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« Lack of other institutional collaborators
«» Practical issues




digital natives

digital iImmigrants




benjamin bloom
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the two sigma paradox
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NEW TOOLS—SAME GOALS

EFFECTIVE LEARNING BY DESIGN




CHALLENGE FOR TEACHERS

UNDERSTAND NEW INSTRUCTIONAL TECHNOLOGIES



UDL - Universal Design for Learning

AFFECTIVE NETWORKS: RECOGNITION NETWORKS: STRATEGIC NETWORKS:
THE WHY OF LEARNING THE WHAT OF LEARNING THE HOW OF LEARNING

Differentiate the ways
that students can
express what they know

Present information and
content in different ways

Stimulate interest and
motivation for learning

More ways to provide More ways to provide
Multiple Means of Multiple Means of More ways to provide
Engagement Representation Multiple Means of Action and
Expression
ways. express what they kﬁow.

UDL provides a blueprint for creating instructional goals, methods,
materials, and assessments that work for everyone—not a single, one-
size-fits-all solution but rather flexible approaches that can be
customized and adjusted for individual needs.

http://www.cast.org/our-work/about-udl.html#.Vte894RGdMZ



EMPATHY FOR LEARNERS

WHO ARE TODAY'S ANESTHESIA LEARNERS?



high adoption of computer technologies

| 00%
Novice B Somewhat Knowledgeable Knowledgeable Very Knowledgeable Power User
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mobile and data-connected generation of learners

| 209
B iPhone B Android Phone Other 049
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anesthesia residents are heavy adopters of tablet devices

80%
Less 71.5%
- 60%
40%
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20%
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4.6%
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60%

4576

307%

| 5%

0%

residents believe tablets under-utilized In their education

B 2012 B 2014

Strongly agree that "a mobile device Strongly agree that "mobile devices
such (e.g. 1Pad) would enhance my (e.g. 1Pads) are under-utilized In
ability to learn in a meaningful way" anesthesia education’
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residents believe tablets enhance multiple educational uses

Enabling opportunities for learning
to occur more frequently

Important Very Important ,

Increasing the convenience for
learning

Increasing opportunities for learning
outside of the hospital

Increasing opportunities for
learning in the OR

-
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25 50 75 100
B Unimportant B Of Little Importance Mod. Important I Important M Very Important
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Intraoperative lTeaching Videos Flashcards
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anesthesia residents seek help first from online sources

>0%
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anesthesia resident are not content creators, theyre consumers
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soclal media account ownership
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screen-based simulation increases feeling of preparedness

PROJECT

10 month online elearning curriculum designed
to prepare anesthesia interns for residency
training. Launched in 2009. Now deployed at 23
schools nationwide.

RESULTS

Post-curriculum quiz scores improved by an
average of 24% each month (p<0.0001), self-
assessed preparedness scores improved by
72.2% (p=0.02) after completing the online
course. Mean AKT-1 scores were 14% higher in
the START cohort (86.2%ile nationally) vs.
historical control (75.8%ile national) (p=0.03).

Journal of Graduate Medical Education: March
2013, Vol. 5, No. 1, pp. 125-129.
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how might we scale experiential learning!

L) m :
¥ .
) J i
v ﬁ- ‘
-

L) :
¥ .
\J :
) :
]

-

L) ]
-
e
]

-

“Net Gen learners are experiential, prefer to learn by doing rather than
being told what to do. T'his enables them to better retain information
and use It In creative, meaningful ways."

Oblinger and Oblinger, Is it Age or IT, First Steps Toward Understanding the Net Generation, 2005
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HOW CAN WE ENGAGE TODAY'S RESIDENTS
u le&QUGH EXPERIENTIAL LEARNING USING VIDEO?

