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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


Bloom's Taxonomy: Cognitive Processes

Anderson & Krathwohl (2001) Characteristic Processes

Remember • Recalling memorized knowledge 
• Recognizing correspondences between memorized knowledge and new material

Understand
• Paraphrasing materials 
• Exemplifying concepts, principles 
• Classifying items 
• Summarizing materials

• Extrapolating principles 
• Comparing items

Apply • Applying a procedure to a familiar task 
• Using a procedure to solve an unfamiliar, but typed task

Analyze
• Distinguishing relevant/irrelevant or important/unimportant portions of material 
• Integrating heterogeneous elements into a structure 
• Attributing intent in materials

Evaluate
• Testing for consistency, appropriateness, and effectiveness in principles and procedures 
• Critiquing the consistency, appropriateness, and effectiveness of principles and 
procedures, basing the critique upon appropriate tests

Create
• Generating multiple hypotheses based on given criteria 
• Designing a procedure to accomplish an untyped task 
• Inventing a product to accomplish an untyped task

Lorin W. Anderson and David R. Krathwohl (Eds.), A Taxonomy for Learning, Teaching, and Assessing: A Revision of Bloom’s Taxonomy of Educational Objectives, Complete Edition. Longman. (2000)



Kereluik, Kristen, Punya Mishra, Chris Fahnoe, and Laura Terry. "What Knowledge Is of Most Worth: Teacher Knowledge for 21st Century Learning." JDLTE 29:4 (2013).

http://punya.educ.msu.edu/wp-content/uploads/2013/07/JDLTE-29-4-127-Ker.pdf
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Social Mobility Visualization Storytelling Gaming
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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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Class Homework

WorldSchool Home

Learning Environments

Contextual Search 
Augmented Reality

Cloud Resources 
Mobile Tools

Sensors 
Recorders
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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
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/gamepress-create-share-play./id637370800?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/civilization-revolution-for/id364150646?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/dragonbox-algebra-5+/id522069155?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8
https://itunes.apple.com/us/app/composer-pro/id537026880?mt=8


Example #1: Science



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/book/e.-o.-wilsons-life-on-earth/id529004239?mt=13


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/peterson-birds-north-america/id407825684?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/numbers/id361304891?mt=8
https://itunes.apple.com/us/app/xpp/id433859546?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
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Example #2: ELA



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)



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://itunes.apple.com/us/app/word-collage/id527057508?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://itunes.apple.com/us/app/eclicker-presenter/id519171580?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://itunes.apple.com/us/app/imovie/id377298193?mt=8
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Example #3: History
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PCK History – Core Concepts

Causality

Chronology

Multiple Perspectives

Contingency

Empathy

Change and Continuity Over Time

Influence/Significance/Impact

Contrasting Interpretations

Intent/Motivation

History – Guiding Criteria

Does the question represent an important issue to historical and contemporary times?

Is the question debatable?

Does the question represent a reasonable amount of content?

Will the question hold the interest of students?

Is the question appropriate given the materials available?

Is the question challenging for the students you are teaching?

What organizing historical concepts will be emphasized?

Bruce Lesh. ''Why Won't You Just Tell Us the Answer?'' Teaching Historical Thinking in Grades 7-12. Stenhouse Publishers. (2011)
Lee S. Shulman, "Those Who Understand: Knowledge Growth in Teaching." Educational Researcher, Vol. 15, No. 2 (Feb., 1986)

http://www.stenhouse.com/shop/pc/viewprd.asp?idProduct=9337


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
https://itunes.apple.com/us/app/sling-note/id385068849?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
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