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Tools You'll Need For The Workshop

Anatomy of a Flipped Classroom

1 Create Clear Objectives

2 Home Learning Modules

3 Use Sound Multimedia e-Learning Theory To Create Your Lessons
4 Storyboard your Module

5 Take Care With Images

6 Create Resources

7 Upload Modules to the Public Domain

8 Build Quizzes

9 Design Classroom Activities

10 Feedback (Finish Strong)



Tools You'll Need For this Workshop

Laptop Computer (or Tablet)
Presentation Software (or Drawing Software)
An Internet Connection

Handout



Workshop Activities

Create a lesson on reading a CXR

Use the Handout
In Small Groups at your Tables




Anatomy of A Normal Classroom

In Class «_ = At Home



Anatomy of A Flipped Classroom

At Home In Class




Anatomy of A Flipped Classroom

At Home In Class At Home

Normal

Flipped



Does Flipping Work



U of BC Phsics Class

| ETSmim a
: | T ’

-. {

| /. i\! Y‘,& q. - e ,_ l

R

R

Pa

flipped class, taught by TA's

read at home

traditional lecture, celebrated professor

oroblem sets at home problem sets in small groups in class

Louis Deslauriers, Ellen Schelew and Carl Wieman, 'Improved Learning in a Large-Enrollment Physics Class', Science 13 May 2011:
Vol. 332 no. 6031 pp. 862-864



Each arm was similar

in testing, attendance and enthusiasm

Table 1. Measures of student perceptions, behaviors, and knowledge.

Control section Experimental section

Number of students enrolled 267 271

Mean BEMA score (13) (week 11) 47 + 1% 47 + 1%

Mean CLASS score (14) (start of term) 63 + 1% 65 + 1%

(agreement with physicist)

Mean midterm 1 score 59 + 1% 59 £ 1%

Mean midterm 2 score 51 £ 1% 53 £ 1%
Attendance before experiment* 55 + 3% 57 £ 2%
Attendance during experiment I
Engagement before experiment* 45 + 5% 45 + 5%

Engagement during experiment I

*Average value of multiple measurements carried out in a 2-week interval before the experiment. Engagement also varies over
location in the classroom; numbers given are spatial and temporal averages.




CQ5
Which of the following are forms of the wave equation for an EM wave propagating in
vacuum along the x direction?

| d*E,(x,t) d*E,(x,t)
) = €Eplp
dx? | dt?
dE, (x,t) dE, (x,t)
. )le — Coklo ydt
) dBZ (x' t) - de (x: t)
: dx Py
| d*B,(x,t) d*B,(x,t)
V) = €gMo
dx? T dt?
a) iandiv
b) ii and iii
c) ii
d) i

e) None of the above

Commentary: Practicing translation between mathematical representations and physical
phenomena.



GT
A friend of yours reminds you that en EM wave consists of both an E and B field.

She asks you if the following electric field
E(x,t)=100x*t Volts/m could be that of an EM wave.

Can you help? Be quantitative in your answer.

[Hint: Is there an equation that the electric field portion of an electromagnetic wave,
E(x,t), must satisfy?]

Commentary: Recognize relationship between form of solution and its origin.



Attendance & Enthusiasm Increased
in flipped group compared to traditional

Table 1. Measures of student perceptions, behaviors, and knowledge.

Control section Experimental section
Number of students enrolled 267 271
Mean BEMA score (13) (week 11) 47 + 1% 47 + 1%
Mean CLASS score (14) (start of term) 63 + 1% 65 + 1%
(agreement with physicist)
Mean midterm 1 score 59 + 1% 59 + 1%

53 £ 1%

%
SE— @
45 +
— A L 5% )
*Average value of multiple measurements carried out in a 2-week interval before the experiment. Engagement also varies over

location in the classroom; numbers given are spatial and temporal averages.