-

- -
- REAL EXAMPLE
e N S e S S

THE VHY OF LEARNING

% - Engagement

\\ ‘ For purposeful, motivated learners, stimulate

FRAMEWORK: FIRST-PERSON POYMIDED GAMES: .~ [

=S
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ethercast

INDUCTION OF GENERAL ANESTHESIA







Anesthesia Informatics
and Med a Lab (AIM)

LEARNLY | FOUNDATIONS MO

t '. A learn
|

r 1400 Anesthesia Learners

48/133 Programs = 36% US

X
' ’- } 1 Australia
" 1 South Africa

2014: 1400/3517 = 40% US
2015: 1471




Anesthesia Informatics
and Media Lab (AIM)

Anesthesiology, Perioperative and Pain Medicine

BACKGROUND

- Majority of current residents are millennial learners, incorporating

new technologies and fast, mobile delivery of information.

- Accustomed to mobile, online learning from grade school
through medical school expecting similarly sophisticated teaching
modalities in residency.

- Learnly was created to meet this need for a time-shifted,
place-shifted method of learning that strategically promotes
an incremental model of studying (vs. cramming) to prepare residents
for high stakes educational milestones.



Anesthesia Informatics
and Media Lab (AIM)
Anesthesiology, Perioperative and Pain Medicine

UNIQUE AFFORDANCES

340+ online learning modules,
organized around anesthesia basic sciences.
Learnly 1s not marketed as a board review
course.



Anesthesia Informatics
and Media Lab (AIM)
Anesthesiology, Perioperative and Pain Medicine

UNIQUE AFFORDANCES

B> B8 > P - Y

Daily trigger Short online Knowledge

email reading Assessment
Questions
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Introduction to Lesson
Monday, September 8, 2014

Ventilators: Classification: Flow Generation vs. Pressure Generation

James M. Hunter, jr., MD
Assistant Professor of Anesthesiology and Surgery
University of Alabama at Birmingham

Learning Objectives:
After completing this lesson the learner will be able to: AFFECTIVE NETWORKS:
1. Describe the flow patterns in flow-targeted and pressure-targeted mechanical breaths. THE WHY OF LEARNING

2. Contrast how changes in lung compliance and chest wall compliance affect airway pressure ¢
pressure-targeted breath.

3. Contrast how changes in airway resistance affect airway pressure and tidal volume in a flow-
4. Explain how pressure support differs from pressure control.

What would you do?

hl-‘ ﬂ.m

ssamenconsmn St VESCLICE ( A 52-year-old woman is slow to awaken after general anesth

AR A ) transported to the PACU and mechanical ventilation with vol. Engagement
. | =m=mm nurse calls because the patient is "fighting the ventilator” an
e sounding. Evaluation reveals that the patient is attempting tx
_-;-,-_;-,-,—;-_ inspiration. How might the choice of mechanical breath type
mechanical ventilation? How would changing to pressure-sug
answer after completing today’s module!

For purposeful, motivated learners, stimulate
interest and motivation for learning.

Lesson with Writable Questions -> | ‘ Lesson With Reflection Questions > ;




Mon 09/08/14 - Ventilators: Classifications: Flow Generation vs. Pressure Generationo

Preview Edit Reports Grade essays

RECOGNITION NETWORKS: STRATEGIC NETWORKS:

Positive Pressure Breaths THE WHAT OF LEARNING THE HOW OF LEARNING

The flow pattern of a mechanical breath is determined by parameters controlled by the ventilat

and duration. /

=

SYAC
))/

This chapter describes the common types of positive pressure breaths:

¢ volume-control
e pressure-control, and
e pressure support.

Each of these breath types is useful in the operating room. For example, pressure support can

patient’s inspiratory efforts. Representation Action & Expression
For resourceful, knowledgeable learners, For strategic, goal-directed learners,
Check your understanding! present information and content in different differentiate the ways that students can
e List the parameters that can be controlled by the ventilator in delivery of a positive pressure Ways. express what they know.

’ Move on to the next section!




Question 1

Marked out of 1.00
How is most blood carbon dioxide transported?

