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STEM to STEAM: Breaking the Code 

THE PROJECT 
In March 2017, six schools from the South Oxfordshire Schools Partnership embarked on a 
mission to embed the Arts into a STEM-dominated curriculum. The central theme was 
‘Breaking the Code’, inspired by the work of Alan Turing and Bletchley Park. Participating 
schools explored “a fusion of Arts and STEM subjects to create their own response”, which 
schools reported as leading to a diverse range of areas explored. Over the course of a 
year, 700+ students worked on STEAM-inspired projects. Schools took several different 
routes, including visits to Bletchley park, an exploration of DNA and the work of Rosalind 
Franklin, a study on synaesthesia, plus ideas surrounding genetic modification, mutation 
and the concept of ‘designer babies’.  

“The synergy of discovery for each school encouraged 
a process of critical inquiry, imagination and 
innovation. The emphasis was on ‘process learning’, 
where collaboration and exploration of different art 
forms produced thought-provoking outcomes, 
underpinned by research and investigation on a variety 
of STEM themes.”  

(South Oxfordshire Schools Partnership) 



 

THE PEOPLE  
PARTNERS & PRACTITIONERS:  

• Theatre of Debate 
• Bethany Mitchell (Modern Art Oxford) 
• Oxford Contemporary Music 
• Oxford Brookes University 
• Drew Morris (Artist)  
• Charlie Speke (Artist) 
• Yasmin Vardimon Dance Company 
• Luna Russell (Community Artist) 

• Science Oxford 
• The Welcome Trust 
• Think Lockhart 
• STEAM Co 
• Bletchley Park 
• Didcot Power Station 
• Callum John (Film Production)  

PARTICIPATING SCHOOLS: 
• Larkmead School 
• Fitzharrys School 
• Carswell Primary School 

• Aureus School 
• King Alfred’s Academy School 
• St. Helen & St. Katharine School 

Pupils from King Alfred’s Academy



DIFFERENT SCHOOL 
APPROACHES  

Each school developed their own 
interpretation of the theme ‘Breaking the 
Code’, looking at how this could be 
explored through input from both 
‘creative’ and ‘STEM’ areas. “There was 
some fantastic collaboration”, explains 
Drama & Theatre Studies Teacher, Andrea 
Phillips. “We used the theme of ‘Breaking 
the Code’ to form the basis of exploration-
based projects that were linked not just to 
code-breaking but also to DNA, forensic 
science, cyber safety and science 
methodologies.”  
  
LARKMEAD SCHOOL 
At Larkmead, all Year 9 students took part 
in a STEAM day, where they attended a 
number of workshops that looked at DNA 
and the concept of ‘designer babies’. 
There were workshops in coding, science, 

drama (with Theatre of Debate), and dance 
(with Andrew Reblo from Jasmin Vardimon 
Dance Company). These formed the 
starting point for creative work in Dance 
and Drama.  
 “Staff who attended the sessions used 
them as CPD, so they then went on to 
repeat the workshops with other year 
groups (7, 10, 12 and 13)”, Andrea 
explains.  
 Based on learning from these 
workshops, pupils were then invited to 
produce a variety of performance pieces. 
Some were showcased at an event at 
Didcot Cornerstone, and others were 
performed ‘in-house’ to invited audiences.  

“The importance of STEM 
to STEAM cannot be 
underestimated in our 
rapidly changing world.” 

(South Oxfordshire Schools Partnership)

“We felt this project 
extremely important in 
establishing value in the 
Arts and how creative, 
expressive learning can 
support all areas of the 
curriculum.”  

(Larkmead School)



“We also worked with four primary 
schools”, says Andrea, “exploring forensic 
science and creating dance and drama 
based around the story of Who Murdered 
the Hamster?!” 
 Students had the opportunity to apply 
scientific learning from morning 
workshops to their afternoon dance and 
drama sessions. Over 100 Year 5 primary 
school children took part in the Larkmead-
led ‘Breaking the Code Day’.  

CARSWELL PRIMARY SCHOOL 
After a visit to Bletchley Park, students from 
Carswell School produced a film called 
Breakers:  
 “It’s the near future. Education has 
been digitised since scientists have 
decoded the human brain. Anything can 

be uploaded or downloaded into anyone’s 
mind. The children of Carswell School learn 
through downloads from a mainframe 
computer. Their behaviour is controlled by 
downloading behaviour codes into their 
minds…but what happens when a glitch 
disrupts the normal running of the school?” 

