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Lecture: Gravitational Waves:

In 2015 the LIGO experiment detected Gravitational Waves from merging black holes, marking the 
Dawn of Gravitational Wave Astronomy. This marked the beginning of an exciting new era in 
astronomy, building on decades of effort from thousands of scientists around the world, and 
highlighting quite how remarkable Albert Einstein's theory of General Relativity still is after over 100 
years. In the last two years there have been more detections of merging black holes, the addition of 
the Advanced Virgo detector to the network and even the detection of colliding neutron stars, also 
picked up in "classical" electromagnetic waves. In this talk I'll describe what General Relativity tells 
us about the Universe in simple terms, and what predictions it has made. I will also outline how the 
unbelievably precise measurements of gravitational waves are made, using some of the most 
accurate experiments on Earth. Finally, I'll discuss what the future holds for this very exciting field.

Chris North (Ogden Science Lecturer & STFC Public Engagement Fellow, Cardiff University)

Workshop sessions

A )Big Telescopes (1 hr) available session 1 - Phill Day (Sci-Tech Daresbury)
The main curriculum links of this exercise are relevant to ages 12 to 16. The exoplanets exercise can be differentiated for 
use with both younger and elder pupils, teaching both graph and analysis skills alongside inspiring science content. 
Teachers will be able to organise or deliver lessons using the context of Space science and Big Telescopes, and will have 
skills to organise and deliver Space and Big Telescope activities that are a good fit with their own work.

B) Philosophy of Science (1hr) Available session 2 - Gary Williams (IOP)
We teach a subject called physics, but what defines it? What is unique about physics? How does it relate to other subjects? 
In this workshop we'll inspect some historical views on the nature of science, explore some of the issues related to defining 
the subject, and present a coherent framework in which physics can usefully fit.

C) Make and take: Teaching electricity (1hr) Available session 2 and 3 (Only 15 places each session) - Phil Furneaux 
(IOP Network Co-ordinator Cumbria)
Session 2 will concentrate on the discussion of the merits of various teaching models of electric circuits. This leads into a 
workshop (session 3) which takes teachers through building and using a simple resource that can help with teaching 
electricity and finishing with a discussion of the use of the model at all levels of the curriculum. 
Recommended that both workshops are attended but participants can attend session 2 and build their model later.

D) RAF 100 Years (1hr) Available session 1 and 3 - Richard Bonella (IOP Network Co-ordinator Midlands) 
As part of the centenary programme of the Royal Air Force, the Institute of Physics and the Historical Association are 
producing material for use in school clubs and lessons. This CPD is funded by the RAF and intended to support and 
enhance the RAF100 Schools programme. The session will be a chance to handle some of the STEM material. All teachers 
and technicians, regardless of their specialist subject, are welcome. The material in the project is aimed at 11-16 year olds, 
but could be adapted for use with younger pupils, or by sixth-formers. (raf100schools.org.uk) 

E) Portable planetarium Show (1hr) Available session 1 and 2 - Wendy Cotterill (Daresbury Labs)
The James Webb Space Telescope (JWST) is an infrared observatory, scheduled for launch in 2020. JWST will find the first 
galaxies that formed in the early Universe, connecting the Big Bang to our own Milky Way Galaxy. JWST will peer through 
dusty clouds to see stars forming planetary systems, connecting the Milky Way to our own Solar System. STFC, and now the 
UK Space Agency has supported the construction of the mid-infrared instrument (MIRI) for the mission and the UK 
community has a leading role in the associated science. This planetarium show will inspire about the night sky and 
introduce teachers to this inspiring telescope. 

f)



Workshop Sessions (continued)
F) Bringing the Universe into the classroom (1hr) Available session 3 -  Prof Andy Newsam
(Director of NSO, Astrophysics Research Institute, Liverpool John Moores University)
Large, remote, robotic telescopes give the opportunity for you and your students to take your own research-quality 
observations. Here, after an introduction to the range of telescopes available to UK schools, you will learn how to get 
observations through the National Schools’ Observatory, and how to work with the data to produce images, make 
measurements and discoveries.

