
? What we didWhy this activity?

CERN activities
Playing with Protons

A science enrichment programme where enthusiastic learners are given the opportunity to extend 
their learning beyond the curriculum and take on the role of STEM ambassadors to share their expertise and enthusiasm with 

others.

This project was designed to provide an enrichment programme for Year 
4 pupils who had a passion for science. The Playing with Protons club 
provided hands-on learning experiences for the participating children 
that introduced them to CERN and the kinds of investigations that are 
taking place there. The programme had two main aims. Firstly, to 
develop the subject knowledge of the participants beyond the primary 
curriculum, building a new level of expertise. Secondly, to provide the 
opportunity for those participants to take on the role of STEM 
ambassador, planning and delivering workshops for their peers in KS2.

The Playing with Protons club took place at 
lunchtime and the children participated in 
the activities outlined in the table below. 
Each session was 45 minutes long and the 
programme lasted for six weeks. At the end 
of the six weeks, the children were 
challenged to design their own particle 
physics workshops and deliver them to 
groups of children in the school.

What we did

Week 1 Scissors 
Strips of paper

Russian dolls
Cube nets of
varying sizes

What does the word atom mean?
Learning about Democritus and John Dalton. Carrying out the thought experiments where the 
children cut a strip of paper in half, then half again and continued this process until they were left 
with a piece of paper that was no longer divisible. 

Week 2 What are the building blocks of materials?
Like Russian dolls, matter is made out of smaller and smaller parts. Children looked at an image 
showing, matter, molecule, atom, nucleus, proton & neutron, Quark & electron. To demonstrate 
this, the children each cut out and made a different sized cube. They then put one inside another, 
inside another.

Small pizza boxes 
Glue
Instructions
Bohr model template
Periodic table
Three different 
coloured sweets to 
represent the protons, 
neutrons & electrons

Week 3 Candy atoms
Children used different types of candy to represent the different subatomic particles in an 
atom. They used the periodic table to help them determine the correct number of 
protons, neutrons, and electrons for an element; they then created a Bohr model of an 
atom of that element. 

Scissors
Glue
Printed cards 

Soft play balls 
Plasticine
Glue 
Scissors
Sticky tape
Feathers/googly 
eyes/pipe 
cleaners

Week 4 Top Trump cards                                                
The children were introduced to Particle Zoo families and the difference between matter and 
anti-matter. The children then had to find and match the correct family member to each card.

Cards Week 5

Week 6

Happy families, pairs & snap       
Children embedded their new knowledge of the family of fundamental particles by playing various 
games with the University of Birmingham’s Particles Top Trumps cards. 

Particle Zoo    
Children used the information on the Particles Top Trump cards to design and model the 
particles. They gave mass to their particles by adding plasticine.

Resources



The ATLAS colouring book also has interesting visual representations of the family of fundamental 
particles. Pages can be downloaded and copied and used to develop the project further. 
https://atlas.cern/colouring-book

Key outcomes Top tips

Related activities

For the students

For the school

•

•

•

•

•

•

To develop a new understanding of atoms and 
particles

To build science capital by participating in 
extra-curricular physics activities

To develop leadership skills and confidence in 
undertaking a STEM ambassador role

To raise the profile of science in school

To broaden the extra-curricular offering that the 
school provides

To facilitate the development of student leaders 
in the school community

Use videos designed for a younger audience to 
help introduce abstract ideas. For introducing 
atoms, the Make Me a Genius video ‘What is an 
Atom? – Basics for kids’ is a really useful and 
visual way to introduce new vocabulary. 
https://www.youtube.com/watch?v=R1RM
V5qhwyE

The University of Birmingham Powerpoint 
presentation ‘The World of Particles’ is a really 
useful resource for planning activities and can be 
downloaded here 
https://www.birmingham.ac.uk/Documents
/college-eps/physics/outreach-documents/p
rimary-schools-documents/particle-physics-
workshop/The-world-of-particles-for-school
s.pdf


