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John E. Hall PhD

directions to interdigitate with the myosin filaments. The Z disk,
which is composed of filamentous proteins different from the actin
and myosin filaments, passes crosswise across the myofibril and
also crosswise from myofibril to myofibril, attaching the myofibrils
to one another all the way across the muscle fiber. Therefore, the
entire muscle fiber has light and dark bands, as do the individual
myofibrils. These bands give skeletal and cardiac muscle their stri-
ated appearance.
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The side-by-side relationship between the myosin and actin fila-
ments is maintained by a large number of filamentous molecules of
a protein called titin (Figure 6-3). Each titin molecule has a molec-
ular weight of about 3 million, which makes it one of the largest
protein molecules in the body. Also, because it is filamentous, it is
very springy. These springy titin molecules act as a framework that
holds the myosin and actin filaments in place so that the contractile
machinery of the sarcomere will work. One end of the titin mol-
ecule is elastic and is attached to the Z disk, acting as a spring and
changing length as the sarcomere contracts and relaxes. The other
part of the titin molecule tethers it to the myosin thick filament.
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The titin molecule also appears to act as a template for initial for-
mation of portions of the contractile filaments of the sarcomere,

especially the myosin filaments.
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FIGURE 6-3 Organization of proteins in a sar-
comere. Each titin molecule extends from the Z
disk to the M line. Part of the titin molecule is
closely associated with the myosin thick fila-
ment, whereas the rest of the molecule is
springy and changes length as the sarcomere
contracts and relaxes.

Sarcoplasm Is the Intracellular Fluid between Myofibrils.

The many myofibrils of each muscle fiber are suspended side by
side in the muscle fiber. The spaces between the myofibrils are
filled with intracellular fluid called sarcoplasm, containing large
quantities of potassium, magnesium, and phosphate, plus multiple
protein enzymes. Also present are tremendous numbers of mito-
chondria that lie parallel to the myofibrils. These mitochondria sup-
ply the contracting myofibrils with large amounts of energy in the

form of adenosine triphosphate (ATP) formed by the mitochondria.
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cancer therapy. Several small molecules were recognized as potent inhibitors
of Eg5. Interestingly the inhibitors bind to the common pocket in Eg5 motor
domain. STLC is one of the well-known potent inhibitor of Eg5. The crystallo-
graphic structure of Eg5-STLC complex revealed that STLC binds to the
pocket composed of @2, a3 helix and loop LS. The inhibitory mechanism of
STLC has been well studied. Photochromic molecules such as azobenzene
and spiropyran derivatives, which change their structures and properties revers-
ibly by light irradiation, are expected to be applicable to photo-switches of
bionanomachines. Previously we have demonstrated that STLC analogues
composed of azobenzenen (ACTAB) or spiropyran (SP-APA) inhibit Eg5
ATPase activity and motor activity photo-reversibly upon UV and visible light
irradiations. Moreover, HeLa cell division was photo-regulated with ACTAB.
In this study, we have tried to study the optimum conditions to regulate the
function of Eg5 with the photochromic inhibitors we have synthesized. In the
results, pH and ionic strength dependent effect of the inhibitors on the ATPase
activity and Eg5 driven microtubule gliding. At pH6.8, SP-APA showed signif-
icant efficiency to control ATPase and motor activities as an inhibitor that has a

