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Abstract: Physics lacks diversity which limits the innovation and progress in the field. Research 
suggests minorities and women lack a sense of belonging in the field which hinders them from 
pursuing a physics career. This research focuses on how a sense of belonging can be fostered in 
physics teaching situations working through the lens of embodiment and embodied cognition. 
This presentation presents findings from a systematic literature review mapping the concept of 
embodied cognition onto existing educational research on the topic of ionizing radiation and maps 
the outcomes using the framework of belonging to better understand how embodied practices can 
shape students' sense of belonging in ionizing radiation education. 

 
Relevance: Foster a Sense of Belonging in Physics Among Women and Minorities 
The field of physics is struggling with a lack of diversity [1][2][3] which limits the progress in the 
field [2]. Research has shown that a lack of a science identity might be a factor in why many students 
turn away from STEM careers [4][5][6] which has sparked research into how you might actively 
foster it among students [7]. From this, multiple factors have been identified, factors such as 
self-efficacy, recognition from peers and teachers, and a sense of belonging [7]. This project narrows 
in on the factor of belonging which can be defined as: “a sense of being accepted, valued, included 
and encouraged by others” [8] and asks the following research question: How can upper secondary 
students feel a sense of belonging in physics through embodied activities in ionising radiation? The 
topic of ionizing radiation was chosen because it is a topic which is familiar and also emotionally 
loaded. This makes it a fascinating topic to study in relation to a sense of belonging among students 
since the discussion centers around a topic they recognize. 
 
Theoretical Framework: Embodied Lens on Physics Activities 
Embodied cognition perspectives focus on the cognitive mechanisms and emotional experiences of 
teaching and learning physics [9]. Specifically, four interlocking perspectives focus on different 
embodied aspects of a given teaching situation [9]. These, in turn,  give us a multitude of ways of 
conceptualizing and analyzing what makes a student have a sense of belonging in a given teaching 
situation. The four perspectives offered by this framework are as follows: The physical perspective 
focuses on the cognitive underpinnings of physics learning and how bodily experiences shape 
cognitive processes; The phenomenological perspective focuses on the lived and felt sensory 



experiences of doing and performing science; The ecological perspective emphasizes the dependence 
on our surroundings when learning and performing science activities and lastly, the interactionist 
perspective focuses on the social surrounding and communication with others, both verbal and 
non-verbal, in educational settings These four embodied perspectives help analyze different aspects of 
a given teaching situation to better understand what role they play in creating a sense of belonging 
among students.  
 
Research Methods and Design: Embodiment in existing educational literature 
This presentation will present findings of a systematic review mapping the four  embodied 
perspectives on the current education research on ionizing radiation and connect the identified 
embodied practices to students' sense of belonging. The review follows the PRISMA guidelines [10] 
and uses SCOPUS and ERIC where a total of 64 relevant articles were identified out of 759. Our 
findings show several embodied mechanisms that lay the ground for how concepts of ionising 
radiation are introduced to students. During the presentation, these mechanisms will be presented in 
detail and will be connected to opportunities to foster secondary school students’ sense of belonging. 
In doing so, our study contributes novel perspectives to the productive overlap between embodied 
cognition and physics education. 
 
Current stage in this work 
Currently all articles have been screened and there is a preliminary draft for the paper that I am just 
starting to work on together with my supervisors. I am confident I will have a complete draft by the 
time of the PhD School. 
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