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Introduction

• Use of educational robotics has increased 

exponentially since the turn of the century (Angel-

Fernandez and Vincze, 2018)

• Students’ “E-ticket” to future job market (Costa, 

2017, p. 32)

• Autonomous drones are an emerging branch of 

robotics (Miah, 2020)

https://www.researchgate.net/publication/326640787_Towards_a_Formal_Definition_of_Educational_Robotics
https://www.salford.ac.uk/news/drones-are-robots-too


Why physics and drones?

Well suited to introducing 
middle school students to 

physics concepts in a hands-
on and engaging manner 

(Wong, 2019)

Facilitates teaching of many 
advanced mechanics topics 
in an integrated and project-

based manner, and gives 
students a taste of near-

future tertiary study major 
options (Preble, 2015)

https://edtechmagazine.com/k12/article/2019/03/drones-take-their-place-k-12-classroom


Drones and 
integrated STEM 
Education
Frameworks for integration



Concept A vs 
Concept B 
(Ćosić & 
Božić, 2021) 

Concept A – “education about 
drones” (p. 161) - learning 
about the design, construction 
and operation of drones

Concept B – “education by 
drones” (p. 161) – use of drones 
to facilitate data collection for 
other fields of study

https://doi.org/10.7906/indecs.19.1.13


A connected web of physics topics

Figure 1
Connected and Webbed Models of Integrated Curriculum

Note. Adapted from Fogarty’s continuum of integrated education, as cited in Anderson (2013).

https://doi.org/10.1080/1937156X.2013.11949690


Old ideas, new 
technology

Figure 2
Example of a Thematic Pre-University Physics Curriculum from 1980s Holland

Note. Adapted from Dekker and Van der Valk (1986).  Much of the classical physics topics taught in 
physics courses today could be integrated into a thematic unit on drones. 

https://doi.org/10.1080/0140528860080204


Example 1
Figure 3
Drone Resource Set Homepage

Note. Available at Royal Academy of Engineering’s Education Resources Hub. 
Educators can download a series of six integrated STEM lessons designed for 
grades 6-10 on the theme of drones.

https://stemresources.raeng.org.uk/resources/enrich/drones-friend-or-foe/drones-teachers-guide/


Example 2

Figure 4
Example Pre-University Physics Course Concepts Related to Drones

Note. Adapted from Reid (2020). 

https://homepages.abdn.ac.uk/nph120/meteo/DroneFlight.pdf


Example 3
Figure 5
Theoretical Model of Drone Lift Force vs Rotor Speed 

Note. Adapted from Lee (2020). The equation and graph are the original work of a Grade 12 
physics student and were synthesized from their research into the topic of drones. 



Recommended 
Hardware

Figure 6
Robolink’s Codrone Lite

Note. Available from the Robolink online store. Due to the product’s intended use being mainly for 
the teaching of design and coding, the cost could likely be shared between two departments. 

https://shop.robolink.com/products/codrone


Benefits of 
educational robotics 
to learners

• Almost universally improves enagement and 

learning in STEM disciplines (Arís & Orcos, 

2019) 

• Develops 21st-century skills, even in students 

who are not planning to study STEM majors 

(Ma & Williams, 2013)

https://doi.org/10.3390/educsci9020073


Disadvantages



Cost

Figure 7
Purchase Cost (in USD) of a Class Set of 12 Codrone Lites

Note. Available from the Robolink online store. 

https://shop.robolink.com/products/codrone


Curriculum re-
mapping effort

Figure 8
Example section of the IB Physics syllabus relevant to drones 

Note. Adapted from Seigel (2021). An academically rigorous thematic drone unit would require careful 
mapping of topics to a detailed list such as the one shown above.   

https://blog.prepscholar.com/complete-ib-physics-syllabus-sl-hl


Linking to other STEM areas
Figure 9
Shared and Webbed Models of Integrated Curriculum