Mean midterm 2 score
Attendance before experiment*
Attendance during experiment
Engagement before experiment*
Engagement during experiment




Number of students

50
45
40
35
30
25
20
15
10

Test scores went up
despite not covering all the material

W control
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B experiment

Score on test




Create Clear Objectives




Split Bloom’s taxonomy into 2 pieces

lecture, visuals, video, audio,

REMEMBER examples, illustrations, analogies
UNDERSTAND test, oarner presentation, writing
APPLY " Ketchen, simulation. role play
ANALYZE P eritical meidents, discussion
EVALUATE case studies, critiques, appraisals
CREATE projects, develop plans,

construct simulations, creative exercises

Krathwohl / Anderson 2001 revision



Split Bloom’s taxonomy into 2 pieces

lecture, visuals, video, audio,
examples, illustrations, analogies

RECALL /| RECOGNITION
questions, discussion, review

test, learner presentation, writing

exercises, practice, demos, projects
sketches, simulation, role play

problems, exercises, case studies

APPLICATION / PROBLEM critical incidents, discussion

SOLVING
case studies, critiques, appraisals

projects, develop plans,
construct simulations, creative exercises

Krathwohl / Anderson 2001 revision



Other taxonomies split well, too

RECALL | Remembering
RECOGNITION Understanding

APPLICATION & Applying
PROBLEM Analyzing
SOLVING Evaluating

Creating

Observing
Imitating

Practicing
Adapting
Originating

Receiving
Responding

Valuing
Organizing
Characterizing



Workshop Activity

Create a lesson on reading a CXR

Create 3 lower order objectives
Create 3 higher order objectives




Find Pre-Existing Content



googlefoam.com G

FOAM

Why reinvent the S FA RC H

wheel?

Chest x-ray “
Find pre-existing

All results EM/Critical Care Ultrasound PHARM Rural/GP/FM Anaesthesia Journals

CO n 'te n 't O n t h e | n te rn et About 23,300,000 results (0.37 seconds) Sort by: Relevance ~

Ads by Google
1, 2 & 3 Step X-Ray Steps

www.medicus-health.com/
Radiologist Designed for Foot/Ankle X-rays. Best Prices, Ships Today

Chest X-Rays

www.medivaninc.com/
Achieve Your OSHA Needs With Us! Call Our Office For More Info.

Hearing Tests Respirator Clearance
Laboratory Analysis

Chest Radiograph X Ray

medical.toshiba.com/
Cardiovascular X-Ray Solutions. Unmatched System Flexibility.

Cardiovascular X-Ray Sys. Infinix-i Hybrid
Infinix-i Dual Plane Floor Mounted, 5-axis



Use Sound Multimedia Theory



Comparable Global K\ A ‘Surviving
Epidemiology / Sepsis

* 95 cases per 100,000

— 2 week surveillance
— 206 French ICUs

* 95 cases per 100,000

— 3 month survey

— 23 Australian/New Zealand
ICUs

* 51 cases per 100,000

— England, Wales and
Northern Ireland.




"~ MULTIMEDIA

spoken words
& images

Comparable Global Surviving
¢ K\\\Q Sepsis

Epidemiology




Comparable Global K\\ A ‘Surviving
Epidemiology / Sepsis

* 95 cases per 100,000

— 2 week surveillance
— 206 French ICUs

* 95 cases per 100,000

— 3 month survey

— 23 Australian/New Zealand
ICUs

* 51 cases per 100,000

— England, Wales and
Northern Ireland.

 COHERENCE

only relevant
text & images
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— 3 month survey
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SIGNALING

written text
with keywords
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SIGNALING

written text
with keywords

Comparable Global K\\ T ‘Surviving
Epidemiology / Sepsis

95 cases per 100,000

3 month survey
23 Australian/New Zealand ICUs

91 cases per 100,000

England, Wales and Northern Ireland.:

:i

95 cases per 100,000

2 week surveillance
206 French ICUs



" REDUNDANCY

spoken words,

Mmages

spoken words
& images
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spoken words
& images 23 Australian/New Zealand ICUs
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2 week surveillance
206 French ICUs



Mayer’s Multimedia Learning Principles

spoken words

MULTIMEDIA  spokei{words ,
i & images

itteprtext spoken words

MODALITY .
gnages & images

spoken words,

Y. spoken words
REDUNDANCY writlgftext °F

& images

spoken words

CONTIGUITY ,
& images



Mayer’s Multimedia Learning Principles
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SIGNALING
IMAGE Spok.en words
& images
one lon ment
SEGMENTING

chunks  chunks chunks



Mayer’s Multimedia Learning Principles

conversational

PERSONALIZATION :
speech + stories

Speech

VOICE human voice
introduce names
PRE-TRAINING and characteristics

- . ',Z:\\ . "
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of main concepts



Approach to the CXR: Technical Aspects

e Projection — PA or AP
e Position — Upright or Supine (Supine folks are sick)
e [nspiratory effort

e 9-10 posterior ribs

e Penetration
e thoracic intervertebral disc space just visible

e Positioning/rotation
e medial clavicle heads equidistant to spinous process ,

How would you redesign this slide?



equidistant




Storyboard Your Module




ad T 1145 AM 100% ..

