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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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Nesting Grounds for Black Swans
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Scenario | Best estimate | Very likely | Best estimate | Very likely | Best estimate | Very likely
(°O) range (°C) (°O) range (°C) (°O) range (°C)
SSP1-1.9 1.5 1.2to 1.7 1.6 1.2t02.0 1.4 1.0to 1.8
SSP1-2.6 1.5 1.2to 1.8 1.7 1.3t02.2 1.8 1.3t02.4
SSP2-4.5 1.5 1.2to 1.8 2.0 1.6to0 2.5 2.7 2.1t03.5
SSP3-7.0 1.5 1.2t01.8 2.1 1.7 t0 2.6 3.6 2.8t04.6
SSP5-8.5 1.6 1.3t01.9 2.4 1.9t0 3.0 4.4 3.3t05.7

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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Hot temperature extremes over land

10-year event

Frequency and increase in intensity of extreme temperature
event that occurred once in 10 years on average
in a climate without human influence
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Heavy precipitation over land
10-year event

Frequency and increase in intensity of heavy 1-day
precipitation event that occurred once in 10 years on
average in a climate without human influence
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Agricultural & ecological droughts in drying regions

10-year event

Frequency and increase in intensity of an agricultural and ecological
drought event that occurred once in 10 years on average across
drying regions in a climate without human influence
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https://www.ipcc.ch/report/ar6/wg1/

Distribution of Automatiblility in the US
(Task-Based vs. Occupation-Based Approach)
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Task-Based Approach (Model A) Occupation-Based Approach

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

After the Swan: Four Paths

Antifragility
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Unpacking the Impact: Three Layers

System
Dynamics

Networks Agents
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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?



Given these Black Swan nesting grounds, what do you see as
the three most pressing challenges for your school?



Given what you have seen thus far, including the challenges
isted by participants, what questions do you have at this point”



2. SAMR and Antifragility



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
years

Mobility Storytelling

70,000
years

. 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




Buillding Antifragility
1. Before the Swan

Unit of Instruction



Buillding Antifragility

2. Unfolding the Unit -

Learning

Environment

Infrastructure



Building Antifragility
3. Scaffolding with SAMR

Redefinition
Tech allows for the creation of new tasks,
previously inconceivable

Modification

uonew.Jojsuel]

Tech allows for significant task redesign

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

Infrastructure

Redefinition
Tech allows for the creation of new tasks,
previously inconceivable

Modification
Tech allows for significant task redesign

uoneuw.iojsuelj

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

Environment

Redefinition
Tech allows for the creation of new tasks,
previously inconceivable

Modification
Tech allows for significant task redesign

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

Learning

uornewJlojsuel|




Building Antifragility

4. An Example in 3 Parts

Redefinition
Tech allows for the creation of new tasks,
previously inconceivable

Modification

uonew.Jojsuel]

Tech allows for significant task redesign

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

Infrastructure

Redefinition
Tech allows for the creation of new tasks,
previously inconceivable

Modification
Tech allows for significant task redesign

uoneuw.iojsuelj

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

Environment

STEM Activity

Redefinition
Tech allows for the creation of new tasks,
previously inconceivable

Modification
Tech allows for significant task redesign

uornewJlojsuel|

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

Learning



Promote

yhinking &
discussiop

Interactions:
Student-Content
Student-Student
Teacher-Student

Student-Community

Monitor &
"Ovige feedna®

Educational Technology Division, Ministry of Education, Singapore, e-Pedagogy. Technology Makes Good Teaching Better. Ministry of Education, Singapore. (2020)

ACQUISITION

Students study
information to
understand critical
features of a concept

DISCUSSION

Students exchange
ideas and perspectives
to refine own
understanding and
ideas

INQUIRY

Students analyse
information sources and
data to form
explanations based on
evidence

COLLABORATION

Students co-construct
meaning based on
shared goals with a
shared output

PRODUCTION

Students make artefacts
to articulate
understanding and get
feedback to refine
understanding




Defining Hylbrid Modes of Learning

Hybrid Modes of Learning are those where:

- Some students attend class remotely online, and some students attend class in face to face
(f2f) mode;

- At least some of the instruction takes place synchronously for both groups;

he students that are remote, and those that are f2f may change over time in predictable or
unpredictable fashion - for example:

* Predictable: a rotation schedule, required by classroom COVID-19 occupancy limits, where
half the students are remote one week, and 2 the next;

- Unpredictable: in any given week, a student may not be able to attend f2f due to COVID-19
exposure, and have to attend class remotely.




