SAMR and the EdTech Quintet: A Hands-On Introduction

Ruben R. Puentedura, Ph.D.



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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https://itunes.apple.com/us/itunes-u/as-we-may-teach-educational/id380294705?mt=10
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https://itunes.apple.com/us/app/youtube/id544007664?mt=8
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s In 2010, Rexana Slbert directed a version of Remec end Juliet on Twiter, called Such Pwect Somow. We plan
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https://itunes.apple.com/us/app/scripts-pro-screenwriting/id348543183?mt=8
https://itunes.apple.com/us/app/twitter/id333903271?mt=8
https://itunes.apple.com/us/app/wordpress/id335703880?mt=8

Redefinition
lech 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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https://itunes.apple.com/us/app/wevideo-video-photo-editor/id615796920?mt=8
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Tech allows for significant task redesign
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https://itunes.apple.com/us/app/padlet/id834618886?mt=8

Redefinition

lech allows for the creation of new tasks,
previously inconceivable
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By A. Student

But under the sea,
nobody was sleeping.
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https://itunes.apple.com/us/app/padlet/id834618886?mt=8

Number

of Mean
Meta-analysis studies ES type ES SE
Bangert-Drowns 19 Missing 027 0.11
(1993)
Bayraktar (2000) 42 Cohen’s d 0.27 0.05
Blok, Oostdam, 25 Hedges’s g 0.25 0.06
Otter, and
Overmaat
(2002)
Christmann and 16 Missing 0.13 0.05
Badgett (2000)
Fletcher-Flinn 120 Glass’s A 024 0.05
and Gravatt
(1995)
Goldberg, Rus- 15 Hedges’s g 041 0.07
sell, and Cook
(2003)
Hsu (2003) 25 Hedges’s g 043 0.03
Koufogiannakis 8 Hedges’s g —0.09 0.19
and Wiebe
(2006)
Kuchler (1998) 65 Hedges’s g 044 0.05
Kulik and Kulik 239 Glass’s A 0.30 0.03
(1991)
Y. C. Liao 31 Glass’s A 048 0.05
(1998)
Y.-1. Liao and 21 Glass’s A 0.52 0.05
Chen (2005)
Y. K. C. Liao 52 Glass’s A 0.55 0.05
(2007)

Number
of Mean
Meta-analysis studies ES type ES SE
Michko (2007) 45 Hedges’s g 043 0.07
Onuoha (2007) 35 Cohen’s d 0.26 0.04
Pearson, Ferdig, 20 Hedges’s g 0.49* 0.11
Blomeyer, and
Moran (2005)
Roblyer, Castine, 35 Hedges’s g 0.31 0.05
and King
(1988)
Rosen and Salo- 31 Hedges’s g 046 0.05
mon (2007)
Schenker (2007) 46 Cohen’s d 0.24 0.02
Soe, Koki, and 17 Hedges’s g 0.26* 0.05
Chang (2000) and
Pearson’s »*
Timmerman 114 Pearson’s r* 024 0.03
and Kruepke
(2006)
Torgerson and 5 Cohen’s d 0.37 0.16
Elbourne
(2002)
Waxman, Lin, 42 Glass’s A 045 0.14
and Michko
(2003)
Yaakub (1998) 20 Glass’s A 0.35 0.05
and g
Zhao (2003) 9 Hedges’s g 1.12  0.26

a. Converted to Cohen’s d.

Tamim, Rana M., Robert M. Bernard, Eugene Borokhovski, Philip C. Abrami, and Richard F. Schmid. "What forty years of research says about the impact of technology on learning a second-order meta-analysis and validation study." Review of Educational Research 81, no. 1 (2011): 4-28.



# of Metastudies

The Research: 1,097 Studies, 25 Metastudies, 19 Years
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Tamim, Rana M., Robert M. Bernard, Eugene Borokhovski, Philip C. Abrami, and Richard F. Schmid. "What forty years of research says about the impact of technology on learning a second-order meta-analysis and validation study." Review of Educational Research 81, no. 1 (2011): 4-28.




SAMR and the Use of Technology to Enhance Reading Performance in Middle School

3
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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
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SAMR and the Use of Tablets in Education
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Tamim, R.M., Borokhovski, E., Pickup, D., Bernard, R.M. & El Saadi, L. “Tablets for Teaching and Learning: A Systematic Review and Meta-Analysis." Commonwealth of Learning (COL) (2015).

