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1. Black Swans and Antifragility






Black Swan Events

Cannot be predicted ahead of time
Have a major effect

Can be rationalized retrospectively

Taleb, Nassim Nicholas, The Black Swan: The Impact of the Highly Improbable (2007)
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Masson-Delmotte et al. (eds.) IPCC, 2021: Summary for Policymakers. In: Climate Change 2021: The Physical Science Basis. Contribution of Working Group | to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University Press (2021).
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Agricultural & ecological droughts in drying regions
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https://www.ipcc.ch/report/ar6/wg1/
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Figure 4.

Foreign-Born People Living in the United States: 1850 to 2010, Projected 2020 to 2060
By 2028, the foreign-born share of the U.S. population is projected to be higher than at

any time since 1850.
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Source: U.S. Census Bureau, 1850-2000 Decennial Censuses, American Community Survey 2010, 2017 National Population Projections
for 2020-2060.

Shonel Sen. National Population Projections: 2020, 2030, 2040. University of Virginia Weldon Cooper Center for Public Service. (2019)

Vespa, Jonathan, Lauren Medina, and David M. Armstrong, “Demographic Turning Points for the United States: Population Projections for 2020 to 2060,” Current Population Reports, P25-1144, U.S. Census Bureau, Washington, DC (2020).



https://www.census.gov/content/dam/Census/library/publications/2020/demo/p25-1144.pdf
https://statchatva.org/2019/02/11/national-population-projections-2020-2030-2040/

Distribution of Automatiblility in the US
(Task-Based vs. Occupation-Based Approach)
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Occupation-Based Approach: Frey/Osborne-Values are applied to ISCO occupations in PIAAC data,
using identical weights for each 6-digit SOC occupation within the corresponding 2-digit ISCO occupation.

Arntz, M., T. Gregory and U. Zierahn (2016), “The Risk of Automation for Jobs in OECD Countries: A Comparative Analysis”, OECD Social, Employment and Migration Working Papers, No. 189, OECD Publishing, Paris.


https://www.oecd-ilibrary.org/social-issues-migration-health/the-risk-of-automation-for-jobs-in-oecd-countries_5jlz9h56dvq7-en

Figure 1: Job transition matrix between 958 jobs in the United States
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World Economic Forum, Towards a Reskilling Revolution: A Future of Jobs for All, 2018.



https://www.weforum.org/reports/towards-a-reskilling-revolution

Figure B15: Examples of Pathways for Mine Cutting and Channeling Machine Operators
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https://www.weforum.org/reports/towards-a-reskilling-revolution
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https://shapingedu.asu.edu/blog/black-swan-thinking-project-session-1-why-little-dutch-boy-was-little-doomed-boy
https://shapingedu.asu.edu/blog/black-swan-thinking-project-session-3-who-framed-narrative-cock-robin
https://shapingedu.asu.edu/blog/black-swan-thinking-project-session-2-how-leopard-didn%E2%80%99t-get-its-spots
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How do | make this unit of instruction antifragile®?
How do | make this course antifragile®?
How do | make this degree antifragile?

How do | make this institution antifragile’

How do | make this student learning antifragile?



2. SAMR, the EdTech Quintet, and Antifragility



Cross-Disciplinary

Knowledge/
Synthesis
Core Content Information
Knowledge Literacy
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Knowledge
21st Century

Creativity & Learning Cultural
Innovation Competence

Meta Humanistic
Knowledge Knowledge

Ethical & Emotional

Problem Solving & Communication & Life & Job Skills Awareness

Critical Thinking Collaboration

Kristen Kereluik, Punya Mishra, Chris Fahnoe, and Laura Terry, “What Knowledge Is of Most Worth: Teacher Knowledge for 21st Century Learning”. Journal of Digital Learning in Teacher Education (29) 4 (2013)


http://files.eric.ed.gov/fulltext/EJ1010753.pdf
http://files.eric.ed.gov/fulltext/EJ1010753.pdf

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)

uonew.ojsuel]


https://itunes.apple.com/us/itunes-u/as-we-may-teach-educational/id380294705?mt=10

200,000
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Mobility Storytelling

70,000
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. s _ t S ia - o o
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

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




Redefinition Differentiation
Tech allows for the creation of new tasks, Primary Focus: Agents
previously inconceivable Develop learner/community agency

Integration
Primary Focus: Networks
Create people/practice networks

Modification
Tech allows for significant task redesign

Substitution Infrastructure
Tech acts as a direct tool substitute, Primary Focus: EdTech Baseline
with no functional change Implement shared tools and practices



Hybrid Modes and Telepresence
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Video, Duration, and Attention

Total Maximum Time: 11 minutes

Ratio of Segments: 1:2:3 (approx.)