Students took part in a coding workshop 
with Science Oxford, and worked with 
Artist Kate Lockhart (of Think Lockhart) to 
create costumes and props for the film. 
They then used skills they’d learnt to film 
on location at Didcot Power Station and at 
the school too, developing and applying 
their understanding of coding as they 
worked. A film practitioner then helped in 
post-production to give the film the look 

Carswell Primary School



they were going for, and supported some 
of the editing too.  

AUREUS SCHOOL 
Aureus took their Year 7 students off 
timetable for a day to explore the science 
behind forensics and coding, and the 
perception of women in Science, including 
looking at Rosalind Franklin’s journey.  
 They worked with Science Oxford and 
a range of Art, Dance, and Drama 
practitioners on a variety of workshops. A 
‘teach meet’ was held where experiences 
could be shared.  

FITZHARRYS SCHOOL 
Year 9 pupils at Fitzharrys explored genetic 
mutation and created soundscapes 

through electroacoustics.     
 They took part in workshops and 
lectures on genetics and genetic mutation, 
delivered by Brian Mackenwell’s team from 
The Welcome Trust. Paul Whitty, Professor 
and Research Lead for Arts at Oxford 
Brookes University led a series of 
workshops exploring electroacoustics. 
Students then worked on their own 
soundscapes, with some selected for 
performance at the showcase evening at 
Didcot Cornerstone.  
 “Students worked with a whole range 
of different sounds, both environmental 
and manmade, to produce compositions 
that imitate a mutation”, said Fitzharrys 
School. “This has been a highly successful 
cross-curricular project between the 
Science and Music departments, enabling 

Pupils from Fitzharrys School



students to process and consolidate their 
learning in really creative and engaging 
ways.”  

One composer-duo, Louise and Zoë, said 
of their project: “We decided to base our 
music around a negative genetic mutation, 
cystic fibrosis. Although much has been 
done to better understand and treat it, it 
remains a very distressing, life-limiting 
condition.”  
 “We welcomed the nucleus as a slow 
and steady tempo, similar to a heartbeat. 
We did this to show that all the parts of the 
cells in the embryo are working in 
harmony. During the A section, we tried to 
give subtle hints that the embryo isn’t 
developing correctly in the womb. We 

represented this by making a popping 
sound that becomes more rapid and 
regular, to show the developing signs of 
cystic fibrosis.”  

KING ALFRED’S ACADEMY 
Working with Science Oxford, a small 
group of Year 9 pupils from King Alfred’s 
Academy explored synaesthesia. Led by 
Bethany Mitchell from Modern Art Oxford, 
they created textile installations based on 
their own interpretations of what it might 
be like to ‘hear colour’.  
 Explaining the project, King Alfred’s 
said: “The children learned about the 
genetic condition Synaesthesia that links 
the senses, meaning people living with it 
often see sound as colours and experience  

Exploring Synaesthesia through Textiles at King Alfred’s Academy



Pupils from St Helen & St Katharine School 

smells as tastes. They discovered that 
musician Pharrell Williams has the  

condition, and that he finds it inspirational 
when making music.”  

“As a creative response, students made 
individual embroidery hoops. Each student 
was allocated a day of the week that they 
symbolised through colour association.”  
 Pupils then went on to explore taste 
and the way in which it might be 
represented via printed shapes. “They also 
developed embroidery skills by 
responding to music they listened to”, 
translating them into a series of 
embroidered lines. 

ST HELEN & ST KATHARINE SCHOOL 
For their project, Year 7 pupils devised a 
piece of theatre based on Linda Liukas’ 
story, Hello Ruby: Adventures in Coding. 

“The project enabled our 
students to become 
more aware of the wider 
context in which art is 
made. It gave them more 
confidence to explore 
different materials. ”  

(King Alfred’s Academy)



Students experienced working with coding 
and attended workshops with Physical 
Theatre Practitioner, Andre Reblo (of 
Jasmin Vardimon Dance Company) to 
support their explorations.  
 “Our play was based on Liukas’ 
storybook that she wrote whilst learning 
how to programme. Understanding 
technology through play, imagination and 
creation became her passion, leading her 
to becoming a successful children’s author. 
Liukas says that coding is like crayons or 
LEGO blocks: it’s a way to express 
yourself.” 
 The story itself isn’t about learning to 
code; it’s about helping children to ‘think 
like a computer’ and “tackle problems 
through computational thinking”, say St 

Helen’s. “They must look for patterns, 
problem-solve, create a simple plan, and 
sometimes think of alternatives when the 
original plan doesn’t appear to work!”  
 Using the characters in Liukas’ book 
as a springboard, pupils created their own 
dialogue and action sequences to bring 
the page to the stage.  