X R -2 Studies


http://oasis.col.org/bitstream/handle/11599/1012/2015_Tamim-et-al_Tablets-for-Teaching-and-Learning.pdf

Mobility

Storytelling

200,000 70,000
years years

- - ’ S e - L . " ey
Ruben R. Puentedura, “Technology In Education: The First 200,000 Years” The NMC Perspective Series: Ideas that Matter. NMC Summer Conference, 2012. e . T
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Contextual Search/Augmented Reality
Sensors/Recorders

Mobile Tools
Cloud Resources

John Seely Brown. “A New Culture of Learning”. NMC Summer Conference, Closing Keynote. (2010)
Ruben R. Puentedura, “The Lively Sketchbook”. Hippasus Blog. (2010)



http://hippasus.com/blog/archives/43
https://www.youtube.com/watch?v=B4FPH-Oo1iM
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Pictorial vocabulary;
Narrative sources; Narrative transitions; CDS Seven Elements; Narrative structures;
Narrative constraints Text/image integration Montage structures Narrative flows Ludic elements

Image —_— Sequential —_— Moving —_— Interactive —_— Interactive

Fiction

Assemb\y Art Image I\/Iedla

A A
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Gaming

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.”


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

The EdTech Quintet — Associated Practices

Social Communication, Collaboration, Sharing

Mobility Anytime, Anyplace Learning and Creation
Visualization Making Abstract Concepts Tangible
Storytelling Knowledge Integration and Transmission

Gaming Feedback Loops and Formative Assessment




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
Group of places linked
logether 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

Spatial Thinking Skills

Comparison How are places similar or different?
Aura What is this place’s influence on nearby places?
Region What nearby places are similar to this one?
Transition How do things change between two places?
Hierarchy What larger area is this area inside? What smaller areas are inside it?
Analogy What places have similar conditions?
Pattern What distinctive arrangements can you see on a map?
Association Are these patterns similar?
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https://itunes.apple.com/us/app/google-earth/id293622097?mt=8
http://itunes.apple.com/us/app/catan-hd/id390422167?mt=8
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Augmentation
Tech acts as a direct tool substitute,
with functional improvement



https://itunes.apple.com/us/app/mapprojector-make-measure/id368998876?mt=8
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https://itunes.apple.com/us/app/comic-life-3/id891378056?mt=8
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English Language and Literature
Language Acquisition
Individuals and Societies
Sciences
Mathematics
Arts
Physical and Health Education
Design
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Some Useful Shared Practices

- Augmented Note Taking and Annotation
*Visualization Methods:
- 5 Primary Domains: Space, Time, Networks, Text, Number
- Simple Blogging
- Simple Digital Storytelling Video
- Flipped Classroom:
- Materials Creation
- Peer Discussion/Instruction Methods
- Simple Interactive Fiction

- LMS Practices



Substitution

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

John E. Hall PhD

directions ro interdigitate with the myosin filaments. The 7. disk,
which is composed of filamentous proteins different from the actin
and myosin filaments, passes crosswise across the myofibril and
also crosswise from myofibril to myofibril, attaching the myofibrils
to one another all the way across the muscle fiber. Therefore, the
antire muscle fiber has Iight and dark bands, as do the individual
myofibrils. These bands give skeletal end cardiac muscle their stri-
ated appearance.

Guyton and Hall Textbook...Medical Physiology E-Book

The tirin molecule also appears to act as a template for initial for-
mation of portions of the contractile filaments of the sarcomere,
especially the myosin filaments.

The po - - - Sber) that
lies betw — Ack authors for slides for: From V"““ﬁd":
?sf:le 7 Riboseme to Sarcomere - Titin ?“;e °:f:'

g 'c?gt Dynamics in Striated Muscle Cells R
the actin ' i *nts, and
the tips ~ Michael Gotthardt, Franziska rlap one
another. Rudolph, Judith Huettemeister, apable of
generatic  Kztharina da Sliva Lopes, Lily Yu,

. .. NoraBergmann, Claudia Fink, Eva )

Titin Fils \ctin

Myosin (Ihick filament) M line Tite
ﬁ)@—-—m \ / / Aannzé/—-»gﬁ
S P NNV S\ AN NS -Gy
S VLUV St :-m—.

Actir (thin filament) Zdsk

FIGURE 8.3 Orgarization of proteins in a sar-
comere. Each Llilin molecule exlends from Lthe 2
disk to the M line. Part of the titin moleculz is
closely associated with the myosin thick fila
ment, whoreas the rast of the mclecule is
springy anc changes length as the sarcomera

Filament. ... ...

The side by side relaticnship between the myosin and actin fila-
ments is maint@ined by a large number of flarentous molecules of
a protein called titin (Figure 6-3). Each titin molecule has z mclec-
ular weight of abtout 3 million, which makes i: one of the largest
protein molecules in the body. Also, because it is filamentous, it is
very springy. These springy titin molccules act &s a framework that
holds the myosin and actin filaments in place so that the contractile
machinery of the sarcomere will work. One end of the titin mol-
ecule is elastic and is ztitached w the Z disk, acling as a spring and
changing length as the sarcomere contracts and relaxes. The other
part of the titin molecule tethers it to the myosin thick filament.
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contracts anc relexes.

Sarcoplasm Is the Intracellular Fluid between Myofibrils.

