Frameworks for Educational Technology:
SAMR and the EdTech Quintet
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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

Step
The teacher provides a description, explanation, or example of the new term
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Step 2
Students restate the explanation of the new term in their own words
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Step 3
Students create a nonlinguistic representation of the term
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Step 4
Students do activities that help them add to their knowledge of vocabulary terms
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Step 5
Students are asked to discuss the terms with one another
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Step 6
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

Substitution
lech acts as a direct tool substitute, with no functional
change
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‘close to' + cedere ‘go’

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



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



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

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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Technology

Punya Mishra & Matthew J. Koehler, “Technological pedagogical content knowledge: A framework for teacher knowledge”. Teachers College Record, 108(6). (2006)


http://tpack.org
http://mkoehler.educ.msu.edu/OtherPages/Koehler_Pubs/TECH_BY_DESIGN/TCRecord/mishra_koehler_tcr2006.pdf
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Technology

Augmentation
lech acts as a direct tool substitute, with functional
Improvement




Technology

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



Technology
Modification

Tech allows for significant task redesign

Augmentation
lech acts as a direct tool substitute, with functional
Improvement
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Study SAMR Level Description Effect Size

CAl system used to support direct

Ligas (2002) S instruction approach for at-risk students.

0.029

Multimedia resources provided to
Xin & Reith (2001) A contextualize learning of word meanings 0.264
and concepts.

Higgins & Raskind Software/hardware used for text-to-speech,
(2005) M definitions, pronunciation guide for children 0.600
with reading disabllities.

Software presents students with reading
R principles and metacognitive questions as 1.563
part of the reading process.

Salomon, Globerson &
Guterman (1989)

Pearson, P.D., Ferdig, R.E., Blomeyer Jr, R.L., & Moran, J. "The Effects of Technology on Reading Performance in the Middle-School Grades: A Meta-Analysis With Recommendations for Policy." Learning Point Associates/North Central Regional Educational Laboratory (NCREL) (2005).


http://eric.ed.gov/?id=ED489534

Study SAMR Classification Description Effect Size
S: Computerized algebra
Algebra | drills, some tied to real-
Effectiveness of Cognitive world scenarios 0.
Tutor Algebra | at Scale, S to A A: Tools for basic N
' 50th perc. — 58th perc.

by.J.Oh” - Pane, Beth Ann visualization; adaptive P P
Griffin, Daniel F. McCaffrey, response to student
Rita Karam progress

Earth Science A: Interactive tools for ~ 0.6
Using Laptops to Facilitate concept exploration and N
Middle School Science Ato M visualization oUth perc. = 73rd perc.

Learning: The Results of
Hard Fun, by Alexis M.
Berry, Sarah E. Wintle

M: Narrated animation as
final project

(= 1.4 a month later)
(50th perc. = 92nd perc.)



http://www.rand.org/pubs/working_papers/WR984.html
http://maine.gov/mlti/resources/ScienceLearning.pdf

Mobility

Storytelling

200,000 70,000
years years
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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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Gaming

3,000
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.”


http://mitpress.mit.edu/books/rules-play

Self-Awareness

Self-Management

Responsible

Decision- Core Values

Social
Awareness

Relationship
Management

Source: Singapore Ministry of Education - 21st Century Competencies


http://www.moe.gov.sg/education/21cc/

Students will Students will
e Articulate e Apply
learning gaps learning
in new
e Set learning contexts
goals and
identify ® | earn
learning tasks beyond
to achieve the
the goals curriculum
Management
and Monitoring
of Own Learning
Students will

® Explore alternatives and make sound decisions
¢ Formulate questions and generate own inquiries
® Plan and manage workload and time effectively and efficiently

¢ Reflect on their learning and use feedback to improve their schoolwork

Teachers will

Teachers will
* Negotiate and ® Broaden and
develop a deepen
contract with learning
the student for e Challenge
goals, students to
strategies and reach a new
evaluation level of
criteria Conditions for thinking
Students’
Self-management and
Monitoring of their
Learning
Teachers will

e Scaffold self-directed learning processes to shift responsibility for
learning from teacher to students, i.e. facilitate:

¢ Self-management of learning through analysis, inquiry, expression of
differing and conflicting views and decision making in an emotionally
safe environment

¢ Self-monitor and reflect on their own thinking and learning processes

Source: Singapore Ministry of Education - The ICT Connection - Masterplan 3: Understanding the Goals


http://ictconnection.moe.edu.sg/masterplan-3/understanding-the-goals

categorizing, providing : : find differences, similarities and :
commentary, analyzing : | create meaning from them

: searching, browsing, accessing, :
: collecting :

e Annotatlng Comparlng .....................................................