King Alfred’s Academy School

“It’s highlighted that 
creative subjects and 
STEM work very well 
together to support 
learning.”  

(Andrea Phillips, Larkmead School)



CHALLENGES & LEARNING  
Larkmead’s Andrea Phillips explains some 
of the challenges the schools faced along 
the way. “Creating a partnership group/
network was a challenge in terms of 
getting schools on board”, she says. 
 She suggests there were numerous 
factors that contributed to this. “The 
shrinking Art faculties in schools meant a 
lack of staff to deliver the work. An 
academic focus on the curriculum also 
created challenges in ‘releasing’ students 
to participate in workshop days.” 
 “One secondary school were allowed 
to come off timetable for the science parts 
of the project, but had to do the music 
side of the work within their allocated 
music lesson time.” These sorts of time 
limitations on the curriculum are 
particularly prevalent at secondary 
education level, she says.     
 Collaboration across curriculum areas 
in secondary schools was also a real 
challenge. “Specialists in STEM subjects 
were keen to deliver their input to the 
project, but seemed more reluctant to 
embrace the artistic side of things.” Arts 
staff, on the other hand, were “proactive in 
learning about STEM, and attended the 
workshops to support CPD and 
knowledge exchange.” 
 There were hopes for more sharing 
across schools too, but time constraints 
and resistance from schools proved a 

problem at times. “For example, some 
fantastic music compositions were created 
by one school, and another would have 
loved to have used them to create dance 
pieces, but it didn’t happen”, explains 
Andrea. The project would have benefited 
from more administration support too - the 
lack of which she says did have “impact on 
communication”.  

Despite the challenges, Andrea says the 
learning for participants was “fantastic…
with some really creative outcomes”.  
 “This was a really exciting project”, 
wrote one student. “It was great to see 
what we could learn and create.”  
 Through Larkmead’s Dilemma 
Theatre project, the outcomes “clearly 
highlighted the learning for the 
participants and communicated not only 
the dilemma of the human story, but the 
understanding of the impact of science” 
on a contentious topic like genetic 
modification. Pupils commented that they 
had been able to explore, debate and 
“empathise with what it might be liked to 
be affected by an inherited genetic 
disorder”. Others talked about gaining an 
understanding of “the role theatre can play 
in educating and informing audiences”.  
 At King Alfred’s, their exploration of 
Synaesthesia through textile work 
impacted positively on students and staff 



alike. “All who participated, including 
artists and the Science lead, were new to 
the condition and found the exploration 
fascinating”, reported one teacher. Pupils 
spoke of how they’d enjoyed investigating 
the cross-sensory associations they found 
themselves making “between days/colour, 
taste/shape, music/texture”.  
 Carswell School’s film, based on 
computational thinking, “covered a 
number of areas within the primary 
curriculum and was one of the most 
successful outcomes”, reports Andrea. 
Their approach allowed for “greater cross-
curricular work, integrating transferable 
skills…and the project was explored 
through a number of starting points”, 
giving pupils a more “universal 

“A well organised and 
thoughtful [project], based 
on a challenging topic that 
students could approach 
through different 
mediums, but that helped 
them see Science and Arts 
working together. It really 
helped overcome ‘silo’ 
thinking, by encouraging 
more ‘solo’ thinking.” 

(Teacher) 

Pupils from St Helen & St Katharine School



experience”.  
 St Helen & St Katharine School’s 
‘Adventures in Coding’ had the unique 
opportunity to develop ideas relating to 
the physicality of their roles, picking up 
“key skills [such] as teamwork, how to 
execute the same task in different ways, 
being creative, as well as how to translate 
non-physical ideas into movement and 
dance”, wrote one teacher. 

In general terms, the experience of artists 
working more directly with STEM sources 
provided a stimulating learning 
experience. “Many we worked with were 
really excited by the exploration and 
outcomes”, says Andrea.  

Communication, interpersonal skills and 
increased confidence in contributing to 
group discussion were other learning 
points cited. There was also a growth in 
analytical skills, increased confidence in 
recognising and explaining personal 
creative decisions, and creative thinking - 
“interpreting abstract ideas through visual 
arts”. 

The	ethics	of	designer	babies		
‘Life is changing,  
 Technical advancement rapid,  
   Instagram/ Snap chat/ brag book  
     the immediate reflector of desirable traits’  

          Designer babies  
   Genetic modification is altering the future of procreation,  
           Genetic embryo upgrades!  

Or are we duty bound to explore what technology can do in a safe,  
reliable manner to help people, to help families create  

a child free of disease. Would it be unethical not to do it?  

