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ABSTRACT

This paper describes the process of flipping the class for active learmning in the History of

Landscape Architecture. Creating engaging class environments for a history class can be such a

challenging task. Using a flipped classroom model providing an active learning history class,

which is educational, entertaining, and engaging, can be a promising approach. This paper is

divided into four parts starting with, first, three interconnected conceptual frameworks for

pedagogical design, which are 1.) a student-centered approach, 2.) a flipped classroom model

based on Bloom’s taxonomy, and 3.) lifelong learning skills. Detailed class planning and operation

are articulated in the second part, then followed by the student learning outcomes in the third

part. The conclusions are drawn in the final part.

Keywords: Flipped classroom model, Active learning skills, Pedagogical design, Hybrid classroom.

1. Introduction

The History of Landscape Architecture
course is about the history of humans shaping
their environment, providing a critical and
historical analysis of the extent of landscape
architecture as ideas, art forms, experiences,
places, and practices. Creating engaging class
environments for a history class can be such
a challenging task. Using a flipped classroom
model providing an active learning history
class, which is educational, entertaining, and
engaging, can be a promising approach as
suggested by many pieces of literature [1-4].

A Flipped Classroom refers to an instructional

strategy in which traditional classroom
activities and homework are reversed, or
“flipped” [1]. As a blended learning model,
students are introduced to content at home
and practice working through it at school. In
other words, students do homework in class
time at school. However, the flipped class
has both advantages and disadvantages. Based
on teachthought.com and the Center for
Teaching and Learning, Boise State University
[5-6], the benefits of a flipped classroom are
1.) Students have more control over their
learning., 2.) It promotes student-centered

learning and collaboration., 3.) It makes
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course content easily accessible., and 4.) It
can be more efficient. With a good active
learning technique, students may obtain the
opportunity to participate in peer instruction,
group discussions, and other interactive
learning situations. For disadvantages, 1.) A
flipped classroom requires more preparation
time., 2.) It relies on trust, and it assumes that
students will complete the out-of-class
preparation., 3.) It can aggravate a digital divide
because not all students have access to a
good quality computer and internet to view
the online course materials.

To describe the process of flipping the
class for active learning in the History of
Landscape Architecture, this paper is divided
into four parts starting with, first, three
interconnected conceptual frameworks for
pedagogical design, which are 1.) a student-
centered approach, 2.) a flipped classroom
model based on Bloom’s taxonomy, and 3.)
lifelong learning skills. Detailed class planning
and operation are articulated in the second
part, then followed by the student learning
outcomes in the third part. The conclusions

are drawn in the final part.

2. Three interconnected conceptual
frameworks for pedagogical design
Conventionally, history courses are
operated as traditional lecture classes, in
which students are treated as passive beings.
Remembering and understanding are key
cognitive skills to be assessed and summative
assessment, midterm, and end-of-term exams

are normally used. For the new course design,

CMUZ

three interrelated conceptual frameworks
used for pedagogical design are 1.) a student-
centered approach, 2.) flipped classroom
based on Bloom’s taxonomy, and 3.) lifelong
learning skills.

2.1. A student-centered approach

Viewing students as active agents, a
student-centered approach shifts the focus
of instruction from the instructor to the
students.

For the 802222 History of Landscape
Architecture course, students will be put at
the center of their education taking an active
role in their intellectual journey. Operating as
a learner-centered classroom, students are
the focus of education, while the instructor
plays a role as a facilitator of the learning
process. Students will be treated as active
beings, taking their responsibility to shape and
form their understanding through out-of-class
assisnments and construct their knowledge
through in-class activities. For in-class activities,
they will be encouraged to take an active role
in engaging and participating in discussions,
debates, games, and collaborative learning.
The students are also empowered to take a
leading role in presenting their final projects
and managing a class discussion on their work.
Formative assessment will be utilized as the
main method used to conduct in-process
evaluations of students’ academic progress
during the course.

2.2. A flipped classroom based on

Bloom’s taxonomy

Based on Bloom’s taxonomy as shown
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in Figure 1, remembering and understanding
can be achieved through active or passive
learning, while applying, analyzing, evaluating,
and creating can only be achieved through
active learning. This flipped classroom model
will be designed to put remembering and
understanding in the homework category,
while the in-class activities will allow students
to develop their abilities and skills in terms
of analysis and application. The project-based
activities will be constructed on the students’
capability to evaluate and fabricate their

creative work.

Creating !

Evaluating !

——
e ——

Understanding

Assiif videos a5 homewerk

Remembering I

- B B W e B S e G G e e am am el

Bloom's Tazonormy

Agamed Troem Hmes | fewn SOPO 0L P e #
TR TR

Figure 1. Bloom’s Taxonomy is used for

designing a flipped classroom {7}.

2.3. Lifelong learning skills

Lifelong learning concerns improving
learning-to-lear skills. As the American futurist
Alvin Toffler put it in his book Future Shock,
“The illiterate of the 21st century will not be
those who cannot read and write, but those
who cannot learn, unlearn and relearn.” [8]

Skills and practices that enable lifelong

learning and independent problem-solving

cCMUZ

are fundamental in student-centered learning.
As a foundation for learning and working,
lifelong learning skills support student thinking,
self-management, and social interaction,
which enable them to pursue education and
career goals [9]. Lifelong learners should be
prepared to develop 21st-century skills
including digital literacy, communication,
collaboration, critical thinking, problem-

solving, decision making, and creativity [10].

3. Detailed class planning and operation

Before the class began, a student intake
survey was conducted via google form to start
building a relationship from day one including
asking about their interest and expectation
toward the course. The course was one and
a half hours long operated twice a week. The
course was planned as a hybrid learning
environment through a mixture of physical
and virtual classrooms. The virtual classroom
was operated via ZOOM. The class overview
was introduced and detailed assignments
were explained, incorporating both teamwork
and individual work. Students had the
freedom to set up teams of three or four
members.

From the aforementioned three
conceptual frameworks, the course was
designed with three main categories of
activities. First, out-of-class activities, lecture
videos were given in advance as homework
assignments, covering the landscape in history
regarding design and planning in the Eastern
and Western Traditions. Second, the students

were required to engage in a series of in-class
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activities, aiming to analyze and apply their
understanding to the given topics/scenarios. In
each class, each team took turns to be a class
leader running a gam gaming, based on the
content of the subject matter utilizing open-
source game-based learning platforms like
Kahoot! and Vonder Go as shown in Figure 2.

CLh L Lok TRl e

5%

pn . i

Figure 2. Vonder Go Gamification [11]

After game playing, the class leaders run
discussions and debates, while the instructor
helped facilitate learning and critical thinking.
Third, the creative work was composed of
individual and team assignments. Individual
tasks are essays and brochures as demonstrated

in Figure3.

Figure 3. Each student created a brochure

based on the lecture topic of his/her choice.
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Team assignments were project-based
learning aiming to develop research and
communication skills. The team projects
promoted collaboration, communication
(writing, graphic, and media), analytical and
critical thinking. Each team was asked to
evaluate and create their project assisted by
the instructor. The project-based assignment
required onsite fifteen-minute oral
presentations and ten-minute videos ready to

be uploaded on the YouTube platform.

4. Student learning outcomes (SLOs)

The students’ learning outcomes were
assessed through direct measures of actual
student work by evaluating their process,
performance, and products, for example,
papers, projects, presentations, and other
creative work like video productions throughout
the semester. This formative assessment
included self-assessing, and being evaluated
by peers, a guest critic, and the instructor.

Table 1 Class activities and scoring

 Class activities. | Scoring

L Dlawi active participaton 13

L s decussions and debabes el

Y. 10sesy snd 1 Bnockwere 0

4. 15-mifate ol peienintion of the iilgned projec 1%

5. Creative works 10minute VDO of the assipesd propect 3
Total 180

After the completion of this course,
students will be able to

- Understand the evolution and history
of Landscape Architecture by demonstrating
knowledge of the field of landscape
architecture and the significant historical
periods that define the profession.

- Understand the cultural, natural, and
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physical influences that have shaped and
formed landscape design through time.

- Develop critical thinking skills and
analytical skills in landscape design.

- Develop research and communication
skills in the field of landscape architecture
history.

The output of this class includes one-
page essays, brochures, 15-minute PowerPoint
presentations, and 10-minute videos. In terms
of outcomes students would be able to
develop skills, characters, and attitudes as the
followings:

Active learning skills:

» Discussions, debates, storytelling, and
gaming allow students to develop analytical
thinking, critical thinking, and communication
skills

« Essays permit students to develop
writing skills while brochures encourage them
to use creativity, graphic communication, and
writing skills.