Documents ' Drowning {
Terminology
Old terms no longer used

No more dry drowning, wet drowning, near drowning, secondary drowning, active and passive drowning

No Pump hum

drowning = “respiratory impairment from submersion/immersion in liquid." (WHO 2002)
Submersion: airway goes below surface of the liquid

Immersion: water splashes over the face

Immersion syndrome = cardiac dysrhythmias when you touch colder water (5 degrees colder than you) ->
syncope -> leading to drowning (probably a vasovagal event)

Non-fatal drowning: if person is rescued at any time
Fatal drowning: dies at any time
OQOutcomes = death, morbidity. no morbidity
Water rescue: submersion/immersion but no respiratory impairment.
Perspective / epidemiology
Pathophysiology
Presentation

How it looks

ling and drive line
Aquatic distress <

Pump hum
On TV: highly visible behavior, involving shouting, abrupt or violent movements such as splashing and waving,
and visible difficulty

Instinctive drowning response

what happens prior to drowning noiseless and confined to subtle movements and can look like the person is
swimming calmly to the untrained eye

Lacking air, cannot perform aquatic distress attention secking motions

Instead involve lateral flapping or paddling as if to push themselves up to raise the mouth above the water

The lack of leg movement, upright position, inability to talk or keep the mouth consistently above water, and

(upon attempting to reach the victim) the absence of expected rescue-directed actions, are evidence of the
momdieinm

11:46 AM

’

Unplug and replug drive line, batteries

Get the LVAD team down
Abdominal co
Y
Chest compressions if no MAP? Controversial
Hail Mary pas:
Wid
Drive line infection?
Infection Nori
Pump pocket infection?
Reverse Coumad
Gl bleed
Bloedng Fluids
Intracranial hemorrhage
Pump thrombosis a ..
Thrombosis
PE Also may need tP
LV suction event Controller should adjust to fix it
Now have a closed loop
Aortic insufficiency
Get CT surgery
Right sided MI

Bt haart naat saans ol s m

2L
'~

KID W/DKA

Outlines, Mind Maps, Storyboards... Oh my!

12:00 PM

Page 1 of 1

D 2 :i _ » PACUMOM

JOS.\F

Elder w/H

so what happens i DM?

in »
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Take Care With Images



ER I C). & chest x-ray & @ ™ m) O +

chest x-ray E“ +Rahul i @ [* Q

Web Images Books Videos Maps More ~ Search tools > S SafeSearch ~ Q

Usage rights ~ More tools ~

Not filtered by license
Labeled for reuse with modification
Labeled for reuse
Labeled for noncommercial reuse with modification

Labeled for noncommercial reuse

Dealing with copyright

Smart Google searches
Public Domain Images

WIKIMEDIA
COMMON

/



Dealing with PHI
Covering PHI with a black box doesn’t remove PHI

—

KEEPME J. PRIVATE NID:1234567 12-APR-2015 10:36:37 CORD UNIVERSITY MEDICAL CENTER
49 yr Vent. rate 130 BPM Sinus tachycardia
Male Caucasian PR interval 144 ms Right superior axis deviation

QRS duration 198 ms Non-specific intra-ventricular conduction block
Room:BCC22 QT/QTc 352/518 ms Right ventricular hypertrophy
Loc:1 P-R-T axes 247 80 Abnormal ECG

When compared with ECG of 15-AUG-2014 06:20,
Vent. rate has increased BY 69 BPM

.. o HyperlCREkalmia.idraw
Technician:AWESOME TECH e s0etn e 17504 |
Test ind:786.05 Move Jool Y: 181.647 H: 24.211 Path Object
HyperlCREkalmia.idraw
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Create Resources



