”
//

 AUgAITUIEARIUNSANWBNEMAaNSauN L - (FIF)
; ANU:IIWNEFEASASS1IBWENUIEA UNIdNgaaunna

Mahidol University
Faculty of Medicine 4
Siriraj Hospital

udunsn 17 dusiAu 2561
U Movusseny 3A01
91ASASAo5uUNsT Bu 3A
ARU:IWNEAERSASSIBWEIUIA

=

i
i

doun T UIAL : —_ E!-:. s [m]
ArUgassa / AIS1ISSIU [z shee.si.mahidol.ac.th/learn
SHEE Ins. 02-419-9978 / 02-419-6637 B mahidolshee ~
S Hoskth scanceEcaton ExceBencecntr E-mail : shee.mahidol@gmail.com ’ ™ E ;



A NN e,
d o,
PUTOETUMBLTH oo

LANANTUTENALNNTRLTH oot

o Y

198 : Basic concepts of active [earning ........coov i

(Gneng : 9A.07. WNTAANA lasnismid)

o Y

ok I [T e o T=To o] F= 1St o T o o HS USSR
(WeNT : NA.AT. UN.SNTYAT NIATAY)
fadle : Team-based [EAINING 1 eii it
(nenng : 94,9 uwﬁmﬁn?ﬂmuﬂ%ﬁ)
fadle :Project-based 1€arniNg .........coooiiiiiii e
(Weng : 8.m9. U gand waaLlszln)
FATR 1 INTEGIATON «.veveeee ettt
(Weng : 8.m9. U £and I
ATEATHLIUTNN oot

FAINVWNVTAAFDRADRENT v

19

25

39

45

49

53



NILRBUIUUL Active learning 17 Dec 2018

MMuuANIslATINISALSNIEIU IR (589 n1siFausuLL Active learing
JUAUNEN 17 SUNAN W.A. 2561
M NRIUSTENE 3A01 TU 3A AIANSATAITUNST AUSULNNYANRASASSITWLILNA

1A #218 nennsg
08:30-09:00  anziie
09:00-10:30  Basic concepts of active learning 37,02, un.TaAnG lasudliend
10:30 - 10:45  WnFuLUsenIua eI N
10.45-12.00  Flipped classroom HA.AT. UN.STNTYRT JATAY

12:00 - 13:00  WATULTENIUBIUITNAINTY

«

13:00-14:00  Team-based learning 3707, UNERANA lesudisam

14:00 - 14:45 Project-based learning 2.A7. uw.mméq uaatszln
HWA.AT. UN.ANTYAT WATAY

14.45-15.00 WAL IUBINITIN

15:00 - 16:15 Integration f.A7. uw.ﬂﬂmﬁlﬂ wagtseln
37,09, un.Fadnn losudlimmg
rA. Wiy evtyoyn weklwyad

16:15-16:30  Summary 77.07. WWATAANA losuedismil

o = d’ %
UNIEILYE) AmuAN1Ta1auN I ALLLLAY [BRINANIIN IS AN

gudanuduaad unIf@nBINeIMIATIININ(AAD) ATZLNNIARATATINITNLILIA Tel. 02-4199978



NITUUIULUY Active learning 17 Dec 2018

auda NI uEATIUMIANIN NI EATIVNIN(ARAD) ATTUNNDAIRATATIITWNEILIN Tel. 02-4199978



NITUUIULUY Active learning

17 Dec 2018

najufl 1
f6u | Andamih o ana fafio MIBIN/NMATY
1 gy K1 NI ANZLNNEANEASATIITNETUNA MAdvSsdinen
2 |wewyy.  [wAuShd  |wdane AUZLNNEAENIAIIIINETUA mannTeEInen
30 [wewgy. W [@evu AUZLNNEAENIATIIINETUA MmanFaEInen
4 |weowg.  |suniing AUy ANZUNVEAARNTITINE IS WIS enTiunT ST MaRFIEINen
5 o fiwus aely endeinermansnmsunmdidniihemnsal siinendegnasal [aunfidnaiia
6 |wey. yandd  [ualtn lsangnuaguinsal NSEShwn
7 |e. ey M G RERTY AMZUNNEAENSASIIINE VA MAISedinen
8 |uwan  |waawd  |[auass lsanenuaguinsal Nusdnsunng
9 |uwem  [d515u Sauuun Lsaneu1afians Sedinen
nzj:uvi 2
au | Andami o ana dafim MBN/NATY
1 |os. S AUZLNNEAENIATIIINETUA MA3YITATIING
2 |seLAs.En.y. (AT adaan AUZLNNEAENIATIITNETUE 1AIYITATIING
3 |seEng. (1@ NANSNA AMZUNNEAENTASIIINE VIR MedvIMeiniamans
4 |smamg.  |eengd |39 AMTUNNEAENSASIIINE VA MAINEANIAMEnS
5 | nge VNAAIT Y| InenSounnemansnszuangnd 1AIY19ATIING
6 |uwwe S0uNgA lyenas St. Andrews International School inivenenans
7 s Voiins  [Tusou Anzunnerans andunalulagnszrennddinammsaans{tnide
8 [ q3dy Wigura gndemalulagdasy a1vdvuimnisfing AUIVIIMINSANW
nguil 3
dadu | dnjwih | de ana farin WiBW/A1AIY
1wy ayun wWduns drdiniunnemans wninerdewmaluladasun’ A1 91y3FNENT
2 |wey Auns EHGERH Lsanegunanszunind1dunys 2AIININTIVAERS
3 |wey Indun Yayfin AUTLNNEAERSITINGIVIDTWNTUR W Inedeuing MANINTIMERIATOUAT)
4 umw Fooe ASARTTIN AMzUNNEAERSLIIMEIUIaTINEUR N Inenduuiing 21AYININTIYAERS
5 |wwan  [usdnwal  |yasd lsangnunafidng 191 91y3FNENT
6 (WA wgy.  |wvumud  |Tnan AUTUNNYAENS UMINGISDAVATUATUNS MAIATAERS
7 o um. 305 R AMEUNNYAENIASIIINGTUNA AuduIsng A3se
8 WA uw. Uy AIniugll ANZLNNEANENIAIIIINETUNA 2AIeNgAEanS

