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“Every kid starts out as a natural-born 
scientist, and then we beat it out of 

them. A few trickle through the system 
with their wonder and enthusiasm for 

science intact.” — Carl Sagan (1996)



https://www.kcl.ac.uk/ecs/research/aspires/
aspires-final-report-december-2013.pdf
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Collaboration

K. Nikolopoulos / 9 July 2022 / The sketchbook and the collider

[…] it became apparent that despite obvious 
differences both specialisms are concerned with 

making the invisible, visible. Scientific developments 
have seen the ‘everyday’ dissolve into sub-atomic 

interactions only accessible by examining traces left 
in an enabling medium. A process mirrored by the 
artist expressing thoughts, emotions and insights 
through marks made and materials manipulated.

 Collaboration started at the end of 2015 
 Grown organically out of discussions
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Paul Klee, Bauhaus lecture notes Enrico Fermi, Particle identification training
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I. Andrews, Matter, Media and Energy, Studio-KIND (2021)

I. Andrews, Point to Line to Particle, Beacon Museum (2022)
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I. Andrews, Point to Line to Particle , Beacon Museum (2022)
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I. Andrews, Point to Line to Particle , Beacon Museum (2022)

The Sketchbook and the Collider  is going to 
Annecy (France) in Sep-Oct 2022! Many 
thanks to Claire for making this possible! 
Details: https://eutopia-annecy.in2p3.fr/
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Workshops for school students
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1. Introduction
The discovery of the electron by Thomson in 
1897 [1] inaugurated an era of discoveries and 
ever deeper understanding of the inner workings 
of the microcosm. This culminated, 115 years 
later, in the Higgs boson discovery that completed 
the Standard Model of particle physics. Presently, 
as in the time of Thomson, there are several open 
questions that require an experimental break-
through to be answered.

With this intellectually stimulating state of 
affairs the ability of visual arts to engage and 
express could ignite the curiosity of a younger 
audience in particle physics, independently of 
any studies they may pursue in the future. This 
was con!rmed by the authors during an artistic 
collaboration culminating in the exhibition ‘The 
Sketchbook and the Collider’ [2], where it became 
apparent that despite obvious differences both 
specialisms are concerned with making the invis-
ible, visible. Scienti!c developments have seen 
the ‘everyday’ dissolve into sub-atomic interac-
tions only accessible by examining traces left in 
an enabling medium. A process mirrored by the 
artist expressing thoughts, emotions and insights 
through marks made and materials manipulated.

2. Workshop development
A main motivation for the workshop is to cre-
atively embed scienti!c understanding, inspire 
interest in particle physcis, and stimulate a ‘cre-
ative curiosity’ about the world. In parallel, it is 
important that the work produced and methods 
involved are artistically valid and that the work-
shops would prove bene!cial for students study-
ing art, providing potential coursework with only 
limited additions to the work produced during 
the day. Thus, connections between the separate 
subjects are encouraged and support is provided 
for innovative curriculum design, promoting 
inter-disciplinary collaborations. The experience 
comprises a range of methods and materials used 
in current !ne art education at !rst-year degree 
level. The design was further informed by the cre-
ative pedagogical features [3] established within 
the CREATIONS project [4].

In terms of physics, the aspiration is for the 
students to understand basic concepts regarding 
research in particle physics and the structure of 
the microcosm. Speci!cally, that knowledge is 
acquired through experiments, where particles 
interact in the detector sensitive material and the 
information is used to construct images that are 
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Abstract
The development of a workshop using the language, techniques, and 
processes of visual art to introduce particle physics concepts is described. 
Innovative delivery methods committed to the interaction and collaboration 
of different specialist areas are utilised, which—in curriculum terms—
encourages connections to be made between separate subjects to the bene!t 
of both. Beyond enhancing the understanding of the nature of the microcosm, 
this approach aims to stimulate a ‘creative curiosity’ about the world.
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 Motivations 
 Creatively embed understanding/interest in particle physics  
 Stimulate a “creative curiosity” about the world 
 Break stereotypes (science, scientists, science education) 

 Wide range of artistic techniques explored 
 Drawing, Sculpture, Performance/video art 

 Art and Science on equal footing 
 Work and methods artistically/scientifically valid  
 Support for innovative curriculum design 
 Promoting inter-disciplinary collaborations 

 Initial focus students aged 14–16, now expanded 
 Primary school: particle characteristics 
 Secondary school: +interaction via fundamental forces
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Shadow screen performance art

Drawing against the restrictions of an elastic band 
referencing the strong force confining quarks

Collaborative drawing: transforming 
the drawing you receive

Students develop an annotated  “ideas sheet” 
of particle interaction visualisation exercises

Credit: D. Spathara

Sculpting and transformations

Charcoal drawing Experimental mark making
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Environment
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 Educational activities within the art exhibition 
 Enhances participant experience  
 Increases opportunity for links between disparate disciplines and ideas  
 Reinforces collaborative “ideas sharing” involved in developing creative curiosity
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Performance
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 Extremely engaging for participants 
 Initially aimed at GCSE level, now includes first year secondary school students (aged 12) 

