Putting SAMR and the EdTech Quintet to Work
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Part 1 — The SAMR Model and the EdTech Quintet



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

440 of 850

10:37 PM

The Most Powerful Idea in the World AA Q [:]

the wheel’s speed. Science Museum [ Science & Soci-
ety Picture Library

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

than pumps. But it was only a step. The les-
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‘ ' : ' Invented by English weaver James
To prevent further viclence in eastern North Hargreaves. the spinning jenny is a multi-

America, Britain created a boundary between spool spinning frame that contributed to the

Invented by L1
colonists and Native Americans. Industrial Revolution. §

Scottish
inventor
James Watt,

€921 ‘2120

the Watt
engine
improved on
the
Newcomen
engine and
offered a
dramatic
increase in
fuel
efficiency.

Augmentation @
lech acts as a direct tool substitute, with functional TTERNN
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Q/: ﬂ The Role of Steam in the Industrial Revolution
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The development by Matthew Boulton and James Watt of a firm to manufacture steam engines accelerated
the adoption rate of the technology.

Modification
Tech allows for significant task redesign

(Image Source: http://www.gecgraph.org.uk/photo/207521 - Photo by Chris Allen)
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The Industrial Revolution
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Redefinition
Tech allows for the creation of new tasks, previously
Inconceivable
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Substitution
lech acts as a direct tool substitute, with no functional
change
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Aquatic Biomes

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

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

bi-omc ‘b1 Om |

noun Ecology

food
t for

h and

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

ORIGIN early 20th cent.: from B10- ‘life’ + -OME Roxy-

carbon

y pro-

ma-

Search Web

Search Wikipedia
n of dis-

FASAISOSBereent), 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.
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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 taili. 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

~
=

Count

1 Bird >

Date Jun 9, 2012 4:35 PM >

Place >

Weather

Not Recorded >

typical form

ROCK PIGEON (ROCK
DOVE, DOMESTIC
PIGEON)



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

>~ 5:05 AM

Spreadsheets Undo Rock Pigeon Data

Rock Pigeon M Rock Pigeon
Modification oo . 50
Tech allows for significant task redesign Nov 30
Dec 20
Jan 21 37.5

Feb 25
Mar 27 .
c
Apr 32 3 25
May 45 O
12.5

0

Sept Oct Nov Dec Jan Feb Mar Apr May
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Substitution
lech acts as a direct tool substitute, with no functional
change


https://itunes.apple.com/us/app/iphoto/id497786065?mt=8
https://itunes.apple.com/us/app/iphoto/id497786065?mt=8
https://itunes.apple.com/us/app/iphoto/id497786065?mt=8
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https://itunes.apple.com/us/app/timeline-3d-make-present-timelines/id522442098?mt=8
https://itunes.apple.com/us/app/timeline-3d-make-present-timelines/id522442098?mt=8
https://itunes.apple.com/us/app/timeline-3d-make-present-timelines/id522442098?mt=8

Modification

Tech allows for significant task redesign
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https://itunes.apple.com/us/app/quick-graph+-your-scientific/id541477533?mt=8
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Redefinition

Tech allows for the creation of new tasks, previously
Inconceivable

iPad 4:27 PM
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https://itunes.apple.com/us/app/interior-design-for-ipad/id541375152?mt=8
https://itunes.apple.com/us/app/interior-design-for-ipad/id541375152?mt=8
https://itunes.apple.com/us/app/interior-design-for-ipad/id541375152?mt=8

Gaming

8,000
years




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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Search

AN Greenhouse Management

Jan 22, 2014 - Jun 11, 2014
Agricultural

English

No Ratings

SUBSCRIBE

Details Ratings and Reviews Related

A\

Q vegetable

Description
1 semester long course designed to introduce high school students to local food production.
e content will include the construction and maintenance of a hoop house as well as crop
production within the structure. Students will be responsible for researching key aspects of

greenhouse production and appropriate crops for northern New England. Students will carry-out work

in a greenhouse located on-site at Foxcroft Academy. In addition, students will prepare mat... Morev

Course Outline

I. Introductior

Il. Greenhouse

i, Greenhouse Maur

How To Create a Blog
Greenhouse Management, Part One

Construction Presentation

~b-

Featured Top Charls

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



https://itunes.apple.com/us/course/greenhouse-management/id592235450
https://itunes.apple.com/us/course/greenhouse-management/id592235450
https://itunes.apple.com/us/course/greenhouse-management/id592235450

ot

HOW'TOPLAYY 7
OPTIONS #

Dice the Onion!