 Project-based assignments allow
students to develop collaborative, leadership,
and technical skills

Character: All in-class activities let
students develop life skills incorporating
flexibility, leadership, initiatives, productivity,
and social skills.

Attitude: Debates and discussions,
demonstrating diverse attitudes and values,
allow students to develop ethical and
emotional awareness and cultural competence.
Throughout the semester, two dimensions of
SLOs have been observed, first, challenges

and opportunities, and the final results.
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4.1. Challenges and Opportunities

At the beginning of the semester,
students did not familiar with active learning
methods. They tended not to engage in
discussions and debates. Some of them did
not study their homework, while others had
a hard time articulating their thoughts. These
challenges can also be seen as opportunities.
Students had a chance to expose themselves
to a more active learning environment. This
could lead them to develop lifelong learning
skills useful for 21st-century challenges.
Students also have an opportunity to practice
self-management and virtual social interaction.

4.2. Final results

Formative assessment was conducted
through a series of assignments, each of which
evaluates different skill sets. It allowed a wide
range of students’ competencies to be
considered. Peer evaluations and voting were
employed to determine which final video
presentations won the first and the second
prizes of the History of Landscape Architecture
Awards. For the academic record, of a total
score of 100, the lowest point is 65 while the
highest point is 90, with an average score of
76.82 and a standard deviation of 7.26.

5. Conclusions

Creating a flipped classroom in the
History of Landscape Architecture provides an
opportunity to design active learning milieus
for students to engage and participate in class
activities physically and virtually. The students
not only develop academic skills in the

subject matter but they also have a chance
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to cultivate lifelong learning skills for their life
and work in the future through thinking, self-
management, and social interaction.

Through pedagogical design and course
development, the instructor also learned how
to identify teaching strategies, activities, and
assessments to achieve desired educational
outcomes. However, when the course is first
launched, the preparation of course materials
including lecture videos of the “flipped”
history classroom is substantial and time-
consuming.

To conclude, the instructional methods

of this class can be useful for any lecture-
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1 Tnemudndiusll “ can feel that ajam
is very conscientious and responsible for the
course and the students, for which | can give
full marks. | feel fresh and interesting about
the arrangement and activities of the course,
which is more flexible than the regular
courses. In addition, | am satisfied with the
changes to the course after the mid-term. In
fact, I don't know much about agriculture and
biology, but in this course | still got some
inspiration and some soft skills that can be
used in other directions. | know that ajarn has
real business experience, if ajarn can share
some business experience and the problems

and solutions encountered, | think it will be
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very useful. Finally, | also hope that ajarn can
give students some feedback so that we can
improve ourselves.”, “like this subject”, “vy
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course and the students, for which | can give
full marks. | feel fresh and interesting about
the arrangement and activities of the course,
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courses. In addition, | am satisfied with the
changes to the course after the mid-term. In
fact, I don't know much about agriculture and
biology, but in this course | still got some
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used in other directions. | know that ajarn has
real business experience, if ajarn can share
some business experience and the problems
and solutions encountered, | think it will be

very useful. Finally, I also hope that ajarn can
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e-Learning Conference 2014, lasamsunningaeloaiine ddnauanznssunisnisgaudny
(@ne.) WU Overcome the Uncertainty of Technology in Education, 5-6 &1as 2557
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vneidunsiinge case study iwhinshauswiudunguuaznsfnudunhifeauesdedaaiu
m3Geuinaondin (lifelong leaming) M3dan1seuiluiniSatauanudiungluinuemilfiedes
femstansaumanugludumsmyuaiminugiddnluanssui 21 WiugFeu

ﬁ’]?‘l”]ﬁ’iy,: Microbiome, Metagenomic, Metabarcoding, Microbiology

1. umi w3e NMsldasvinasuidudmaaudeiuvsy

(%
I

Lulasluloy Ao Yauvsdvvuefiondeed  desaaneundumusssunuiewina (2, 3] Jagdu

&

Tuduandeviduyinamids fanssuvesiunsd  nsAnwlulaslulendssiunuimdAyedagans

a

waddwanediliTinouazdwiedondaduiy  Tudunisunnd geannssy wasdawinde

% a a6 ! :.// L% (% a % IS
91fyveIgauUNIdimaty wazlunianduiy nsiaesilulasiulen e1duwmalulag

AnssuvesdalTinuaznisiUdounuauedds  Next-generation sequencing Lialayn@adaya

12 a & a U @ 1 1 a a6 1 [y
windauiuduandeuidmanoqdunidauiu un
Y 1 1 ¥ aa o ¥ a a a 6
fagau nslderutiusinliguangdunsd
(microbial community) Tuanlduasundasiu [1]

NN wazideyamatiuinUszananaLine
ANEIAIUNAINNAIBVBIRAUNTE wATAIS
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Wasuwawesyingauridluaninzsine i
fanmarinuiiansauwe (bioinformatics) Tun1s
wpswilulasiuleslutagduiinladl eraphic user
interface (GUI) kazldauriiu command line Tu
spUUUFURNTT Linux Seflanudnduegneded
UnfAnwiluaivivgadvingrzianuiaing
Wl waeitnwemslilusunsumeniilenin sz
luleslules@adnundunumesannlunisfng
377 lulagiu
n133euIH1uN1sHeaienIuiA
Wlasiendnnis uinsSeusrunsuiRazas
vinwgnslden TnslanizegsBafunislden
TusunsuymadnuTnansaumedlald GUI nsdnnis
BEUNTADULUU active learning fidonadosu
AmTIudl 21 MunssuaunisFeuitadunis

[

AN EUNITADUNMUNITAUA UL DV LAY

a

BUUNINUIUNIAIUIATYTING

e

2. WANNIT

Finwediddey 10 Usemstul 2020 Uszneu
dae vinwensuddyuififiauadududeu
(complex problem solving) ¥inuzN15ANDEIN
J9150u1au (critical thinking) Winwen13An
d3719855A (creativity) Win¥en15UINITUAAS
(people management) iNWeN1TUSLAIUIIUNY
;35‘14 (coordinating with others) inwzANRAA
Tunsldesual (emotional intelligence) vinwe
n1sUsziliunaznisanaula (judgment and
decision making) Minwen15AUSAS (service
orientation) ¥1N¥£N13LA591 (negotiation) way
VinweAudaveunatayay(cognitive flexibility)
[4]. uaﬂmﬂﬁﬁﬂmﬁuq fiddnlumnissud 21
gnfIeg1atl N1l (literacy) A1SATUIN
(numeracy) nslmalulad (ICT literacy) N5l
Inermansiudsseus (scientific literacy) Al

rnuddgyliBamegauluniiudmiudSeulunis

cCMUZ

Toainluanssui 21 [5]
TunsasainweNaAgaIlivdiseu unum

Y
1 b4

vosfaouaziuavunvasangaienenninug
(lecturer) tugeruranisisauinsaaing
UsgaunsainisiFeud (facilitator) fiaaunuiv
nsusseenihtuFousanfiunsasiieviilasy
Boulpedifaoududliduugi lnsedonis
SoudiunssuiumaBeudrmugluuidonin
(active learning) @eiinszuiunisdanisiBousi
Wil Seuiiunuvilunisuananany dn1san
widgymwagiiausluvszendly Tdusulu
n1sBeu3 AusuiinveuTIuiuLazyYTINIS
Yoyagauansiveen Tnefifasuduglvi
wuzivsedngaNazaIntunTIaNsteus
[6]

3. AsEUIUNTREUSlUNTEUINAIN
WHULALYDINTEUIIY 215495 Tuide
Microbiome Analysis Hazidumsussenelned]
Aowhmuaileyiugufenfunslenesitoys
Lilaslulendafdaiiunumdfyegnsdiluga
Finen usiiteliiaenndestunszuiunsiivinlsr

U =2

uUn@nwildusalunisiSeus (active leamning)
9UFUUAgUIUUUUNISITUNITADUIINNNT
ussenedun1sufun lneuuguuuunisiteunis
< a a wva Y a v A o ¥
aoulu@eu]uing fiSeuarlaaevilunson
fugaou wazkaeulzAawLnUyAny el

