
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 26, 2023

Supporting Robotics Education in STEM with Learning Analytics

Spikol, Daniel; Friesel, Anna; Ehrenberg, H.

Publication date:
2016

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Spikol, D., Friesel, A., & Ehrenberg, H. (2016). Supporting Robotics Education in STEM with Learning Analytics.
Abstract from 5th Israeli Conference on Robotics , Herzliya, Israel.

https://orbit.dtu.dk/en/publications/a2b507ad-86d8-48ab-b8c7-726420237c99


Supporting Robotics Education in STEM with Learning Analytics 

 
*D.Spikol1 and A. Friesel2 and N. Ehrenberg1 

1Department of Media Technology, Malmö University, Sweden; 
2 Section for Electrical Technology, Technical University of Denmark, Denmark;  
 

There is concern amongst policy makers and employers that students are not 

graduating with the required skills in STEM subjects (Science, Technology, 

Engineering, and Mathematics), especially when we look at the exposure to robotics. 

It is argued that learners must go beyond the acquisition of discipline-specific facts 

and skills, to develop an integrated understanding of STEM disciplines within an 

authentic context of collaborative problem solving.  Robotics provides this authentic 

context for developing the skills, processes, and theories. This integrated approach to 

STEM teaching is at the heart of instructional practices that center on collaborative, 

hands-on, engineering design problems. The use of hands-on engineering design 

problems for robotics in classroom teaching are facilitated by physical computing kits, 

such as programmable microcontrollers like Arduino, and other platforms.  These kits 

provide building blocks that make technology development more accessible to 

novices, thus allowing them to work on more complex problems. A fine-grained 

analysis of the collaborative problem-solving process, using learning analytics tools, 

can provide insight into learning to support both teachers and learners. However, it is 

hard to track and interpret learner activity in engineering design problems, due to the 

hands-on and open-ended nature of such tasks. This abstract presents work that begins 

to address these challenges. We discuss the development of an intelligent learning 

environment for exploring hands-on STEM activities, using physical computing kits, 

which use multi-modal learning analytics. The system provides specially designed 

furniture and the integration of computer vision, log files from the hardware and 

software, and learner and teacher rich-media input to help understand the complexities 

of collaborative problem solving that can support robotics education. 
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