quﬁmmLﬂmﬁﬂ@”ﬁumiﬁﬂmﬁﬂmmam‘?qmmw(ﬂm) AMBUNNIAITASAIINTWELIA Tel. 02-4199978




NITUUIULUY Active learning

17 Dec 2018

ﬂ'sjaﬁi 4
a1 | At o ana defim MW/ NAIN
1 o, um. Sanad lawaseylom AUTUNNYAERSASIITNY U maddasaans
2 o.um. Wi |SeaSerlnen  [PAImEmERSASTINEIUTA MedrgRamans-usaine
3 e um. vy lavidsiand  |AosgunmeransAssisneIuna e Eanmand
4 |9ewey.  [aneelu yatiyad  [Auzuwnemansfsseneuna mMedrgRamans-usine
5 umw. 5Wa ofyyITY ANZUNVIANENSLSINGTUIATINTUR unInedeuding ey dydIMen
6 |m.Aadn uw. (350 Yoy AUZUNNEANARTASIIYNEIUNA npdvdagmans
7 o un. fisa FnUszln AUZLNNEAENTAIIIINETUA madagmans
8 |wewgy. [|an3dl Ufingdln  |Aasunvgmansassumeua ey IdYAIMen
na;m/i 5
a1 | At o ana G Mg9U/nA3
1 |0y gudld UTTANN ABAdYAEnS I IVenduaaILASUNS wndunssumadn
2 |aAs. dundnual |aowsuiuwd  |Aezndenans unnivendefaling NIy
3 |os fodnwal  [dowdu AUZLNFYANERS WANINYIRUATVAIUATUNS npdvnnduiad
4 |os. BEGE Sauius ANNYANERNS UNTINEIFUENVAIUASUNS ATy nduall
5 |e.ms. Tvug Sudnd ANZUNVIAERSAZIIINE U MAdUsEnInen
6 |sfas. ey, |deyd Fansedng AULNNYAARSAS 1IN TG A IUTANINEN
7 |e. o Y Ak AUTUNVEANARTATIIYNEIUNA nevUsining
8 0. un. iy ARt ANZUNVIRANERSAZIIYNGTUE AATYPINYITINEN
nz—jmﬁ 6
a1 | At o ana dafin Mg9U/nA3YT
1 |uwan  |eRiud |uasnan AugInemansuazmalulad wninendeseigiueien | nsumdunulng
2 |uwan  |gwen wen AaIngmansuazmalulad wningrdesvdgdhuandan  [msunndunulng
3 |uwan  |fwgia [Buniwany [aaginermansuasmalulad univendesedglivanien | nsuwmdunilng
4 |weEm ueudtl Tuugna ANZARITANENS WININITENSLE avnea e
5 |uwan  |awssdns |aandad ANZANITANARS WININTENELE avmenmtgn
6 |uwan  [Iasam LISEYNT ANSUNVIAEASAIIIYNETU anuwaluladnmsfneunng
7 |os unna T ANZUNVIIANERSAZIIYNGTUE anumaluladnisfinwinnng
8 |uw k| aulfonsng  [paswwnemansa@ssuneIua anumaluladnisAnwunnd