" Flag question
Write a personal Select one:
note () A. As carbaminohemoglobin

% () B. As bicarbonate ion (HCO3)
() C.Asdissolved CO;
() D. As carbonic acid (H>CO3)

save question note

Send feedback to
teacher

send feedback

o Edit question

Question 2

Marked out of 1.00
Which of the following is NOT a determinant of mixed venous oxygen content?

" Flag question

Write a personal Select one:

. ) A. Hemoglobin

_ “ () B.Arterial oxygen content
save guestion note
() C. Oxygen consumption
Send feedback to 2 _ Pers
teacher () D. Partial pressure carbon dioxide
. () E.Cardiac output
send feedback

o Edit question

Amy Aheamn
L

Question # Q1L1D66W13

STRATEGIC NETWORKS:
THE HOW OF LEARNING

N

Action & Expression

For strategic, goal-directed learners,
differentiate the ways that students can
express what they know.

n# Q2L1D66W13
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WHO'S USING LEARNLY?

a

99% used learning 59% completed an

technologies in online course
college betfore



V.
L EARNLY MORE ENGAGING

- 81% of residents who have been using the course for at
least 3 months say that Learnly is more engaging
than traditional study methods

- 86% of residents say Learnly i1s more engaging than
traditional lectures




# INTERACTIONS WITH LESSON

LE\/EL OF ENGAGEMEN | OVER 24 F GOt
100
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TIME OF DAY (HOURS)




V.
LEARNLY MORE USED, MORE PREPARED

37% of Learnly residents are regular users,
compared with /% average completion rate for MOOCs

88% of Learnly residents say makes them feel
movre prepared for high stakes milestone exams



98% of
residents say
they use
STARTprep to
learn and study
at convenient
times not
possible with in
person courses

Podcast
episodes have
been
downloaded
2,604 times
across eight
countries

-y

1/3 or residents
open daily
course emails
and 29% click
through to the
course

=

42% female
62% ages 25-30

45% on facebook
22% 1° caregiver

58% of
residents

primarily access
STARTprep from

a mobile device
such as an
iPhone

eie

Residents from
38 residency
programs
across US, 1in
Australiaand 1
in South Africa

1 88%

V.

95% of residents rate

STARTprep chapters as

being good, very good or
950 excellent.

86% of residents say
STARTprep is more engaging
than traditional lectures.

86% o

88% of residents say that
STARTprep makes them feel
more prepared for high
stakes educational
milestones.




V.
CLINICAL APPLICABILITY

* 92% of respondents say that Learnly helps them make
better clinical decisions

* 94% say [ earnly helps them feel more prepared for
daily cases



V..
SUMMARY

Initial results show the program helps learners:

* Feel more prepared for high stakes educational
milestones

* Engages learners more than traditional lectures and study methods

* Allows residents to learn at times that are convenient to their
needs and lifestyles

* Reveals strengths and gaps in residents’ knowledge of the
anesthesia basic sciences



STUDENT FEEDBACK

44 V.

Slow and steady wins the race! The key of [Learnly] is it
cuts out the wasted time in figuring out what to study. Each

)7

day there is a set topic for review.




Anesthesia Informatics
and Media Lab (AIM)

Anesthesiology, Perioperative and Pain Medicine

OUTCOMES (2013 CORORI)

B Learnly B National

*p<0.05

V.

Fallure Rate

0 0.01 0.02 0.03 0.04



Activities

Anesthesia Informatics
and Media Lab (AIM)

Anesthesiology, Perioperative and Pain Medicine

OUTCOMES (2013 COHORT)

2,837

| 750

B Failed

<0.03

B Pass

5250

V.