These are the dilemmas we have explored in Breaking the Code,  
with input from Debate theatre, we have challenged our thinking,  

explored Eugenics, looked at the case of Carrie Buck  

Ethical right or ethical horror? 

Poster detailing Larkmead’s drama piece on genetic modification

“Science and Arts should 
collaborate: arts have a 
scientific process, science 
has a creative process!” 

(Teacher) 



REFLECTION                          
& LOOKING AHEAD  

Given the opportunity to start over from 
scratch with the project, what would they 
do differently? “We’d opt for a far longer 
planning phase”, says Andrea. “Also, 
establishing the measurements of impact, 
and all participating schools fulfilling this 
element” would be a priority. “Schools 
need to appoint staff who genuinely want 
to be a part of the work, so they will 
commit 100% to the project”.  
 Artsmark can sometimes be a sticking 
point for schools afraid that it will be too 
much of an added workload. Andrea 
thinks that if the award could be fully 
funded it would encourage schools to sign 
up. She suggests that in future, it may be 
good “to look for schools who want to 
apply for Artsmark status to join the 
project, so this isn’t an issue - however, 
Artsmark would need to address the cost 
of this for schools with already-stretched 
budgets”.  
 On the matter of funding, she urges 
others to allocate an amount to pay for 
“administrative support, particularly 
chasing and collating evidence, and 
maintaining contracts. This was one of the 
biggest challenges in maintaining good 
communication with everyone involved”.  

“On a personal level, I wanted to get out 
and link more with the schools but this was 
extremely difficult with time restraints and 
financial limitations. Ensuring everyone 
had appropriate partnerships developing 
and successful workshops became the 
priority”, she explains.  

Andrea believes that the partnership 
would have stronger footing too if it were 
to be established prior to applying for 
funding, rather than one school proposing 
collaboration with other schools, and 
forming a network after the funding has 
been granted. “It would secure a more 
collaborative outcome”, she says. “The 
participating schools need to be part of 
the initial bid so that they feel involved 
from the outset.”  
 “Early suggestions to bring the group 
together and ensure greater collaboration 
were dismissed as irrelevant”, she explains. 
“For example, a trip to Bletchley park, a 
day working together, exploring the 
creative potential of [the theme] would 
have helped for a more cohesive outcome 
across the schools.”  
 “It was difficult to push through 
barriers here, not having worked together 
as a partnership before, and in hindsight 



perhaps this should have been 
challenged. The concern after having 
finally got the group together was not to 
turn those participants away.” 

“Most definitely there is a strong need for 
this work”, she says when asked about the 
future. “The focus of STEAM highlighted to 
all who participated that creative subjects 
and STEM work very well together to 
support and embed learning.”  
 The music teacher at Fitzharrys School 
found greater confidence in delivering 
electroacoustics and is keen to develop a 
joint project, where music developed by 
her students can be used by Larkmead’s 
dance students.  

“We were surprised by how many students 
found the exploration of Science through 
the Arts really stimulating”, she explains. 
Those who wanted to perform were not 
just the usual suspects either.  
 “We took an inclusive approach and 
allowed all, regardless of ability, to 
perform if they wanted to. We had five 
autistic students perform in the Drama 
pieces alone - a record for us.” Not only 
did this support their learning, it was also 
“fantastic in building confidence, 
developing relationships and [growing] 
peer respect.” Many of the students 
worked towards their Bronze Arts Award as 
a result too.   
  

From Larkmead’s drama programme

Drama Pieces created by the students following a workshop  
with Nigel Townsend from Theatre of Debate  

The Dilemma 

Wanted or needed? 

Gene survival 

The future is no longer in 
God’s hands 



With a future ever-increasingly shaped by 
technology and Artificial Intelligence, 
Andrea believes there is “even greater 
need to develop initiatives like these”.  
 Encouragingly, she reports, “there is a 
growing body of economists and leaders 
in education, the Arts, and well-informed 

politicians who understand the need for 
the Arts to remain central to our education 
system. Promoting STEAM and [similar] 
initiatives helps to promote the importance 
of creative skills, which are essential for our 
future workforce.”  

 

“STEAM is an educational approach to learning that 
uses Science, Technology, Engineering, the Arts and 
Mathematics as access points for guiding student 
inquiry, dialogue and critical thinking. The end result is 
students who take thoughtful risks, engage in 
experiential learning, persist in problem-solving, 
embrace collaboration, and work through the creative 
process. These are the innovators, educators, leaders 
and learners of the 21st Century!” 

(Education Closet STEAM Portal) 
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