Tight Coupling between the Heat Dissipation and Molecular Motor’s

Computational Sciences, Korea Institute for Advanced Study, Seoul, Korea,

We report a theoretical analysis showing tight coupling between velocity V,
diffusion coefficient D, and the heat dissipation of kinesin-1 motor protein
which is reminiscent of the recent surprising observation of enhanced diffu-
sivity of exothermic enzyme in solution by its own catalytic turnover (Riedel
et al., Nature, 2015). From the quantification of V, D, and heat dissipation in
terms of rate constants using periodic one-dimensional hopping model, we
found: (i) D increases in the form of 3rd order polynomial of V when V is
augmented by the increase of ATP concentration; (ii) the increase of diffu-
sivity with the heat production is a natural outcome of systems in non-
equilibrium steady states; (iii) the energetic cost for determining the position
of a kinesin-1 with a given precision is close to lower bound.
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Podosomes represent a special class of integri d cell-matrix a
formed by migrating and matrix degrading cells. Here, we demonstrated that in
macrophage-like THP1 cells and in fibroblasts stimulated to produce podo-
somes, down-regulation of ARF1 by siRNA, and by pharmacological inhibitors
led to striking podosome elimination. Treatments that induced podosome
formation increased the level of GTP-bound ARFI. Furthermore, siRNA
knockdown of the ARFI-GEF ARNO also resulted in dramatic podosome
inhibition. ARNO was found to co-localize with the adhesive rings of podo-
somes while ARF1 was localized to vesicular structures transiently contacting
podosome rings. Inhibition of ARF1 led to an increase in RhoA-GTP levels
and triggered assembly of myosin-IIA filaments in THP1 cells that resemble
sarcomere-like organization typically observed in fibroblasts, whilst the sup-
pression of myosin-IIA rescued podosome formation despite ARF1 inhibition.
Finally, expression of constitutively active ARF1 in fibroblasts induced forma-
tion of putative podosome precursors; actin-rich puncta that coincided with ma-
trix degradation sites and containing proteins of the podosome core but not of
the adhesive ring. We conclude that ARNO-ARF1 regulates formation of podo-
somes by inhibition of Rho/myosin II and promotion of actin core assembly.
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Local Pulses of Rhoa Activation Assemble Polarized Network
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Paris, France, “Molecular Genetics and Cell Biology, University of Chicago,
Chicago, IL, USA.

Spatiotemporal patterning of actomyosin contractility plays a key role in cell
and tissue morphogenesis during early development. In embryonic cells, acto-
myosin arrays are highly dynamic structures that remodel on a time scale of 10s
of seconds, through a combination of local actomyosin turnover and rapid
spatial redistribution of filaments and motors caused by myosin activity or actin
polymerization. Because of these dynamic and active properties, contractility is
complex and intrinsically self-organizing.

We used the C. elegans early embryo to understand how cells pattern force gen-
eration through local modulation of self-organized contractility, focusing on
pulsed contractility in the C. elegans embryo.

‘We combined two-color fluorescence imaging, live single-molecule imaging,
particle tracking, image analysis, and numerical modeling to tease apart the
mechanisms of pulse initiation and termination. Our results demonstrate that
the mechanical component (advection) played little role in pulse initiation or
termination, and that the process was mostly governed by Actin and Myosin
turnover. In our system, autocatalytic RhoA activation/recruitment is respon-
sible for pulse initiation, while the delayed recruitment of a RhoA inactivator
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Abstract

Phospholipase A2 is potentially an important target for structure-based rational drug design. In order to
determine the involvement of phospholipase A2 in the action of non-steroidal anti-inflammatory drugs (NSAIDs),
the crystal structure of the complex formed between phospholipase A2 and aspirin has been determined at 1.9
angstroms resolution. The structure contains 915 protein atoms, 1 calcium ion, 13 atoms of aspirin and 105
water molecules. The observed electron density of the aspirin molecule in the structure was of very high quality
thus allowing the precise determination of its atomic coordinates leading to the clear description of its
interactions with the enzyme. The structure of the complex clearly shows that aspirin is literally embedded in the
hydrophobic environment of PLA2. It is so placed in the substrate binding channel that it forms several important
attractive interactions with calcium ion, His 48 and Asp 49. Thus, the structure of the complex clearly shows that
aspirin occupies a favourable place in the specific binding site of PLA2. The binding studies have shown that
acetyl salicylate (aspirin) binds to PLA2 enzyme specifically with a dissociation constant of 6.4 x 10(-6) M. The
structural details and binding data suggest that the inhibition of PLA2 by aspirin is of pharmacological.

PMID: 16823962 DOI: 10.1080/10611860400024078
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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.
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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
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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,
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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
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Modification

Tech allows for significant task redesign

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

Kenneth A. Kiewra, “Students’ Note-Taking Behaviors and the Efficacy of Providing Instructor’s Notes for Review”. Contemporary Educational Psychology, v10 n4. (1985)


https://itunes.apple.com/us/app/skitch-snap.-mark-up.-send./id490505997?mt=8
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Annotate Instructor Slides

Concept Map

Not just plain text
/7 $ Integrated Media/links

Augmentation
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Handoff to CAS
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Thoughts on SAMR
Jun 20, 2014, 5:45 AM