Top 10%

7000



Anesthesia Informatics
and Media Lab (AIM)

Anesthesiology, Perioperative and Pain Medicine

OUTCOMES (2013 COHORT)

B Learnly

B National

Scored in“top 10%"

0 0.038 0.075 CRRNE CHlis
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. AT&T = 10:37 AM @ 3 ; o AT&T = 10:38 AM CU ’ Ll AT&T = 10:38 AM

< Learnly A... TOPICS < Optional ... Pharmacology

SVAEE Y

AN ANESTHESIA LEARNING ECOSYSTEM

Pharmacology Intravenous Ketamine

Evaluation of the Patient

larry chu, md %‘% Stanford |[MEDICINE X [ED
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. AT&T = CUl AT&T = 10:39 AM C b AT&T = 10:39 AM

< Intravenoss

What psychological side effects may What psychological side effects may

Flashcards occur after ketamine administration? occur after ketamine administration?

Author:
Genevieve D'souza, MD
Assistant Professor of Anesthesia

Emergence reactions can include hallucinations, vivid
dreaming and extracorporeal experiences.

Stanford University School of Medicine

Lo ;
e -7

N
Learning Objectives:
After completing this lesson the learner will be able to:

1. Explain the molecular mechanism by which ketamine
acts on the human nervous system.

2. Describe the factors that influence the
pharmacokinetics of ketamine.

3. Identify the primary mechanisms by which ketamine is
metabolized and excreted from the body.

Key Take-Aways:

¢ Ketamine is a noncompetitive antagonist at the
NMDA receptor whereby it causes dissociative
anesthesia by affecting the limbic system
Ketamine can be used in all possible administration
routes. Ketamine is water soluble with a pKa of
7.5,which permits nonirritating IV, IM, oral, IN and
rectal administration. It is 10 times more lipid
soluble than thiopental and can quickly cross the BB
barrier. It has an oral bioavailability of 20%.

-

3 !
%
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< Intraveno...

.. Which of the following drugs is MOST Which of the following drugs is MOST
Flashcards likely to increase intraocular pressure? likely to increase intraocular pressure?
Author:

Genevieve D'souza, MD
Assistant Professor of Anesthesia

A. Propofo

Stanford University School of Medicine
B. Fentanyl

b 2 Ketamine

Learning Objectives: ANSWER EXPLANATION
) Ketamine increases intraocular pressure
After completing this lesson the learner will be able to: D. Vecuronium (IOP). hence should be avoided in open
eye procedures. The other drugs either
1. Explain the molecular mechanism by which ketamine have no effect or decrease IOP

acts on the human nervous system. Succinylcholine slightly increases I0P, so
2. Describe the factors that influence the many anesthesiologists choose to avoid
pharmacokinetics of ketamine. t as wel

3. Identify the primary mechanisms by which ketamine is

metabolized and excreted from the body.

Key Take-Aways: . Vecuronium
¢ Ketamine is a noncompetitive antagonist at the
NMDA receptor whereby it causes dissociative
anesthesia by affecting the limbic system
Ketamine can be used in all possible administration
routes. Ketamine is water soluble with a pKa of Show related topic details |
7.5,which permits nonirritating IV, IM, oral, IN and
rectal administration. It is 10 times more lipid
soluble than thiopental and can quickly cross the BB

barrier. It has an oral bioavailability of 20%.

<

3 !
%
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Firecracker Learnly

-

AN ANESTHESIOEO G EARNINGHEE GOl

AFFECTIVE NETWORKS: RECOGNITION NETWORKS: STRATEGIC NETWORKS:
THE WHY OF LEARNING THE WHAT OF LEARNING THE HOW OF LEARNING

R 7

AN AR

Engagement Representation Action & Expression
. For purposeful, motivated learners, stimulate For resourceful, knowledgeable learners, For strategic, goal-directed learners,
interest and motivation for learning. present information and content in different differentiate the ways that students can
ways. express what they know.

hone Mail Chrome Mu

INFORMATICS FUTURE OF MEDICAL EDUCATION | APRIL 21-23,2017
AND MEDIA LAB

larry chu, md Ale e Y% Stanford [MEDICINE X |ED

ASSOCIATE PROFESSOR OF ANESTHESIOLOGY | LCHU@S TANFORD.EDU







e Anesthesia Informatics
Stanford | and Media Lab (AIM)
MEDICINE

Anesthesiology, Perioperative and Pain Medicine

Ehe New ork Times

The importance of 51tt1ng w1th pat_len E-f

SR l’\ ‘
‘.'- A‘I‘

—"'ﬁ‘

“She asked me to sit for a fevv ml

—4’.”&«.

shamefully, | hesitated. | had el g;:.;ﬁ

W\ e ’3 PR o -
e L J - N
-t-l' ".’-H " - \. - a4
] - I\_“.- - -

hatients to see before rounds and was
already running behind.