The many myofibrils of each muscle fiber are suspended side by
side in the muscle [iber. The spaces bewween tie myolibrils are
filled with intracellular fluid called sarcoplasm, ccntaining large
quantities cf pctassium, magnesium, and phosphate, plus multiple
protein enzymes. Also present are tremendous numbers of mitn-
chordria that lie parallel to the myofibrils. These mitochondria sup
ply the contracting myofibrils with large amounts of energy in the
form cf adenosine triphosphate (ATF) formed by the mitochondria.

303


https://itunes.apple.com/us/book/guyton-hall-textbook-medical-physiology-international/id1003160734?mt=11

Augmentation
Tech acts as a direct tool substitute,
with functional improvement



https://itunes.apple.com/us/app/human-anatomy-atlas-2019/id1117998129?mt=8

Kidney Study
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Modification
Tech allows for significant task redesign

Albums

N iICloud Drive

=



https://itunes.apple.com/us/app/imovie/id377298193?mt=8

Redefinition

lech allows for the creation of new tasks,
previously inconcelvable

{ Projects Understanding Kidney Function Sl


https://itunes.apple.com/us/app/explain-everything-whiteboard/id431493086?mt=8

s B ASSOCIATION FOR

Research Article PSYCHOLOGICAL SCIENCE

Psychological Science

The Pen Is Mightier Than the Keyboard: © The Author(® 2014

Reprints and permissions:

Advantages Of Longhand Over Laptop sagepub.com/journalsPermissions.nav

DOI: 10.1177/0956797614524581

N Ote Taking ggigécom
0G

Pam A. Mueller! and Daniel M. Oppenheimer?

'Princeton University and “University of California, Los Angeles

Abstract

Taking notes on laptops rather than in longhand is increasingly common. Many researchers have suggested that laptop
note taking is less effective than longhand note taking for learning. Prior studies have primarily focused on students’
capacity for multitasking and distraction when using laptops. The present research suggests that even when laptops
are used solely to take notes, they may still be impairing learning because their use results in shallower processing.
In three studies, we found that students who took notes on laptops performed worse on conceptual questions than
students who took notes longhand. We show that whereas taking more notes can be beneficial, laptop note takers’

tendency to transcribe lectures verbatim rather than processing information and reframing it in their own words is
detrimental to learning.
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lech acts as a direct tool substitute,
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Tech allows for significant task redesign
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Cindy Jennings ( (f:|‘x‘,!'!‘1 ngs
Sad to me: @ChristinaDEI noting that her father had ta strive to
share his vision in ways that ppl wanted tc hear it. 7thoughtvectors

Jon Becker @jonbecker

Watch @ GardnerCampbell interview
@ChristinaDEI, Doug Engelbart's daughter, LIVE
youtube.com/watch?v=NBK;jl0... #thoughtvectors

Gardner Campbell @ GarcrerCampbeall
fthoughtvectors Hangout w Christina Engalbart
(@ChristinaDEl); voutubz.com/walch?v=NBKjl0....
Join us there or G+ plus.google.com/events/
csrjuds...

Gardner Campbell aGardnerCampbell 4 days
Hangout w Christina Engelbart (2ChristinaDEl), discussing her work
w #thoughtvectors at VCU. 4:30! plus.google.com/avents/csrjucs...

Cindy Jennings Qcliernings 4 days
Early mention of Maria Montessori has my attention! (2/2) #qepfdi
#thoughtvectors
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lech allows for the creation of new tasks,
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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?



A SAMR Ladder-Building Exercise

+Using one of the three options listed previously, select a unit of instruction you
would like to transform; (5 minutes)

- Spell out exactly why you would like to transform this unit, and outline the goals you
would like to accomplish as a result of this transformation; (10 minutes)

- Using the SAMR model, draw up a rough progression for how you plan to transform
t, Indicating at each level what you used to do and what you now wish to do; (20

minutes)

- Using the EdTech Quintet, refine your rough progression into a full SAMR ladder,
specitying the tool type and practice to be used at each stage, and indicating If you
expect this to be a shared practice. (25 minutes)




Universal Design for Learning — Guidelines

1. Provide Multiple Means of Engagement

Provide options for recruiting interest

Provide options for sustaining effort and persistence

Provide options for self regulation

2. Provide Multiple Means of Representation

Provide options for

Provide options for

perception

anguage and symbols

Provide options for comprehension

3. Provide Multiple Means of Action and Expression

Provide options for physical action

Provide options for expression and communication

Provide options for executive functions

CAST. Universal Design for Learning Guidelines version 2.2. Online at http://www.udlcenter.org/aboutudl/udlguidelines (2018)


http://www.udlcenter.org/aboutudl/udlguidelines

Hippasus

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

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



http://hippasus.com/blog/
mailto:rubenrp@hippasus.com?subject=SAMR%20and%20the%20EdTech%20Quintet:%20A%20Hands-On%20Introduction
http://twitter.com/rubenrp