Record narrations with PowerPoint

(works with Keynote, too)

& O O MCAT2015.pptx
P m <Y B L SE N RN v AE f_j k&f} 75% " © Q~ Search in Presentation
[ A Home Themes  Tables - Charts * SmartArt Transitions - Animations  Slide Show  Review |_l\ Qv‘
Play Slide Show Presenter Tools Set Up Setting for Two Displays

9 b e B R BR B kT e )

From Start From Current Slide Ly CUStOM ShOWS ¥ procanter View Rehearse Record Slide Show Action Settings Hide Slide Set Up Show v/ Show Media Controls  Presenter View  Mirror Show

Lw“ |Out||nel Q AR TR Y T TR R N E RN Y TR RN NP F RN TR T YN Ty

MCAT 2015

Click to add text

AR TR TR IR TR AR TERN RS SRR RN IR RN TR Y YRR Y 1




iPad All-In-One Software
Explain Everything, DoodleCast Pro, Vittle

inkflow Plus Doodlecast Pro

.- ,‘.
MINELRREL » o m
- - A
;
. .

. Minecraft PE Coursera




Workshop Activity

Create a lesson on reading a CXR

Use PowerPoint or your Tablet
to Narrate and Record a Movie

(you’ll need to find images in the public domain)



Use the Public Domain



Why not the public domain?

Fear of criticism

I'm not an exhibitionist Don’t want

to share my secrets

Another reason for students not to

come to class

Any other reasons?

Videos
YouTube or Vimeo

WHERE

Why the public domain?

Share with the world

promotions

FOAMed

Case of access

any device / anywhere
let YouTube do the heavy lifting

Any other reasons?

Websites
Wordpress, Square Space, Blackboard



Build Quizzes



Online quizzes with data collection
Wordpress, Google, Surveys

Form builder Email notifications
Page 1 of 1

Here’s what vour form will look like .
" ‘ Trauma Pre-Quiz

Name This is to be done before coming to class.

Which of these interventions is most often needed in the traumatically injured
Email patient.

| - Intubation

Blood transufsion
Which of the following is the most worrying cause —

. N~ Intravenous fluids
of hypotension in a trauma patient:

Hemorrhage Cervical collar

Blood loss
Exsanguination

. . . Which of the following characterizes a Level | trauma center.
What are important questions to ask of a patient

involved in a motor vehicle crash? On call neurosurgeon

24-hour trauma surgeon

Nurse practitioner run emergency department
Add a new field

Add this form to my post Add item ~



Use Google Forms to embed quizzes

All items - Google Drive e
4« » 5 2 4+ & dhps@ drive.google.com/7authuser=0#all ¢ (s )

GOUSIC 4 a ‘Rahul 3P ()  Share Q
Q.

Drive

mu TITLE OWNER LAST MODIFIED

| B “Procedures Every Med Student Should Know Before Graduation® Shared 6/2/10 Amy Parecha

3
:

' Isﬂhyal‘):dvemm Me E 00. Executive Summary and Quick Start Guide.docx Educational Portfolio me 11/29/12 me
Starred EJ 0000 Online Portfolio Template Sharec Portfolios me May 15 me
Recent B 01 quiz measurement answer key Shared EBM Quizzes me 10/3/13 Elzabeth Lynch
I;:h‘ B 01. Teaching Domain.docx Educational Portfolio me 8/6/13 me
[ 01.01 Scales of Measurement Shared EBM Problem Sets me Sep 24 Unknown user
s a 01.02 Distributions, Central Tendency and Varnability Shared EBM Problem me Sep 24 me
Lr::‘l)lu[t)errive for your & 01.03 Probability and Odds Shared EBM Problem Sets me Sep 24 me
[ 01.04 Incidence and Prevalence Shared CBM Problem Sets me Sep 24 Unknown user
EJ 01.05 Disease Outcomes Shared EBM Problem Sets me Sep 24 Unknown user
& 01.06 Associations Shared EBM Problem Sets me Sep 23 Unknown user
B 01.07 Risk Shared EBM Problem Sets me Sep 24 Unknown user
E 01.08 Sensitivity, Specificity and Predictive Values Shared F8M Prober me Oct 13 Unknown user
EJ 02. Learner Assessment Domain.docx Educational Portfolio me 11/29/12 me
[ 02.01 Distribution of Sample Means Shared £EM Problom Sots me Oct 13 Unknown user
[ 02.02 Confidence Intervals Shared £2M Problem Sets me Oct 14 Unknown user
£ 02.03 Hypothesis Testing Problems Shared £8M Problem Sets me Oct 13 Unknown user
EJ 02.04 Power Shared E8M Problem Sets Elizabeth Lynch Oct 13 Unknown user
] 03 Fundamentals of Study design Shared EBM Problem Sets me 12/8/13 Elzabeth Lynch
EJ 03 Summary of Step 1 Results for 2011.docx Shared Council 2012-05 Docs me 5/18/12 me
B 03. Curriculum Development Domain.docx Educational Portfolio me 11/29/12 me
B 03.01 Fundamentals of Study design Answers Shared EBM Problem Sets  me 12/9/13 me
EJ 04 Assessment of Student Accomplishment of RMC Terminal Objectives.c me 5/18/12 me
EJ 04. Mentoring and Advising Domain.docx Educational Portfolio me 11/29/12 me
B 05 CSAreport 1.12.docx Shared Council 2012-05 Docs me 5/18/12 me



