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Abstract. In the context of Embodied Learning and STEAM Education, we present a PhD project 

that aims to develop new teaching techniques for physics topics using the expressive arts of 

contemporary circus, and particularly the art of clownerie. We developed a lesson-show and an 

interactive workshop on both expressive arts and physics, both devoted to the physics of metals 

for high school students. We created “The Physical Clown” as the main character of the engaging 

and educative lectures, who uses his body and emotional language to convey scientific concepts. 

Introduction 

In recent years Embodied Learning and Embodied Cognition has emerged as one of the main 

theoretical frameworks for education [1], based on the assumption that the bodies of teachers and 

students are involved in almost every educative process. At the same time, scientific researchers 

coined the term “STEAM”, where A stands for “Arts”, to designate innovative ways to teach 

STEM subjects using techniques and practices of  performing arts, visual arts, music, dance [2]. 

We present a PhD project that aims to develop new teaching techniques for topics of Solid 

State Physics using expressive arts of Contemporary Circus, which is based upon body expression 

and empathy of the artists (clown, mimes, acrobats, jugglers, dancers). We called this project “The 

Physical Clown”, playing on the double meaning of the word “physical”, i.e. “relating to the body” 

and “relating to physics”. 

The research questions that guided our work are: 

RQ1: How can expressive arts be effective as a teaching tool? 

RQ2: Can we develop teaching practices using the language of the physical clown? 

Methods  

The work has developed on two different productions: a lesson-show about the physics of 

metals and an interactive workshop on both expressive arts and physics. 

The lesson show 

The lesson-show has been under development since winter 2023 and consists in a one-hour-

long lesson on the physics of metals performed in high schools and public events. 

“The Physical Clown” uses the language of both physics and clownerie, in a mixture of formal 

explanations and artistic performances. The lesson has been created as a linear logical discourse, 

in which the audience (students, children, public) is led to understand each concept step by step. 

For every topic he uses a suitable experimental demonstration and talks about the biography of 

the physicists involved in the discovery of the phenomena or in the formulation of the related 

physical laws, giving space to the history of science. When the concepts resulted too abstract to 

be explained only verbally or with an experiment, expressive arts turned out to be helpful to 

convey meaning. 

The whole lesson has been rehearsed as a performance with an actor and an artistic director, 

mediating between the constraints of both the technical explanation and the artistic performance.  

This is the part of the work where science and performing arts meet. The result of the work is a 



lesson that is engaging and educative, keeps the level of attention high and helps students 

understand better the physical concepts. 

The lesson-show has been performed in six different high schools with up to 80 students at the 

same time. The response has been evaluated with a questionnaire on the efficacy of the lesson, the 

acquired knowledge and the change in motivation to learn physics of students before and after the 

lesson. The positive feedback, that was clearly perceivable during the performances, was 

confirmed by both the qualitative and the quantitative analysis of the questionnaire, where we 

measured a little increase of the motivation and a net increase of understanding of the concepts. 

In addition to high schools, the lesson-show was performed in many different public Events as 

the Milano Clown Festival, and the European Researchers' Night [3]. 

The interactive workshop 

The other production is a course of 6-8 lessons consisting in a mix between formal lessons of 

physics and workshops of theater and Circus. The “Physical Clown” has more time to develop 

and explain the scientific and historic topics, and to engage the students in theatrical exercise based 

on the use of the body. 

During the workshop the students are constantly engaged, and their involvement becomes 

gradually more necessary as the topics becomes harder and technical. In fact, while the first topics 

can be easily supported by experiments, the second half of the course concerns the more abstract 

theory of conduction electrons in metal, which is difficult to visualize. To help understanding, the 

“Physical Clown” asks the students to “act” a “gas simulation”, using well-established performing 

techniques, sustained by expertise in theater education. With their movements and interactions  

students interpret, during different lessons, several states of matter: a gas, a liquid, a solid, a gas 

of independent electron and a gas of Cooper pairs. 

The bodily, experiential and interactive activities turned out to be very effective to teach the 

topics of ensembles of interacting particles. The “explanation” and the “exercises” merged and 

could not happen in separate moments, thus creating a really engaging lesson, where the students 

are the main actors. We did a 12-hour course for high school students in winter 2025, and a 20 

hour course for 2 entire classes in spring 2026. 

Conclusion 

Expressive arts turned out to be an effective tool for different teaching purposes (RQ1). 

One is engagement: the “The Physical Clown” generates surprise and curiosity, gaining the 

attention of the whole court of students, during the entire lesson. Another is communication: a 

clown can create a real emotional bond with the students, using his body language to generate 

empathy. 

Concerning RQ2, the experience of the workshop demonstrates that engaging the students with 

bodily exercises is very useful to improve the efficacy of the technical explanation.  
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Current stage of the work  

 

The one-hour long lesson show has been performed many times in high schools 

with students from all grades. It has proven to be successful in public science 

events open to public. During the first half of the PhD it has been refined and 

improved with new scientific and artistic content. 

 

The workshop consists in eight 2-hour long lessons and is in a phase of 

development. Since the time spent with the students is longer, the scientific 

concepts can be explained in detail, and many contents can be added to the lesson. 

The students are also more engaged with circus and theatrical workshop, where 

they are led to interact between each other and with their own body and emotion. 

Stirring the student’s interest on these content is not easy, and we are working to 

keeping their curiosity for the whole duration of the workshop by calibrating the 

scientific content. Engaging the students in theatrical exercise and juggling 

workshop is hard, and also these practices needs a lot of experience. 

For the third year of the PhD we would like to propose the workshop in other high 

schools and develop it further and we also open to new proposal. 

 

Questions for Discussion  

 

With the workshop, we started to propose lesson that are more similar to the standard 

formal lesson of high school, expect that the topic chosen are different and are treated 

with a different point of view. 

This project is leading us to develop teaching practices using the language of the 

physical clown, that seems to be useful for the lesson. 

 

Our questions are:  

- How can these practices be integrated in a “standard” high school program?  

- Can the teachers learn to use these new teaching techniques? 

- If the answer is positive, what is the best way to introduce them in high schools? 

 

 

  



 

 

 