Examine the leaves - are they crisp and fresh, or do they show wilting?



https://itunes.apple.com/us/app/cooking-academy-hd-full/id508555680?mt=8
https://itunes.apple.com/us/app/cooking-academy-hd-full/id508555680?mt=8
https://itunes.apple.com/us/app/cooking-academy-hd-full/id508555680?mt=8
https://itunes.apple.com/us/app/snapguide/id421477397?mt=8
https://itunes.apple.com/us/app/snapguide/id421477397?mt=8
https://itunes.apple.com/us/app/snapguide/id421477397?mt=8

Modification
Tech allows for significant task redesign
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https://itunes.apple.com/us/app/diner-dash-grilling-green/id363883855?mt=8
https://itunes.apple.com/us/app/diner-dash-grilling-green/id363883855?mt=8
https://itunes.apple.com/us/app/garden-plan-pro/id450770076?mt=8
https://itunes.apple.com/us/app/garden-plan-pro/id450770076?mt=8
https://itunes.apple.com/us/app/garden-plan-pro/id450770076?mt=8

Redefinition
Tech allows for the creation of new tasks, previously
Inconceivable
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g Plans g%
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Spreadshects

Sheet 1

May

June

July
August
September
October

Lettuce
$25.00
$25.00
$25.00
$20.00
$10.00

$0.00

Beets
$0.00
$0.00
$0.00

$10.00
$20.00

$40.00

5:46 AM

Garden Analysis

Tomatoes  Carrots Total

$0.00
$0.00
$10.00
$20.00
$30.00

$0.00

$10.00
$20.00
$20.00
$10.00

$5.00

$5.00

$35.00
$45.00
$55.00
$60.00
$65.00
$45.00

Lettuce Beets

Tomatoes

Projected Income

Carrots

B Total



https://itunes.apple.com/us/app/cafeteria-nipponica/id550067264?mt=8
https://itunes.apple.com/us/app/cafeteria-nipponica/id550067264?mt=8
https://itunes.apple.com/us/app/cafeteria-nipponica/id550067264?mt=8
https://itunes.apple.com/us/app/numbers/id361304891?mt=8
https://itunes.apple.com/us/app/numbers/id361304891?mt=8
https://itunes.apple.com/us/app/numbers/id361304891?mt=8

Part 2 — Moblle Devices and the IPad
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Visualizing the WCCS Core App Set
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Part 3 — Workshop: SAMR in Action
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SAMR: Framing Goals for Transformation



Choosing the First SAMR Ladder Project:
Three Options

 Your Passion:

* |If you had to pick one topic from your class that best exemplifies why you became fascinated with the
subject you teach, what would it be?

- Barriers to Your Students’ Progress:

* |s there a topic in your class that a significant number of students get stuck on, and fail to progress
beyond?

 What Students Will Do In the Future:

» Which topic from your class would, if deeply understood, best serve the interests of your students in
future studies or in their lives outside school?



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)



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

lech acts as a direct tool substitute, with functional
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Modification

Tech allows for significant task redesign

10:15 PM

IMAGE

QUESTION

Which of the following would you say most accurately
represents the theme of ephemerality in the Sonnets?

ANSWERS

References to seasonal changes
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Redefinition
Tech allows for the creation of new tasks, previously
Inconceivable
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The SAMR Ladder:
Questions and Transitions

 Substitution:
» What will | gain by replacing the older technology with the new technology?

- Substitution to Augmentation:
» Have | added an improvement to the task process that could not be accomplished 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 fundamentally depend upon the new technology?
» How does this modification contribute to my design?

* Modification to Redefinition:
* What is the new task?
» Will any portion of the original task be retained?
* How is the new task uniquely made possible by the new technology?
* How does it contribute to my design?
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Unit Vectors and
Engineering Notation

Green Monster at
Fenway Part 2

Khanacadenw.orng

Unit Vector Notation l "+ Share ‘ & Downloac J

right when its crossing the wall, it should be, or lets think about it right when its, if it was

3£ ) W beo _ , just
i alef] Unit Vector Notation N :
: (part 2) good enough to hit the top part of the wall, let's think about what that displacement

vector would have

to be and we'll solve for that velocity and then any velocity better than that will make it
go even further

| Ordered Set Notation and faster and higher and all of the rest of the things. So right when its crossing the wall,
If we want

it to just skim by or just hit the tip of the wall, our displacement vector, maybe I'll call it
'displacement

Substitution
lech acts as a direct tool substitute, with no functional
change
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Modification
Tech allows for significant task redesign

e B Printforce
. Drag center of mass

. Disable rotation

Strength: 1.0 * 1077

Max force: @ N
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Redefinition
Tech allows for the creation of new tasks, previously
Inconceivable

Catapult Physics
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The PCK Question
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Technology



Lee S. Shulman, "Those Who Understand: Knowledge Growth in Teaching." Educational Researcher, Vol. 15, No. 2 (Feb., 1986)



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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Draw a Line (free-hand)
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Redefinition

Tech allows for the creation of new tasks, previously
Inconceivable
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Design From Expectations



Seymour Papert: Four Expectations

- Expectation 1: the scholastically unsuccessful group among the students will advance by several grade levels on
standard achievement tests in mathematics and language. We shall, of course, confirm the significance of any
such observation by comparison with a control group matched on a series of variables set up before the outset of

the experiment.

- Expectation 2: observers will agree that the student in the experiment not only learned more than in a traditional
class, but learned it in a more articulate, richer, more integrated way.