Use WordPress to embed quizzes

The Flipped EM Classroom | Emergency Medicine on your time

“ N+ [ flippedemclassroom.wordpress.com ¢ O

W The Flipped EM Class... © Follow % Like " | NewPost ® Rahul Fl

o
L FlippedEM

CURRICULUM  NON-CLINICALTOPICS SKILLS 12TIPS LINKS

CURRICULUM

This curriculum is based on that created by the Clerkship Directors in Emergency Medicine

(PubMed reference) and brought to life on the student curriculum website.

The Approach To...

This is based on ten “Approach To” topics which cover a suggested approach a student
may take when a patient presents with one of the following complaints.




Design Classroom Activities



Tie in with your higher-order objectives

‘ APPLICATION & PROBLEM SOLVING

REMEMBER UNDERSTAND APPLY ANALYZE EVALUATE CREATE
List, Name, Identify, Summarize, Explain, Interpret, el i Analyze, Organize, , ,
: Calculate, Use, Evaluate, Choose, Design, Hypothesize,
Show, Define, Describe, Compare, Deduce, Contrast, . :
. . . Interpret, Relate, o Estimate, Judge, Support, Schematize,
Recognize, Recall, Paraphrase, Differentiate, . Compare, Distinguish, o . ,
T : Create, Manipulate, . : Defend, Criticize Write, Report, Justify
State, Visualize Demonstrate, Classify . Discuss, Plan, Devise
Apply, Modify
: : : : : : exercises, practice, . projects, develop
lecture, visuals, video, questions, discussion, review, _ problems, exercises, .
, , demos, projects, : » case studies, plans, construct
audio, examples, test, learner presentation, : . case studies, critical . : . ) .
: . . . sketches, simulation, . . : critiques, appraisals  simulations, creative
illustrations, analogies writing incidents, discussion !
role play exercises
RECALL / RECOGNITION j

. i class ackiviki
homwe modules =3 €3



Case Discussions
Jigsaw

Role Play

Low-Fi Simulation
Hi-Fi Simulation

Practice (Show Me How You
Suture)

Higher Order Objectives

Debate 2 journal articles
Analyze Analyze an M&M case
Analyze how a sim case was run
Create a sim case for another group

Create
Create an algorithm to treat sepsis




Workshop Activity

Create a lesson on reading a CXR

At your tables create an activity to
match your higher-order objectives




Finish Strong with feedback!
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> om0 Together we can bring order to the galaxy

If only.you knew the power of the Dark Side

'~ = = JForceiswith you - but you are not a jedi yet
.+« »Join me and | will complete your training
» You can destroy the Emperor (you know this)

» It is your destiny
» | am your father
.~ wSearch your feelings, you know it’s true . .=~
y % sgether we shall rule the galaxy as father and
, — - 5 . — - 4

I

» Come with me, it is the only way.
» It is your destiny

|
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Be The Guide On The Side
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Feedback drives future performance

assessment

self

peers
Performance

feedback

P

environment

Instructors



