Anna 

will share her tips and tricks for how to tell scientific stories using sport, including engaging story structuring, and creating 

believable worlds and characters. Suitable for KS3, KS4 and KS5. 

 

2.35 – 3.15pm Session 2 - The Physics of Cycling, Alan Denton, IOP and James de Winter, University of Cambridge 

The bicycle is one of the greatest locomotive machines ever invented. It is also a perfect vehicle for you to teach almost all of 

forces for KS3 and GCSE. In this session we’ll look at the physics behind, within and around a bike: the gas laws in a tyre; 

aerodynamics with the ‘super tuck’; circular motion in the velodrome and how to tune your spokes. Unlikely to include actual 

cycling. Suitable for teachers of KS3 and KS4. 

 

3.20 – 4pm Session 3 - Physics and Football, Jo Kent, IOP and Niloufar Wijetunge, IOP 

In this interactive session, we will outline some of the key physics applications that are involved in the beautiful game of 

football. We shall explore how to model the ball as a projectile when considering the range of the ball, how players can adjust 

their centre of mass for balance and stability, and how the ball can bend and spin. These are just 3 out of 8 activities from our 

resource ‘Thinking on your feet’ available on IOPSpark  Suitable for KS3, KS4 and KS5. 

(Optional) If you wish to join in with (any or all) the activities in this session, please have prepared:  

- a wide drinking straw (paper or plastic) and a bit of paper (to roll into a little ball that will fit in the straw). 

- an empty drink carton (e.g. a 1 litre orange juice carton), a jug of water (to hold a maximum volume equivalent to the 

drink carton’s volume), a board pen (or similar), and a protractor. 

- two identical polythene (clear) or polystyrene (white) cups, 2 elastic bands, sticky tape and scissors. 

https://spark.iop.org/collections/teaching-football-and-physics#gref


Day 3 - Thursday 18 February, 9.30am – 3.30pm 
 

Thursday morning sessions: The role of physics in building a more sustainable future (9.30am – 12.30pm) 

Session Times Title 

1 9.30 – 10.30am Sustainability and energy including intro/welcome, IOP Coaches  

2 10.35 – 11.25am  Sustainability in the physics classroom,  

Melissa Lord, Ogden Trust and Phil Furneaux, IOP 

3 11.35am – 12.30pm Heat Pumps, Lord Kelvin and the Gas Laws, David Cotton, IOP 

 

The role of physics in building a more sustainable future - session descriptions (Thursday 18 February) 
 

9.30 – 10.30am Session 1 – Sustainability and energy, IOP Coaches   

Energy in the physics classroom leads to discussions of power stations and renewable energy. Students going onto study 

physics at University will be developing new technologies to create a low-carbon energy. This session will explore these ideas 

and make links to sustainability. Find out how the latest ideas can be linked to student’s Science Capital.  

Suitable for KS 3, KS4 and KS5. 

 

10.35 – 11.25am Session 2 - Sustainability in the physics classroom for all key stages, Melissa Lord, Ogden Trust and Phil 

Furneaux, IOP. 

Join Melissa and friends for some great ideas to bring sustainability into the classroom. This is an issue many students are 

keen to understand, and the session will include ideas for projects and experiments and much more. Students enjoy solving 

real world problems and these can be embedded in the scheme of work. Hear about the Lancaster Physics Homework 

Questions project, an exciting project with Lancaster university and the Ogden Trust. Suitable for KS3, KS4 and KS5. 

 

11.35am – 12.30pm Session 3 - Heat Pumps, Lord Kelvin and the Gas Laws for KS4 and KS5, David Cotton, IOP        

William Thomson, the first Lord Kelvin, described the theoretical basis for the heat pump in 1852. Heat pumps seem to defy 

nature and are a great place to understand the laws of thermodynamics. Hear how engineers are fitting heat pumps to homes 

in the UK to help battle global warming. Suitable for KS4 and KS5. 

 

 

Building the universe – one nucleus at a time, (Thursday 18 February)  

 
Join the Yorkshire & North East (YANE) team and our friends from The University of York for a short introduction to nuclear 

physics and a tour around their online resources for A-level students on nuclear physics. There will also be an opportunity to 

try out the resources yourself and ask any questions you have. This session is aimed at teachers of physics at KS5 (all levels 

of experience welcome). At the end of the afternoon there is a drop-in session for all teachers of physics to join with some of 

our IOP coaches to ask questions or for help on any aspect of your physics teaching.  

 

Book online at - bit.ly/FPF2021  

Any queries, please contact teacherCPD@iop.org 

 

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

Registered office: 37 Caledonian Road, London N1 9BU 

 

Thursday afternoon: Building the Universe – one nucleus at a time (1.30 – 3.30pm) 

Times Title 

1.30pm Welcome 

1.35 – 2pm Introduction to nuclear energy and fusion with Dr Kate Lancaster & Dr Christian Diget, University of York 

2 – 2.15pm Tour of the nuclear physics masterclass resources - Katherine Leech, University of York 

2.20 – 2.30pm (Optional) How to use and set up groups on Isaac Physics  

2.30 – 2.50pm Time to explore the physics masterclass resources (with opportunities to ask questions) 

2.50 – 3pm Group feedback and discussion 

3 – 3.30pm Optional drop in “Help with physics” with IOP coaches 

3.30pm Close 

http://bit.ly/FPF2021
mailto:teacherCPD@iop.org
https://gbr01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fiop.org%2F&data=04%7C01%7Csuzy.gray%40iop.org%7Cea1d84fad1c647dac4e908d8be34bfe7%7C8b8986af18bb4882a149fa5a3dd1f995%7C0%7C0%7C637468481050004244%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=9T8WHjF%2FMGmjYsbsW7hqhMmIOZzUQ5X%2F2QizGRuji2Y%3D&reserved=0