auda N ulATIUMIANININIIAEATIVNIN(AAD) ATZUNNDEIRATATIITNEILIN Tel

. 02-4199978



NITUUIULUY Active learning 17 Dec 2018
nguil 7
a1 | A 3o ana dafin MIBa/N1ATY
1 |wwan  |vad Su¥an Lsaneuransanm inmenmddn
2 |uwan [Inasal |tegEe 134NETUIANTINN tnnegnmdda
3 lwwan (Ueissa |ugdsiu 13NETUIANTINN wnmeamingn
4 |uwam fowsted  |duunu Lsanguransanm Wnmenndidn
5 |uwan  [nunes Taunsde AMELIMEAANSATIIYNE TV annunmsunmdunulnedszand
6 |ueam  [adm A ALEUNNEAERSATIITNEIUTA aounisunmdunulveussand
7 |ung weddna  |audng AEUNVEANERSA3SITNETUNA anunsunmdunulveUszand
8 |wwan  |indd a1 ALEUNNEAERSATIITNEIUTA anunisunmdunulveUszand
nzjm‘/i 8
a1 | A 3o ana dafin MINBa/N1ATY
1w AN winllmsSand AMTUNNEAERSITINETUIATINNTUR W Ivenduuiing ENT
2 |uAasomg. |@dnwal  |Asuswina [Aosgiununvemans ainivendertuasunsilsa nednlevgine
3 (e vmgy.  |Funde UYyzau AgTURLINEMAans aivendersunsunsils medrviunnssueush e iunnssul szRvg
4 |y, U518 wadanl ANETIURLNMNEANENT LN INedenaiisy endulaneud
5 |e.ms. Jause goUNDY AUEWATANISLING uninenduuiing AT ImATANSUITE LY
6 |o.ms. UsrAvs  |midud AEWATANISLANG U ine duuiing nedgunadanisunmdguTy
7 |ems. 5930 alans Auzmaliansumg W ivendeuiing aAdrunadanIsunmguT
8 |03 N3 fwssel AZANYAENS WNINEEENzIEN walANIuNmd
9 e gsans gusndul  |ezanmans uninendensien walian1sunmd
ngui 9
a1au | Al %o ana defim MiBa/N1AY
1 |uean  |eads Wean ALEUNNEAERNSATIITNEIUTA lseseugtione1ua
2 |wwan [wniel |ndesseu AMEUNNEAARSAITITNEIUTA fhenmsneuna
3 [wEmn 8RN Faueus AT UNTIEANERASATIIYNEIUNA fhemsneuna
4 |usan  [ledm FnAs AELIVEAIERSASTITNETUNA NUNINEIUD NATTIIE AN
5 |un Bley 15303 AL UNNEAERSAIIITNEIUTA NUATHEIUIA NIPRYIDIYIATENS
6 |uwan  |uawms afisthlidsug  |AasunnemERsAsITNEIUNA fhensneuna
7 |wsann [wesallan |93 AELIVEAIERSASTITNETUNA NUNMINEIUNE MATTIETANENST
8  |uam A3 \Welnsasal ANZUNVEAENSATIITNE UG Hgn1swenuia

auda T ulFad unI@AnH NI EATFUNIN(AAD) ATTUNNDAIRATATIITWEILIN Tel. 02-4199978



NITUUIULUY Active learning 17 Dec 2018

n auda NI uEATIUMIANIN NI EATIVNIN(ARAD) ATTUNNDAIRATATIITWNEILIN Tel. 02-4199978



NITUUIULUY Active learning 17 Dec 2018

glufjﬂ’l’]NLﬂuLﬁﬂﬁﬁuﬂ’]iﬁﬂH’ﬁﬂﬂﬁﬂﬁﬁ@]giﬁq‘nﬂﬁw(ﬂﬂ’a) AMBUNNIAITASAIINTWELIA Tel. 02-4199978



NIFUUIULUY Active learning 17 Dec 2018

n auda NI UEATIUMIANIN NI EATIVNIN(ARD) ATZUNNDARATATIITNEILIN Tel. 02-4199978



NIILUIUVY Active learning

17 Dec 2018

Basic Concepts of Active Learning

Fadns lasudisas
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Active Learning

An approach to instruction in which
students engage the material they study
through reading, writing, talking, listening,
and reflecting

Students’ learning needs are at the center
of learning activity

Benefits of Active Learning

Improved critical thinking skills

Increased retention and transfer of
knowledge

Increased motivation
Improved interpersonal skills

“Student engagement is the
product of motivation and active

learning. It is a product rather than

a sum because it will not occur if

either element is missing.”

Elizabeth F. Barkley

Objectives

c Y @
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Four Basic Principles
to Promote Active Learning
Feedback
Activity
Individualization
Relevance

FAIR

Harden RM, Laidlaw JM. Essential skills for a medical teacher. Elsevier 2012.
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Feedback

* Information

» Given to a learner

» Specifically describes the learner’s
performance

* Intended to guide the learner’s future
performance

Impact of Feedback on

Clinical Performance
» Meta-analysis of literature1966 — 2003

» Empirical studies involved follow-up of physicians’
performance after receiving feedback: 220
studies

+ 41 studies fulfilled the evaluation criteria
» 74% (32 studies) demonstrated positive impact

* When combined with other educational
interventions, 77% showed positive impact.

Veloski J, et al. Systematic review of the literature on assessment, feedback and physicians’
clinical performance. Medical Teacher 2006, 28: 117 - 28.

Active Learning

* An electronic audience response system
(voter)

* Use questions

+ Give roles and responsibilities to students
in patient care

Independent learning resources
* Models and simulators
Portfolio

Effect Size of Educational Interventions

« Effect sizes on students’ learning

Intervention Effect size
Feedback 0.75
Teaching learning strategies 0.62
Parental involvement 0.49
Computer-assisted instruction 0.37
Homework 0.29
Reduce class size 0.21

Hattie J. Visible learning for teachers, maximising impact on learning, Routledge, Oxford, UK:.
2012, p. 251 - 256.

Activity

+ Active engagement of learners

* When a learner is actively involved in the
learning process, the learning
achievements will be significantly
enhanced.

Guidelines for Effective Questioning

1. Good atmosphere
2. Good questions
3. Good techniques
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1. Good Atmosphere 2. Good Questions
» Orientation of learners o muAanadfingUszaeA adhauseedlos
+ Attentive * pwAanUanelia (open-ended question)
— Non-verbal * QINANINENUNENA W38IENT (why?, how?)
— Verbal: pronoun, summary * Bugnandny specific U general
* Smile o Bamamnmniadeluen

* Acknowledge o gwAoaATman TN
» Safe environment: no blame

2. Good Questions (2) Good Techniques
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Individualization Learning Style Preferences
« Different learners have different learning * VARK: Four types of learning styles
needs, styles, and readiness. Assuming — Visual people
that one teaching method is going to work — Aural people
well for everyone is not correct. — Reading people