=

Souladiuszaunisalasdlunsldlusunsumesnu
Frarsauma Ald GUI FaladFyvesnisld
1UsnIueY command line A9 ALAINTE
YoaRiseUluN58U AUla error message
LazaLITaAUMTIBUN L LARIBAULEY NTTUIUNTS
i sdaasuinuensFouinasndin (lifelong
learning) T UESeuBNAIY

3.1. MIABULUUNNTOUTUEIUNURNT
Arditugiudumsldinu Linux e
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dudusgredslunisldaulusunsuniedu
FAnenansauna asanlusunsuimaniiay
Tngjgnitmunduuussuudngnn uavaunseld
9K command line iy Lﬁ@lﬁﬁL%ﬂuﬁ
sinwrlumsldanlusunsudsosdimayiiuanug
Tun1w Linux Suitugiudeu dedesriniiin
NMsunsszuInvethialaliun Jaudlulaenis
BeunuluswNIU Zoom wavastloUfumlunsoy
fu \n3esdlefivagdureanuazainde donis
Feunsaeulugiuy html eFeuaunsadn
aonddsliegnagndesanysaifivsnisnaty e

Y
v v 1%

JUTTELIAT UM TN AWIVUAMEALLEN ke
finnstuiniavimiieligGouanusonumuls
MuTgSeusioanis

ogslsfionu ifleaninsadamsBeunisaeu
o 7idta (on site) ¢ AfinsdnnnsBunisaouids
UFRNS (0w 1) AgfaeuiufausiusiugGou

v va

R8RS kagaNTaTILUAUYmIARTURUKIS I Y

Taeeg1aiunvula

Ul 1 MsdansBeudiBefifing

3.2. MmilifhedsiaenadosiugiFou

Nuusumingldnsaldnw (Case-based
studies) vaansilvavosindunas fesssua
Tusmn@ln (Deepwater Horizon oil and gas
spill) WieleuifesiunisSalwavesisiulug
Ingludoununiug w.e. 2565 Fiseulaliinue
TumsiinnesigdnveqauidifieAnummsney
aupwasAunISioamsviaasutidu Ui 2)

CMUZ

nallAn meaningful learning ﬂd’]’;ﬁaﬁfﬁlmﬁu

1

Jszlovdanidevivlataauuingsdu

Explain the evenness (from 3.2 in the context of
Lana bar plal.

4.2

ara COREXIT 0 relative abondseos sobls Lbiaritals

Win Lk Dl Doty
Junh) earwwLs - v ey Blu- el ik
ssagoadt No-added o

Al Olisdey  slduliaendite

Brriyin Eveheid B o COROT Gy mod

everress  Agolues
aperiart

——

Evennais

U 2 FunuvesFewdeafunisiinsesin
novauesaIAuTEErensldansudanT Uty
Tungia

3.3. Asynchronous learning

nsTuAnN1IsUTIEIELdINInanasly
Microsoft Teams fielvi3uannsaFousiay
nunudoniuldyniinnnaimuuiunues
Heaflutlagtu GansBeudaunsofnduldynd
Lidduseainneluaaufne wasynnan
RNERAYINTYesEn AN

3.4. AolumsdnnsBeunisaou

dofldlunisaeudu Microsoft Power
Point presentation tay Markdown W1u
unasasuTivarnvans Ao msaeulutudou n1s
gouroularulusknsy Zoom wazn1senlvan
Fwimiadly Microsoft Teams iilodnnsiFeus
bUU Asynchronous Learningiﬁéﬁ&mﬁﬂﬂﬁ&m
Yuanuilaznanfiazan 3uddld Google
Form wag Kahoot! Tun1sn3s
4. naflésu

4.1. /WM sUsElunansseusveESeuy

nsUsiliuNg Usenausig Msdannnig
UTIWAU MIDITINAINTTUNTUTIEEVDE
dou n1saoy TdInIUssiuTunuresiGeu
Tneuts¥osasaspzuundsl n1sdhsmfansa
10% A% 10% MUNDUVINERUUNGY 60% Lag
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nsapuUszdInIA 20% n1sUseiiniuauds
UENBUAILTILIU MIBIUUNANNKAZRAUTY
dennudndulunisldnisimsnsiguinaes
Qﬁuw%ﬁéﬁa Next generation sequencing ﬁlﬂi
mé’i’am'ﬁmwLgsmmuajiﬂﬁ’fﬁﬁ?qLauﬁmﬁams
LW’ISLgﬁlﬂﬁgauw%é 15l plug-in Auansneudie
wadwsLAnsafuLazthAnwannsaeAuels
310754 plug-in wuulavielilnadnsaigosnis
LazMFIATEigLTNYRIAUNIETinouausse
nsldarsnszaneasiuingu faenndeady
wmsaitsudaluglngludeunuanius wa.
2565 tnAnwiefusieuwilangisnisuseidiuly
InauiNsIMATIULLUUIUSA Usenausiy Ay
ATUNIUYBITITED AINUANYIAILAYYNABIVDS
Homuagnsgadetoya

4.2. wadwssefFoundutming

foudiaudiferiuidenivunniu e
sunsdeuslahanduluiosdou dutudeu
p9ulailn3e asynchronous learning La? QJL'%EJ‘LJ
a1unsavdeya (Information & discovery) wia
Nﬁ%@gﬁuaﬁmﬁzﬁ (Interpretation & analysis)
ﬁmaamlﬂummfluma (Reasoning) Lﬁauﬁﬂfgm
(Problem-solving) 19 laedanalaainnisnaua
IndatinlenmaliiFoufunhiieyanasinuniu
eunoudnuld Lileduaiunisdumdoya
(media literacy) wazn1s5auile (collaboration)
TunSeuriu

ARsuiinsndefuiionsudonluty
Gou flesnnaivluduSeuidnunyligEou
ansdummneulsiognsdase ileduaiuns
fumnteyaiarunsadrdslinniinninanluga
Hagitiu fEouannsaligunsaididnnsetndid
lunisrumdeyaanninsansizinisesulatuas
ihdeyafilfnefnedufiousudumuuunin
Tumsvhedeiiin “Auld Unwduld” weduns

cCMUZ

g lsfizeudiladeuiunlugaiagiuiends
arusauflofuiiionddgniuazdasontiie
a519a59A

HReuldimuinuensdeans lnefinsila
ag9iuszAnam arwnsadeansidlunany
wnanWesuendoansAent uarn1saedns
poulail iun1suEn dausiu (Engagement) Tu
M3Feus unaunukaznseiuse dwaeiiuld
ann1saruAauelutudey waznsld
unanasu Microsoft Teams Tunsyigiuun
Jaymnsinge war Jymnasldamulvsunsy
Fatlymilumsilusunsuiiinduiuunnseiuly
muszuuUFRnsvestSeu Jeaoududusios
srufedufiFouiie@nwiisnnsuilalgm
(Ui 3) videdaeulsimudgmududeaiugiFeu

1Y a 1

wirjiFeugieiuundayyle (3Un 4 vsensdeans

Y

MueanglutuEey (U7 5)

Pt i @ Byperyiees partitae (HVFOIVIRE NI MOT AVLILABLE)

NTu e dinsblad b tha 0504 oo ol OPU mader
FVIER VLI MER AL VAIE BELARLED.

& wi ey p o el o wiier i erals vereasla sten T 01

T} Mok 3 Sypersnos partnon (% 0) (VIRE KEW WOT &

@

sUT 3 dymilAnannszuud fiRmsiiunnsneiu
vosfFounazfaoudslaiumsuilalnganus
foszninaiFounaziaoulunisfumiinives
JaymuagiBuiluiigniosnseungy
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I CARTLSSO L
B Ry T T A R AP e

sUN 4 nsvreiusndynivesdiseulunisly
TUsunsy

LARATLARA T CHALLRLAS,
- R LR = P+ Fulin o Lok TrmaamTuind s 7 e

128

T sl r

sUN 5 msdeanssevieissunglutuitey

4.3, nadwiseanasdfidisnilasnis

fimslddensaouvatsguuuuinninng
gounglutudou Snsldineluladansaumean
Uszneunsiseunisaeusniy wenainnnsly
Microsoft PowerPoint lun1sussensuds g
nsld R Markdown Tumsinesenansdonns
aouluguuuy html ielvgSouausadnaon
Mdsdmiulusunsuldegnansuii dnsingy
wuunsBeudiflensuaussiegunsaivegiGou
nfegiaty nMsdafiufiowdtymlnewtioan
\WWu 9iu MacOS wag fiu Windows finsld
Mentimeter Wag Kahoot! Lﬁlalﬁéjﬁauﬁ
engagement lududeuanniy (nw 6)

