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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)
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The Silk Road and Ancient Trade: In which John Green teaches you about the so-called Silk Road, a - - . ' .
network of trade routes where goods such as ivory, silver, iron, wine, and yes, silk were exchanged across

the ancient world, from China to the West. Along with all these consumer goods, things like disease and

ideas made the trip as well. As is his custom, John ties the Silk Road to modern life, and the ways that we

get our stuff today.

Russia, the Kievan Rus, and the
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Trade Goods, and Ideas, Travel the Silk Roads Between Asia and Europe

Craig Benjamin, Big History Project, adapted by Newsela staff

06.28.2016

Beginning with early farming civilizations, societies started to connect into large networks of exchange. They shared both goods and
knowledge. This led to levels of shared learning never before seen in human history.

Making connections

Farming societies did not exist entirely off on their own. As they grew, they joined up with other societies and formed larger civilizations. The
process of linking together guaranteed that knowledge spread across the globe.

Significant exchanges of trade and ideas occurred in all the world zones. But the most important exchange networks emerged in Afro-Eurasia.
This world zone included Africa, Europe, and Asia. At this time, the four zones were still isolated from each other. Humans living in one zone
knew nothing of events in the other zones.
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Modification

Tech allows for significant task redesign
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https://itunes.apple.com/us/app/keynote/id361285480?mt=8

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

Modification
Tech allows for significant task redesign

Strategic Thinking

Substitution
lech acts as a direct tool substitute,
with no functional change
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In this Very Short Introduction Peter Atkins inspires us to look at chemistry through
new eyes. Considering the remarkable achievements chemistry has made, he presents
a fascinating, clear, and rigorous exploration of the world of chemistry - its structure,
core concepts, and contributions to the material comfort and culture of the modern
world.
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https://itunes.apple.com/us/book/chemistry-a-very-short-introduction/id963029720?mt=11
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Do dilution computations:

0.2 mol CH4 + 02 -> 7 mL H20 + CO2 =)

> Structures

Balance a chemical equation:
Calculate reaction stoichiometry: \C - H ) H H =

Find chemical reactions using reactants or products:
Names

methane + oxygen > water + carbon dioxide

Reaction thermodynamics G
> Enthalpy

Find properties of a substance in a given phase: AHO
rxn

965.2 kJ/mol 74.6 kJ/mol = — 890.6 kJ/mol (exothermic)

Gibbs free energy
Compute properties at a specified temperature:

AG?xn 868.6 kJ/mol — 412.4 k]/mol = — 1281 kJ/mol (exergonic)
: . ) i Entropy
Do computations with the Arrhenius equation:
AS?XH 353.8 J/(molK) — 596 J/(molK) = — 242.2 J/(molK) (exoentropic)

Estimate thermodynamic properties using the
Joback method:

Equilibrium constant
[H,0]* [CO,]
[CH,4] [0,]?

1: Electrolytes (1 of 2) -)

Augmentation
lech acts as a direct tool substitute,
with functional improvement
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Fig. 3. Crystal structures of PB, PC, and PP
hachimoji DNA. (A) The host-guest complex with
two N-terminal fragments from Moloney murine
leukemia virus reverse transcriptase (in green and
cyan) bound to a 16-mer PP hachimoji DNA; in

the duplex sphere model, Z:P pairs are green and
S:B pairs are magenta. The asymmetric unit includes

