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Tech acts as a direct tool substitute, with 
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Tech allows for significant task redesign
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Ruben R. Puentedura, As We May Teach: Educational Technology, From Theory Into Practice. (2009)

http://tinyurl.com/aswemayteach


R.J. Marzano. Building Background Knowledge for Academic Achievement: Research on What Works in Schools. Alexandria, VA: ASCD, 2004

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 do activities that help them add to their knowledge of vocabulary terms

Step 5 

Students are asked to discuss the terms with one another

Step 6 

Students are involved in games that allow them to play with the terms

http://www.worldcat.org/title/building-background-knowledge-for-academic-achievement-research-on-what-works-in-schools/oclc/191036750


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

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

http://titanpad.com/


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

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

http://itunes.apple.com/us/app/wordflex-touch-dictionary/id488540344?mt=8


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

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, previously 

inconceivable

http://itunes.apple.com/us/app/corkulous-pro/id367779315?mt=8


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

change

Augmentation 
Tech acts as a direct tool substitute, with functional 

improvement

Modification 
Tech allows for significant task redesign

Redefinition 
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

Ligas (2002) S CAI system used to support direct 
instruction approach for at-risk students. 0.029

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

0.264

Higgins & Raskind 
(2005) M

Software/hardware used for text-to-speech, 
definitions, pronunciation guide for children 
with reading disabilities.

0.600

Salomon, Globerson & 
Guterman (1989) R

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

1.563

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

Algebra I 
Effectiveness of Cognitive 
Tutor Algebra I at Scale, 
by John F. Pane, Beth Ann 
Griffin, Daniel F. McCaffrey, 
Rita Karam

S to A

S: Computerized algebra 
drills, some tied to real-
world scenarios 
A: Tools for basic 
visualization; adaptive 
response to student 
progress

≈ 0.2 
50th perc. → 58th perc.

Earth Science 
Using Laptops to Facilitate 
Middle School Science 
Learning: The Results of 
Hard Fun, by Alexis M. 
Berry, Sarah E. Wintle

A to M

A: Interactive tools for 
concept exploration and 
visualization 
M: Narrated animation as 
final project

≈ 0.6 
50th perc. → 73rd perc. 

(≈ 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
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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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Great to Excellent: Launching the Next Stage of Ontario’s Education Agenda Page 8 

 

Figure 1 captures the key qualities — the future is already here. Six Cs form the 
agenda: character, citizenship, communication, critical thinking and problem 
solving, collaboration and teamwork, and creativity and imagination. 

As we delve into the meaning of these concepts, it is important to stress that we 
should not launch into an abstract discussion. In the next period of development, 
these core priorities must be defined, operationalized in practice, measured to 
mark success and to clarify progress and next steps, and widely shared in terms 
of spreading what works. This process of specificity and dissemination is our 
strength. We must put it to good use for the next phase of success. 

Figure 1. 

 

The capacity of educators in Ontario, as noted, is at such a high level as a result 
of the strategies of the past nine years that much of the leadership — what we 
might call leading from the middle — is already in the system. It needs to be 
cultivated and spread throughout the province, including establishing clarity of 
each of the six clusters and their interrelationships, learning experiences that 
develop the skills and dispositions in question, and the means of measuring and 
fostering progression in their development. But the middle cannot lead in a 
vacuum. Focused leadership from the government will continue to be essential 

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
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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, 2012.

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

Between 30-75% of 
students answer correctly

Fewer than 30% of 
students answer correctly

More than 75% 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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Scholarly Primitives

Discovering
Annotating

Sampling
Illustrating

Representing

Comparing
Referring

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) 

selecting according to a criterion, 
showing relationships of items 

selected to the original set

searching, browsing, accessing, 
collecting

categorizing, providing 
commentary, analyzing

find differences, similarities and 
create meaning from them

linking, referencing

changing depiction mode, 
publishing

showing an example, highlighting 
features within an example

http://people.lis.illinois.edu/~unsworth//Kings.5-00/primitives.html
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Phil Gersmehl. Teaching Geography. The Guilford Press. (2005)

Location 
Position in space

Condition 
Mix of natural & artificial 

features that give 
meaning to a location

Links 
Connections between 

places

Formal Region 
Group of places with 

similar conditions

Functional Region 
Group of places linked 

together by a flow

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