Substitution: the valley where we were
Augmentation: the next valley over - could see, not reach

Google concept maps “
Scholar About 2,710,000 results (0.07 sec) # My Ciations.
Imm; reoox) Learning, creating, and using pt maps as facilitative tools in schools unitn.it [POF)
and corporations
Case law
JO Novak - 2010 - books.googhe.com
My library This fully revised and updated edition of Leaming, Creating, and Using Knowledge
recognizes that the future of economic well being in today's knowledge and information
society rests upon the of schools and b their people ...
Any time Cited by 1929 Related articles Al 14 versions Cie Save More

Since 2014
Since 2013 por) The theory underlying concept maps and how to construct them veu.edu [PDF)
JO Novak, Al Cafias - Florida Institute for Human and Machine Cognition, 2006 - veu.edu

| | 7
Z Since 2010
B Concept maps are graphical tools for organizing and representing knowledge. They include
Custom range...  concepts, usually enclosed in circles or boxes of some type, and relationships between
concepts indicated by a connecting line linking two concepts. Words on the line, referred ...
Cited by 872 Related articles All 30 versions Cite Save More

Sort by relevance

Sort by date Clarify with Concept Maps.
J Novak - Sclence Teacher, 1991 - ERIC
Contrasts receptive learning (role leaming) with meanngful learning. Explains that people

lech acts as a direct tool substitute, e

& Croato alort
ror) Problems and issues in the use of concept maps in sclence assessment stanford.edu [POF)
MA Rulz-Primo, RJ Shavelson - Jounal of research in science ..., 1996 - stanford,edu
Abstract The search for new, authentic sclence assessments of what students know and can

W/th nO fo?ClL/Of?a/ Change Concept Maps - Google Scholar

s
John C. Nesbit and Olusola O. Adesope, “Learning With Concept and Knowledge Maps: A Meta-Analysis”. Review of Educational Research, Vol. 76, No. 3. (2006)

4~i-p



https://itunes.apple.com/us/app/inspiration-maps-vpp/id510173686?mt=8
https://itunes.apple.com/us/app/world-bank-jobs-datafinder/id557102462?mt=8

Substitution
lech acts as a direct tool substitute,
with no functional change
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<math xmins="'http://www.w3.org/1998/Math/MathML'><mi>y</mi><m... £}

Input
y=45x*—x+2
Geometric figure

parabola

Plots

y

25
20
}g (x from -0.6 to 0.6)

i
300 (x from -3 to 3)
00
0
X

-3-2-1 123

Alternate forms

—45x2 +x+y-2=0
y=x@5x-1)+2
Properties as a real function

R (all real numbers)

»

»

»



https://itunes.apple.com/us/app/myscript-mathpad-handwriting/id674996719?mt=8
https://itunes.apple.com/us/app/wolframalpha/id334989259?mt=8
https://itunes.apple.com/us/app/myscript-mathpad-handwriting/id674996719?mt=8
https://itunes.apple.com/us/app/myscript-mathpad-handwriting/id674996719?mt=8

Modification
Tech allows for significant task redesign
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Cindy Jennings @cliennings 4 days
Sad to me: @ChristinaDEI noting that her father had to strive to
share his vision in ways that ppl wanted to hear it. #thoughtvectors

Jon Becker @jonbecker 4 days
Watch @GardnerCampbell interview

@ChristinaDEI, Doug Engelbart's daughter, LIVE
youtube.com/watch?v=NBKi|lO... #thoughtvectors

Gardner Campbell @GardnerCampbell
#thoughtvectors Hangout w Christina Engelbart
(@ChristinaDEI): youtube.com/watch?v=NBKjlO....
Join us there or G+ plus.google.com/events/
csrjud>...

Gardner Campbell @GardnerCampbell 4 days
Hangout w Christina Engelbart (2ChristinaDEI), discussing her work
w #thoughtvectors at VCU. 4:30! plus.google.com/events/csrjud5...