Infrastructure: Telepresence and Hybrid Modes

Design
Focus

Robust Substitutive
Use of Zoom

e Personal space
> On/off choice

e Total “on” time

» Limited duration

A

Enhancing
Telepresence

e Spaces

» physical

» conceptual
e Uses

* Environmental space * learning

» Backgrounds

e Space differentiation
» Breakout rooms

¢ Classroom materials
» Resource libraries

» social

» recreational
* Presence

» local/remote

» sync/async

M R

Defining
Collaboration

Scaffolding
Agency

e Collective functions e Creating student

> create asymmetric spaces
actions e Supporting student
e Local/Remote projects
» define reciprocal e Framing student
options worlds




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

Infrastructure
Primary Focus: Shared Telepresence


https://apps.apple.com/us/app/zoom-cloud-meetings/id546505307
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Substitution
Tech acts as a direct tool substitute,
with no functional change


https://miro.com

Modification Integration
Tech allows for significant task redesign Primary Focus: Enhanced Social Networks

Augmentation
Tech acts as a direct tool substitute, -
with functional improvement =
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Redefinition
Tech allows for the creation of new tasks,
previously inconceivable

Differentiation
Primary Focus: Shared Video Creation

= BFP o) Nov 12, 2021 at 8:32 AM €] e— 100% =

Preview Program

Se (720 @ 30) Go Live!

Settinas

Video File

Video File  (00:13 Remaining)

B If Video
Live

Project Editor ; Transition

Sources: Single-Selection

Cross Dissolve

Cross Dissolve

iOS Camera D ' Video File

Add New
Source



https://apps.apple.com/us/app/airmix/id1514019906
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Substitution
Tech acts as a direct tool substitute,
with no functional change

Infrastructure
Primary Focus: Analytic/Modeling Tools


https://www.geogebra.org

Start 00:00:04.8

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


https://apps.apple.com/us/app/sparkvue/id361907181

Modification Integration

Tech allows for significant task redesign Primary Focus: Computational Thinking

< apple_health_extractor - Jupyter Notebook >

File Edit View Insert Cell Kernel Widgets Help Trusted | Python 3 (ipykernel) O

B+ < & B 4 ¥ PRin B C » Markdown ) = e &

Augmentation i re g e L ettt e eworenl
Tech acts as a direct tool substitute,
with functional improvement Pl loal™ ela Sheckand Simple befa Anaye

import pandas as pd
import glob

Weight

In [3]: M weight = pd.read_csv("data/BodyMass.csv")

In [4]: M weight.tail()

Outl[4]:

ssssss Name sourceVersion device type unit creationDate startDate endDate value

& <<HKDevice: 2018-04-17 20" 8'0147' 28l 8'014;
HealthFace 6966 0x1c4293bf0>, BodyMass b 16:29:38 172.600

name:Apple Watch, ma. +0800 16:29:38 16:29:38

»Pp I +0800 +0800

59 2018-04-24 201 8-0;; 201 8-0:‘;
BP 6.1.1 NaN BodyMass Ib 08:;)822) 08:10:14 08:10:14 172.600

+0800 +0800



https://apps.apple.com/us/app/carnets-jupyter-with-scipy/id1559497253

Redefinition
Tech allows for the creation of new tasks,
previously inconceivable

Differentiation
Primary Focus: Making/Measuring




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

Amplification
Primary Focus: System Dynamics
Enhance selected leverage points

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



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/rMazGEAIZ9cC

- 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/9b5yvgKQdAgE
- How to Apply the SAMR Model — https://youtu.be/ZQTx2UQQvbU
 The Impact of the SAMR Model — https://youtu.be/SWUODzz6gs0

- The EdTech Quintet has a rather interesting set of connections to older - much older - technologies, as discussed in this presentation:
- The NMIC Perspective Series: Ideas that Matter — https://youtu.be/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/l 9h9ePoXqS8

- Black Swan Thinking:
- Dr. Puentedura's ongoing project, sponsored by ASU under its ShapingeEDU umbrella:
- What Are Black Swan Events?
- Of Swans, Dragons, and How to Tell Them Apart (Without Getting Singed)
- Session 1. Why The Little Dutch Boy VWas 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

- A Black Swan Game



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/Erm3MP9ipIs
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
https://shapingedu.asu.edu/blog/serious-fun-all-unconferences-black-swan-game

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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