Jymiiinu e dudeuldnsiunis
InsFgusiuuiidsin lumsianisiseuns
adounstoluazudouan iy Active room
¥9481A13AUSUTANTTUNTADULALATITEUS
(TLIC) avinededesing Jalanumsngay
WINNT NEIAR AUMLIYBINABURENATIDY

CMUZ

MlausedufduiusivgiSeulaaganaia
waehiseutadungy JusseniArensuin

LAYIIULDAULINAIITUS I ULUUALAL

sUN 6 n1slY Kahoot! TuduiSeuiiiaiiiy

engagement

5. &3y

msdansBeuiiaonadosiuanmssud 21
TunsguIudvn 215495 Selected Topics in
Microbiology | (Microbiome Analysis) lasuna
pevusuiiRangEeulaglafunsussidulioglu
szAuANn wandliiuinnisdnnisiseunisaeu
TnganAnudfayueInsaoy udiufinszuiuns
Beufuazimuvinuziidonadesiuanissui 21
wngaufuiionin ufhedilymnisszuinves
hh¥alalsun shlvimstanisdeumsaeuluiusou
Ldanunsavile winissiusieduvesdiSewrinla
annsaudlatymiiintuldegaiuieiasiou
nsuidamlutudeu Sntamstudindavied e
TFeuansaddadomuasnumuldnni gn
na1 Fadunisihuszaunisaiainnisdig
Tnssmsnsarauurld fEsuaunsoalilusunsums
sudransaumanlidl GUI e viguTnues
QAunIdldBnTeduansiarinuenisdumeniug
shemesiazm iU mAugBu Jedanudy
lulsiegnsgeiaztihguuuunmsdnnisFeunisasy
Tudnunzdludszendldfuindudely
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N1338USWUY Active Learning ludvwmalulagsazeann
waeN1IUsEIIUININTYIN

v S dal 6 ey B2ein12
UIIA A1VUNT AT U 3877
wAnemanidanadon anginemans uinerdodedml ouwheut suagim
gunauilos Jwmindeslui 50200
npdvall AgINeIrans uinInendededvd auuhewt duadwn
gunaiiles Smdndesui 50200

E-mail nattawut.sar@cmu.ac.th

UNANED

nszvdrieluladazernuaznisussdiuindngdin (213312) fidenieatunansenures
wialuladredanndey wnAnveanaluladazein mavdsugmaluladazein msUszgndltinaliulad
avovlunuiuAnnndey svuturesnisinnisvends nsUsEindnInsiinuaznsuUannumruneg
Fanansznusedanndon sufansdfnwlutagiu TnquszasdiiieligGouannsaausuuzuas
Usggndmaluladazornivngandmiviunadeuiddu aunsoUssduiginsinuasinseinan
senusedunndouvesianssuen 4 1 lnslowiglulnsfinw 2564 maeud 1 annasdliuszand
domlaenadasiunszuiumaBsudiuy Active Leaming satulii3eufinmsGeusienuiosie
\n3eadlefinannuany fmswamninuznsihnusmdiu wesimuvinuensdunaiiiodan wans
UspifiunsiSeunsaeunuy Active Learning Usting3ouldussgnuununisaouiingd Tasusudu
NnNAdUVEINIEoU TerunszuiunsEeudranvansguiuy fe mssuilsussens mseiuse
faflutudou msfinvinsdifegaidlusagiassme nedmauaslsaiululssiuiinuesaula
Renfumeluladazerauazmsussiliuiginsinvesdnfas/Aud/uins uasiinnndesonlusuuuy
vossungy msinvinugltinaluladlunswdsnanulusuuuvdesaififiowaznisesnaniiiauenii
FuBeu mafnademounaenssuunsintieneituineinsanmaaun sufiianssuneniseu
(hackathon) WinnssuaRie lnelimsuseiuranseuinnianssulusuuuunisaeuinug (take-home
exam) AzuULU 1891 NasUEe NIt ELENTTY LaHATIUIINATINTINLBNE5OY UBNIN AN
Haoudsdinmsdmhdensaoulnglidessulauas mslizeviiuassmiumsaouluisnisund luswan
AuzfAeunTriaziusunsaoui v iuldesradusUssanfuindnuludsely udddununisaon
Flunsdeussidedosiumnuidsrmaanizi
Addey: welulagazenn, n15Ussiuininstie, Active Learning
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1. uni
ﬂmﬁ’uﬂmm%aLLamﬁauﬁﬁwuauLﬁuﬁuﬁu
idesnanuanngnanesuuuy TaganniAnan
Ailovosmywdidnislinineinsesraduiudes
wazwInNInTNIsEAlunazdasiunanizang o
Yadanndedlunatedudsliaunsoudiole
ogn9uedl 1ilesannszdumugsennuaz
g unsatymlng 9 ﬁqﬁ’ﬁ%uasiwia
e Fadaiveauveanansenuaintymas
WO ITIRTILAETNSoNDE UL DA AL
uywd uiifoyatnansiifefudsindenass
Puun dvangdesmslunisdntadeya 91
dooouler] deludoaiiie Wudu fnu uivane
adstlymAanadeundugnasias Fududesd
vimelunsinnisifeunisaeusudnden
delgFeuiienuaulatuiddon Tnaenzagns
54 nzderunandy (Disrupt Society) fidawaste
WeNsBeuFvesywd lngmniziunisiseus
wnnsalmadanede ddusiniiunisaneven
Mnfaewiissedey sgnslsinugiseueiall
yueLIAALANAeeniU visedseuealiaula
TuwmanisaEanndendgnvduentuun vl
UsseNAtuiosseuYInANnaule wazkSey
graldanuisadleasantunisalyninieda
wandeuiiu o JeoadenarenadugysnsnsBey
waginwrendnluldninuaiuisalunisuile
Hymaawnedeuiilusserdunazszozenls 1
lugnzviauaaunnensuyudflinan ey
maudleliymdanadevegiadugusss
uonINil MsaUSuIUABULIAAATES
wnwuinfenazFeuiinueluansswi 21 Tu
nszuRANAUIemansdunaden a3
aenndedlufunsiauinuelugusing q Sene
Frenmunenvuliiiinvensdunadesdan &
yumpsean Nty macndouluning

cCMUZ

ansagaUszifiunsdanadon Tuaufamsudly
Hynluszezentedrediduvuiiugiuees
Inereans Seiniiedesiuinemesas
wanden TamafinunumilsigFoudidnsnluns
Foud thluganudnlasioanumsaifiiatuld
DEYNADIN

dwivivimeluladaveiauaznisuseidiy
103n3%3m (Clean Technology and Life Cycle
Assessment) SHENTEUIUIYT .88, 312(213312)
Dudvamslundngnsinenamansida a1
AAmermansaanndon

ANEINEAEnS WInendedesval Wn
vhmsaouatausnlu Unishnu 2564 maeudi
1 dmsuiindnulundnanstudf 3 uasdithfnw
ameilouianuasiuiu 11 au Teeidendn
wialulagazeinuarn1suseliuingdnstininig
Foulosansnsddsznoundn e MuuwlAn
waluladazen AToUARUITINANTENUYDY
wmeluladsioduindon nisdsuginalulad
dve1n MsUszendldinalulagazeinluausiiu
dawandon uazdunsuszdiutgingdin
AsoUAgY Nsdndiduturesnsinnisvends
wigldlunsussiiuindnsdin naenaunisula
AITNEBHansENUReAIINdeY Smfansd]
Anwiludagdu

AMZAABUTIBBNUUUNTEUIUNTSEUS T
A9AARBINULUIAA “N15IT8UIUUL Active
Learning” fifn&sldsuainufionegisuinlu
Yaguu [1] Fedu unamuiERadunisthiauenm
sumeImsUiunssuIuiainsdeudvenili
Juluu Active Learning wiauiiauonaansmas
MnasadunisiFeunisasulunianisinuadi
ARiviGy