Scholarly Primitives

Discovering Referring

. selecting according to a criterion, :

- showing relationships of items Sam pl | N g Re p res entl n g changing depiction mode,

selected to the original set publishing

lllustrating

gshowing an example, highlighting
features within an example

John Unsworth. Scholarly Primitives: What Methods Do Humanities Researchers Have in Common and How Might Our Tools Reflect This? Humanities Computing, Formal Methods, Experimental Practice Symposium, Kings College, London. (May 2000)


http://people.lis.illinois.edu/~unsworth//Kings.5-00/primitives.html

eeu00 ATET =

u

Openlntro®

ACADEMIC JOBS

(=) Statistics

6:28 AM

openintro.org

Openintro

CONTRIBUTE LICENSE

OVERVIEW

VIDEOS FORUMS

SLIDES EXTRAS

TEXTBOOKS

Ensure every student can access the
course textbook. Openintro Statistics

DF\TA SETS

Access all data used in the taxtbook
(and more) in tab-delimitad 1ext files

OpenIntro % free online and $9.94 on Amazon or in the openintro and Oldata
: . R packages

StatlsthS @ Download Second Edition .

2nd Edition ©) oot sets

2012, 426 pages @ Tablet Friendly (nO margins)

LEARNING OBJECTIVES

_ FRONT MATERIAL OF BOOK
Online Extras PROBABILITY TABLES

REVIEW OR SUBMIT TYPOS

CHAPTER 1 CHAPTER 8 Normal, 1, and chi-square probability
distribution tables
1st Edition CHAPTER 2 CHAPTER 7
‘V’ Primee-friendly PDF
SRl D CHAPTER 3 CHAPTER 8
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Documents Undo Bayesian Thinking Summary

e o

BAYESIAN THINKING AND STUDENT DIFFICULTIES: A SUMI
° o L aas

. -
International Electronic Journ:
Mathematics Educz
Volume 2, Number 3, October 2007
Style Options

ASSESSING STUDENTS' DIFFICULTIES WITH CONDITIO N AL rvupAaDiLg s 3

Substitution
lTech acts as a direct tool substitute, with no functional . -

Carmen Diaz

Ch a n ge Inmaculada de la Fuente

ABSTRACT. In this paper we first describe the process of building a questionnaire direcied to globally
assess formal understanding of coaditional probability and the psychological biases related 10 this concept.

We then present results from applying the questionnaire to a sample of 414 students, after they had been
- —



http://www.openintro.org
https://itunes.apple.com/us/app/pages/id361309726?mt=8

Computing Not So Basic Probabilities from

1aSet=2 =
. seed, o4 Number
in the table below, dosage calculations from a sample
of 56 doctors are sorted according to whether the label ANm1 = 22
on the drug bottle contained a concentration or a ratio, and ANT2 = 6
whether the calculation was correct or wrong.
Correct Wrong Row s
Totals APrb = 0.571
Concentration 22 6 28
ATot = 32
Ratio 4 24 28 BDnm = 26
Column Totals 26 30 56 PRI RS
a) What is the probabilty that a calculation in the sample BOp =0
was based on a concentration or was correct?
BPrb =0.154
* Check the box to see the answer to (a ) DataSet=2
b) Given that a calculation in the sample S
was correct, what is the probability -
that the calculation was based on a ratio? OpANm1 = 1
I Check the box to see the answer to (b) ) OpANm2 =1

Apr 8, 2014, 1:26 PM

—— Timeline 3 // L omy=044x+ 028

L J j/
ﬂ Photos 1 s j/’ 0 2 M [ M )

— B
/\/j Tags 0 7 .

Calendar
-id

57 Stamed
()1 Years -
S _ Trying to look at different ways of visualizing how different factors come

¢ Settings together in determining the probability of the result - some questions are

brought up by the diagram above, though:

e Can you collapse multiple factors into one trivially? The graph would seem
to imply that - but it isn't obvious from the equations.

e Are there ways of simplifying the calculations for some limiting cases?

=N TUESDWY, APRIL & 2014



https://itunes.apple.com/us/app/geogebra/id687678494?mt=8
https://itunes.apple.com/us/app/day-one-journal-diary/id421706526?mt=8

Modification

Tech allows for significant task redesign

E>
lnl
L

Emergency Response Analysis = 4 1 *

> (aere

@] ” Understanding Bayesian Networks @ w

Changing the conditions that might trigger an event can sometimes have unexpected results. Consider the
following diagram, designed as a simplified version of possible responses in a scenario similar to Katrina:

POLO0O®OOS®

Now, let's assign some reasonable values to the probabilities involved:

