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Redefinition
Tech allows for the creation of hew tasks,
previously inconceivable

Modification
Tech allows for significant task redesign
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Cross-Disciplinary

Knowledge/
Synthesis
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Critical Thinking Collaboration

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

It is imperative that the ,
CCSS be considered the \
“floor”’—not the “ceiling”’—
when it comes to expectations

for student performance in the

2|st century.

P21 Common Core Toolkit

PARTNERSHIP FOR
215T CENTURY SKILLS


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
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Lesh: Teaching History — Concepts and Ciriteria

- 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?
- |s the question debatable?
- Does the question represent a reasonable amount of content?
- Will the question hold the interest of middle or high school students?
* |s the question appropriate given the materials available?
- |s 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
lTech acts as a direct tool substitute,
with no functional change
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http://www.google.com/earth/index.html
http://www.google.com/earth/index.html
http://www.google.com/earth/index.html
http://timerime.com
http://timerime.com
http://timerime.com
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http://www.gapminder.org
http://www.gapminder.org
http://www.gapminder.org

Redefinition
lech allows for the creation of new
tasks, previously inconceivable
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http://www.apple.com/ilife/imovie/
http://www.apple.com/ilife/imovie/
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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

Substitution
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http://itunes.apple.com/us/app/wordflex-touch-dictionary/id488540344?mt=8
http://itunes.apple.com/us/app/wordflex-touch-dictionary/id488540344?mt=8
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http://itunes.apple.com/us/app/corkulous-pro/id367779315?mt=8
http://itunes.apple.com/us/app/corkulous-pro/id367779315?mt=8
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lech allows for the creation of new
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http://itunes.apple.com/us/app/comic-life/id432537882?mt=8
http://itunes.apple.com/us/app/comic-life/id432537882?mt=8
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nderstanding Science:
ow Science Works

EXPLORATION
AND DISCOVERY

Making Asking

New technology observations questions

Personal motivation

Practical problem Serendipity
Curiosity Surprising observation

Sharing data
and ideas

Finding Exploring the
inspiration literature

Gathering data

Expected Actual

Hypotheses results/observations results/observations

A\

Interpreting data U

Supportive, contradictory, surprising
or inconclusive data may...

support a ...in_spige
hypothesis. rewsga_
Develop Address assumptions. Feedback and Replication
technology societal issues peer review

...inspire
...Oppose a revised/new
hypothesis. hypothesis.

Discussion with
colleagues

Build Inform
knowledge policy

Publication

TESTING
IDEAS

Satisfy
curiosity

Coming up
with new
questions/ideas

Solve everyday

Theory
problems

building

BENEFITS AND
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ANALYSIS AND
FEEDBACK



http://undsci.berkeley.edu/index.php
http://undsci.berkeley.edu/index.php
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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
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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
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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
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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
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
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Flipping the Classroom:
Conceplests

Brief Lecture or Group Discussion
(~10 minutes)

|

ConcepTest
(~1-2 minutes)

Fewer than 30% of Between 30-75% of More than 75% of
students answer correctly students answer correctly students answer correctly
- Peer Discussion: .
The instructor . The instructor
. . . students try to convince each other ) . ) )
revisits and explains the concept . explains remaining misconceptions
(~2-3 minutes)

1

ConcepTest
(~1-2 minutes)

Mazur, E. Peer Instruction - A User's Manual. Prentice Hall (1997)
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http://www.gutenberg.org/ebooks/1041
http://www.gutenberg.org/ebooks/1041
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http://www.wordle.net/show/wrdl/5638183/Shakespeare%2527s_Sonnets
http://www.wordle.net/show/wrdl/5638183/Shakespeare%2527s_Sonnets
http://www.wordle.net/show/wrdl/5638183/Shakespeare%2527s_Sonnets
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http://docs.google.com
http://docs.google.com
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Basic information

Classification Il Natural element
Anisolopic element

Relative atomic mass 18.9584
Melting point -363.316 *F
Bolling poimt -306.652 *F
State of aggregation gaseous
Density (68 *F) 158 g1

Mineral hardness according to
Mohs

Oxidation states 1
Electronegativity 4.1
Atomic radius 70.9 pm
Electron configuration [He) 2s* 2p°
™ ™~ Ground state Poy 2
Substitution el B el
R Parcontage mass of the earth’s  0.03 %
core

lech acts as a direct tool substitute, —
with no functional change



http://itunes.apple.com/us/app/emd-pte/id377393859?mt=8
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http://itunes.apple.com/us/app/ispartan/id534726646?mt=8
http://itunes.apple.com/us/app/ispartan/id534726646?mt=8
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Modification

Tech allows for significant task
redesign

'nacl = 1.35e-4

kspagcl = 1.82e-10

- kspagcl = ag * cl
«na = nacl
‘na + ag = cl

Basic Equilibria

0.000135 >

kspagel 1.82¢-10 >

1.33404751941050-06 >

ag

cl

0.00013533484751641 2

na 0.000135 >

Show Solution Report



http://itunes.apple.com/us/app/qed-solver/id507198499?mt=8
http://itunes.apple.com/us/app/qed-solver/id507198499?mt=8
http://itunes.apple.com/us/app/qed-solver/id507198499?mt=8
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http://itunes.apple.com/us/app/ispartan/id534726646?mt=8
http://itunes.apple.com/us/app/ispartan/id534726646?mt=8
http://itunes.apple.com/us/app/ispartan/id534726646?mt=8
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Gersmenl:
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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http://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
http://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
http://itunes.apple.com/us/app/catan-hd/id390422167?mt=8



http://itunes.apple.com/us/app/new-world-colony/id395137626?mt=8
http://itunes.apple.com/us/app/new-world-colony/id395137626?mt=8
http://itunes.apple.com/us/app/new-world-colony/id395137626?mt=8

od by O

Tech allows for significant task ~— J..... g t=mEum summs suss: 6o

4 MF 15-30

redesign

4 MF Tosal

Modification EE _—

Overadl Lie Expectancy ot iy

Total Medan Age xa
. 1 ' »2

Male Modar Age °)