— Kinesthetic learners
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Visual People Aural People
* Like using color and shapes * Like listening to lectures more than
« Draw flowcharts, maps reading books
« Like to have everything in sight * Like to listen to people explaining things to
« Like visually appealing books (minimal them or they eXplalr.l thln.gs to people
text, but lots of tables and diagrams)  Tend to forget to write things down

because they are too busy listening

» Sometimes their lips move when they are
reading

* Love discussion

* Need to see the “whole picture”
 Like to have plan
+ Like to show others than to tell

Reading People Kinesthetic learners
* Like books with lots of text + Like learn by doing
+ Good at spelling and can remember lists » Enjoy having real-life examples and experiments
of words quite well * Like learning by trial and error

+ Like to touch and be physically involved with
materials

+ Usually uses a finger as a pointer when reading
» Can't sit still for long periods
+ Have difficulty with abstract thinking

* Like handouts, prefer information in words
as opposed to charts and diagrams

» Like to use dictionaries, manuals

Learning Preferences Individualization: Examples
* It is important to remember that we utilize » Learning on demand: podcast, online
all four modalities of learning styles resources, suggested books

» Two-way communication: email
messages, webboard

» Practice on models or simulators
» Portfolio
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Relevance Increased Relevance

» The applicability of what is being taught in
students’ real-life problems

* Importance
— Motivation
— Promote deep learning

Vertical integration
Problem-based learning
Project-based learning
Virtual patients

. * Reflection
— Long term retention
Experiential Learning Active Learning in a Class?
‘i 1. Educational objectives
Active Concrete 1. Relevance to course objectives
Experimentation Experience . . .
2. Focus on deep learning: analysis, synthesis
@ 2. Serve multiple learning styles
3. Student’s understanding of assessment
Abstract Reflective 4. Formative assessment and feedback
conceptualization l Observation
Kolb DA. Experiential learning. Englewood cliffs, NJ: Prentice-Hall, 1984. Artz PJ. Assessing active leaming. Assessment Update, 2006; 18: 5-6.

Schon, D. The Reflective Practitioner, New York: Basic Books, 1983.

Summary
Be “Fair” to your students "Give a man a fish and you
» Feedback feed him for a day. Teach a man
« Activity t.o ﬁ_sh a'l'1d you feed him for a
+ Individualization lifetime.

* Relevance

Anne Isabella T Ritchie
(1837 —1919)
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Learning style preference diagnosis
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Note: Adapted from Franklynn Chernin. Appreciating learning style differences and preferences, 2011. Available from www.georgebrown.ca/pal/learning-

styles.pdf
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Iramaneerat C. Assessing active learning activities in a lesson [Thai]. Medical Education Pamphlet
2009; 5(1): 1.
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Scenario

For the past two weeks, Kyle has been taking a flipped
course in designing food gardens. Before he attends each
class, he watches videos of short lectures recorded or
recommended by his instructor. Each lecture comes with a
brief online quiz that offers him immediate feedback on
whether he missed any essential points. Today as he enters
class, he glances at the schedule on the whiteboard. For the
first half hour, teams will discuss how the content of the
video lectures on microclimates, insect predation, and
disease control will inform their team projects. Professor
Dalton circulates among the tables to see if anyone has
questions.

Kyle’s team will be repurposing an area the size of an urban
backyard into a visually appealing garden that is also a
functional food source. It’s part of the larger class project to
reclaim a strip of city land by building a demonstration food
garden. “l think we should bring in disease-resistant
blueberries, grapes, and pome fruits,” says Coleen, looking
at the rough drawings they have made so far. Dalton stops
to look over their design. “Check the nursery catalogs on the
front table,” he suggests. “Disease-resistant strains are
clearly marked in their listings.” As they search the catalog
and discuss which diseases might be a problem in dwarf
apples, pears, blueberries, and grapes, Kyle enters their
cultivar choices in their Google Docs space. They are turning
to a discussion of microclimates and plant placement when
a chime signals discussion is over.

In the second half of the class, team monitors each retrieve
two flat boxes from the front of the class. One box contains
a stack of pins and various leaves preserved in plastic. The
second box has a foam insert topped by a paper grid; each
square is labeled with a nutritional deficiency or a disease
common to food plants. During the next half hour, each team
is to identify the disease or nutritional deficiency and pin the
correct leaf in the right spot on the grid. Dalton is on hand,
directing attention to clues and sometimes challenging their
choices.

As he leaves, Kyle reflects that the hands-on activities have
given him a far better grasp of the information and more
confidence in what he has learned than he could have gotten
from an in-class lecture.

© 2012 EDUCAUSE
This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 License.
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FLIPPED CLASSROQMS

—

I What is it?

The flipped classroom is a pedagogical model in which the
typical lecture and homework elements of a course are reversed.
Short video lectures are viewed by students at home before the
class session, while in-class time is devoted to exercises, projects,
or discussions. The video lecture is often seen as the key ingredient
in the flipped approach, such lectures being either created by the
instructor and posted online or selected from an online repository.
While a prerecorded lecture could certainly be a podcast or other
audio format, the ease with which video can be accessed and
viewed today has made it so ubiquitous that the flipped model has
come to be identified with it.

The notion of a flipped classroom draws on such concepts as active
learning, student engagement, hybrid course design, and course
podcasting. The value of a flipped class is in the repurposing of
class time into a workshop where students can inquire about
lecture content, test their skills in applying knowledge, and interact
with one another in hands-on activities. During class sessions,
instructors function as coaches or advisors, encouraging students
in individual inquiry and collaborative effort.

