SAMR - Beyond Augmentation:
Methods For Reaching Modification and Redefinition
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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
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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
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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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'displacement

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

Catapult Physics



https://itunes.apple.com/us/app/comic-life/id432537882?mt=8
https://itunes.apple.com/us/app/comic-life/id432537882?mt=8
https://itunes.apple.com/us/app/comic-life/id432537882?mt=8

The PCK Question



K

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

o - ‘

. — o 4 2 ot LihN
- B Sl PR — NOGER:TT

. 4 ' Pl g

Farmington Minneapolis Saint Paul Minnesota Mankato Eau Claire



https://itunes.apple.com/us/app/google-earth/id293622097?mt=8
https://itunes.apple.com/us/app/google-earth/id293622097?mt=8
https://itunes.apple.com/us/app/google-earth/id293622097?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/catan-hd/id390422167?mt=8

Yy

-~
la Way

L

ca°

(9]
J
©
-
-

7

-

R

N

™
Ay RIPOqUeD)

A, -

A~
T b
— .
NS

Vermillion River @

oy '/‘.- !
™ ;
(€0 v
> &|-
— M.‘
; 200th St W
’ -

- N » p

PL¥iewe
PLoesewe LS

L]

~N
o
& ]
S AP »
V) .

A
b~

8

D

S ony eIeue 5

Add a Placemark

-
s |

22| &= _ Draw a Line
Draw a Line (free-hand)

Draw a Shape

Draw a Shape (free-hand)

AT .



https://itunes.apple.com/us/app/my-maps-editor/id389114621?mt=8
https://itunes.apple.com/us/app/my-maps-editor/id389114621?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

will ATET = 6:04 AM

@ 5 Il Americas Economy

* Change not statsticaly signthcant

0 '3‘.4':;'.—5.-1 significance not reported or applicable N ew R eSid enti a l

= (A;g\;zr;ce Report Durable asick ConStrUCtlon

$244.5 Billion Jul 17, 2013, 8:30 AM EDT
wned housing starts in June 2013 were at a seasonally adiu
/. New Residential Sales 5 %0. This is 9.9 percent 1 49%)* below the revicad Mav 2013
3 : +8.3° ate C 3,000. This is 9.9 percent (+/- 11.4%)" below the revised May 2013
= 497,000 Units e ' sstimate of 928,000

New Residential

Construction
836,000 Units a

Consumer Price Index +0.5% f ' l !

United States

in | ntori $
Business Inventories 0.100t

$1.656.5 Billion Seasonally Adjusted Annual Rate for Total Units v Seasonally Adjusted

Advance Monthly Retail :
Sales +0.4% f 2k
$422.8 Billion

Modification

Producer Price Index +0.8% f E
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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
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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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Resources

- 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

- Ruben R. Puentedura, “Technology In Education: The First 200,000 Years” The NMC Perspective Series: Ideas that Matter. NMC Summer Conference. (2012)
Online at:
http://www.youtube.com/watch?v=NemBargD6gA

- Punya Mishra & Matthew J. Koehler, “Technological pedagogical content knowledge: A framework for teacher knowledge”. Teachers College Record, 108(6).
(2006) Online at:
http://mkoehler.educ.msu.edu/OtherPages/Koehler_Pubs/TECH_BY_DESIGN/TCRecord/mishra_koehler_tcr2006.pdf

- TPCK - Technological Pedagogical Content Knowledge. Online at:
http://tpack.org

- AACTE (Eds.) The Handbook of Technological Pedagogical Content Knowledge for Educators. Routledge. (2008)

- Punya Mishra and Kristen Kereluik, “What is 21st Century Learning? A review and synthesis.” Paper submitted to the SITE2011 Conference. (2011) Online at:
http://punya.educ.msu.edu/publications/21stCenturyKnowledge_PM_KK.pdf

- Punya Mishra and Kristen Kereluik, “What is 21st Century Learning? A review and synthesis.” SITE2011 Conference Presentation. (2011) Online at:
http://punya.educ.msu.edu/presentations/site2011/SITE_2011_21st_Century.pdf
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