One Possible Breakdown:

-+ 2 minutes for background
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Hu, H., Zhang, G., Gao, W. et al. Big data analytics for MOOC video watching behavior based on Spark. Neural Comput. & Applic. 32, 6481-6489 (2020).


https://doi.org/10.1007/s00521-018-03983-z

With MKO

Alone

cee e P

ZCD

Lev Vygotsky, Mind in Society: The Development of Higher Psychological Processes. Harvard University Press. (1978)



With MKO

Py 70D

Alone

Galperin, Pla. “Stage by Stage formation as a method of psychological investigation”. Journal of Russian and East European Psychology, 30(4), 61-80 (1992)
Van Geert, Paul. "Vygotsky’s dynamic systems." Lev Vygotsky: Critical assessments 4 (1997): 3-21.



The EdTech Quintet — Associated Practices

Social Provides diversity to the ZPD
Mobility Creates the context for the process
Visualization Aids Iin segmenting ZPD, bridging gaps
Storytelling Aids in the integration of the ZPD
Gaming Provides frameworks for independent practice
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Substitution Infrastructure
Tech acts as a direct tool substitute, Primary Focus: EdTech Baseline

with no functional change Implement shared tools and practices


https://www.geogebra.org
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Substitution
Tech acts as a direct tool substitute,
with no functional change


https://miro.com
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Modification Primary Focus: Networks

Tech allows for significant task redesign Create people/practice networks
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Redefinition Differentiation
Tech allows for the creation of new tasks, Primary Focus: Agents
previously inconceivable Develop learner/community agency




Additional Resources

- SAMR and the EdTech Quintet:

- For an overview of both models in one location, this video covering the basics is probably the best place to start:

+ Technology in Education: A Brief Introduction — https://youtu.be/fMazGEAIZ9C

- One particularly accessible and concise introduction focusing exclusively on the SAMR model was codeveloped with Common Sense Education:
- What is the SAMR Model? — https://youtu.be/9b5yvgKQdgE

- How to Apply the SAMR Model — https://youtu.be/ZQTx2UQQvbU
- The Impact of the SAMR Model — https://youtu.be/SWU0ODzz6gs0

- The EdTech Quintet has a rather interesting set of connections to older - much older - technologies, as discussed in this presentation:
- The NMC Perspective Series. Ideas that Matter — https://youtu.lbe/NemBargD6gA

- Finally, for those wishing to dig a little deeper, a conversation between Dr. Bebell and Dr. Puentedura has more of the inside story on the research:
- Demystifying SAMR — https://youtu.be/[ 9h9ePoXaS8

- Black Swan Thinking:

- Dr. Puentedura's ongoing project, sponsored by ASU under its ShapingEDU umbrella:
- Of Swans, Dragons, and How to Tell Them Apart (Without Getting Singed)
- Session 1: Why The Little Dutch Boy Was The Little Doomed Boy
- Session 2: How The Leopard Didn’t Get Its Spots
- Session 3: Who Framed The Narrative Of Cock Robin?

- Black Swan Thinking Foundations



https://youtu.be/rMazGEAiZ9c
https://youtu.be/9b5yvgKQdqE
https://youtu.be/ZQTx2UQQvbU
https://youtu.be/SWU0Dzz6gs0
https://youtu.be/NemBarqD6qA
https://youtu.be/L9h9ePoXqS8
https://youtu.be/yEgrzTEps6M
https://shapingedu.asu.edu/blog/black-swan-thinking-project-session-1-why-little-dutch-boy-was-little-doomed-boy
https://shapingedu.asu.edu/blog/black-swan-thinking-project-session-2-how-leopard-didn%E2%80%99t-get-its-spots
https://shapingedu.asu.edu/blog/black-swan-thinking-project-session-3-who-framed-narrative-cock-robin
https://youtu.be/y49BPy7Bclg

Hippasus

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

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