P How does it work?

There is no single model for the flipped classroom—the term
is widely used to describe almost any class structure that provides
prerecorded lectures followed by in-class exercises. In one
common model, students might view multiple lectures of five to
seven minutes each. Online quizzes or activities can be interspersed
to test what students have learned. Immediate quiz feedback and
the ability to rerun lecture segments may help clarify points of
confusion. Instructors might lead in-class discussions or turn the
classroom into a studio where students create, collaborate, and put
into practice what they learned from the lectures they view outside
class. As on-site experts, instructors suggest various approaches,
clarify content, and monitor progress. They might organize
students into an ad hoc workgroup to solve a problem that several
are struggling to understand. Because this approach represents a
comprehensive change in the class dynamic, some instructors have
chosen to implement only a few elements of the flipped model or
to flip only a few selected class sessions during a term.

K Who'’s doing it?

A growing number of higher education individual faculty
have begun using the flipped model in their courses. At Algonquin
College, a video production class has been using this model to
explain the workings of editing software, a procedure that is
notoriously difficult to explain in a standard lecture. Short tutorial
video lectures let students move at their own pace, rewind to
review portions, and skip through sections they already understand,

more >>
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meaning students come to class able to use the software and
prepared to do creative projects with their peers. A particularly
successful example of a blended and flipped class in accounting
at Penn State accommodates 1,300 students. In-class time is used
for open discussion, a featured guest speaker, or hands-on
problem solving where instructor support is supplemented by
student assistants. At Harvard University, one physics professor
not only employs the flipped model but has also developed a
correlative site, Learning Catalytics, that provides instructors with
free interactive software enabling students to discuss, apply, and
get feedback from what they hear in lecture.

E I Why is it significant?

In a traditional lecture, students often try to capture what
is being said at the instant the speaker says it. They cannot stop
to reflect upon what is being said, and they may miss significant
points because they are trying to transcribe the instructor’s words.
By contrast, the use of video and other prerecorded media puts
lectures under the control of the students: they can watch, rewind,
and fast-forward as needed. This ability may be of particular value
to students with accessibility concerns, especially where captions
are provided for those with hearing impairments. Lectures that
can be viewed more than once may also help those for whom
English is not their first language. Devoting class time to
application of concepts might give instructors a better
opportunity to detect errors in thinking, particularly those that
are widespread in a class. At the same time, collaborative projects
can encourage social interaction among students, making it easier
for them to learn from one another and for those of varying skill
levels to support their peers.

l. What are the downsides?

The flipped classroom is an easy model to get wrong.
Although the idea is straightforward, an effective flip requires
careful preparation. Recording lectures requires effort and time
on the part of faculty, and out-of-class and in-class elements must
be carefully integrated for students to understand the model and
be motivated to prepare for class. As a result, introducing a flip
can mean additional work and may require new skills for the
instructor, although this learning curve could be mitigated by
entering the model slowly.

Students, for their part, have been known to complain about the
loss of face-to-face lectures, particularly if they feel the assigned
video lectures are available to anyone online. Students with this
perspective may not immediately appreciate the value of the
hands-on portion of the model, wondering what their tuition
brings them that they could not have gotten by surfing the web.
Those who see themselves as attending class to hear lectures may
feel it is safe to skip a class that focuses on activities and might
miss the real value of the flip. Finally, even where students embrace
the model, their equipment and access might not always support
rapid delivery of video.

FLIPPED CLASSROOMS

[ Where is it going?

As the flipped class becomes more popular, new tools may
emerge to support the out-of-class portion of the curriculum. In
particular, the ongoing development of powerful mobile devices
will put a wider range of rich, educational resources into the hands
of students, at times and places that are most convenient for them.
Greater numbers of courses will likely employ elements of the
flipped classroom, supplementing traditional out-of-class work
with video presentations and supporting project-based and lab-
style efforts during regular class times. At a certain level of
adoption, colleges and universities may need to take a hard look at
class spaces to ensure they support the kinds of active and
collaborative work common in flipped classes.

' What are the implications for teaching and
learning?

The flipped classroom constitutes a role change for instructors,
who give up their front-of-the-class position in favor of a more
collaborative and cooperative contribution to the teaching process.
There is a concomitant change in the role of students, many of
whom are used to being cast as passive participants in the
education process, where instruction is served to them. The flipped
model puts more of the responsibility for learning on the
shoulders of students while giving them greater impetus to
experiment. Activities can be student-led, and communication
among students can become the determining dynamic of a session
devoted to learning through hands-on work. What the flip does
particularly well is to bring about a distinctive shift in priorities—
from merely covering material to working toward mastery of it.
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Abstract

How we flipped the medical classroom

NEEL SHARMA', C. S. LAU?, IAIN DOHERTY? & DARREN HARBUTT?
"National University Hospital, Singapore, 2The University of Hong Kong, Hong Kong

Flipping the classroom centres on the delivery of print, audio or video based material prior to a lecture or class session. The class

session is then dedicated to more active learning processes with application of knowledge through problem solving or case based

scenarios. The rationale behind this approach is that teachers can spend their face-to-face time supporting students in deeper

learning processes. In this paper we provide a background literature review on the flipped classroom along with a three step

approach to flipping the classroom comprising implementing, enacting and evaluating this form of pedagogy. Our three step
approach is based on actual experience of delivering a flipped classroom at the University of Hong Kong. This initiative was
evaluated with positive results. We hope our experience will be transferable to other medical institutions.