G) Gravitational Waves in the Classroom (1hr) Available session 2 - Dr Chris North (Ogden Science Lecturer & STFC 
Public Engagement Fellow, Cardiff University)
A collection of paper-based and hands-on activities that relate AS and A-level physics to the science and technology behind 
the detection of gravitational waves. The hands-on resources use equipment that most school physics departments should 
have, and full instructions and guidelines will be included. Some of the activities are also applicable to GCSE physics.

H) Isaac Physics (1 hr) Available session 1 and 2 - Sarah Annand (Ogden Isaac Physics Fellow) 
See how isaacphysics.org can mark your homework online for free, saving you time and giving your students immediate 
feedback. See how "skills mastery" questions lead on to more challenging "problem solving" tasks, and try out the new 
Isaac Physics GCSE resources. Discover the wide range of questions available on Isaac Physics, from mastering GCSE skills 
through to helping prepare students to thrive on Physics related degree courses. Question sets are available 'ready made' 
and are easily customised. Please bring a WiFi-enabled device for this workshop - ideally a laptop or a tablet. If possible, 
register with isaacphysics.org and request a teacher account well before the event.

I) Daresbury tour (1 hr) sessions 1 and 2
Daresbury Laboratory is a hub for pioneering scientific research. Its key activities include Particle Accelerator research and 
development, Nuclear Physics and Scientific Computing. This tour will take teachers behind the scenes at the lab, and 
demonstrate the opportunities that some of the facilities on site can offer to the future of scientific research and development.

J) 360 Virtual Reality tour of Diamond Light Source (1hr) Available session 3 - Gary Williams (Institute of Physics) Too 
skint to hire a bus? Too overloaded to organise a trip? Here is the answer to your problems. Using affordable Virtual Reality 
hardware we'll take you on a tour of Diamond Light Source in Oxfordshire without even leaving the room. You'll see how you 
can use this technology to add some sparkle to your teaching and get up to date on how this project will progress. 

K) Maths for Physics: How do you solve a problem? (1hr) session 1 - Graham Perrin and Paul Cass (Institute of Physics) 
Why can’t they JUST plot a graph, change the subject, find the average…when they can do all this in Maths? There are 
underlying issues with confidence and transferability of maths skills that seem to hold many students back in physics. As a 
science teacher you may find yourself teaching them the maths every time, but what can we do to bridge the gap between the 
maths room and the science lab? Are there links across science topics that we don’t get a chance to exploit? We’ll look at 
strategies to help you best support your students’ learning and review the bigger picture in your schools.

L) Getting the measure of energy (1hr) session 2 - Daisy Fox and David Farley (Institute of Physics)
This workshop will explore the issues around the teaching and learning of energy and consider an approach that deals with 
energy stores as emphasised in the new curriculum at KS3 and KS4. We will look at quantitative ways of modelling energy, 
and the way that it is shifted, or transferred, between stores.We will extend these ideas to look at energy pathways and how 
changes come about in terms of physical process. There will also be opportunity to discuss the approach, play with some 
energy toys, and try out an explanation or two.

M) Improving Gender Balance at A-level (1hr) session 3 - Sasa Metcalfe and Brendan Ickringill (Institute of Physics) 
Strengthen understanding of current barriers to some pupils undertaking A-level physics using evidence based research. We 
look at the role of unconscious bias and stereotypes and how a whole school approach is the most effective. 



Event Summary
The conference is free for anyone who teaches physics at any level or who is interested in 
physics education. The costs for the conference are met by the IOP and Daresbury 
Laboratory kindly hosts the event.

Programme

09:30 - 09:45 Registration and coffee - Horizon Visitor Centre
View the IYOL Photography exhibition

09:45 - 09:50 Welcome
09:50 - 10:50 Lecture: Gravitational Waves

Dr Chris North (Cardiff University)
10:50  - 11:05 Coffee
11:05 - 12:05 Session 1

Select your workshop
12:05 - 12:40 Lunch
12:40 - 13:10 Physics News slot - Physics update from North West 

Universities.
Andrea Fesmer (IOP Network Co-ordinator for Merseyside)

13:10 - 14:10 Session 2
Select your workshop

14:15 - 15:15 Session 3
Select your workshop 

15:15 - 15:30 Plenary 'Any Questions?'
raffle and evaluation (Handing out goodie bags) 
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