X

one protein molecule and half of the 16-mer DNA, 4
as indicated by the line. (B) Hachimoji DNA structures
PB (green), PC (red), and PP (blue) are superimposed Q
with GC DNA (gray). (C) Structure of hachimoji DNA
with self-complementary duplex 5’-CTTATPBTASZATAAG T
("PB"). (D) Structure of hachimoji DNA with
self-complementary duplex 5'-CTTAPCBTASGZTAAG (Z]
("PC"). (E) Structure of hachimoji DNA with
self-complementary duplex with six consecutive
nonstandard 5'-CTTATPPSBZZATAAG (PP) components.
DNA structures are shown as stick models with P:Z .
pairs (carbon atoms, green), B:S pairs (carbon atoms,
magenta), and natural pairs (carbon atoms, gray). A
(F to I) Examples of largest differences in detailed
structures. The Z:P pair from the PB structure (F) is A
more buckled than the corresponding G:C pair (G). The
S:B pair from the PB structure (H) exhibits a propeller
St t u angle similar to that in the corresponding G:C pair (l). E]
] ] |
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Hoshika, S., Leal, N. A., Kim, M.-J., Kim, M.-S., Karalkar, N. B., Kim, H.-d., ... Benner, S. A. (2019). Hachimoji DNA and RNA: A genetic system with eight building blocks. Science, 363(6429), 884
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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. e . T
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John Seely Brown. “A New Culture of Learning”. NMC Summer Conference, Closing Keynote. (2010)
Ruben R. Puentedura, “The Lively Sketchbook”. Hippasus Blog. (2010)
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~ in a shrill, passionate voice. ‘Would YOU like cats if you were me? *Well, perhaps not,' said Alic

. Mouse’ < who was trembling down to the end of his tail. *As f T would talk on such a subject!
 sharply and very angrily. *A knot!"said Alice, always ready to make herself useful, and looking &
 the Mock Turtle had just begun to repeat it when a cry of *The trial's beg
,and -
Gryphon < , taking Alice by the hand, it hurried off, without waiting for the end of th

| . "Of course,'the Mock Turtle said: ° i ' and

Mock Turtle

- with a sudden burst of tears, *Ido wish they WOULD put their heads down! I am so VERY tired of being all

~ . "Seals, turtles, salmon, and so on; then, when you've cleared all the jelly-fish out of t

, capering wildly about. *Change lobsters again!” yelled the Gryphon at the top of its v

jumping up and down in an agony of terror. “Oh, there goes his PRECIOUS nose’; as an unusually large sauc

quite forgetting in the lurry of the moment how large she had grown in the last few minutes, and she jumpes

(she was so much surprised, that for the moment she quite forgot how to speak good English); *now I'm opening out !

|  hastily, afraid that she had hurt the poor animal's feelings. "I quite forgot you didn't like cats.

| |- again, for this time the Mouse was bristling all over, and she felt certain it must be really offended.

* in a sorrowful tone, I'm afraid I've offended it again!' For the Mouse was swimming away from her as hard as it coulc

_~ "Come, there's no use in crying like that!' said Alice to herself, rather sharply; "I advise you to leave off this minute!
e

1  *Wake up, Dormouse" And they pinched it on both sides at once. The Dormouse slowly opened his eyes.

when they saw Alice coming. “There's PLENTY of room!'said Alice indignantly, and she sat down in a large arm-chair at on¢

|

|

out
, *Silence in the court!" and the King put on his spectacles and looked anxiously round, to make out who was talking.

" so much!"said Alice, as she swam about, trying to find her way out. I shall be punished for it now, I suppose, by being drowned in my own

T Mouse, in a shrill,

T vulgar things! Don't let me

Timeline

Easy-to-make, beautiful timelines.

Make a Timeline

Overview  Timelinecreator  Examples  Documentation

GRACE HOPPER INVENTS THE COMPILER

In her career with the Navy, Rear Admiral Grace Hopper worked on the first commercial
computer (UNIVAC) and laid the groundwork for the programming language COBOL. But her
h

U5 it Tchnclogy Office arithmetic.

St talsshout GrceHoppe,

Embed soundclips from Soundcloud.

you didn't like cats.’
“Not like cats!' cried the

passionate voice. “Would YOU
like cats if you were me?’