Introduction

Flipping the classroom centres on the delivery of print-, audio-
or video-based material prior to a lecture or class session. The
class session is then dedicated to more active learning
processes with application of knowledge through problem
solving or case based scenarios. The rationale behind this
approach is that teachers can spend their face-to-face time
supporting students in deeper learning processes. In this paper
we provide a background literature review on the flipped
classroom along with a three step approach to flipping the
classroom comprising implementing, enacting and evaluating
this form of pedagogy. Our three-step approach is based on
actual experience of delivering a flipped classroom at the
University of Hong Kong. This initiative was evaluated with
positive results. We hope our experience will be transferable
to other medical institutions.

Professor Eric Mazur of Harvard University is one of the
best known proponents of flipping the classroom. Mazur first
thought about the approach when he realized that lecturing — a
form of information transmission — was not effective in
developing students’ capacity to use the information that
they were receiving (Mazur 2009). This is a well-known issue
in education where researchers have identified that students
are unable to retrieve abstract knowledge to solve real life
problems (Herrington & Oliver 2000). Pedagogically the
solution is to create learning environments where students
deal with real life problems that must be solved using
knowledge that they have previously gained. This indicates
the potential of the flipped classroom model where students
can gain the abstract knowledge out of class and apply it in
class with the support of teachers who act as facilitators and
advisors during, for example, working through problems or
working through cases. Pedagogically this makes complete
sense as students can work through the material before class at
their own pace and view material as often as they need to view

Practice points

e Keep it simple — flipping the classroom does not
require fancy technology. Keep it simple through use
of readily available software such as PowerPoint or
Microsoft Word

e Avoid information overload — There is no need to
detail every aspect. The use of short video clips or
audio material should focus on areas that are not
simply textbook based in order to provoke higher
thinking.

e Engage with your audience — the flipped classroom
can help to avoid the monotony of didactic lecturing
and can be used to keep your audience engaged if
done right

e Reflect — your first attempt may not be so smooth
sailing. Ask your students their views and what
improvements they feel can be made

it (DaRosa 2013). Secondly, and just as importantly, students
need far more help when assimilating information as
compared with processing basic information (Talbert 2011).
In this scenario students are active learners receiving constant
feedback based on their actual level of understanding (Mazur
2009). The positive results — measured in terms of learning
gains — have been well documented for teaching approaches
that engage students as active learners (Crouch & Mazur 2001).

Salman Khan of the well-known Khan Academy has
popularized the use of YouTube videos to enhance the
teaching and learning process. These videos are utilized by
teachers who are flipping their classrooms (Straumsheim
2013). However, from a pedagogical perspective we need to
be aware that our learners have different learning styles. An
early study of the flipped or inverted classroom recognizes the
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benefits of spending class time in active learning whilst also
recognizing that technologies offer the opportunity to deliver
content in a variety of formats — video, audio, text, images — to
meet the different learning styles of students (Lage et al. 2000).
The same study surveyed students regarding their perceptions
of the inverted classroom with favourable results. Students
responded positively to questions concerning their preference
for the inverted approach to teaching and to questions
concerning their learning in the inverted classroom. The
study also found that students tended to be more motivated in
the inverted classroom. This is an important finding as
motivation and active learning are both necessary for student
engagement (Barkley 2010). One issue with the flipped
classroom is students’ perceptions that the workload is too
high. However, in the study by Lage et al. the majority of
students did not indicate that they worked more out of class
or more in class. Furthermore, the fact that teachers can
identify students” problems immediately potentially saves
students hours of frustration and pointless work (Talbert
2011). On the teacher side, there may well be more work in
preparing for the flipped classroom and teachers will need
support in use of the technologies — amongst other things —
when moving to the flipped model (DaRosa 2013).

There has been little evidence gathered on the utilisation of
this teaching format in the medical education context, a fact
that is recognized within the medical community (Kennedy
2014). Despite the lack of evidence, Salman Khan, already
mentioned as the founder of the Khan academy, has co-
published a paper in “Academic Medicine” re-imagining the
medical curriculum in terms of the flipped classroom approach
(Prober & Khan 2013). From a pedagogical perspective the
model has the elements already described, gaining basic
content outside of class and engaging in rich interactive
exercises in class. A difference with this model for the medical
curriculum is the view that students should be able to pursue
knowledge in terms of their own particular interests. Thus,
beyond the core curriculum students would be encouraged to
take “deep dives” into knowledge areas that, for example, they
believe that they might want to specialise in later in their
careers. In terms of evidence, Prober et al. at Stanford noted
that the use of the flipped classroom during the delivery of a
biochemistry course increased attendance from 30% to 80%
(Prober & Heath 2012). In addition, Pierce et al. observed that
the use of the flipped classroom during the delivery of a renal
pharmacotherapy module significantly improved students’
performance compared to performance of students the previ-
ous year that underwent the same module in a more traditional
setting (Pierce & Khan 2012).

How we flipped the classroom
What we did

Our flipped experiment centred on the field of rheumatology,
specifically mono and polyarticular joint disease. One week
prior to class, paper author CSL alongside DH recorded short
10-15-minute video clips relevant to this field. Areas of interest
included osteoarthritis, rheumatoid arthritis, Systemic lupus
erythematosus (SLE), gout, pseudogout and the benign joint

2

hypermobility syndrome as examples. These clips were
subsequently uploaded to YouTube and emailed to students.

