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"Programming is the second literacy. The first one gives you knowledge, the second 
allows you to implement it in practice.”

1985-1986: Chkalovski Village School No. 2, Pravetz 82 computers.
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The future ?



“We tend to overestimate the 
effect of a technology 

in the short run 
and 

underestimate the effect 
in the long run.”



Roy Amara (Amaras Law)
The Institute for the Future / Stanford Research Institute
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2004: The Web (Google, WordPress, Wikipedia, LMS . . )

2012: Mobile + Social Media (Facebook, Twitter, TikTok . . )

2020+ Mirrorworlds (ubiquitous AR . . )

Three generation of digital platforms

2005 2010 2015 2020

(Leinonen, Vartiainen, Brinck, 2021)



2020+ Mirrorworlds (ubiquitous AR)

• Platform where everything in the real world—every 
place, building, lamppost, and room—will have its 
digital twin. 

• Layers of information, meaning, and functions 
integrated with the digital twin of the real world.

• Possible to interact with and manipulate: modify, 
shape, and program.

(Kelly, 2019; Leinonen, Vartiainen, Brinck, 2021)
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Analytics (for reflection and self-regulation)

audio and video recording

participation tracking

(voice to text) content analytics
sentiment 
analytics

statistics

emotion 
tracking

face and voice recognition

2018



2018



2018







California: Designing Freedom, 10.11. 2017 – 4.3. 2018, Design Museum, Helsinki 







(Leinonen, Vartiainen, Brinck 2021)
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Thank you!
Teemu Leinonen 

www.teemuleinonen.fi
teemu.leinonen@aalto.fi

@teemul
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