“Well, perhaps not,' said
Alice in a soothing tone:
“don't be angry about it.
And yet T wish I could show
you our cat Dinah: I think
you'd take a fancy to cats
if you could only see her.
She is such a dear quiet
thing,' Alice went on, half
to herself, as she swam
lazily about in the pool,
“and she sits purring so
nicely by the fire, licking
her paws and washing her
face--and she is such a nice
soft thing to nurse--and she
‘s such a capital one for
catching mice--oh, I beg
your pardon!' cried Alice
again, for this time the
Mouse was bristling all over
. and she felt certain it
must be really offended. ‘We
won't talk about her any
more if you'd rather not.'

“We indeed!' cried the Mouse
, who was trembling down to
the end of his tail. ‘As if
T would talk on such a
subject! Our family always
HATED cats: nasty, low,

hear the name again!®
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Gaming

Formal Definition of Game (Salen & Zimmerman)

“A game Is a system In which players
engage In an artificial conflict, defined by
rules, that results in a quantifiable
outcome.”


https://mitpress.mit.edu/books/rules-play

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




S to A: The Value of Shared Practices

- Augmented Note Taking and Annotation
*Visualization Methods:
- 5 Primary Domains: Space, Time, Networks, Text, Number
- Simple Blogging
- Simple Digital Storytelling Video
- Flipped Classroom:
- Materials Creation
- Peer Discussion/Instruction Methods
- Simple Interactive Fiction

- LMS Practices



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

Building a SAMR Ladder

* Four steps:
+ Select a unit of instruction
- Redesign the intro to the unit (basic knowledge, materials) at the S level
+  Redesign the development of the unit at the A, M levels

-+ Redesign/create a student culminating experience for the unit at the R level



Why Build a Ladder?

- Only one of many possible approaches to redesigning a unit of instruction
using SAMR

+ Particularly well-suited to “first efforts” in technology-based curricular redesign
- Some advantages in this context:

- Proximity to existing practice

+ Sustainabillity of effort

- Option for gradual implementation



Three Questions (and Followups)

- Which unit of instruction would you like to redesign®
- Why?

- What did you do before in this unit that worked”?
- \Why did you do it”

- What would you like to change or replace?
- Why?



The Two-Pass Ladder — Pass 1

Redesign at the S/A levels, using one of Technology, Pedagogy, or Content as your driver:

- S Go for low-hanging fruit, e.g.
* access to resources
- coordination of social environments

+pasic approaches to information management

- A: Go for enhancing what you chose in S, e.g.
+curation of resources
+ organization of peer discussion/instruction experiences

+Information analysis and visualization



The Two-Pass |Ladder — Pass 2

+ Now, redesign at the M/R levels for a different driver (from Technology,
Pedagogqy, or Content), but in light of the first pass driver:

- M: Go for defining extended experiences in student exploration/creation that
leverage the choices made for A

+ R: Go for student agency, allowing them to build their own exploration/
creation using the experiences developed at M
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Open a CSV file using Pandas

10 minutes ago

import pandas
df = pandas.read_csv('../data/iris.csv')
df.head(5)

20 minutes ago

6 minutes ago

sepal_length sepal_width petal_length petal_width species

5.1 35 1.4 0.2 se
49 3.0 14 0.2 setosa
47 3.2 1.3 0.2 setosa
48 3.1 1.5 0.2 setosa

5.0 36 14 02 setosa

from IPython.display import GeoJSON
GeoJSON(s, layer_options={'minZoom': 11})
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K Maclean - CrossCurrents, 2009 - Wiley Online Library
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Choosing the First SAMR Ladder Project: Three Options

- Your Passion:

- If you had to pick one topic from your class that best exemplifies why you became fascinated with the
subject you teach, what would it be?

- Barriers to Your Students’ Progress:

- |s there a topic in your class that a significant number of students get stuck on, and fail to progress
beyond?

- What Students Will Do In the Future:

» Which topic from your class would, if deeply understood, best serve the interests of your students In
future studies or in their lives outside school?
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