Cindy Jennings @cliennings 4 days
Early mention of Maria Montessori has my attention! (2/2) #gepfdi
#thoughtvectors

100 Tweets



https://itunes.apple.com/us/app/tweetbot-for-twitter-ipad/id498801050?mt=8

Redefinition

lech allows for the creation of new tasks,
previously inconceivable
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Dimensions of Computational Thinking

Computational Concepts Computational Practices Computational Perspectives

Sequences Being Incremental and lterative Expressing
Loops Testing and Debugging Connecting
Events Reusing and Remixing Questioning

Parallelism Abstracting and Modularizing

Conditionals
Operators

Data

Brennan, Karen, and Mitchel Resnick. "New frameworks for studying and assessing the development of computational thinking." Proceedings of the 2012 annual meeting of the American Educational Research Association, Vancouver, Canada. 2012.


http://scratched.gse.harvard.edu/ct/files/AERA2012.pdf

Computational Thinking in Math and Science

Data Practices Modeling & S imuiation Compu’FatlonaI P.roblem System Thinking Practices
Practices Solving Practices

Using Computational Models to Preparing Problems for Investigating a Complex System
Understand a Concept Computational Solutions as a Whole

Collecting Data

Using Computational Models to
Find and Test Solutions

Understanding the Relationships

Creating Data within a System

Programming

Choosing Effective Computational

Manipulating Data Assessing Computational Models Thinking in Levels

Tools
Analyzing Data Designing Computational Models Assessmg_Dﬁferent Approaches/ Communicating Information about
Solutions to a Problem a System
Visualizing Data Constructing Computational Developmg I\/Iodulgr Defining Systems apd Managing
Models Computational Solutions Complexity

Creating Computational
Abstractions

Troubleshooting and Debugging

Weintrop, David, et al. "Defining computational thinking for mathematics and science classrooms." Journal of Science Education and Technology 25.1 (2016): 127-147.


http://files.eric.ed.gov/fulltext/EJ1010753.pdf
https://pdfs.semanticscholar.org/5703/617b9d9d40e90b6c8ffa21a52734d9822d60.pdf

Defining XK

| Mixed Reality (MR) \
I—

— -—
Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV) Environment

Reality-Virtuality (RV) Continuum

Milgram, Paul, et al. "Augmented reality: A class of displays on the reality-virtuality continuum." Telemanipulator and telepresence technologies. Vol. 2351. International Society for Optics and Photonics. (1994)



http://etclab.mie.utoronto.ca/publication/1994/Milgram_Takemura_SPIE1994.pdf

Frontal Lobe &

Frontal Lobe

() Always show
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Frontal Lobe




O ® Ultimaker Cura

PREPARE PREVIEW MONITOR

View type Layer view { | Color scheme Material Color ¢ = MPMD Fast 0.21mm £312% g\ Off = On ¢

167

@ 3 hours 33 minutes 0

il 33g-11.02m

Save to File

A Object list
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W e

4 MMD_down

57.2x93.3 x 34.4 mm ““-‘“3\\\\@\,mm . v
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Original model by Medhat Megahed, available online at: https://www.thingiverse.com/thing:2591902
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Simple McCulloch—Pitts/Perceptron Model

Produces an output If
W [1eW 1+I2eWo+[36W3>D 4



A Simple Example: A Light Bulb Tester

01=1: both bullbs working
01=0: at least one bulb not working




A Neural Network Playground:
http://tinyurl.com/milti1 7nndemo

Tinker With a Neural Network Right Here in Your Browser.

Don't Worry, You Cant Break It. We Promise.

D Epoch Learning rate Activation
4
000,000 003 - Tanh

DATA FEATURES + — 2 HIDDEN LAYERS OUTPUT
Which dataset do Which properties do Test loss 0.529
you want to use? you want to feed in? Training loss 0.506
+ - + -
4 neurons 2 neurons
%
X1 p 4 2
X, p p p 6 0 q
. .. or® L) °
Ratio of training to O 03O
f A.. O .s o)) L
test data: 50% ( S50, %% » e
— e X, p \ The outouts are oy Teoes s -
77/<JvC 010'@ c,ifC‘ ‘ oo :. .\'.. . ®
mixed with varying 00;(". % 5¢
weights, shown % °
REGENERATE by the thickness L)
" of the lines.
/!
{
\ This is the output
from one neuron. I
Hover to see it 0
larger.
Colors shows
data, neuron and ! I

weight values.