. Posted with Blogsy


https://itunes.apple.com/us/app/blogsy-for-wordpress-blogger/id428485324?mt=8
https://itunes.apple.com/us/app/inspiration-maps/id510173686?mt=8
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Examples § \Nolfram. \l | yha

acute myocardial infarction 8

Redefinition

Characteristics of patients

Tech allows for the creation of new tasks, previously

Inconcelvable kd B4 E

0 30 60 0 W60 0 30 60
weight Pr— I LH ) [}.LU.D - i l-{m-
W B0 120 0 B0 120 0 B0 120
height __MEL __J_l. B d_l_l_
90 120 150 180 90 120 150 180 920 120 150 180
BMI il A Albe
20 40 20 40 20 40

seeee ATET =

Presentations Undo

Independent
Predictor P Value

30-Day Major Adverse Cardiac or

Cerebrovascular Event
>1 vessel treated 1.138-1.762 0.0018
Urgent procedure 25-554 <0.0001
Fomale sox 1.03-207 0.0321
Cheonc obistructive pulmonary dsease 1.04-2276 0.03
Hyperienson 1.037-2.535 0.0339

3-Year Survival

>1 vessel treated 1.072-1.462 0.0045
NYHA funcoonal class il or IV 1.015-1.796 0.0389
Prioe myocardiad infarction 1.077-1848 0.0047
Age >65 w 1663-2 864 <0.0001
Chronne renal nsufficency 1.481-2 602 <0.000
Valvulopathy 1.183-2.277 0.0031
Family history of Coronary artery disease 0.437-0.865 0.0039
Hyperlipidemia 0.518-0.841 0.0002
Congenital heart dsease 1.692-3.16 <0.0001
Penpheral vascular (hsease 1.452-2 541 <0.0001

Will Stent Revascularization Replace Coronary Artery
Bypass Grafting?
James M. Wilson

MD



https://itunes.apple.com/us/app/keynote/id361285480?mt=8
https://itunes.apple.com/us/app/wolframalpha/id334989259?mt=8

Students will

® Negotiate and set
common goals

. Intere?ctlvely contribute Studentswill
own ideas clearly and
consider other points of Individual * Work |towards
' bjectively and - completing
\r:::\m?elje T Effective individual’s
y G and Group assigned
SR el - felel Accountability SR EEHTEES
rocesses - help group
feedback of Lea rning B i
® Reach consensus and achieve
take on different roles group goals

and tasks responsibly
within the group to
achieve group goals

® Rely on each
other for success

® Reflect on group and
individual learning
processes

Teachers will

® Use various assessment methods to assess both individuals and group
learning and performance

® Provide feedback on individual learning and group learning and
performance

Assessment of

Teachers will Individual and Group Teachers will
® Create multiple and Learni ng ® Develop students'’
appropriate communication
platforms and skills and
networks to interpersonal skills
gz\;r:tt: e ® Provide conflict
: management
collaboration strategies on
ez [l s resolving diverse
or conflicting
views

Source: Singapore Ministry of Education - The ICT Connection - Masterplan 3: Understanding the Goals


http://ictconnection.moe.edu.sg/masterplan-3/understanding-the-goals

Location
FOSItIoN IN space

Condition
Mix of natural & artificial
features that give
meaning to a location

Links
Connections between
places

Formal Region
Group of places with
simiiar conaitions

Functional Region
GGroup of places inked
fogether by a fiow

Phil Gersmehl. Teaching Geography. The Guilford Press. (2005)



http://www.guilford.com/cgi-bin/cartscript.cgi?page=pr/gersmehl.htm&dir=geo/curr

Condition
Mix of natural & artificial
features that give
meaning to a location

Location
Fosition in space

Links
Connections between
places

Formal Region
Group of places with
similar conaitions

Functional Region
Group of places linked
together by a flow

%

Place/Space

Place,  Identity

__— A

Home Diaspora
N

Rooted Nomadic

w_

Helen Nicholson. Theatre & Education. Palgrave Macmillan. (2009)
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Shigeru Ban - The Nomadic Museum — Photo by weird tra‘r"h'p


http://www.flickr.com/photos/weirdtramp/442031279/
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Challenge Based Learning - About CBL (2011)
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Substitution
lech acts as a direct tool substitute, with no functional
change
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http://itunes.apple.com/us/app/jmp-graph-builder/id503558970?mt=8
https://itunes.apple.com/us/app/mapprojector-google-maps/id368998876?mt=8

Alex Freeman

University of Texas at Austin
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Story

Tagline
“The best way to predict the future is to invent it" —Alan Kay

Work
Work

MIDEA
Associate Director

Basic Information

Gender
Male

Relationship
Unknown

Education

Thinking About Diaspora

Fragments of a conversation on space/place

*® Moving Stories — Latin America. Migration,
displacement and climate in Latin America

climateoutreach,org.uk/moving-stories

*® Social sciences at the crossroads: Global environmental
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Modification
Tech allows for significant task redesign



https://itunes.apple.com/us/app/autodesk-formit/id575282599?mt=8
https://itunes.apple.com/us/app/timeline-3d-create-present/id522442098?mt=8

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

Theatre Proposal

STAGE AUDIENCE ENTRYWAY



https://itunes.apple.com/us/app/autodesk-formit/id575282599?mt=8
https://itunes.apple.com/us/app/interior-design-for-ipad/id541375152?mt=8

Hippasus

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