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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, 
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English



Marzano:
Six Steps to Effective Vocabulary Instruction

• 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 Periodically Do Activities That Help Them Add to Their 
Knowledge of Vocabulary Terms

• Step 5: Periodically Students Are Asked to Discuss the Terms with One 
Another

• Step 6: Periodically Students Are Involved in Games That Allow Them to Play 
with the Terms

R.J. Marzano. Building Background Knowledge for Academic Achievement: Research on What Works in Schools. Alexandria, VA: ASCD, 2004

http://www.worldcat.org/title/building-background-knowledge-for-academic-achievement-research-on-what-works-in-schools/oclc/191036750
http://www.worldcat.org/title/building-background-knowledge-for-academic-achievement-research-on-what-works-in-schools/oclc/191036750
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Understanding Science:
How Science Works

Supportive, contradictory, surprising
or inconclusive data may...
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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
http://undsci.berkeley.edu/index.php
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Gersmehl:
Teaching Geography – Four Cornerstones

• Location
• Position in space

• Condition
• Mix of natural & artificial features that give meaning to a location

• Links
• Connections between places

• Region
• Formal region: group of places with similar conditions
• Functional region: group of places linked together by a flow

Phil Gersmehl. Teaching Geography. The Guilford Press. (2005)

http://www.guilford.com/cgi-bin/cartscript.cgi?page=pr/gersmehl.htm&dir=geo/curr
http://www.guilford.com/cgi-bin/cartscript.cgi?page=pr/gersmehl.htm&dir=geo/curr
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P. Mishra and K. Kereluik. “What is 21st Century Learning? A review and synthesis.” SITE2011 Conference Presentation. (2011)

http://www.guilford.com/cgi-bin/cartscript.cgi?page=pr/gersmehl.htm&dir=geo/curr
http://www.guilford.com/cgi-bin/cartscript.cgi?page=pr/gersmehl.htm&dir=geo/curr
http://punya.educ.msu.edu/presentations/site2011/SITE_2011_21st_Century.pdf
http://punya.educ.msu.edu/presentations/site2011/SITE_2011_21st_Century.pdf


A Guide to Aligning the Common Core State Standards
with the Framework for 21st Century Skills

P21 Common Core Toolkit

http://www.p21.org/tools-and-resources/publications/p21-common-core-toolkit
http://www.p21.org/tools-and-resources/publications/p21-common-core-toolkit
http://www.p21.org/tools-and-resources/publications/p21-common-core-toolkit
http://www.p21.org/tools-and-resources/publications/p21-common-core-toolkit
http://www.p21.org/tools-and-resources/publications/p21-common-core-toolkit
http://www.p21.org/tools-and-resources/publications/p21-common-core-toolkit


The SAMR Ladder:
Questions and Transitions

• Substitution:
• What will I gain by replacing the older technology with the new 

technology?
• Substitution to Augmentation:

• Have I added a feature to the task process that could not be done with the 
older technology at a fundamental level?

• How does this feature contribute to my design?
• Augmentation to Modification:

• How is the original task being modified?
• Does this modification depend upon the new technology?
• How does this modification contribute to my design?

• Modification to Redefinition:
• What is the new task?
• Will it replace or supplement older tasks?
• How is it uniquely made possible by the new technology?
• How does it contribute to my design?
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• An authentic connection between academic disciplines and real world experience

• A framework and workflow to develop 21st century skills

• The purposeful use of technology for researching, analyzing, organizing, 
collaborating, communicating, publishing and reflecting.

• The opportunity for learners to do something important now, rather than waiting 
until they are finished with their schooling

• The documentation and assessment of the learning experience from challenge to 
solution

• An environment for deep reflection on teaching and learning

• A process that places students in charge of their learning

These attributes enable Challenge Based Learning to engage all learners, provide them 
with valuable skills, span the divide between formal and informal learning, and embrace 
a student’s digital life.

Key Components
The Challenge Based Learning process begins with a big idea and cascades to the 
following: an essential question, a challenge, guiding questions, activities, and resources, 
a solution, implementation, evaluation, reflection, assessment, and publishing.

The Big Idea: The big idea is a broad concept that 
can be explored in multiple ways, is engaging, 

and has importance to learners, and the 
larger society. Examples of big ideas are 

Resilience, Separation, Creativity, 
Health, Sustainability, and 
Democracy.

Essential Question: By design, 
the big idea allows for the 
generation of a wide variety of 
essential questions. Eventually the 
process narrows to one essential 

question that reflects the interests 
of the learners and the needs of 

their community.