Dhruv Khullar, MD
MGH Resident




e Anesthesia Informatics
Stanford | and Media Lab (AIM)
MEDICINE

Anesthesiology, Perioperative and Pain Medicine
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The importance of 51tt1ng w1th pat1en e
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"So far, residency educatlonal ,,,,,,,,

focused on the quantity of hourg m\
not necessarily improving the quality
time spent at work” "

Dhruv Khullar, MD
MGH Resident




STANFORD L EARNING DESIGN &
COURSEWORK RESEARCH
EDUCATION 281X - [ECHNOLOGY NEIM FIRST AUTHOR
FOR LEARNERS STARTPREP AUTHOR/EDITOR
ANES 204 - MEDICAL EDUCATION TEACEING SITAREREES
IN THE NEW MILLENNIUM INSTRUCTIONAL DESIGN
RESEARCH PUBLICATIONS

INFORMATICS
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| EARNING DESIGN AND TECHNOLOGY
STANFORD GRADUATE SCHOOL OF EDUCATION
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LEARNH\IG ADVANCED MED\ATECHI\HQUES
CLINICAL VIDEO FOR NEW ENGLAND JOURNAL OF MEDICINE
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PARONCHED NEVW PODTRSE
DOWNLOADED MORE THAN 16,000 TIMES IN 47 COUNTRIES
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PLACING KNOWLEDGE INTO PRACTICE
CLINICALATTENDING STANFORD OPERATING ROOMS
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 ECTURING ON MEDICAL EDUCATION
STANFORD COURSE ON MEDICAL EDUCATION IN THE NEW MILLENNIUM
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EO T TING EDGE TECHNOIOSR
OCULUS RIFT AT STANFORD TECHNOLOGY LABS
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| EADERSHIP ON A GLOBAL STAGE
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ANTLOELL FORRANCT ANS MEDU LAS

STUDY OBJECTIVES METHODS

® To understand the extent to whicha e
daily online curriculum can address
the unique learning needs of today’s
Millennial residents

¢ To measure which variables in an
online course significantly affect
residents’ performance on high stakes
educational milestones

¢ To provide useful information to
residency program directors to
ultimately advance the teaching of
anesthesia basics sciences in online,
blended and in-person formats at their
home institutions.

BACKGROUND *

* Majority of current residents are
millennial learners, incorporating new e
technologies and fast, mobile delivery
of information.

Accustomed to mobile, online
learning from grade school through
medical school, expecting similarly
sophisticated teaching modalities in
residency.

STARTprep was created to meet this
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Stanford IRB approval 27444 was
obtained to distribute the online
curriculum and accompanying
research instruments to 37 residency
programs internationally

The course was first implemented

in July 15,2013 and ran everyday
through June 22, 2013. 204
residents from 13 original institutions
participated.

The course was implemented for

a second time beginning in July
15,2014, 1374 residents from 47
institutions are participating.
Enrollment was voluntary and
performance was blinded to home
institutions.

