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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
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Ruben R. Puentedura, As We May Teach: Educational Technology, From Theory Into Practice. (2009)

http://tinyurl.com/aswemayteach
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Checklists



Determining SAMR Level: Questions and Transitions

• Substitution: 
• What is gained by replacing the older technology with the new technology?


• Substitution to Augmentation: 
• Has an improvement been added to the task process that could not be accomplished with the older 

technology at a fundamental level?

• How does this feature contribute to the 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 the design?


• Modification to Redefinition: 
• What is the new task?

• Is any portion of the original task retained?

• How is the new task uniquely made possible by the new technology?

• How does it contribute to the design?
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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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Bootstrapping



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 
• Exemplifying concepts, principles 
• Classifying items 
• Summarizing materials

• Extrapolating principles 
• Comparing items

Apply • Applying a procedure to a familiar task 
• Using a procedure to solve an unfamiliar, but typed task

Analyze
• Distinguishing relevant/irrelevant or important/unimportant portions of material 
• Integrating heterogeneous elements into a structure 
• Attributing intent in materials

Evaluate
• Testing for consistency, appropriateness, and effectiveness in principles and procedures 
• Critiquing the consistency, appropriateness, and effectiveness of principles and 
procedures, basing the critique upon appropriate tests

Create
• Generating multiple hypotheses based on given criteria 
• Designing a procedure to accomplish an untyped task 
• Inventing 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)
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Outcomes



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.



Study SAMR Level Description Effect Size

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

0.029 
(50th perc. → 51st perc.)

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

0.264 
(50th perc. → 60th perc.)

Higgins & Raskind 
(2005) M

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

0.600 
(50th perc. → 73rd perc.)

Salomon, Globerson & 
Guterman (1989) R

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

1.563 
(50th perc. → 94th perc.)

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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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


Hippasus

Blog: http://hippasus.com/blog/ 
Email: rubenrp@hippasus.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:%20A%20Pragmatic%20Approach
http://twitter.com/rubenrp

