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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)

https://itunes.apple.com/us/itunes-u/as-we-may-teach-educational/id380294705?mt=10
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R.J. Marzano. Building Background Knowledge for Academic Achievement: Research on What Works in Schools. Alexandria, VA: ASCD, 2004

Step 1 

The teacher provides a description, explanation, or example of the new term

Step 2 

Students restate the explanation of the new term in their own words

Step 3 

Students create a nonlinguistic representation of the term

Step 4 

Students do activities that help them add to their knowledge of vocabulary terms

Step 5 

Students are asked to discuss the terms with one another

Step 6 

Students are involved in games that allow them to play with the terms

http://www.worldcat.org/title/building-background-knowledge-for-academic-achievement-research-on-what-works-in-schools/oclc/191036750
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Pearson, P.D., Ferdig, R.E., Blomeyer Jr, R.L., & Moran, J. "The Effects of Technology on Reading Performance in the Middle-School Grades: A Meta-Analysis With Recommendations for Policy." Learning Point Associates/North Central Regional Educational Laboratory (NCREL) (2005).

SAMR and the Use of Technology to Enhance Reading Performance in Middle School

http://eric.ed.gov/?id=ED489534
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Tamim, R.M., Borokhovski, E., Pickup, D., Bernard, R.M. & El Saadi, L. “Tablets for Teaching and Learning: A Systematic Review and Meta-Analysis." Commonwealth of Learning (COL) (2015).

SAMR and the Use of Tablets in Education

http://oasis.col.org/bitstream/handle/11599/1012/2015_Tamim-et-al_Tablets-for-Teaching-and-Learning.pdf
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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 
Sensors/Recorders 

Mobile Tools 
Cloud Resources

The Lively SketchbookThe Curiosity Amplifier

Ruben R. Puentedura, “The Lively Sketchbook”. Hippasus Blog. (2010)
John Seely Brown. “A New Culture of Learning”. NMC Summer Conference, Closing Keynote. (2010)
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http://hippasus.com/blog/archives/43
https://www.youtube.com/watch?v=B4FPH-Oo1iM
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Image
Assembly

Sequential
Art

Moving
Image

Interactive
Media

Interactive
Fiction

5-Card Nancy Comic Life Premiere Pachyderm Inform 7

Narrative sources;
Narrative constraints

Pictorial vocabulary;
Narrative transitions;

Text/image integration
CDS Seven Elements;
Montage structures

Narrative structures;
Narrative flows Ludic elements

Infinite Canvas

Prezi
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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.”

Katie Salen and Eric Zimmerman. Rules of Play: Game Design Fundamentals. The MIT Press, 2003.

G
am

in
g

https://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



S to A: The Value of Shared Practices
• Augmented Note Taking and Annotation 

• Visualization Methods: 

• 5 Primary Domains: Space, Time, Networks, Text, Number 

• Simple Blogging 

• Simple Digital Storytelling Video 

• Flipped Classroom: 

• Materials Creation 

• Peer Discussion/Instruction Methods 

• Simple Interactive Fiction 

• LMS Practices



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


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


Jere Confrey et al., TurnOnCCMath.net – https://www.turnonccmath.net 

https://turnonccmath.net
https://www.turnonccmath.net
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Supportive, contradictory, surprising

or inconclusive data may...

Develop

technology

Address

societal issues

Satisfy

curiosity

Solve everyday

problems

Build

knowledge

Inform

policy

Making

observations

Asking

questions

Finding

inspiration

Exploring the

literature

Sharing data

and ideas

...oppose a

hypothesis.

Discussion with

colleagues

Feedback and

peer review

Coming up

with new

questions/ideas

Publication

Replication

Theory

building

EXPLORATION
AND DISCOVERY

COMMUNITY
ANALYSIS AND

FEEDBACK

BENEFITS AND
OUTCOMES

TESTING
IDEAS

Gathering data

Interpreting data

New technology

Curiosity

Practical problem

Personal motivation

Surprising observation

Serendipity

Hypotheses
Expected

results/observations

Actual

results/observations

...support a

hypothesis.

... inspire

revised/new

hypothesis.

... inspire

revised

assumptions.

How science works

www.understandingscience.org

© 2008 The University of California Museum of Paleontology, Berkeley, and the Regents of the University of California

http://undsci.berkeley.edu/index.php
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Diego Lieban & Zsolt Lavicza, “Geometric modelling inspired by Da Vinci: shaping and adding movement using technology and physical resources”. 10th Congress of European Research in Mathematics Education. (2017)

https://keynote.conference-services.net/resources/444/5118/pdf/CERME10_0441.pdf
https://keynote.conference-services.net/resources/444/5118/pdf/CERME10_0441.pdf
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https://www.oercommons.org


ITEA Standards for Technological Literacy
1. The Nature of Technology: 

• The characteristics and scope of technology 
• The core concepts of technology 
• The relationships among technologies and the 

connections between technology and other fields 
2. Technology and Society: 

• The cultural, social, economic, and political effects of 
technology 

• The effects of technology on the environment 
• The role of society in the development and use of 

technology 
• The influence of technology on history 

3. Design: 
• The attributes of design 
• Engineering design 
• The role of troubleshooting, research and 

development, invention and innovation, and 
experimentation in problem solving 

4. Abilities for a Technological World 
• Apply the design process 
• Use and maintain technological products and 

systems 
• Assess the impact of products and systems 

5. The Designed World 
• Medical technologies 
• Agricultural and related biotechnologies 
• Energy and power technologies 
• Information and communication technologies 
• Transportation technologies 
• Manufacturing technologies 
• Construction technologies

Technology for All Americans Project, and International Technology Education Association. Standards for technological literacy: Content for the study of technology, Third Edition. International Technology Education Association, 2000. - https://www.iteea.org/Publications/StandardsOverview.aspx

https://www.iteea.org/Publications/StandardsOverview.aspx
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