2. nanny/maenianly
LLmﬁﬂmiﬁauiLLUU Active Learning W
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wnAndiugBoududdnyiian Walenaliiy
Feuldasdlensyyinfanssu ilelmAnmsldviny
luganudn weadaislun1sufuRnusazunly
Yy ludinasa fiseuanunsadneven 39150l 1a
wbsszvinsg3ounardaou Tasluafn unumnil
Fapadunuunafien Ao daoudievealiuny
Fou TemsGeusluamssud 21 du unumilfes

v

Usuiasunszuiwimilval Ao dasusioadug
g1ultgAuaraInliungiseu (Learning
facilitator) rufuinenssudfifiussaunisel
ReduUssifiunsdanaden 1nusseInIAns
Sruntstusasuandsussdanuilududou \On
lomalvgiseulaiseusuuuiinues (Student-
centered) upnanil fi3suavanunsndududeya
WAy naenauasilennassUfud laglidiin
vhdonngaeuiivsediafen dudunsianiie
son1sdnwiluideiinuesaula Tnedasia 4
witulssiiunsdiAnyunnnisaidaadenlu
voaduvesdiFoues uazannsdislunaging
Uszina (Phenomenon-Based Learning: PBL)
sullufanmsinauemaluladfifalvsisunmsus
Hyynaannden viesunsoysnuaainden
[1]

LONINT AnuEADUS tBNIUUNTEUIUNS
Sous neuusdndindsniseng 4 illanumang
aufuiSeu gae1UssAniamnisiseus uaz
nadnsiludAny mundnnis “Aiselnunenis
S8u3” (National Training Laboratories of
Bethel, @n3golasni [2]) 819 m1ndnguuuy
nszuaunsiseuslmdunissuilsussenaiiie
pghaien UssAvBamnisBeudaniniuldtes
SeeuiulifFeuldefuse Farsallduds fn
M3UGUR vierenenaBaliudifleusnduteu
Feguuuumani mndnalaenndostuiomiivi
gAade TaufumAlulageng 9 wdd avdaasulig

Y

CMUZ

SouAnnsianvinuzegedusyaviammannty

NNSNNITHATNUHU1AY WUINAY
devmvesivunaluladarernuaznisuseidiu
Fpdns?in Gedredananunaiaivinisuas
unaso198eaulausg 9 [3, 4, 5] LagnuAY
Lﬁ?i'Emﬂayuammzéﬂauﬁgﬂumﬂﬂﬁﬂ’ammﬁzmﬂ
AUULAT AziaouanialinsruIuMSISeu;
el azdaasulinisianisFeunisaeunuy
Active Learning fiusz@ndnin vinlutindnen
aunsatesnnnuiluldlaase useaniunisal
dawndenlan senadeatunnydsnslugatiag i

3. ASTUIUNTEIUS
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Safety Practice of Research Laboratory in Thailand “ESPReL”, Aillan1sussiiiuainudasnsievie

UjuRng atundluisAnaSs? 2 [Lab Safety Inspection Manual, Second Edition] (2558).

[2] National Research Council. (2011). Prudent practices in the laboratory: handling and

management of chemical hazards, updated version.
[3] ISO 14000 FAMILY ENVIRONMENTAL MANAGEMENT, available online https://www.iso.

org/iso-14001-environmental-management.html
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[1] wsiing 2edlnyad, “nsiSeusiBeinuaznisidiusinvesdiSeu (Active Learning)”, J.
Yanasangvorn Res. Ist. Mahamakut Buddh. Univ., vol 8, no. 2, pp. 327-336, 2560.
[2] M. Hutchings, M. Hadfield, G. Howarth, and S. Lewarne, “Meeting the challenges of

active learning in web-based case studies for sustainable development,” in Innovations in

Education and Teaching International, 2007.

[3] R.T. Johnson and D.W. Johnson, “Active Learning: Cooperation in the classroom,” 2008.
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FOUNANAIA LATNAFDUNAINTVI roleplay Loy
Tinan1siAsigvinzuuuaInnsasluay s
AaUIRTe (Fagudl 3) nadidausaalududou s
fenisasuvateniaiilddn@nwiagiieunis
Waun15i3e U unsazioudn Jananis
Answiasuuuiiintuazyilainanuladle
unumnthfivesunuimnaiies fuiyuvy
Weuesziuiesduwazseiuusena doliian
nshushangFousarldlaluunumiaiesdisy
ARYaU IN159996UNTEUIUNTURUR agviili

1Y

tnAnw A lallomalsedAyreInTe UL

warsdulunuinguszasd

sUN 3 uanwwanisisgusiiunsinaaulnle

LULENUNUIMA LA SULBULI8INNTTIVRANN

4. WaN1SANEN
nan1sAnwInuItnAnwliauaulaly
Uszinulvilg s2ufseSurendnnisnisdnnisiie
SaunsEan taganizianssuatulnliuay
mMaineas wagdinisuaniudeuiFousiuegaiy
5558 waranmsiasieiazuuludiniae
Amdudenay 30 wuindndnwne 6 audinanis

Sousluvszinudananliduanmieiunisainen

¥
=

\Avegfiseay 22 (Fagul 4) uenanildl
JAsigRuseiauAlN@INisalunisesuie
aniun1salingisounsean luseaulansiufianis
wawUssnanelaaaunisainisUaseiigiseu
A52ANGN LazHANIENUAINNISUABULUAsEN N
NT8INA WIUNTEUIUNITIIEUIUUY active
learning laganAuHaAZLUNIINNITTUSAOY
wagndenisminanssuiuulsainad (Role-
playing) muunuIndilasuteuaie (Hnain
AzuuuiLvesazdluienay 35 ) Fgud d
WU
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10 SEUUNSARAIURIRReUuUNAUlET oS Fadaou
& s e ] o Y Y
E0 e = [ [ aglpvinisusudgaunlululeniesiely
B oo f b hemd b mER R 5. d3Uma
E 40 v-:' i . 27 0 W »1 1 - o
E o | A EE RE pER el REE NITUIUNITFYUTHUY active learning lag
I:l ' 1k I“" ‘.\l-.- ¥ ! .'.-‘ U o a 6 .
o lbacesl  Rewed  beaed | keeeal | Resed | Resed pfunsinAanssuLuulsawad (Role-playing)
1 ! 3 4 & - g 1
Studeet nuenbes VRS eulnaansnsSeusiiuduneiosay 50
dl a Y o U o 14
UM 4 LARINANITIIBUFNBULATNAINIINT  ghrglsimuannantunisallsaindelyalalsu
nan3sy role play (COVID-19) vilvinsiiuteyaluunsdiulaise

a ¥ YV :’I 1 o 1 1 v a o
NANTILIYUFVBIHLIGUTIUUANDUNTINT MIGK ﬂszﬂamuLﬂuﬁmmwmwsmﬂimaug

a a0 d‘ ¥ v v °
NaNTULAATILULLRAEIDEAY 27 (Fegnsouns Wudn1sAnensn 9A25LiuAsRan1591n1S

OI b4 1 a b % ¥V a o o o '
29 LLaWﬂE‘j@iaﬂaz 25) ﬁ’ml}\laﬂ’liﬁﬂuyﬂ@\‘i@ﬁﬂu ﬂﬂ@’]m@WiaN‘UﬁULLN‘U?@QTU@@IU

a

PAINITVINNINTTUNUINAAMRAESD8EL 29 (A0 -
u 6. AAANIINUIZNA

Sovaz 32 uazsgniosas 26) wseAndunsiiiy "y ¢ v
Aduveveunn AuduInnTsuNTaaULaY

JUVDINITRUUIN508AY 50 VBIUNSYUTIVUA o e . _ ,
v N1338U3 (Teaching and Learning Innovation

agalsinumniiansandusieyraanuing T
‘* Center) unTinendedesini Alvivuadvayulu

YNANYIVISIBLHNANITS YUSTNLAUNT DA A LA o a e o
g lasenisdaasunisdanisiseuiuuulnig

fato1atdutnwsizAanssunvianluyaq v o o -
d0ARARITUANITIUN 21 LaTYBVOURANAIAIY

anunisailsednalasalalsu (COVID-19) r o -
LN¥ATNFINAENTNYINTTITUIIR AMY

seu1nvinlynisyinnanssulusewias Useneaunu . - v e o
NYASAIARS Un1Inenaedesluig Nl9nns

atuayulunsuSulsesednan a ail
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[1] dinnuuleuswasuaunineInssssuvAuazauinden (2553) 8NULEA atufl 2
LAUDHD aqé’zy}zyﬂawizmsmadﬁwmim?{ammaaammﬁmmﬁ, d1inaudseaiun1sinnisnig
Wasuulasanmgiionnia, driinanuulouisuazuaminenssssuvauazdanades, ngamme.

