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People reflect in order 
to learn. 



The font size on this 
slide is 84. The font 

type is Gill Sans.

The absolute size of 
the screen is ....



• Meta-analyses enduringly rank reflective 
practice amongst the strongest levers for 
learning (Hattie, 2009; Higgins, Kokotsaki, & 
Coe, 2011; Marzano, 1998; Wang, Haertel, & 
Walberg, 1990). 

• reflection is not just an “add-on” to 
instruction, but an essential component of a 
deep approach to learning (Marton, 
Dall’Alba, & Beaty, 1993). 

effects of reflection



• The confluence of experience (action) and 
thought (reflection) creates learning (e.g. 
Kolb, 1984 or Freire, 1973). Learning is 
both an active and a reflective process. 

• Reflection amplifiers are aids designed to 
prompt and support clear and concise 
thought embedded within the process of 
learning. 

reflection amplifiers



Situational Awareness





D. Schön’s ladder of 
reflection ...



• Reflection is considered as a means by 
which learners can build and evolve a 
mental model of the learning process 
they are committed to and of their 
position inside this process (Seel, Al-Diban, 
& Blumschein, 2002), so that appropriate 
directions and actions can be 
procured. 



Metadata and 
Reflection



#tracking and sensor technology can 
record meta/data in a scalable way. 

http://quantifiedself.com/

http://quantifiedself.com
http://quantifiedself.com


making tracked/sensor data 
perceivable



#AR technology can augment your 
perception of a context ... 

http://www.designbynotion.com/metamirror-next-generation-tv/



sensor data as filter



#display technology can create 
feedback loops from metadata... 

Goetz, T. (2011). Harnessing the Power of Feedback Loops | Magazine. 
wired.com. Retrieved August 22, 2011, from http://www.wired.com/magazine/
2011/06/ff_feedbackloop/5/



#ambient displays support group 
reflection and awareness.

Bachour, K., Kaplan, F., & Dillenbourg, P. (2008). Reflect : An Interactive Table for Regulating 
Face-to-Face Collaborative Learning. Technology, 39-48. Retrieved from http://dx.doi.org/
10.1007/978-3-540-87605-2_5

http://dx.doi.org/10.1007/978-3-540-87605-2_5
http://dx.doi.org/10.1007/978-3-540-87605-2_5
http://dx.doi.org/10.1007/978-3-540-87605-2_5
http://dx.doi.org/10.1007/978-3-540-87605-2_5


#metadata can support seamless 
learning trajectories.

Wong, L.-H., & Looi, C.-K. (2011). What Seams Do We Remove in 
Mobile Assisted Seamless Learning? A Critical Review of the Literature. 
Computers & Education, 57(4), 2364-2381. Elsevier Ltd. doi:10.1016/
j.compedu.2011.06.007

d i s a p p e a r i n g



Situated data helps recall



work in CELSTEC





Open Educational Content 
and Metadata: MACE Project



Context Indicators



Reflection Amplifiers



reflection about informal learning goals











in page



learning dashboards



mobile RA
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Experiment	  2h"p://www.plugwise.com/

http://www.youtube.com/watch?v=jZkHpNnXLB0
http://www.youtube.com/watch?v=jZkHpNnXLB0


Experiment	  2



Experiment	  3



You have seen 36 slides.
What have been the 
most important ones 

for you?

Thanks, Marcus Specht



 How will            ?
Interest and quality in science through inquiry. 
Inquiry learning into today's and the future 
school environment and everyday living. 
Smart inquiry support mechanism and a 
diagnostic instrument evaluated in 9 domains 
and test-beds. 
Build open-source tools and disseminate them 
into the existing LMS solutions as also via social 
media. 