- Expectation 3: students will develop, or adapt concepts and metaphors derived from computers and use them
not only as intellectual tools in the construction of models of such things as "number" and "theory" but also in
elaborating models of their own cognitive processes. This will in turn have an impact on their styles of learning

and problem-solving.

- Expectation 4: the use of computer metaphors by children will have effects beyond what is normally classed as
"cognitive skill". We expect it will influence their language, imagery, games, social interactions, relationships,

etc...

S. Papert. An Evaluative Study of Modern Technology in Education. MIT Artificial Intelligence Laboratory Memo No. 371. (June, 1976)


http://www.papert.org/articles/AnEvaluativeStudyofModernTechnology.html
http://www.papert.org/articles/AnEvaluativeStudyofModernTechnology.html

Measuring the Four Expectations

- Expectation 1: suitably designed formative/summative assessment rubrics will show improvement when
compared to traditional instruction.

- Expectation 2: students will show more instances of work at progressively higher levels of Bloom's Taxonomy.

- Expectation 3: student work will demonstrate more — and more varied - critical thinking cognitive skills,
particularly in areas related to the examination of their own thinking processes.

- Expectation 4: student daily life will reflect the introduction of the technology. This includes (but is not limited to)
directly observable aspects such as reduction in student attrition, increase in engagement with civic processes in
their community, and engagement with communities beyond their own.



Black and Wiliam: Defining Formative Assessment

‘Practice In a classroom Is formative to the extent that evidence about
student achievement is elicited, interpreted, and used by teachers,
learners, or their peers, to make decisions about the next steps In
iNnstruction that are likely to be better, or better foundedq, than the
decisions they would have taken In the absence of the evidence that

was elicited.”

Black, P. and Wiliam D. “Developing the theory of formative assessment.” Educational Assessment, Evaluation and Accountability. 21:5-31 (2009)



Willam: A Framework for Formative Assessment

Where the learner iIs

Where the learner is going right now

1 2 Engineering effective
classroom discussions and
other learning tasks that elicit
evidence of student
understanding

Clarifying learning intentions

Teacher .
and criteria for success

Understanding and sharing 4

Peer learning intentions and

0 another
criteria for success

Understanding learning
Learner intentions and criteria for Activating students as the owners of their own learning
SuUCCess

Dylan Wiliam, Embedded Formative Assessment. Solution Tree (2011)

How to get there

Providing feediback that
moves learners forward

Activating students as instructional resources for one




Bloom's Taxonomy

. Cognitive Processes

Anderson & Krathwohl (2001)

Characteristic Processes

Remember

Recalling memorized knowledge
Recognizing correspondences between memorized knowledge and new material

Understand

Paraphrasing materials

e Exemplifying concepts, principles e Extrapolating principles
e Classifying items e Comparing items
e Summarizing materials

Apply

e Applying a procedure to a familiar task

Jsing a procedure to solve an unfamiliar, but typed task

Analyze

Distinguishing relevant/irrelevant or important/unimportant portions of material

ntegrating heterogeneous elements into a structure

e Attributing intent in materials

Evaluate

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

Create

e Generating multiple hypotheses based on given criteria
e 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)




Facione: Critical Thinking — Cognitive Skills and Subskills

SKill Subskills

Categorization
Interpretation Decoding Significance
Clariftying Meaning

Examining Ideas
Analysis |dentifying Arguments
Analyzing Arguments

Assessing Claims

Evaluation Assessing Arguments

Querying Evidence
Inference Conjecturing Alternatives
Drawing Conclusions

Stating Results
Explanation Justitying Procedures
Presenting Arguments

Self-examination

Self-Regulation Self-correction

Peter Facione, Critical Thinking: A Statement of Expert Consensus for Purposes of Educational Assessment and Instruction - Executive Summary. "The Delphi Report". American Philosophical Association, Committee on
Pre-College Philosophy. California Academic Press, 1990


http://www.insightassessment.com/content/download/623/4009/file/DEXadobe.PDF
http://www.insightassessment.com/content/download/623/4009/file/DEXadobe.PDF
http://www.insightassessment.com/content/download/623/4009/file/DEXadobe.PDF
http://www.insightassessment.com/content/download/623/4009/file/DEXadobe.PDF

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

4:26 PM

<] A [ | titanpad.com/TrQRd48Han '

X TitanPad: TrQRd48Han +
& Public Pad B Pad Options & Import/Export | Saved revisions | J; Time Slider
B / USH=NTEQROND C - Ruben

Welcome to TitanPad!

The dictionary definitions for "success" mention reaching goals, but also include getting Invite other users and they will show up here.
honors or wealth.
How would you define success?
vry’
Chat:
zoom: (100% K@ S | Full Window


http://titanpad.com/
http://titanpad.com/
http://titanpad.com/

late Middle English: from Old French succeder or
Latin succedere ‘come close after’, from sub-
‘close 10’ + cedere ‘g0’

suc-ceed
Substitution E) skisid
lech acts as a direct tool substitute, with no functional sok'sid )

change
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