[2] 718 Fnlsas (2553). Madsuulasanmgiieniavesive w@udl 1 (@nmgiiennialusiin
wazlawi 2 (wuudaesanmaiienmawazanmgiienidlusunan), ditinnunemuativayunside
NN, 176 nti

[3] Office of Natural Resources and Environmental Policy and Planning, Ministry of Natural
Resources and Environment. (2021). Mid-century, Long-term Low Greenhouse Gas Emission
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[4] Lowering Emissions in Asia's Forests (USAID LEAF) (2016). Climate change curriculum
development. available online at https://www.leafasia.org
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NSNEAT, NFNNNY. 1-82 nti
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Tunszuauivn Selected Topics in Animal and Aquatic Sciences
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= = 1
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UNANED

N32UIUIT Selected Topics in Animal and Aquatic Sciences ¥UIaoNATINNAMAIENILAL
dwith uAniBsudifnsuidelmifaulamsdmmaniuasdaii masvszgndlfosdanudln
ysdmmansuazdriditenssdauas viensiaunanududmmansuaydn it Tnglunanisfn
i Wivusshdeidenasss es “uianssuhinmngiissdniindaadey” Tnsnadnsnnadouiues
nszvILin mualviindnwaninsaeiuie uasdszendlfesdamudlmimsdmmansuaydn o
nsuBnuar/vidon s Ui udmemansuardn e TneundtinAnuniiamadeudeulunsyun
il andutindnudutianrie naGeuaeingmundnges Aelunmansfinud 2 D7 4 Afenud
fuguuazUszaunisalaniafinumisdmmaniuardniiroudreasuiu mneenwuunisideuns
aouludnuadliindnun Sinmsiensiduanesiosdanuiiugiudnsilasenu §Esudeuannso
WenloannufifuseUssaunsaiifiniuanuilmiudrannsnthluussgndldldosannzan faeuds
ganwuuIBnsBeunsaeulugUwuwrenseuslaglilasautugiu (Project Based Learning) Tu
mMsUsziiunalassuazatiunsUssiunanuan mass AdaeunasgEousmiuivunnadug s
FeansaenadesfiuingusraidveinszuITILazANNFDINN YR EBuTuuIMavesLUAUR TR
fvuanseu wayisnsUsidiusiniu Ssdinmsuszgndltinasinisliazuuunuuguiad (Scoring Rubrics)
FadunsusziiiunanisSeusisnamilvomnsussifiunanuaningde (Authentic Assessment) 7ig
doulavyiousiuiveanuuy
Addsy: n1sdan1sseuslaslilassnudugiu, msusuliunanuanInes

1. uni Fonasse dos “ulanssurhiumnsFesdnii

NTEUIUIYY 356496 TTBIERNATINIG  93a38r” IAENAGNSNISITHUIVINTEUINIY)
dmmaniuavdnith uinfideudifenduinde  uualidnfnwansn eu1s uasdseandld
Tmifiuraulanisdamanivasdndin n1s  esdanudlmimedmmansuagdniiuiionis
Ussgndliosdmmdlmimedmmaniuavdnitn  wEauas/vomaimunaududinmaniuaydn
dionsuBauaz/viomstannnuiudmmans  dld TneunfthAnuiiamsdeudoulunssun
wardniih Taelumansinuni Wemuevinde  Jdl ssduih@nududantie madeuaarie
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pundnges Aolumanisinend 2 Suli 4 7
g TuarUsyauN saianiafing v eding
aansuasdarithdeudnansudau mneenuuy
nseunisaevludnwasiliindnwiidnnns
Aingiunngosdanuiiugiugnisiiass
o FFoudouanunsadenlonnuifunio
Uszaunsalihuduanuiinduaiaiuisaiily
Uszendlilaegnamunyan daeudseaniuuisng
Seunmsaeulugduuuvenisieuslaglilaseny
Lﬁugm (Project Based Learning) fifinsashma
\den (choice) ngliiin@nwianunsaiantinte
ievhlassnumuawaulaveswuies ledauny
nénveniomitaonadestunadndmaiiouives
nszuAmeEunsuiu wariliaeuduiiuinm

uonantl Tunsuseifiunalassanuagjs
wiunsUsziiunanuanmae Afaeulazizou

1 [y o

Srufuiruanadugndfidesnisasandsaiy
TIUTTAIATRINTTUILIVINALAIUABINITVRY
HEouiuumwesnuiiufod fuuanseu way
BsUszidiusintu Gaflnsuszgndldinasinng
TAzuuuLuusU3ad (Scoring Rubrics) ey
wazgFeusiuiueeniuy Melaussidunanis
FouiiBnsvisveansUseiiunaniuaninee

(Authentic Assessment)

2. vdnnisuaz/vienguiitanld
2.1. madansseuileelilasanudugiu

(Project Based Learning)
BssunsasulugliuureINIsiteu;
Tneldlassaudugiu 1unsisoudadn
UsraumsadlumsuiRaulvwndSewaiiouiu
myvheludinaseedissuy ieidelonaly
dissuladuszaunisalnge  IaSeudisnisun
Ty Bsmanuianudssedsdivena 1o
vihnsnaaes lifigeildsing 4 meaues §8nns

CMUZ

Maunun1sie Annsidudin fanu naenau
Idannnssuiunsanlaganignsinduss way
msUsziliunues Taefifaeudugnszduiiionh
prwavlaifnansgEeusnldlunsinianssy
Fuatvanudiesies thlugnsifiuausi
lnarnnisastioufUa n1sils wagnsdannaingy
TnefFouiimsBeusinunszuumsvhauiiozii
Wgnmsasuanuiivd In1sWgunsEUIunITIn
lasanuwaglinanuiuuUsssy [1,2]
FuneumstansGeusuuulilassnudy
g1u 1) uldinruditugiu faoulvienudiiugu
RenfumshlassnuieunisBeus ilesannnns
ylassudisUuuuiastuneuiidanuuasians
FruFeudainnusniuogdefiasdosini
Aenfulassnuliduiiugiu deldlunmsufon

Calle

yuryaulAsuass 2) Junseduanuanls
aoundsuAanssufiaznszduanuaulaveay
Feou InedosRavionioufansaudifegeliiFou
aulla 1a34 IngAanssutuenadufanssuiidaeu
funtu vieenaiduanssudifeuinnuas
Foamsazhegudn eilumanssdurestideuay
FoudalonalviZsuauaianssuld 3) duin
nausuile dSeuwdnguiuwawaug 19
nszurunsngulunisnausudniiufanssy g
Aeudugsauiuinaunuianssunisiieunes
aued lngszaumnuAnuazvnse wamhiliite
Huwurmaufoitamtu 4) dunaemanud Tu
FunasmanudiiuumajoRdmsugzouly
nsvifanssu TngverUInwaingaeuladu
ssoudloiifoasdovietamifniu o) fuaguaed

Sous JasuligiSeuasuasiisouiannnisi

Aanssu lagldAmnn awgisewdnludnisasuas

'
a

MFeu3 way 5) Tuliauenany fasulvidiSeu
WaueaNansiteu; tnueanuuuianTsuvsedn
nanligiSeuldiauedimauesdaiBeus [1,2]
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2.2. M3UszUMNENINa3e (Authentic
Assessment)
N15UsgilumuanInagse (Authentic
Assessment) fin msUsziiunailiisnisuas
inausiTvannvanglumsauazUszidiunansiFou
3 AMNANNNTA UavAmAN YA o YediSeu
myUszfivanmasadunsuszfiuannsujos
nuvieRansuedlaegimis lagau wie
Aanssuiveumneliiuiiaaziduaunie
anumsainidusisdelndiAssiuiinesdadu
uiflaanunsaidudeunazfussdsmnnni
nuUfiRluAanssumsGouiilu msUseiduny
anmasaduduneuinguasdidoututufmun
WadunnsTiFosnslaglinTziaInudngnsuas
AnuFeINsvesfFouiiuumiavesuiufia
MYuUANToULArITNITUTELIUT WA UTEN I
Uszillunazgnusediu [3,4,5]
BrsiltuszneunsUssidumuanIngis
AITIvanvangUsEnaUiY WU NsdLna N3
fUN¥0I NMINTINY NTTIBNUAUBIVDIHIT Y
Mstuiinangiiiendes msliteasunuuiiu
N15UHURSe MsUsediuleglduivavaunuy [4]
2.3.38n15lvinzuuulunisuseiiiuniy
GEVIEEN
n1sUsEEuNaNISREUIALLLINITULTU
n1sanwliAudiAgyAsud19uInAunIT LA
AziuuiuUgUied delanuduusdogauasld
Uszleilumumsivideyatoundulad waves
nMsUszifiuwuusuindazidudeyaloundudil
Usglowtdunn dmsuiuszifiunagignussiiuds
Junsdaadunisliusslemiveanisusediung
Lﬁam'ﬁﬁwqa Lagiian1sANAINTALING
JaymidrAgyveinsiiaguuuwuuiusadaons
ahanaifivnzean Jadutladondnvesamnm
AIUAINATY (validity) Uesn1sUsziu N15ass