7S

Forrae . .o ADe ) . L . w7’
- . K SR I ropl
' v . ’ "o
¢ . <.
o

Oversl L. Birth
Male Lie. . .t Bty
M B
Lo Exp...Ranking
GOP (PPP) $M
Average.. of Aduks

Yeoars of __ducation

MDI

4 M Asnikinn



http://itunes.apple.com/us/app/jmp-graph-builder/id503558970?mt=8
http://itunes.apple.com/us/app/jmp-graph-builder/id503558970?mt=8
http://itunes.apple.com/us/app/jmp-graph-builder/id503558970?mt=8
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http://www.kiva.org/
http://www.kiva.org/
http://www.kiva.org/
http://www.kiva.org/
http://www.kiva.org/
http://www.kiva.org/
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Mathematical Proficiency:
Five Strands

Conceptual Understanding
- Comprehension of concepts, operations, relations

Procedural Fluency
- Carrying out procedures accurately, efficiently, flexibly, appropriately

Strategic Competence
- Formulate, represent, solve problems in autonomous/real world situations

Adaptive Reasoning
 Logical thought, reflection, explanation, justification

Productive Disposition
- Habitual inclination to see mathematics as sensible, useful, worthwhile
 Self-confidence in ability to master material

National Research Council. Adding It Up: Helping Children Learn Mathematics. National Academies Press. (2001)


http://www.nap.edu/catalog.php?record_id=9822
http://www.nap.edu/catalog.php?record_id=9822
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http://itunes.apple.com/us/app/geoboard-by-math-learning/id519896952?mt=8
http://itunes.apple.com/us/app/geoboard-by-math-learning/id519896952?mt=8
http://itunes.apple.com/us/app/geoboard-by-math-learning/id519896952?mt=8



http://itunes.apple.com/us/app/motion-math-hd/id410521340?mt=8
http://itunes.apple.com/us/app/motion-math-hd/id410521340?mt=8
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http://itunes.apple.com/us/app/logoplus/id473572576?mt=8
http://itunes.apple.com/us/app/logoplus/id473572576?mt=8

Redefinition
lech allows for the creation of new
tasks, previously inconceivable
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http://itunes.apple.com/us/app/codea/id439571171?mt=8
http://itunes.apple.com/us/app/codea/id439571171?mt=8
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Fig. 2. Estimates by 160 gynecologists of the probability that a woman has
breast cancer given a positive mammogram, before and after receiving
training in how to translate conditional probabilities into natural fre-

quencies.
Without screening
Cancer diagnosed because
of symptoms at age 67
.—$—> Dead at age 70
gt:?::r 5-year survival = 0%
With screening
Cancer diagnosed because
of screening at age 60
.—‘—> Dead at age 70
s 5-year survival = 100%

Fig. 4. Lead-time bias. Even if the time of death in not changed by
screening—and thus no life is saved or prolonged—advancing the time of
diagnosis in this way can result in increased 5-year survival rates, causing
such statistics to be misleading.

Gerd Gigerenzer et.al. “Helping Doctors and Patients Make Sense of Health Statistics” Psychol. Sci. Public Interest. 2007 ;8:53-96


http://www.psychologicalscience.org/journals/pspi/pspi_8_2_article.pdf
http://www.psychologicalscience.org/journals/pspi/pspi_8_2_article.pdf
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http://www.geogebra.org/cms/
http://www.geogebra.org/cms/
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Redefinition

Tech allows for the creation of hew
tasks, previously inconceivable
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Substitution
lTech acts as a direct tool substitute,
with no functional change
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Augmentation
Tech acts as a direct tool substitute,
with functional improvement
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Modification
Tech allows for significant task
redesign



http://itunes.apple.com/us/app/garageband/id408709785?mt=8
http://itunes.apple.com/us/app/garageband/id408709785?mt=8
http://itunes.apple.com/us/app/garageband/id408709785?mt=8
http://itunes.apple.com/us/app/garageband/id408709785?mt=8
http://itunes.apple.com/us/app/garageband/id408709785?mt=8
http://itunes.apple.com/us/app/garageband/id408709785?mt=8

Redefinition
lech allows for the creation of new
tasks, previously inconceivable
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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.
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Resources — Part |

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
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Hippasus

Blog: http://hippasus.com/rrpweblog/
Email: rubenrp@hippasus.com
Twitter: @rubenrp

This work is licensed under a Creative Commons Attribution-Noncommercial-Share Alike 3.0 License.

[erecie]



http://hippasus.com/rrpweblog/
http://hippasus.com/rrpweblog/
mailto:rubenrp@hippasus.com?subject=Building%20Upon%20SAMR
mailto:rubenrp@hippasus.com?subject=Building%20Upon%20SAMR
http://twitter.com/rubenrp
http://twitter.com/rubenrp

