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SAMR: Framing Goals for Transformation



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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Choosing Your 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)
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Description

In the year of the 400th anniversary of their publication Professors Stanley Wells and Jonathan
Bate talk to Paul Edmondson about the content and context of Shakespeare's collection of
sonnets.

Tap to Proview
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lech acts as a direct tool substitute, with functional
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Modification

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

Tech allows for significant task redesign
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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

Understanding Science:

How 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 g jts/observations  results/observations

Interpreting data

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

Ui in;pige
hypothesis. assilen\glsgons Feedback and
Develop Address P ; Il DRl T Replication
technology societal issues peer review

...inspire
revised/new
hypothesis.

...0ppose a
hypothesis.

Discussion with
colleagues

Build Inform

Publication
knowledge policy

TESTING
IDEAS

Satisfy

Solve everyday
curiosity

problems

Coming up
with new
questions/ideas

Theory
building

BENEFITS AND

COMMUNITY
OUTCOMES

ANALYSIS AND
FEEDBACK
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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)
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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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Redefinition
Tech allows for the creation of new tasks, previously
Inconceivable
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The PCK Question



Why Study History”?

 Problematic claims:

 Jo learn lessons for the present - implies definite predictions of an unknowable future

- Better: To draw lessons for consideration - examples through which we might contemplate our future
actions

* History provides us with an identity - true, but the past as a basis for identity can also become a prison
for the present, limiting choices for action and for seeing ourselves

 Jo divine essential aspects of the human condition - not only are such essences not in evidence,
assuming that they exist can have a high price

- Stronger reasons:
* Enjoyment
* A tool for thought - exploring an alternative world makes us more aware of our own lives and contexts

* Jo be made aware of the possibility of doing things differently - history is an argument, showing that
there have always been many courses of action, many ways of being

John Arnold. History: A Very Short Introduction. Oxford University Press. (2000)


http://ukcatalogue.oup.com/product/9780192853523.do
http://ukcatalogue.oup.com/product/9780192853523.do
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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? w 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)


http://www.stenhouse.com/shop/pc/viewprd.asp?idProduct=9337
http://www.stenhouse.com/shop/pc/viewprd.asp?idProduct=9337
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Library

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
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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-
son P S\ RSN ¥ | SAO ORGSR R PN, RSO, | SRR not

mel Get data & graph this; how does this ~ im-

PTO " gompare with later trends in patents ~ ?TY
but un-
issued per year?

con ro-
tect by
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pac that
had phn

Locke 1n the centur, preceding. Consider
that from 1700 to 1740, fewer than five

patents were issued in Britain annually;
from 1740 to 1780, the annual number had
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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.
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Modification

Tech allows for significant task redesign
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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
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Redefinition

Tech allows for the creation of new tasks, previously
Inconceivable
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Start-ups Rural Communities Youth
Give a boost to entrepreneurs starting brand Reach borrowers in very remote regions of the Give young entrepreneurs the tools they need
new businesses. world. to realize their dreams.
Choose a Borrower 2 024

Miraflor 7%

A Philippines | Agriculture | Livestock

A loan of $350 helps Miraflor to purchase $350.00
additional livestock and vaccines for her
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Framing Cross-Disciplinary Work



Cross-Disciplinary

Knowledge/
Synthesis
Core Content Information
Knowledge Literacy
Foundational
Knowledge
21st Century

Creativity & Learning Cultural
Innovation Competence

Meta Humanistic
Knowledge Knowledge

Problem Solving & Communication & Life & Job Skills Ethufvlv:‘rs:;ztslonal

Critical Thinking Collaboration



Three Categories

» Convergent Design

- What is a common underlying feature connecting different activities in different subject areas?

- Example: how does marketing appear as a common feature to be addressed across vocational areas?
 Divergent Design

- What do different disciplines have to say about one central theme?

- Example: what do different subject areas contribute to the understanding of the European Union?
» Challenge Based Learning

- How do we go from a big idea, to a challenge, to implementing a solution, to assessing it?

- Example: what challenge and response could we derive from the idea of sustainability?
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Redefinition
lech allows for the creation of new tasks,
previously inconceivable

Modification

Tech allows for significant task redesign
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Redefinition
lech allows for the creation of new tasks,
previously inconceivable

Modification

Tech allows for significant task redesign
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The CBL Process

Collaborative Space
e How will the teams communicate?
¢ \Where will resources be shared?

Introduction
e \Why is this idea important to the students?
e \Vhy is this idea important to the community?

Team Formation
e \What makes up a productive design team?
e How do we capitalize on everyone's skills?

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

Guiding Questions

e \What do we need to know in order to meet the challenge”?

Guiding Activities

e \What do we need to do to answer our guiding questions?

¢ \What resources are needed?

Solution Development
e How do we meet the challenge?
e |s the solution justified?

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

Document/Reflect
e \What did we learn?
e \What would we do differently”?

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



Hippasus

Blog: http://hippasus.com/rrpweblog/
Emall: rubenrp@nhippasus.com
Twitter: @rubenrp

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



http://hippasus.com/rrpweblog/
http://hippasus.com/rrpweblog/
mailto:rubenrp@hippasus.com?subject=SAMR:%20Beyond%20the%20Basics
mailto:rubenrp@hippasus.com?subject=SAMR:%20Beyond%20the%20Basics
http://twitter.com/rubenrp
http://twitter.com/rubenrp

