Building Transformation: Frameworks and Practices

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)

uonewiojsuelij


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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x
late Middle English: from Old French succeder or
Latin succedere ‘come close after’, from sub-
‘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

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

K

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
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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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Character
Education

Creativity
& Imagination

Collaboration

Critical Thinking
& Problem-Solving

Michael Fullan. Great to Excellent: Launching the Next Stage of Ontario's Education Agenda. (2013)


http://www.edu.gov.on.ca/eng/document/reports/FullanReport_EN_07.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

o, R T ¢



http://www.youtube.com/watch?v=NemBarqD6qA

200,000
years

40,000
years
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Fig. 2. Estimates by 160 gynecologists of the probability that a woman has
breast cancer given a positive mammogram, before and after receiving
training in how to translate conditional probabilities into natural fre-
quencies.

Gerd Gigerenzer et.al. “Helping Doctors and Patients Make Sense of Health Statistics” Psychol. Sci. Public Interest. 2007;8:53-96


http://www.psychologicalscience.org/journals/pspi/pspi_8_2_article.pdf

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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http://www.openintro.org
https://itunes.apple.com/us/app/explain-everything/id431493086?mt=8

Computing Not So Basic Probabilities from

JataSet=2 Seed = 64
S ° 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 ® [
whether the calculation was correct or wrong. '
ANmM3 =4
Correct Wrong Row L
Totals ) APrb = 0.571
Concentration 22 6 28
. ATot =32
Column Totals 26 30 56 ® ol
a) What is the probabilty that a calculation in the sample ) BOp=0
was based on a concentration or was correct?
") BPrb=0.154
M Check the box to see the answer to (a) ) DataSet =2
b) Given that a calculation in the sample
. - . GrTt=56
was correct, what is the probability
that the calculation was based on a ratio? () OpANm1 = 1
™ Check the box to see the answer to (b) O OpANm2 =1
o r _
%,A/}b@@z\{:\&/:;&



https://itunes.apple.com/us/app/geogebra/id687678494?mt=8

Modification

Tech allows for significant task redesign

5:26 AM v 889 . »

A disease is currently found in 0.5% of the general population.
A test for the disease yields positive results in 98% of the
cases that the disease is present, but it also yields false
positive results in 6% of the cases that the disease is not
present. How likely is it that someone has the disease if their
test comes back positive?

ANSWERS

98.0% (=)

7.6% (=]

+ Add Answer Choice


http://itunes.apple.com/us/app/eclicker-presenter/id519171580?mt=8

Redefinition
Tech allows for the creation of new tasks, previously

Inconcelvable

Multiple Interacting Factors

10

Number

. age=48
factor1 =0.44

factor2 = 0.25

Line

. a:y=044x+0.25



https://itunes.apple.com/us/app/geogebra/id687678494?mt=8

Storytelling

Mobility

70,000 40,000
years years
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categorizing, providing : : find differences, similarities and :
commentary, analyzing : | create meaning from them

: searching, browsing, accessing, :
: collecting :

e Annotatlng Comparlng .....................................................
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Scholarly Primitives

Discovering Referring

selecting according to a criterion, :

showing relationships of items Sam pl | N g Re p re Sentl 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
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lech acts as a direct tool substitute, with no functional
change
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https://itunes.apple.com/us/app/iphoto/id497786065?mt=8
https://itunes.apple.com/us/app/diigo-browser/id432838105?mt=8

Theo van Doesburg - Counter-Composition VI M
1925

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


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

Modification

Tech allows for significant task redesign

Equations

2 abs(y)<sin(x)
© abs(y)<-sin(x)
© abs(y)<0.5sin(2-x)

© abs(y)<-0.5-sin(2-x)

2
2 72+(x-% ) <0.25

2
o Im
L yimes X-T <0.25

2
° y2+(x-7 ) <025

2
° y2+(x-7 1 ) <025

© ©

©

©



https://itunes.apple.com/us/app/quick-graph+-your-scientific/id541477533?mt=8
https://itunes.apple.com/us/app/123d-sculpt/id446119510?mt=8

Redefinition
Tech allows for the creation of new tasks, previously
Inconceivable
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https://itunes.apple.com/us/app/interior-design-for-ipad/id541375152?mt=8
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Location
FOSItIoN IN space

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

Links
Connections between
places

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

Formal Region
Group of places with
simiiar conaitions

Functional Region
GGroup of places inked
fogether by a fiow



http://www.guilford.com/cgi-bin/cartscript.cgi?page=pr/gersmehl.htm&dir=geo/curr
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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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https://itunes.apple.com/us/app/my-maps-editor/id389114621?mt=8
http://itunes.apple.com/us/app/new-world-colony/id395137626?mt=8

Modification

Tech allows for significant task redesign

Gallery Undo

GDP Per Capita Years of Compulsory Educa.. Birth Rate

world_demographics (7] [~

X Country colored by Ove... <

ESEE0 EiREE NdEE R

M/F under 15

M/F 15-30

Country colored by Overall Life Expectancy at Birth

M/F over 65
150" N
M/F Total

Total Median Age
Male Median Age
Female...dian Age
Overall Lif...at Birth
Male Life...at Birth
Female Li...at Birth

. Life Exp...Ranking

GDP (PPP) §M

Average...of Adults

Years of...ducation

Color: Overall Lite Expectancy

at Birth

Overall Life Expectancy at Birth

30.0
I392
483

57.5

66.7
I 78
850

HDI

HNI Rankinn

o |

10:20 AM

Global Statistics on Jobs

Agriculture, value added (% of GDP), 2008

No data <283 [283-697 Me9r-1212 1212-2220 [ >22.20

m m *


http://itunes.apple.com/us/app/jmp-graph-builder/id503558970?mt=8
https://itunes.apple.com/us/app/world-bank-jobs-datafinder/id557102462?mt=8
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http://www.kiva.org
https://itunes.apple.com/us/app/comic-life/id432537882?mt=8

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.
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