On arrival to the class session, 106 students were divided
into 15 groups, with each group given a set of A-E response
cards. The lecture then focused on case based problems
relevant to the video material they had been sent. Each case
scenario required choosing the most appropriate response
from questions allied to investigations, management and
diagnosis. Each group were allowed a few minutes to discuss
these questions with their peers before being asked to raise the
appropriate response card in synch with the other groups.
Any discrepancy in responses were then discussed with the
instructor (CSL).

What do to next

Based on our initial pilot study the next section discusses what
we learnt from the process and our advice to anyone willing to
undertake this form of pedagogy.

One step at a time

All educational innovations take time to implement and
flipping your teaching is no exception. Start small by flipping
perhaps one or two classes and then reflect and learn from the
experience, building on any successes and addressing any
perceived shortcomings. These smaller innovation steps are
much easier to put into place than trying to implement change
across a whole semester of classes.

Allow plenty of time

Flipping a class is not an easy task. A lot of preparation time is
required to ensure that the relevant content is covered and that
the “classroom” activities engage students in higher order
thinking skills. “Teachers” often find it unusual to record
themselves narrating content and they tend to be overly critical
of their recorded narrations. Therefore allow plenty of time to
ensure that these elements are well constructed. As the old
saying goes: “If you fail to prepare, prepare to fail.”

Get students on board

Many students feel that the point of attending a lecture should
be to receive all the necessary information needed to pass the
exam. Students may therefore view flipping the classroom as
an unnecessary addition to their workload. In order to alleviate
students’ concerns, it is important for instructors to get students
on board by explaining the rationale behind flipping the
classroom and by allowing students to understand the long
term advantages of this form of learning.

Keep it simple

There is often a concern that flipping a class necessitates the
latest technology software and mastery of IT. This is certainly
not the case. In fact video material may not even be needed.
A flipped classroom could utilize audio material recorded in
the native Microsoft sound recorder or a recorded PowerPoint
narration recorded using PowerPoint’s built in narration
capability. These software solutions are very easy to use and,
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as Microsoft Office products are usually the default choice
within institutions; help will not be far away if needed.

Avoid information overload

There is often a tendency in medical lectures to detail every
little aspect of a condition right down to the historical details of
when the condition was first described in the literature. The
flipped classroom is designed to engage students in higher
order thinking — particularly the application of knowledge — in
order to produce doctors who are able to deal with patients,
i.e. real people. It is therefore important to steer away from
minutiae and to set students activities that will require them to
think at a deep level. As Sir William Osler once said: “To study
the phenomenon of disease without books is to sail an
uncharted sea, while to study books without patients is not to
g0 to sea at all.”

Engage your students online

In classroom activities, teachers strive to engage students and
encourage active learning; the same should apply online. If
you post a video lecture online, you can also include a couple
of questions for students to think about while they watch. If
you embed the video on the university’s Learning Management
System (LMS) you can also include a brief pre- or post-video
quiz to get students thinking more deeply. Ultimately, the
learning experience should be engaging from start to finish.

Know your e-learning

Whilst many of the ‘best practices’ from face-to-face teaching
still apply when moving course content online, there may also
be new considerations. A one-hour live lecture can be an
enlightening event but experience tells us that online attention
spans are often much shorter, with 10-15 minutes being an
acceptable length for an online lecture. Furthermore, try to
resist the temptation to include everything from a face-to-face
lecture in its online counterpart. Including one or two key
concepts per video should be sufficient as the post-lecture
classroom activities are where the depth of learning should
come from.

Introduce variety

The flipped classroom will at first be a novel experience for
students. However, it can quickly become “stale” if the same
format, e.g. recorded lecture and a case study is used on every
occasion. Make use of different media, e.g. video, audio,
documents, web pages, animations etc. and engage students in
a variety of activities, e.g. cases, problems, collaborative mind
mapping, concept mapping or visual web creation. A web
search using the key words “active learning activities” will
yield a host of ideas for engaging students in the classroom.

Appreciate your new role

Flipping the classroom for the first time will be a challenging
experience. Be prepared to learn from the experience and be
prepared to keep on learning. Know that your role will have
changed from one of delivering content to one of facilitating
learning. You will be in the midst of your students as they

engage in a process of intellectual enquiry. Your role will be
more of enabling student learning and this will bring its own
challenges. For example, students will likely have access to a
wealth of information on the Web as they engage in cases and
you can be asked anything at any time.

Create appropriate assessments

The basic rationale behind flipping the classroom is to engage
students more deeply with content, with one another and with
the teacher. The overall aim is to have students think at a
deeper level through engaging in, for example, solving
problems or cases. This means that assessment practices
need to align with the learning activities. In other words
assessments must test higher order thinking skills. If assess-
ments do not change — for example, standard multiple choice
assessments are given — then students will not be motivated to
engage in flipped activities because the assessments will not
align with the learning activities.

Evaluate

If you are going to spend time flipping your classroom you are
going to want to know whether or not your new approach has
been effective. Evaluate using a questionnaire that, e.g.
captures student perceptions of the value of the new
approach. Ask students questions concerning depth of
learning, gains in knowledge, satisfaction with media, overall
satisfaction etc. Make sure to include open ended questions
such as “In what ways has this teaching approach benefited
your learning” and “What could be done to make this learning
experience more effective”.

It's good to share

In education there is little to be gained from working in
isolation and much to learn from sharing as you innovate in
your teaching. Just as you will seek input from various sources
prior to flipping a class, why not share your experiences after
the intervention with faculty and colleagues. The ensuing
discussion can provide a rich opportunity to contribute the
insight gained from your experiences and learn from others’ as
you work towards the ultimate goal of enhancing student
learning.

