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Substitution 
Tech acts as a direct tool substitute, with no 

functional change

Augmentation 
Tech acts as a direct tool substitute, with 

functional improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, 

previously inconceivable
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Ruben R. Puentedura, As We May Teach: Educational Technology, From Theory Into Practice. (2009)

http://tinyurl.com/aswemayteach


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/ibooks/id364709193?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/timeline-eons/id429829445?mt=8
https://itunes.apple.com/us/app/mapprojector-google-maps/id368998876?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/ithoughtshd-mindmapping/id369020033?mt=8
https://itunes.apple.com/us/app/blogsy/id428485324?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/imovie/id377298193?mt=8


Substitution 
Tech acts as a direct tool substitute, with no 

functional change

Augmentation 
Tech acts as a direct tool substitute, with 

functional improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, 

previously inconceivable
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Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

http://www.openintro.org
https://itunes.apple.com/us/app/pages/id361309726?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/geogebra/id687678494?mt=8
https://itunes.apple.com/us/app/day-one-journal-diary/id421706526?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/blogsy-for-wordpress-blogger/id428485324?mt=8
https://itunes.apple.com/us/app/inspiration-maps/id510173686?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/keynote/id361285480?mt=8
https://itunes.apple.com/us/app/wolframalpha/id334989259?mt=8


Scholarly Primitives

Discovering
Annotating

Sampling
Illustrating

Representing

Comparing
Referring

John Unsworth. Scholarly Primitives: What Methods Do Humanities Researchers Have in Common and How Might Our Tools Reflect This? Humanities Computing, Formal Methods, Experimental Practice Symposium, Kings College, London. (May 2000) 

selecting according to a criterion, 
showing relationships of items 

selected to the original set

searching, browsing, accessing, 
collecting

categorizing, providing 
commentary, analyzing

find differences, similarities and 
create meaning from them

linking, referencing

changing depiction mode, 
publishing

showing an example, highlighting 
features within an example

http://people.lis.illinois.edu/~unsworth//Kings.5-00/primitives.html


Social Mobility Visualization Storytelling Gaming
200,000 

years
70,000 
years

40,000 
years

17,000 
years

8,000 
years

Ruben R. Puentedura, “Technology In Education: The First 200,000 Years” The NMC Perspective Series: Ideas that Matter. NMC Summer Conference, 2012.

http://www.youtube.com/watch?v=NemBarqD6qA
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Social Mobility Visualization Storytelling Gaming
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Formal Definition of Game (Salen & Zimmerman)

“A game is a system in which players 
engage in an artificial conflict, defined by 
rules, that results in a quantifiable 
outcome.”

	 Salen, K. and E. Zimmerman. Rules of Play : Game Design Fundamentals. The MIT Press. (2003)

http://mitpress.mit.edu/books/rules-play


The EdTech Quintet – Associated Practices

Social Communication, Collaboration, Sharing

Mobility Anytime, Anyplace Learning and Creation

Visualization Making Abstract Concepts Tangible

Storytelling Knowledge Integration and Transmission

Gaming Feedback Loops and Formative Assessment



Brief Lecture or Group Discussion
(~10 minutes)

ConcepTest
(~1-2 minutes)

Between 30-75% of 
students answer correctly

Fewer than 30% of 
students answer correctly

More than 75% of
students answer correctly

Peer Discussion:
students try to convince each other

(~2-3 minutes)

The instructor
explains remaining misconceptions

The instructor
revisits and explains the concept

ConcepTest
(~1-2 minutes)

Mazur, E. Peer Instruction - A User's Manual. Prentice Hall (1997)

Mazur: 
ConcepTests and the Flipped Classroom



Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

http://www.gutenberg.org/ebooks/1041
http://itunes.apple.com/us/itunes-u/shakespeares-sonnets-video/id407477535


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

http://www.wordle.net


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/eclicker-presenter/id519175256?mt=12


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/imovie/id408981434?mt=12




Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

Kenneth A. Kiewra, “Students’ Note-Taking Behaviors and the Efficacy of Providing Instructor’s Notes for Review”. Contemporary Educational Psychology, v10 n4. (1985)

https://itunes.apple.com/us/app/skitch-snap.-mark-up.-send./id490505997?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

John C. Nesbit and Olusola O. Adesope, “Learning With Concept and Knowledge Maps: A Meta-Analysis”. Review of Educational Research, Vol. 76, No. 3. (2006)

https://itunes.apple.com/us/app/inspiration-maps-vpp/id510173686?mt=8
https://itunes.apple.com/us/app/world-bank-jobs-datafinder/id557102462?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/myscript-mathpad-handwriting/id674996719?mt=8
https://itunes.apple.com/us/app/wolframalpha/id334989259?mt=8
https://itunes.apple.com/us/app/myscript-mathpad-handwriting/id674996719?mt=8
https://itunes.apple.com/us/app/myscript-mathpad-handwriting/id674996719?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/tweetbot-for-twitter-ipad/id498801050?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

http://thoughtvectors.net
https://itunes.apple.com/us/institution/foxcroft-academy/id525757829


http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com
http://futureofmuseums.com


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/iphoto/id497786065?mt=8
https://itunes.apple.com/us/app/diigo-browser/id432838105?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/timeline-3d-make-present-timelines/id522442098?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/quick-graph+-your-scientific/id541477533?mt=8
https://itunes.apple.com/us/app/123d-sculpt/id446119510?mt=8


Substitution 
Tech acts as a direct tool substitute, with no functional 

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

https://itunes.apple.com/us/app/interior-design-for-ipad/id541375152?mt=8
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