The Challenge: From the essential 
question a concise challenge is articulated 

that asks the learners to create a specific solution 
that will result in concrete, meaningful action.

Guiding Questions, Activities and Resources: Generated by the learners, guiding 
questions represent the knowledge needed to successfully develop a solution and 
provide a map for the learning process. The learners identify lessons, simulations, 
activities, and content resources, to answer the guiding questions and set the 
foundation for them to develop innovative, insightful, and realistic solutions. 

Solutions: Each challenge is stated broadly enough to allow for a variety of solutions. 
The solution should be thoughtful, concrete, clearly articulated and actionable in the 
local community.

Challenge Based Learning  2
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The CBL Process

Collaborative Space
• How will the teams communicate?
• Where will resources be shared?

Introduction
• Why is this idea important to the students?
• Why is this idea important to the 

community?
Team Formation

• What makes up a productive design team?
• How do we capitalize on everyone's skills?

Assessment
• How will the process be assessed?
• How will the solution be assessed?

Guiding Questions
• What do we need to know in order to meet 

the challenge?
Guiding Activities

• What do we need to do to answer our 
guiding questions?

• What resources are needed?

Solution Development
• How do we meet the challenge?
• Is the solution justified?

Implement and Assess
• How can the solution be tested?
• Did the solution work?

Document/Reflect
• What did we learn?
• What would we do differently?

Publish
• How do we share our results?
• What is the story behind the solution?



Additional Resources



Resources

Background:
• Vannevar Bush, “As We May Think”. The Atlantic Monthly. (July 1945) Online at:

http://www.theatlantic.com/magazine/archive/1969/12/as-we-may-think/3881/
• Douglas C. Engelbart, A Research Center for Augmenting Human Intellect. (December 1968 live 

demo) Archived online at:
http://sloan.stanford.edu/mousesite/1968Demo.html

• Alan Kay, “A Personal Computer for Children of All Ages”. Proceedings of the ACM National 
Conference. Boston (August 1972) Online at:
http://www.mprove.de/diplom/gui/Kay72a.pdf

• Seymour Papert, “On Making a Theorem for a Child”. Proceedings of the ACM National Conference. 
Boston (August 1972) Online at:
http://portal.acm.org/citation.cfm?id=569942

SAMR and TPCK:
• Ruben R. Puentedura, Transformation, Technology, and Education. (2006) Online at:

http://hippasus.com/resources/tte/
• Ruben R. Puentedura, As We May Teach: Educational Technology, From Theory Into Practice. (2009) 

Online at:
http://tinyurl.com/aswemayteach

• TPCK - Technological Pedagogical Content Knowledge. (2008-2010) Online at:
http://www.tpck.org/tpck/index.php?title=Main_Page

• AACTE (Eds.) The Handbook of Technological Pedagogical Content Knowledge for Educators. New 
York:Routledge, 2008.

http://www.theatlantic.com/magazine/archive/1969/12/as-we-may-think/3881/
http://www.theatlantic.com/magazine/archive/1969/12/as-we-may-think/3881/
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Resources – Part II

Defining Mobile Devices/The Lively Sketchbook
• Ruben R. Puentedura, “Drawing On The Lively Sketchbook”. Connect@NMC Talks. (2010) Online at:

http://www.nmc.org/connect/2010/april/16
• Ruben R. Puentedura, “The Lively Sketchbook”. (2010) Online at:

http://www.hippasus.com/rrpweblog/archives/2010_01.html
The Curiosity Amplifier
• John Seely Brown. “A New Culture of Learning”. NMC Summer Conference, Closing Keynote. (2010) 

Online at:
http://www.nmc.org/2010-summer-conference/jsb-keynote-video

Technology In Education: The First 200,000 Years
• Ruben R. Puentedura. “Technology In Education: The First 200,000 Years”. NMC Summer 

Conference, Ideas that Matter Presentation. (2012) Online at:
http://www.hippasus.com/rrpweblog/archives/000069.html

http://www.nmc.org/connect/2010/april/16
http://www.nmc.org/connect/2010/april/16
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Photo Credits

• iPad in Subway: Takashi M

• YouTube + iPad + Hanalei = Happiness: Wayan Vota

• Parcours-jeu multimedia : Les métiers du musée: Jean-Pierre Dalbéra
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Hippasus

Blog: http://hippasus.com/rrpweblog/
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