 Expansion to primary school students being investigated
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Group Critiques
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Credit: D. Spathara

 Critiques throughout the session 
 Pupils present/discuss their work and the work of others 

 Works also with younger children (7-8 yr old): Becomes a game of “Guess the particle” 
 Both artistic choices and scientific context is discussed 
 Further reinforce key concepts and dispel any misconceptions 

 Parallels to the scientific seminar 
 Progress relies on scientists presenting, discussing, and improving their results



Introducing particle physics concepts through visual art

7September 2018

feedback was requested from the teachers accom-
panying the students. Discussing physics through 
visual arts, led to an increased interest in phys-
ics for four out of !ve students. Approximately 
35% of the students found it more likely to study 
physics at university after this event, while this 
fraction was 20% among students that were not 
originally inclined to study physics. Finally, after 
the workshop three quarters of the students con-
sidered physics to be a more accessible subject, 
including 65% of students that initially did not 
consider physics an accessible subject.

9. Discussion and future directions
The experience and feedback acquired during 
the pilot implementation phase is being re"ected 
upon to improve the workshop and plan the roll-
out of a streamlined version aiming to reach a 
larger audience. This could be achieved by imple-
mentation at schools through collaboration of sci-
ence and art teachers, potentially through teacher 
training sessions.

The materials used are readily available, 
with the crucial point being the imagination with 
which the materials are used, while the use of 
more complex, expensive, and dif!cult to obtain 
materials is likely to reduce the effectiveness of 
the workshop, as the cost becomes a prohibiting 
factor. A possible exception is the !lm editing 
which was done by the artist, and in the future by 
the art teacher, involved, with the students advis-
ing on what !lters and effects they think are most 
appropriate. All of these activities require the 

participants to use the clues given by the exercise, 
e.g. the restrictive nature of the elastic band, and 
to make marks suggested by the forces involved.

The workshop includes several strands of vis-
ual arts to maximise the probability that each stu-
dent will !nd inspiration. However, each of these 
activities, appropriately expanded, could form a 
separate workshop. This preserves the art school 
experience and has the added bene!ts of increas-
ing the involvement of each student with a given 
art form, deploying more advanced techniques, 
maximising learning time, and allowing for the 
creation of more complete artworks. For exam-
ple the sculpture activitity could be expanded 
by introducing additional materials and using 
larger areas, while keeping some links to drawing 
through a preceding activity, as initial exploration 
and design thinking prior to making. The shadow 
screen performance activity could be extended 
by involving design drawing and storyboarding 
prior to the production of the performance itself. 
Provided suf!cient resources are available, the 
editing could become a singi!cant feature, done 
by the students themselves.

Although the workshop was initially focused 
on KS4 students, with minimal changes it can 
be addressed to older or younger students, and 
to larger class sizes without loss of its distinc-
tive features. For younger participants, for exam-
ple, developing the sculptural unpacking into 
a form of ‘pass the parcel’ could be used as an 
interactive, fun element whilst emphasising the 
unwrapping or splitting of the particles down to 
their elementary constituents. At the same time a 

Figure 7. Word cloud of the students’ response to the question: ‘Describe one thing that you learnt today’.

Phys .  Educ .  53  (2018)  054001
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Evaluation of student workshops
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Describe one thing that you learnt today:

 Earlier evaluation: 
 80% declared increased interest in physics 
 75% considered physics to be a more 
accessible subject,  

 In recent workshops (60 participants) 
 50% marked it as 10/10 
 92% marked it ≥ 8/10

Feedback from Workshops at the BEACON museum (Years 8 and 9)
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Credit: Greg Milner Credit: Greg Milner

The Neutrino Passoire
https://www.youtube.com/watch?v=X-5rkIuNbLY

Phys. Educ. 53 (2019) 025018 

https://www.youtube.com/watch?v=X-5rkIuNbLY
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Playing with Protons goes digital 
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 The workshops described up to now, rely on in-person participation  
 Materiality is significant aspect 

 The last few years made it clear that we have to evolve approaches that go beyond 
 Exploit new, now widely available, tools 
 Requires a change in the mindset both in terms of design and implementation 

 “Playing with Protons goes Digital” aspires for a breakthrough in this direction 
 Develop content that meaningfully use new technologies, e.g. Augmented Reality  
 Engage teachers in the use of these new STEAM learning environments

PLAYING WITH PROTONS GOES DIGITAL  is a project 
funded by the Erasmus+ Programme of the European 
Union (REF: 2020-1-IT02-KA226-SCH-095525). 
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Summary
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 Long term art|science collaboration 
 Enriching artistic practice 

 Developed workshops to introduce particle physics 
 Mirroring the process of the art|science collaboration 

Engage the public 
 Three-way discussion: public, artists, and scientists 

 Connections between the two disciplines 
 Both given equal weight in the workshops!  

 Positive outcomes 
 Empowering students towards science!

Credit: D. Spathara