CMU2Z

inauginsiiaguuLLUUIUIAd feoeriafanud

e—

mMuualtiniseunseitdedinuaAey dAnu
donARBITYNINNATIULAUIALIvaneNSUTTIETY
inausinassfeadugusssy farudaau wang
aufuszdudunazaaslil Foudidiusialunis
afannain1sussdiug ey (6]

3. NSTUIUNITIANTSIEUNITHDU

NILUININ 356496 UALALINISISEUNTT
#OULUU Lecture-based Ao UssneLiiedaes
Fien 3 Plussedunnei 15 dawi 3 45 dala
Andudndiunisussenssesaz 100 aglunia
sl 2/2564 Tfjaeunnaunuduiiums Ao
USudndiunisussengasndatieanisiugil
N3TUIANILAL JULUUNTIIEUNNTADUY BFUNY
weluladndnildlursumsdssdnii uas
Usunisdnnisiseunsaeulaglilassnudugiu
finsdnfanssuedusenquynduam Ineilyaeu
Hu facilitator iteidunisdaaiunsGeuinase
In @eAARRINUNANNUNITSEUINITATIN
ANUTAIEAULDS (constructivism) NuNTATIS
A1udfenules Tngadisassdiueiu
(constructionism) kagA1TLSEUILUUTINLE
(cooperative learning)

TudUaMuINTeenIsReUNITARY Haauyi
NITTUAINNTINVINTZUIUIBT TOUIIATAY
donn waznadniniaiFoudvesnszuruien
(Course Learning Outcomes: CLO) lnglavinnns
ponuuUBnIBouiuasvhiansauliludesdu
wazasetennassiuiy lnge1dun1sseaunly
AniusEnINgseu wWunsiidusiuvesiseu
TouansnUAnLALE Interactive presentation
software: Mentimeter (éhashﬂugﬂﬁ 1) uay
Walenaligseuldinailunisvitfanssuniy
vhteiaulannninisdsiliussensaine1anse
faou Taogaouvihmihmiluiiusnu (project
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advisor) Witufjeunaanmeanising uonaini
J3suaun500enuuUUIULUUYeIlATIUT
aonndasiuiiemilldFoudting project based
learning Usuillunnanudidrusanlutuidou
FIEUANNAINTIVDILATINY HAALYIDUIN
n1sUURveIiseu n1siananIuanIngsa
(Authentic Assessment) kagn15UNLAUDNAIY
Fadutumeuaarneresnisvlasenuy

o LA oD T - 380N 2

ATIHATAYIY

i b e et e el et B e 50 B8 S

andunTl sz

-

SUT 1 fogensseanenuAaiusrinegGeu
W1 Interactive presentation software:
Mentimeter

Wil duiilesananiumsalmsunsuinves
Tspdndoltalalsun 2019 3sldvinisusuns
Feunisaouluguuuu online Wann 53R
Uszanafisnindslamnuanisvinlasseudy
Uszenn Tassnudnwauadl nease tdunns
neaeanelisuUsrananazsyuznandisin

3.1. Digital tools #lluAanssunsGeus

_ Microsoft teams iiiosanndnane
wninendeslndnnaudl account gldues
Microsoft Fasznausedeyaiuguresindnu
LaE Microsoft teams fffssnfintanizdndn
WINPT Tl NUAIY LazaINITORTIEOU

CMUZ

Hounduldavanuaswiugr Fafu Microsoft
teams TUASNOUNNIEAITNA (assignment) Lag
upload don1saeusing 4

- Zoom meeting Huedeaiieldlunis
FEUNMIABUUTILY WaZNITUTTYLIILITUAIY
AMTYaIlATIY 0U-RaU 8AUTY

- LINE 1Hudesmdlunisdeanssening
Beounazifasu flesangFouil account dmws
warh3euld LINE Chat Tudisuszdriududsed
HiluuazuennasIvns

- Google Jamboard [7] Huitlvivesaiidu
\ndeufesruunanAlvEEouwANg vy
st wazdidusiumenumiging g lagly
gunsallAAouT

- Mentimeter [8] ld%5U59U5WALAR
WinwazeAuse %"w‘ﬁlu interactive presentation
software thanldlunisssaumuAaiue sy
FoU Lazasvioudn

- Rubistar [9] Wanlgluniseanuiuuingi
nshiRgIUNLUUUSAd

- Canva [10] fiFeulddmiusenuuniuemy
(Wawasunauslassnu)

3.2. %y’umaumi@‘hLﬁuﬁaﬂﬁmmiﬁ'aui

nandildduAanssudiuiidy Active
Learning Usznaunae nsvintuauluiesiFou
uaroRuse wanudsunadnsusiteusudu Tne
fiffapuldu facilitator e ligiFouhesAruii
nannIsesAauaY Uszaunsalainnisiy
aniafiny) NUTEUY Zoom meeting Tayan1s
AOUNUNNENTEITY UaT MIAUATIIINENENS
MATNINIUsERUTRLaLUIUTIR 91013
duAulugudeyaiseans wu ScienceDirect, TCI,
uay NCBI LTusfu InseAunedeyaiviusulely
usiazvteH Google Jamboard (3UT1 2) wag
ligSeuiiauesigauanuinme yaduam
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HIUTEUU Zoom meeting WaE NISUOURLIENIU

assignment K74 MS Teams

” ]
% £ =] v e AT l“-!
o Miral, wn. _—
= [, E

gﬂﬁ 2 nsefuseveyaH1u Google Jamboard

iauelasauludavigavine diddawmes
thiauelnssnuislusUuuunistiauauuuln
\wWain oral presentation HIUIZUU Zoom meeting
WAz poster presentation @119 assignment 114
MS Teamns (fegsluamasluguil 3) uazsuiu
PONUUULNNINNIT IR RULLUUTUTAd LaglY
RubiStar

uwnasrrfusuluszuululoviace
(Biofloc)

FritmAbd ksl irdisul

SUN 3 Fee1anaenu poster presentation U89

2

v =

UNANYI

4. HAN1IANINTINNIETEUS
v = <
n1sdan1sseunisasulagldlaseanudu
rudunsdnfanssuneagiseudugudnad uay

cCMUZ

goulinisuntamegiaduszuu Tnan1sitlass
sufimsysanmademangluvesniaiunden
mansuazdnith Snsysanmadenuuuty
8197397 WU 09AANININ SISy WEiSeu
fasfoufiRaslunsFousidugiFoudy
AUENAN fausinszuIunsAn wagn1suAtlam
othadussuy Saazassiounanisdouslavedaou
uazfEeunnlasanuiidavh dnsdaaduuuma
TunsasiloufiR wail

- asuvenuadeelviisuwieuslvuin
(Teach less; Learn more): aANISUTILLLNGD
e 9 Falus (aseumauiiionmdn) a1n 45 Falus
Andudosay 20

- iM38MneANNETAINIAREEUAUNULAE
FuduanuImenules (Facilitate): auuiugi
LargIwIeAINarAINluNIAaunaenINg
waziTemy

- TiSuulaeniasiiovinesy (Learning by
Doing): {istulaasiielaseu

- 91FENANNTTIUT AUV S HULaY
uwnasaus (Collaborative): Faoufiuniuinu
vdn vy duivinusn Wuaauszsne
wazlviAUTnuiudiseunaenszezaInisyi
1Ay

- p1fielanuianuluase (Real World):

¥ a o o

Assuinilassnunelassezia (idu 1 ae
M3An) wagsulszanadisidn (Wsumsgamnyu
UUTLIUUNEIUINNTLUIWIN)
n1sUseiliunaasnauannsuunve sy
o IeuNTIINENINAN IR NTUTEEIY
AUENINTII (Authentic Assessment) L1Tu
dnwaigmsusudiuiienisiGeud (Assessment for
Learning) #n1slideyadounduaingaeuuas
donlutuieu Tnsldinusinnsliazuuuuuy

Rubrics Miapuuazisousiuiuoeniuy 13
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F189UANUAIM 1INV DEsRLTeY
WunisTauazuseifiunafiiiunisiinanis
UssiulUldviui ienstismderBounaziile
USuugsmsaeuvesaeu Tutanunsauseidu
WeANT I AeuEnuNzvaISaumualuield lng
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[1] F. Ozdamli and G. Asiksoy, "Flipped Classroom Approach," World Journal on Educational
Technology, vol. 8, p. 98, 7 2016.

