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Redefinition
lech allows for the creation of new tasks,
previously inconceivable

Modification
Tech allows for significant task redesign

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

Ruben R. Puentedura, As We May Teach: Educational Technology, From Theory Into Practice. (2009)
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http://tinyurl.com/aswemayteach

Bloom's Taxonomy: Cognitive Processes

Anderson & Krathwohl (2001) Characteristic Processes

Remember e Recalling memorized knowledge
e Recognizing correspondences between memorized knowledge and new material
e Paraphrasing materials
e Exemplifying concepts, principles e Extrapolating principles

Understand e Classifying items e Comparing items
e Summarizing materials
e Applying a procedure to a familiar task

Apply . PPlyIng a p

Jsing a procedure to solve an unfamiliar, but typed task

e Distinguishing relevant/irrelevant or important/unimportant portions of material
Analyze ® |[ntegrating heterogeneous elements into a structure
e Attributing intent in materials

e [esting for consistency, appropriateness, and effectiveness in principles and procedures
Evaluate e Critiquing the consistency, appropriateness, and effectiveness of principles and
procedures, basing the critique upon appropriate tests

e Generating multiple hypotheses based on given criteria
Create ¢ Designing a procedure to accomplish an untyped task
* |nventing 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)



Cross-Disciplinary

Knowledge/
Synthesis
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Knowledge Literacy
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21st Century

Creativity & Learning Cultural
Innovation Competence

Meta Humanistic
Knowledge Knowledge
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Critical Thinking Collaboration

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

The EdTech Quintet



Mobility

Storytelling
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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, 201
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http://www.youtube.com/watch?v=NemBarqD6qA
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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.”
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Example #1: Science



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

1:15 PM

Aquatic Biomes
Aquatic biomes cover 75 percent of the surface of the Earth.

The aguati” «d terrestrial biomes are similar in some ways

bieome | 'bi 5m |

noun Ecology

a large naturally occurring community of flora
and fauna occupying a major habitat, e.g.,
forest or tundra.

ORIGIN early 20th cent.: from Bro- ‘life’ + -OME 4
carbon

y pro-

Search Web Search Wikipedia O

n of dis-

FASAIsDSpereent), whercas

ocean water has about 35,000 parts

per million (3.5 percent).

Some aquatic organisms
are adapted to both
conditions for parts of
their lives, such as

salmon and some eels, but it

is more common for organisms to be confined to one of the

two environments.

Aquatic environments have less variation globally than :
those on land. Taking a broad view (the lumper’s perspec-

tive), there are four kinds of aquatic biomes: surface waters,
deep waters, shores, and bottoms. Within these categories

are a variety of distinctive marine and freshwater life zones

that are frequently designated as separate biomes.

Worldwide Photosynthetic Activity

Interactive The latitudes of peak photosynthesis change with the seasons.



https://itunes.apple.com/us/book/e.-o.-wilsons-life-on-earth/id529004239?mt=13

AUN ANIRAT RIRANY NsNT RIBIERENRURAF — RAFNT ¥V Ru

Streptopelia decaocto
Locally common, exotic

12%-13 in. (32-33 cm)

Recent colonizer of N. America from Caribbean
but native to Eurasia; rapidly increasing and
spreading. Slightly chunkier than Mourning
Dove, paler beige, and with square-cut tail. Note
narrow black ring on hindneck. Grayish undertail
coverts. Three-toned wing pattern in flight.

SPOTTED DOVE
Streptopelia chinensis
Uncommon, local, exotic

12 in. (30-31 cm)

Note broad collar of black and white spots on
hindneck. A bit larger than Mourning Dove,; tail
rounded with much white in corners. Juvenile:
Lacks collar, but can be told by shape of
spread tail.

ROCK PIGEON (ROCK DOVE,
DOMESTIC PIGEON)

Columba livia
Common, exotic

12% in. (32 cm)

Typical birds are gray with whitish rump, two
black wing bars, and broad, dark tail band.
Domestic stock or feral birds may have many
color variants.

Rock Pigeon (Rock Dove, Domestic Pigeon)

>

Bird Sighting

ROCK PIGEON
(ROCK DOVE,
DOMESTIC PIGE...

Columba livia

Common, exotic

1 Bird >
Jun 9, 2012 4:35 PM >
>

Not Recorded >

typical form

ROCK PIGEON (ROCK
DOVE, DOMESTIC
PIGEON)



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

Modification

Tech allows for significant task redesign

5:05 AM

Rock Pigeon Data

Rock Pigeon B Rock Pigeon
Sept 40
Oct 32 50
Nov 30
Dec 20
Jan 21 37.5
Feb 25
Mar 27 .
Apr 32 3 25
May 45 O
12.5
0
Sept Oct Nov Dec Jan Feb Mar Apr May

35

25 |

15

0.848018 0.570485



https://itunes.apple.com/us/app/numbers/id361304891?mt=8
https://itunes.apple.com/us/app/xpp/id433859546?mt=8

Redefinition
Tech allows for the creation of new tasks, previously
Inconceivable

J7 Theme Music
W& Sound Effects
=) Playlists
Albums

T't Artists

J Songs

5:19 AM

Local Ecosystem



https://itunes.apple.com/us/app/imovie/id377298193?mt=8
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Brief Lecture or Group Discussion
(~10 minutes)

ConcepTest
(~1-2 minutes)

More than 75% of
students answer correctly

Between 30-75% of
students answer correctly

Fewer than 30% 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)
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QUESTION
— Which of the following would you say most accurately
represents the theme of ephemerality in the Sonnets?

Modification

]!

(=5

Tech allows for significant task redesign

s
%

ANSWERS

References to seasonal changes (=
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Causality

Chronology

Multiple Perspectives

Contingency

’ Empathy
History — Core Concepts

Change and Continuity Over Time

Influence/Significance/Impact

Contrasting Interpretations

Intent/Motivation

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? ] o
History — Guiding Criteria

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?

Lee S. Shulman, "Those Who Understand: Knowledge Growth in Teaching." Educational Researcher, Vol. 15, No. 2 (Feb., 1986)
Bruce Lesh. "Why Won't You Just Tell Us the Answer?"' Teaching Historical Thinking in Grades 7-12. Stenhouse Publishers. (2011)
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Fig. 5: The caption for this technical drawing reads
“Mr. Watt’s Patent Rotative Steam Engine as con-
structed by Messrs. Boulton & Watt, Soho, from
1787 to 1800. 10 Horse power.” By 1787, the engine
had evolved considerably from the earlier versions,
using the sun-and-planet gear to drive the large
wheel; the Watt linkage to connect the beam with
the cylinder, on the left; and even Watt's feedback-
driven flyball governor—the two balls hanging
above and to the left of the large wheel—to control
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THE SUN-AND-PLANET (or, for that matter, the
crank plus connecting rod, which was, after
all, Watt’s first choice for producing rotary
motion, and would be everybody’s after
the Wasbrough patent expired in 1794) was
a huge step toward the introduction of
steam power into mills and factories, rather
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Q] &/ The Role of Steam in the Industrial Revolution

The development by Matthew Boulton and James Watt of a firm to manufacture steam engines accelerated
the adoption rate of the technology.
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