[ Showtestdata [[] Discretize output



http://playground.tensorflow.org/#activation=tanh&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=4,2&seed=0.03301&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false&regularization_hide=true&noise_hide=true&problem_hide=true&batchSize_hide=true&regularizationRate_hide=true

Convolution and Pooling Layers

output

Single depth slice

1

3

2

0

[/ /[

input

: Wikipedia

Images Source



Al In Medical Education -Basic Exercises

Bots
Recommendation Systems
Regression and Clustering
Image Classification

+ Object Detection

+ Seqguence Classification



Turi Create

Check out our talks at WWDC 2019 and at WWDC 2018!

Turi Create simplifies the development of custom machine learning models. You don't have to be a machine learning
expert to add recommendations, object detection, image classification, image similarity or activity classification to your

app.

o Easy-to-use: Focus on tasks instead of algorithms

Visual: Built-in, streaming visualizations to explore your data
Flexible: Supports text, images, audio, video and sensor data
Fast and Scalable: Work with large datasets on a single machine

Ready To Deploy: Export models to Core ML for use in i0S, macOS, watchOS, and tvOS apps

With Turi Create, you can accomplish many common ML tasks:

ML Task
Recommender
Image Classification
Drawing Classification
Sound Classification
Object Detection
One Shot Object Detection
Style Transfer
Activity Classification
Image Similarity
Classifiers
Regression
Clustering

Text Classifier

Description
Personalize choices for users
Label images
Recognize Pencil/Touch Drawings and Gestures
Classify sounds
Recognize objects within images
Recognize 2D objects within images using a single example
Stylize images
Detect an activity using sensors
Find similar images
Predict a label
Predict numeric values
Group similar datapoints together

Analyze sentiment of messages



https://github.com/apple/turicreate

Call API

v12.1.1 131 medibotl

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


https://botpress.io

[ NON ) L\L {J 0 & kaggle.com © I'_T'J ]

Competitions Datasets Notebooks Discussion Courses ee-

Dataset

Medical Appointment No Shows
Why do 30% of patients miss their scheduled appointments?

B A
-2 JoniHoppen - updated 2 years ago (Version 5)

Data Kernels (261) Discussion (38)  Activity Metadata Download (2 MB) New Notebook :

Public Your Work Favorites Sorthy Hotness

Outputs v Languages ¥ Search notebooks

® Predicting Show-Up/No-Show

Py
2y ago % healthcare

@ EDA Medical Appointment No-show
3y ago W healthcare

@ Doc Appts: Clustering and Machine Learning
2y ago % healthcare

® Gender-based patterns
2y ago % healthcare

® Excavating Insights in Medical No-Shows
2y ago % healthcare

© Baseline EDA - Pipe modelling w/hparam - Easy code

2mo ago % tutorial, beginner, eda, data cleaning, data visualization

® Basic visualisation and prediction
2y ago % healthcare
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Modification

Tech allows for significant task redesign
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Redefinition

lech allows for the creation of new tasks,
previously inconceivable

198 x 198 x 32 97 x 97 x 62 46 x 46 x 128 21 x 21 x 128 P

23 %23 x 128 10 x 10 x 128 "

99 x 99 x 32

48 x 48 x 64

)
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8 Lo

— ropout 5 % : s
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(120000) X 2 pool) (2 x 2 pool) (2 x 2 pool) (2 x 2 pool) A igmoi "
conv 3 x 3,32 conv 3 x 3,64 conv 3 x 3,128 conv 3 x 3,128
F1GUure 3: The proposed architecture.
TaBLE 2: The output of the proposed network architecture.

Layer (type) Output shape Turtles
conv2d_9 (conv2D) (None, 198, 198, 32) 896
max_Pooling2d_9 (MaxPooling2) (None, 99, 99, 32) 0
conv2d_10 (conv2D) (None, 97, 97, 64) 18496
max_Pooling2d_10 (MaxPooling2) (None, 48, 48, 64) 0
conv2d_11 (conv2D) (None, 46, 46, 128) 73856
max_Pooling2d_11 (MaxPooling2) (None, 23, 23, 128) 0
conv2d_12 (conv2D) (None, 21, 21, 128) 147584
max_Pooling2d_12 (MaxPooling2) (None, 10, 10, 128) 0
flatten_3 (Flatten) (None, 12800) 0
dropout_3 (Dropout) (None, 12800) 0
dense_5 (Dense) (None, 512) 6554112
dense_6 (Dense) (None, 1) 513

Stephen, Okeke, et al. "An Efficient Deep Learning Approach to Pneumonia Classification in Healthcare." Journal of healthcare engineering (2019).


https://www.hindawi.com/journals/jhe/2019/4180949/

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 this
aspect of medicine, 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 as
future physicians?