Conclusion

This paper is cemented courtesy of personal experience of the
flipped approach. We are by no means experts in the field but
having gained knowledge of this teaching approach were
prepared to dive straight in and take a risk. Our risk paid off, as
we noted positive results from our first trial and we are keen to
pursue this method of instruction in future sessions. We are
confident that our advice above will enable any instructor to
feel willing enough to instigate a flipped classroom and invite
you to share your experiences, whether good or bad, as well
as your recommendations with us. Results from our pilot
study can be found at http://mededworld.org/MedEdWorld-
Papers.aspx?search=flipped+classroom.
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Objectives

o o

* HaAugANITBUIHLED B191581E19INNTOUINEINIGN

—Uan?gafzaIN1sL3ew UL team-based learning 16

Team-based Learning —Uanaunawlu53ewiUY team-based leaming 6t

—dndouwinAnwluguuuu team-based leaming 1o

ww. 13nAnG lasndlsmi
AAIIAREANERS AMZLNNEATERSASTIINEIUA

AnIneaeNAng

Schedule Outline

Time Activity * History
1300-1305 |iRAT . L .
13051315 |gRAT » ATBL experience at Siriraj Hospital
1315-1335 | Discussion: answers
1335-1350 |Teaching
1350 - 1355 | Application exercise
1355 - 1400 |Discussion: application exercise

History History (2)
« Larry Michaelsen, a professor of business at the » Afirst book about TBL, “Team-based
University of Oklahoma developed a team- learning: A transformative use of small
based learning to promote active learning in a groups”, by Michaelsen, Knight, & Fink

course in management in late 1970s. was published in 2002.

* In 2001, the US Department of Education

awarded a Fund for the Improvement of * By 2008, more than 50 health professions
Postsecondary Education (FIPSE) to Baylor schools have used TBL and there have
Medical College to increase TBL in medical been over 20 publications on its use.
education
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Why TBL?

* Problems we encountered with traditional
teaching in Surgery
— domFmmafiusinauegnesnis
— gnAnwlalimSenmannsen TddAnviuniSeusnnen
— wnAnwISERLUY passive 2IMANEINITOIWNINTEUFAIEAIEY
— flavinRanssungs findnuviiiandeiion Tnsnwastaldiiem

— eduganisideuuaa wnAnvlddnsnsaihanasliuitamgiaels

Team-based Learning: Surgery Style

+ Started in a class of M4 students
« Aclass of about 48 - 50 students
+ Divided into 6 groups of 8 - 9 students

* SeunnIungia Ue 1300 - 1600

Reading

v

' a o oo < o av o v
o fAownsiSew sindnwn das AnwuniSeuilanaunanalUly
vinla
* UNAMHNIZINTG 9INAIST H38I13H1TNIINITUNNEN9158 L6
AaRanualwiemfid1Ag wazinAnwisasgifaldlung
AuagUen1sAaFIanT
* gnAnwudazAnAasAnwianInenan Taldnsulianwinam

AzaI

Team-based Learning

» An active learning conducted in a large

class with the following features:-

1. Permanent (term-long), instructor-assigned
groups of students

2. Individual accountability for out-of-class work
» Individual Readiness Assurance Test (iRAT)

3. Incentives for working effectively as a team
» group Readiness Assurance Test (QRAT)

4. In class application exercises

Schedule

Time Activity
1300 - 1315 iRAT
1315-1345 gRAT
1345 - 1415 Discussion: answers
1415 - 1445 Teaching
1445 - 1525 Application exercise
1525 — 1555 Discussion: application exercise
1555 - 1600 Group feedback

iRAT
* Individual Readiness Assurance Test
— Multiple-choice questions 5 #ugan
— WAANYILARLABATIABAIINN
— Closed book exam
— dwIndadau 10 %8 1981 15 wf

— mMnumARauadlNIEAEAIRBY
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gRAT

» Group Readiness Assurance Test
— Multiple-choice questions yauseiuiu iIRAT
— ddnAnwildnszumnangalunisniAinay
— Open book exam
— fmandaday 10 98 1981 30 Wil
— \#andmausie Scratch card

Teaching

* a1asdaguusziindAyeIiadanu 1a819A19

Discussion: Application Exercise

* dndnwrusasnguuansgadnzasanlulandunasde
* dnAnwrefusemauasiuasunsiniulazennes

* o1vnadagyuwiniouiilym

Discussion

* afAuseAmauzas IRAT, gRAT fazde

o mnnnAnu ldABA2Y FIN1TOUERIANNEK TINANELRL

ponaImInzaN anFN1saUsullaenaanls

* seninaiUsg WU NeEs LT ULERIATULUKIBIUR AN N

Application Exercise

* prsduanlandgiifinnadudonaindodn
* dndnwnldnszuamnisngalunisuideym
o dnwmzland

— Significant

— Same problem

— Specific choice

— Simultaneous report

* 1781 40 w1

Assessment
o MSBERLARZATINAZIL 100 AZULYL
- |RAT 30 AT
—gRAT 30 Azuuw

* whazdadinzuuy 3 AZLUY (3, 2, 1, 0.5)
— Group activity 20 mAzuun
— In-class application exercise 20 nzuun
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Group Readiness Assurance Test (gRAT)
Immediate Feedback Assessment Technique (IF-AT)
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