Note. Adapted from Fogarty’s continuum of integrated education, as cited in Anderson (2013). 
In future, a thematic drone unit could include team teaching across STEM disiplines. 

https://doi.org/10.1080/1937156X.2013.11949690


Example Integrated Application
Figure 10
VRAD (Virtual Reality Aerial Drone) Martian Survival Competition Banner

Note. Adapted from Robotics Education and Competition Foundation (2021).  

https://www.roboticseducation.org/vrad/


Conclusion

• The emergence of drone technology creates a 

new opportunity to teach high school physics 

content in a thematic, engaging and project-

based manner

• There is scope to expand such thematic units to 

include electrical physics topics as well as other 

STEM disciplines, thus bringing interdisciplinary 

STEM learning to higher grade levels



References

• Anderson, D. M. (2013). Overarching goals, values, and assumptions of integrated curriculum design. Schole, 28(1), 1-10. 
https://doi.org/10.1080/1937156X.2013.11949690

• Angel-Fernandez, J. M., & Vincze, M. (2018, July). Towards a formal definition of educational robotics [Conference paper]. 
https://www.researchgate.net/publication/326640787_Towards_a_Formal_Definition_of_Educational_Robotics

• Arís, N., & Orcos, L. (2019). Educational robotics in the stage of secondary education: Empirical study on motivation and 
STEM skills. Education Sciences, 9(2), 73. https://doi.org/10.3390/educsci9020073

• Ćosić Lesičar, J., & Božić, D. (2021). Current status of the use of drones in education in Croatia. Interdisciplinary Description of 
Complex Systems, 19(1), 160–167. https://doi.org/10.7906/indecs.19.1.13

• Costa, C. (2017). Robotics K-12 and your district: The essence of STEM Education and the E-ticket to unlimited 
possibilities. Leadership, 46(4), 32–35.

• Dekker, J. A., & Van der Valk, A. E. (1986). Pre-university physics presented in a thematic and systematic way: Experiences with 
a Dutch physics curriculum development project. European Journal of Science Education, 8(2), 145-153. 
https://doi.org/10.1080/0140528860080204

• Lee, J. (2020). How does changing the rotational frequency of the rotor affect the lift force generated by a 
drone? [Unpublished manuscript]. International School Ho Chi Minh City.

• Ma, Y., & Williams, D. C. (2013). The potential of a First LEGO League robotics program in teaching 21st century skills: An 
exploratory study. Journal of Educational Technology Development & Exchange, 6(2), 13–28.

https://www.researchgate.net/publication/326640787_Towards_a_Formal_Definition_of_Educational_Robotics


References

• Miah, A. (2020, June 19). Drones are robots too! University of Salford Manchester. https://www.salford.ac.uk/news/drones-are-
robots-too. 

• Preble, B. C. (2015). A case for drones. Technology & Engineering Teacher, 74(7), 24–29.

• Reid, J. S. (2020, June). Drone flight - What does basic physics say? University of Aberdeen. 
https://homepages.abdn.ac.uk/nph120/meteo/DroneFlight.pdf

• Robolink. (2021). CoDrone Pro. Robolink. https://shop.robolink.com/products/codrone. 

• Robotics Education and Competition Foundation. (2021). VRAD Virtual. REC Foundation. 
https://www.roboticseducation.org/vrad/. 

• Royal Academy of Engineering. (2020). Drones: friend or foe? Royal Academy of Engineering Education Resources Hub. 
https://stemresources.raeng.org.uk/resources/enrich/drones-friend-or-foe/drones-teachers-guide/. 

• Seigel, D. (2021, June 27). The complete IB physics syllabus: SL and HL. PrepScholar. https://blog.prepscholar.com/complete-
ib-physics-syllabus-sl-hl. 

• Wong, W. (2019, March 20). Drones take their place in the K–12 classroom. Ed Tech Focus on K-12. 
https://edtechmagazine.com/k12/article/2019/03/drones-take-their-place-k-12-classroom. 


