
Leveraging Drones to 
Increase Engagement 
with STEM in the 
School Community
A professional development session for STEM 
educators

Benson Wallace - American College of 
Education - SCI5213



The Demand
● Consumer drone market in Sri Lanka has seen 5x growth 

since 2014 and is predicted to approximately double again 
by 2027 (Statista, 2022)

● CAA legislation and registration requirements has been in 
place since 2007 (UAV Coach, 2022)

https://www.statista.com/outlook/cmo/consumer-electronics/drones/sri-lanka
https://uavcoach.com/drone-laws-in-sri-lanka/


The Need
● For the May 2022 session, less than ¼ of IB Diploma candidates 

studied physics, and the number of physics HL candidates was less 
than half those taking biology (International Baccalaureate 
Organization, 2022).

● This has not changed much since Leon Lederman wrote about the 
problem in 1995

https://www.ibo.org/globalassets/new-structure/about-the-ib/pdfs/provisional-statistical-bulletin-may-2022.pdf
https://www.ibo.org/globalassets/new-structure/about-the-ib/pdfs/provisional-statistical-bulletin-may-2022.pdf
https://physicstoday.scitation.org/doi/10.1063/1.2807968
https://physicstoday.scitation.org/doi/10.1063/1.2807968


Leon’s Legacy
Figure 1
Extract from Lederman’s 2001 article advocating a “physics first” approach

Note. Adapted from Physics Today (2001). For Lederman’s original ARISE (American Renaissance in Scientific Education) 
white paper, see here.

https://physicstoday.scitation.org/doi/pdf/10.1063/1.1420496
https://lss.fnal.gov/archive/1998/tm/TM-2051.pdf


The Plan
● Move from “parental involvement” to “parental engagement” (Fenton 

et al., 2017)
● Increase the size of the overlap in teachers’ TPACK (Mishra and 

Koehler, 2006) Venn diagrams
● Foster collaborative learning between teachers, students AND parents

https://doi.org/10.1080/00405841.2017.1355686
https://doi.org/10.1080/00405841.2017.1355686
https://journals.sagepub.com/doi/abs/10.1111/j.1467-9620.2006.00684.x
https://journals.sagepub.com/doi/abs/10.1111/j.1467-9620.2006.00684.x


The TPACK sweet spot
Figure 2
The seven components of TPACK

Note. Reproduced by permission of the publisher, © 2012 by tpack.org 

https://matt-koehler.com/tpack2/tpack-explained/


Physics for all the family!

Note. Video title “Best Drone for your kids”, LiteBee (2021).

http://www.youtube.com/watch?v=uI8Su_Yi2rA
https://www.youtube.com/watch?v=uI8Su_Yi2rA


Authentic Science
Figure 3
The ten components of the Individual Activity Authentic Science Rating Instrument

Note. Adapted from French and Burrows (2018).

https://doi.org/10.1007/s10956-018-9742-4


Articulating the “MR” in SAMR in a STEM context
Figure 4
Technology use strategies in integrated STEM learning environments

Note. Adapted from Yang and Baldwin (2020).

https://doi.org/10.46328/ijtes.v4i1.22


ATL Skills and Digital Citizenry
● Effective use of technology is a suggested strategy for the 

development of Approaches to Learning (ATL) skills (International 
Baccalaureate Organization, 2015)

● The ethics of drones and surveillance technology can provide a 
stimulus and context for digital citizenship discussions and potential 
civic engagement projects

https://xmltwo.ibo.org/publications/DP/Group0/d_0_dpatl_gui_1502_1/static/dpatl/img/files/en/d_0_dpyyy_gui_1412_1_e.pdf
https://xmltwo.ibo.org/publications/DP/Group0/d_0_dpatl_gui_1502_1/static/dpatl/img/files/en/d_0_dpyyy_gui_1412_1_e.pdf


Activity #1 - where could drones fit in your curriculum?
Figure 5
Concept map of skills and disciplines that can be taught through drones

Note. Adapted from Bolick et al. (2022)

https://www.mdpi.com/2227-7102/12/3/224


Activity #2 - move an existing activity up the SAMR scale
Figure 6
The SAMR Model

Note. Adapted from Puentedura (2015).

http://hippasus.com/blog/archives/227


Example 1 - Grade 10/11 Mathematics
Figure 7
Programming drones to avoid obstacles using sinusoidal functions

Note. Adapted from Yepes et al. (2021)

https://infedu.vu.lt/journal/INFEDU/article/693/info


Example 2 - Grade 9/10 Science or Grade 11 Physics
Figure 8
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/


Common ground for diverse cultures?

Note. Video title “Drone and Wo: Cultural Influences on Human-Drone Interaction Techniques”, ACM SIGCHI (2017). 
Drones can provide common cultural ground but also highlight cultural differences.

http://www.youtube.com/watch?v=_qA6GlU5dB4
https://www.youtube.com/watch?v=_qA6GlU5dB4


Reflections

● “Hacking” drones can provide authentic learning 
experiences for students, teachers and parents 
alike (Schroyer, 2013)

● Cultural responsiveness and parental engagement 
are complementary (Fenton et al., 2017) 

https://robohub.org/drones-for-schools/
https://doi.org/10.1080/00405841.2017.1355686
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