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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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Podcasts on iTunes U: http://tinyurl.com/aswemayteach

http://tinyurl.com/aswemayteach
http://tinyurl.com/aswemayteach


Bloom's Taxonomy:
Cognitive Processes

Anderson & Krathwohl (2001) Characteristic ProcessesCharacteristic Processes

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

• 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
• 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

• 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

• 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

• 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)



P. Mishra and K. Kereluik. “What is 21st Century Learning? A review and synthesis.” SITE2011 Conference Presentation. (2011)
P. Mishra and K. Kereluik. “What is 21st Century Learning? A review and synthesis.” Paper submitted to the SITE2011 Conference. (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
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/publications/21stCenturyKnowledge_PM_KK.pdf
http://punya.educ.msu.edu/publications/21stCenturyKnowledge_PM_KK.pdf


Example #1: History



Lesh: Teaching History – Concepts and Criteria

• Core Concepts:
• Causality
• Chronology
• Multiple Perspectives
• Contingency
• Empathy
• Change and Continuity Over Time
• Influence/Significance/Impact
• Contrasting Interpretations
• Intent/Motivation

• 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 middle or high school 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)

http://www.stenhouse.com/shop/pc/viewprd.asp?idProduct=9337
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/ibooks/id364709193?mt=8
https://itunes.apple.com/us/app/ibooks/id364709193?mt=8
https://itunes.apple.com/us/app/sling-note/id385068849?mt=8
https://itunes.apple.com/us/app/sling-note/id385068849?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/timeline-eons/id429829445?mt=8
https://itunes.apple.com/us/app/timeline-eons/id429829445?mt=8
https://itunes.apple.com/us/app/my-maps-editor/id389114621?mt=8
https://itunes.apple.com/us/app/my-maps-editor/id389114621?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/ithoughtshd-mindmapping/id369020033?mt=8
https://itunes.apple.com/us/app/ithoughtshd-mindmapping/id369020033?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
https://itunes.apple.com/us/app/imovie/id377298193?mt=8
https://itunes.apple.com/us/app/imovie/id377298193?mt=8




Example #2: Science



Understanding Science:
How Science Works

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
http://undsci.berkeley.edu/index.php


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/WebObjects/MZStore.woa/wa/viewMetaBook?id=496292471&mt=13&s=143441
http://itunes.apple.com/WebObjects/MZStore.woa/wa/viewMetaBook?id=496292471&mt=13&s=143441
http://itunes.apple.com/WebObjects/MZStore.woa/wa/viewMetaBook?id=496292471&mt=13&s=143441
http://itunes.apple.com/WebObjects/MZStore.woa/wa/viewMetaBook?id=496292471&mt=13&s=143441
http://itunes.apple.com/WebObjects/MZStore.woa/wa/viewMetaBook?id=496292471&mt=13&s=143441
http://itunes.apple.com/WebObjects/MZStore.woa/wa/viewMetaBook?id=496292471&mt=13&s=143441


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/peterson-birds-north-america/id407825684?mt=8
http://itunes.apple.com/us/app/peterson-birds-north-america/id407825684?mt=8
http://itunes.apple.com/us/app/peterson-birds-north-america/id407825684?mt=8
http://itunes.apple.com/us/app/peterson-birds-north-america/id407825684?mt=8
http://itunes.apple.com/us/app/peterson-birds-north-america/id407825684?mt=8
http://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

http://itunes.apple.com/us/app/numbers/id361304891?mt=8
http://itunes.apple.com/us/app/numbers/id361304891?mt=8
http://itunes.apple.com/us/app/numbers/id361304891?mt=8
http://itunes.apple.com/us/app/numbers/id361304891?mt=8
http://itunes.apple.com/us/app/numbers/id361304891?mt=8
http://itunes.apple.com/us/app/numbers/id361304891?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
http://itunes.apple.com/us/app/imovie/id377298193?mt=8
http://itunes.apple.com/us/app/imovie/id377298193?mt=8
http://itunes.apple.com/us/app/imovie/id377298193?mt=8
http://itunes.apple.com/us/app/imovie/id377298193?mt=8
http://itunes.apple.com/us/app/imovie/id377298193?mt=8




Example #3: 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)

!e instructor
explains remaining misconceptions

!e instructor
revisits and explains the concept

ConcepTest
(~1-2 minutes)

Flipping the Classroom:
ConcepTests

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://www.gutenberg.org/ebooks/1041
http://www.gutenberg.org/ebooks/1041
http://itunes.apple.com/us/itunes-u/shakespeares-sonnets-video/id407477535
http://itunes.apple.com/us/itunes-u/shakespeares-sonnets-video/id407477535
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
http://itunes.apple.com/us/app/word-collage/id527057508?mt=8
http://itunes.apple.com/us/app/word-collage/id527057508?mt=8


Substitution
Tech acts as a direct tool substitute, 
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Modification
Tech allows for significant task 

redesign
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http://itunes.apple.com/us/app/eclicker-presenter/id519171580?mt=8
http://itunes.apple.com/us/app/eclicker-presenter/id519171580?mt=8
http://itunes.apple.com/us/app/eclicker-presenter/id519171580?mt=8
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Augmentation
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http://itunes.apple.com/us/app/imovie/id377298193?mt=8
http://itunes.apple.com/us/app/imovie/id377298193?mt=8
http://itunes.apple.com/us/app/imovie/id377298193?mt=8




Example #4: An Apps Flow Set





Example #5: iBooks Author



http://www.apple.com/ibooks-author/
http://www.apple.com/ibooks-author/
http://www.apple.com/ibooks-author/
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