In this exercise you will design a SAMR ladder to transform a unit of instruction; the complete exercise should take about 1 hour.

Please break up into teams of 3-5 participants.

Your team should take 10 minutes to select the topic that you will use as the basis for your ladder. You should select the topic
according to one of these criteria:

Your Passion:

If you had to pick one topic from your class that best exemplifies why you became fascinated with this aspect of medicine,
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 as future physicians?

You should make sure that the topic is not too broad or too narrow - for instance, trying to transform the entire Physiology

curriculum would be too ambitious for this exercise, but focusing solely on teaching the structure of myosin would be too
narrow.

Having chosen a topic, you should design a SAMR ladder to transform how it is taught today. Plan to spend about 20 minutes
identifying key pedagogical goals and creating a “rough” version of the ladder, followed by 20 minutes refining and revising the
ladder to put it into final form, including the tools you plan to use and reasonably detailed descriptions of the activities planned.

In the final 10 minutes of this exercise, transcribe a description of your ladder, making sure that the writeup is understandable by

someone who has not participated in your discussions, and is detailed enough that they could implement your ladder with a
minimum of additional work needed.



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?



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



Black and Wiliam: Defining Formative Assessment

‘Practice In a classroom Is formative to the extent that evidence about
student achievement is elicited, interpreted, and used by teachers,
learners, or their peers, to make decisions about the next steps In
iNnstruction that are likely to be better, or better foundedq, than the
decisions they would have taken In the absence of the evidence that

was elicited.”

Black, P. and Wiliam D. “Developing the theory of formative assessment.” Educational Assessment, Evaluation and Accountability. 21:5-31 (2009)



Willam: A Framework for Formative Assessment

Where the learner iIs

Where the learner is going right now

1 2 Engineering effective
classroom discussions and
other learning tasks that elicit
evidence of student
understanding

Clarifying learning intentions

Teacher o
and criteria for success

Understanding and sharing 4

Peer learning intentions and

S another
criteria for success

O

Understanding learning
Learner intentions and criteria for Activating students as the owners of their own learning
SUCCesSs

Dylan Wiliam, Embedded Formative Assessment. Solution Tree (2011)

How to get there

Providing feedback that
moves learners forward

Activating students as instructional resources for one




Context |



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



http://facstaff.wcer.wisc.edu/normw/All%20content%20areas%20%20DOK%20levels%2032802.pdf

Deming’s PDSA Cycle

Model for Improvement

Act Plan
e What changes e Objective. What are we trying
are to be e Questions to accomplish?
made? and predictions. How will we know that 3

e Next cycle? e Plan to carry out
the cycle (who,
what, where, when).

Study Do

e Complete the e Carry out the plan.
data analysis. ® Document problems
e Compare data  and unexpected
to predictions.  observations.
e SuMmarize e Begin data
what was analysis.
learned.

change is an improvement?

What change can we make that
will result in improvement?

. S

Act Plan

Study Do

Ronald D. Moen and Clifford L. Norman. Circling Back: Clearing up myths about the Deming cycle and Seeing How it Keeps Evolving. (2010) Online at: http://www.apiweb.org/circling-back.pdf


http://www.apiweb.org/circling-back.pdf

Tech

Doctor




Reason’s Swiss Cheese Model

Some holes due '

to active failures _ - |
N A '. Hazards

| I L~ Other holes due to
' latent conditions
Losses == : (resident “pathogens”)

Successive layers of defences, barriers and safeguards

Reason, James. Human Error. Cambridge University Press (1990)



B
by
Anticoagulants and Communication

Why 15 this so cormplicated? I just want a piece of
tiszue!

I forget how many people "touch ™ the patient... to
get this stuff done.

Frank Monroe, M.D.

Expectation Disappointrient Understanding Cormmunicadon Apprecistion

_‘e:'—"—n.“:-ﬂl- 1 Mrs. Barlaw

—‘:‘n—"—m-.:-l- 2 Janet Reed, R.N.
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