Students receive a daily email

that prompts them to log into the
Moodle LMS where they read a
textual chapter written by a faculty
expert; complete a set of interactive
flashcards; and take a daily 5 question
quiz. Supplemental resources such
as audio podcasts and downloadable
PDFs arc also provided.

a2 > SO 1) a

98% of
residents say
they use
STARTprep to
learn and study
at convenient
times not
possible with in
person courses

4
242

Residents from
47 residency
programs
across US, 1in
Australia and 1
in South Africa

Podcast
episodes have
been
downloaded
16,483 times
across 47
countries

>

=

1/3 or residents
open daily
course emalls
and 29% click
through to the
course

Ze

At start 43%
“completely
unprepared”
~down to only
8% after 9
weeks

}

designed to prepare anesthesia residents for competency in the anesthesia basic sciences :

4
-

58% of
residents
primarily access
STARTprep from
a mobile device
such as an
iPhone

f1o

42% female

62% ages 25-30
45% on facebook
22% 17 caregiver
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Chandrasoma J', Lynn Ngai“, Traynor AJ®, Piehl E°, McFadyen G*, STARTprep Working Group®, Chu LF* £

RESULTS
Who is using STARTprep?

¢ 1374 residents from 47 residency programs across all
regions of the U.S and all program sizes

64% CA-1 residents; 129 CA-2s and 15% CA-3s

42% are females and 58% are males

62% arc between the ages of 25-30

16% grew up outside the United States

75% hold an undergraduate degree in the sciences

22% serve as a primary caregiver for someone else

99% used learning technologics in college/medical school
59% completed an online course before

45% own a Facebook account

79% wdentify as a “jomner™ or “spectator” on social media
37% have a “thinking” learning style on the Kolb
Learning inventory

46% have an “experiencing” learning style

STARTprep is more engaging than
other modes of studying anesthesia
basic sciences.

81% of residents who have been using the course for at
least 3 months say that STAR Tprep is more engaging
than traditional study methods

86% of residents say STARTprep is more engaging than
traditional lectures

Most residents are “selective users” of
STARTprep.

* 37% are Sequential Users, meaning that they use almost
every available resource in sequential order (chapter,
quizzes, flashcards, podcasts).

40% are Sclective Users, meaning that they read every
chapter, but use the other resources selectively (quizzes,

Competency in Anesthesia Basic Sciences

*  99.2% of students enrolled in START prep passed the
ABA basic exam 2014 vs. 96% national average.
Performance correlated with use of STARTprep:

Failed (2837 loginfactivities), Pass (4394 login/activities),
Top 10% national scorers (6854 login/activities).

® 15% of START prep students scored within the top 10%

nationally on the ABA basic exam 2014,

STARTprep is a novel 12 month multi-
institutional episodic daily learning
online mobile curriculum in use

by more than 1300 U.S. anesthesia
residents. Initial results show the
program helps them feel more prepared
for high stakes educational milestones,
engages learners more than traditional
lectures and study methods, allows
residents to learn at times that are
convenient to their needs and lifestyles,
and reveals strenghts and gaps in
residents’ knowledge of the anesthesia
basic sciences.

*WORKING GROUP MEMBERS

2013-14 STARTprep working group members include
Jeffrey Berger (George Washingron Universiry), Rob
Lekowski (Brigham and Women's Hospital), Meredith

b

- -
l
ANESTHESIA
INFORMATICS
AND MEDIA LAB

% Stanford |MEDICINE X |ED

FUTURE OF MEDICAL EDUCATION | APRIL 21-23,2017

larry chu, md

ASSOCIATE PROFESSOR OF ANESTHESIOLOGY | LCHU@S TANFORD.EDU




ASSISTAN T PROFESSOR

USC, DEPARTMENT OF ANESTHESIOLOGY

@ larry chu, md Ale — %‘% Stanford [MEDICINE X [ED
ASSOCIATE PROFESSOR OF ANESTHESIOLOGY | LCHU@STANFORD.EDU A

FUTURE OF MEDICAL EDUCATION | APRIL 21-23,2017
ND MEDIA LAB



INFORMATICS

FUTURE OF MEDICAL EDUCATION | APRIL 21-23,2017
AND MEDIA LAB

ASSOCIATE PROFESSOR OF ANESTHESIOLOGY | LCHU@S TANFORD.EDU

@ larry chu, md Ale %‘% Stanford [MEDICINE X |ED