[2] K. Fulton, "Upside down and inside out: Flip Your Classroom to Improve Student
Learning.," Learning and leading with technology, vol. 39, pp. 12-17, 2012.

[3] B. Goodwin, "Evidence on flipped classrooms is still coming in," Educational Leadership,
vol. 70, pp. 78-80, 3 2013.

[4] R. Caceffo, G. Gama and R. Azevedo, "Exploring Active Learning Approaches to Computer
Science Classes," 2018.

[5] J. J. McConnell, "Active Learning and Its Use in Computer Science," SIGCUE Outlook,
vol. 24, p. 52-54, 1 1996.
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- Problems and Solutions
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- Entrepreneurs Challenges
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- Financial Tools
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- Marketing Tools
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Jan1siulguinisidu wu n1519 Machine
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- CRM
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- Project Managements
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Project Management LagnauaAInu
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- Designing Digital Tools
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1. Porsche Ruengvirayudh, PhD (Associate
Director of Grant Evaluation and Statistical
Support and Part-Time Faculty for Department
of Psychology Loyola Marymount University,
CA, USA) wnussengluinde “Applications of
statistics in real life”

* 'APPLICATIONS OF
STATISTICS IN REAL LIFE

et 5 e

2. YUKl OKADA, MD (Setolabo CEQO) un
ussgeluiate “Experience Sharing of An

Entrepreneur”

" YUKI OKADA, MD

Setolabo CEO

PR o e D BT
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[1] AuduInNIsuNTiEuiPNaINTUUNINGIRe. Active Learning, available online: https://

lic.chula.ac.th/images/Active%20Learning/Active%20Learning 01.pdf
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(Combinatorial Optimization Algorithms and Programming)
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[1] CMU MIS (2564). s189unan1sUsziliunsaaussoansdlnetindne wunaumdeuseidiu
Use9101an15AnY 2/2563 204454: COMBINATORIAL OPT ALGO [001000], [seuvaaulall] wwas
i https://mis.cmu.ac.th/cmumis/mainemployeelogin.html

(21 livsngTerusis (2565). maiannsadwsnsGouiniussansnmuassUssiunadmu
Mé’ﬂqm (Developing Effective Learning Outcomes and Assessment for Programmes). [S¥UU
poulail] WAESTILN https://www.ubu.ac.th/web/files up/46f2018081509524869.pdf

3] Usnyay1 mnugiingna. msdnwilsjanadng (Outcome-based Education) TaefifiFoudy
AuBNaN (Student-Centered) waznsldlassnulugilunisGeus (Project-based Learning), lonans
UsgNaunsussens fumnivedededing, w1 - 7.

[4] uninendemelulagnszaounaisuys (2565). vinludes OBE?, [sxuveaulal] WasTian
https://www.kmutt.ac.th/education/

[5] CMU MIS (2565). $1891UNan 15U 0un 53Ul uuenauimteUssiiiy Uszdnnianisane
2/2564 204454: COMBINATORIAL OPT ALGO, [seuvaaulali] Lma'qﬁm https://mis.cmu. ac.th/

cmumis/mainemployeelogin.html

NANAIIN MR SuAzIMALULAE 191



CMU21 (2022) ( NI ' 21'
Chiang Mai University, Thailand J

Active Learning for the Online Class: The Knowledge and Innovation
Management Practices in Small and Medium-sized Enterprises
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No Evaluation Point Excellent

(4)

Good
3)

Fair

2

Poor

(1)

Very
poor (0)

1 | Completeness of the work

2 | Accuracy of the work

3 | Applying concepts, techniques, and practices in

the class

4 | Situation analysis based on SME’s context

5 | Suggesting KIM solutions and plan for the

company

Quality of document

Quality of presentation material

Performance of the oral presentation

O [ 00| N | O

Effective answering the question after

presentation

10 | Keeping time during presentation

11 | Keeping time for the document submission

12 | Original ideas, not copy, no issue on ethics,

references, citations
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mauvuYeIUsTIWAlneAtiuAeu 10 U
dulugiAnannisniunvinsonuilas
ninrelulsesimanazsdszinaioudiuLie
dy = - 1J 1
INERINTTU Naeiunlunamioanvazilunes
9 & A aa v
nsgne Usenaumig Nuisuniguideuseu
fanmonmalawavwiaunaiwuneliinnig

dvauvesansuaiiunldaruisouninszaela
o § va a a & A
liliUunuansuaiivgs Ineanigluiuieg
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e virlrnunfinaUszautgmuaivnig
9INATIANMANIINAN NN TUTENARIT
na1un ulUAsamnBue) WU n1sANUANTILIY
=3 S 1 ° & Ao = i

Fu msnlunlas ilaluiuniaudsssionis
WAalsaszuumsaumela Jymuafivniseinie
lunawmilalidinansenudoguaineundeves
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nsazanvesriuvseduluamadulnginain
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91nA wagnsuenmionnnnsusseredaiy
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NFEUIIY “UaiEN19eINIA” Foninagnsnis
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mmﬂﬁ”’wawﬁﬁaLLazsuamimmU@maﬂw way
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Samzmmaaﬁﬁamiumjmﬁaﬁ%auaaaﬂ
ANufveInuLes HunskandesaAiidelnely
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UsganSam dawalvigiSeuanunsatiesiannusiy
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2. M3IAN3EBUNTEOY
eannnszuiinn “uafivniaeinia”
Judnidelmisesfundngnsineraans
Aunnden (unnmd) deiimsdoumsaeuduads
wsnveamndngns sdaiduloniafiuazasainse
N5IANTEUIUNITIEUSUUU Active Learning Tu
daduia 60% veansussensle dagfaouls
MvuasluuuniIsiseusiiaanadoeiu

CMUZ

NITUIUNMIITEUTUUURALNEIUTENINN Passive
Learning Wag Active Learning na1fe AanTsu
#1139 MelAnTEUIUNITSEUIWUU Work/Project/
Activity based learning Ingn1siUalonalyiy
Fouldiiumognsazdluneauy Tfuanasy
mmﬁﬁ'fmmm%’uL%@ﬁﬁﬂawuL%aa%ngiuizﬁu
Wi waglmindnwladloniasiuianssy
Rerfunafivmaenandnlagesdnseineg vie
n1sialenaliigiseulanaassiiausniudn
wiuvdonaau luguuuuesdesiadfiiie Fsazaae
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walulagiirundlelinauiinuniniag
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2.1. MIEEUIHIUNTYIU (Work-based

Learning)

Tunsaeuusiasiiterzlunsinnisteu
nsaeufiduadugFoulnAniamuinisyasu
HumaBeudidemanssluraedusu idduguuuy
nsaousaulatilarnisuninaauIflense i
fReulddlaludonundu wagiinsoduse
ity Fanmsuenifunduuasnisuansaaiudn
luusiasyaraiflesietin@nuamedouin
v 11 au Seanansadaliimsuansanuio
Funeyanaldudsniinsaeuludion

2.2. M3euiiulase (Project-based

Learning)

nseudmelasanuan Tuseninnis
dansiseunsaeuluuieiite wu n1stesiusm
LB9ANUANENNBINA UALNITIANITUANY
a1meneluenas Wneligiseulaasdio U unass
lunsfnwn wazveaes fMefies lngeaniuy
nszuIuNsBeusliSewihanwduiy way
insdnauemeUIna
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2.3. MIFEUIHIUAINTTU (Activity-based
Learning)
n13seulaen1sUHURITe Learning by
Doing \ilessensiisunisasuiunioglureiiil
Aanssuguruludedlwiiuagnuonatulunia
wile lnglwin@nwlasiufanssudieg lngsu
nufveIfnsuazmienuineg Mieadasiunis
Jansuafivniserniauazianssudiiendesiu
Wanunennswaunidedu (Sustainable

Development Goals — SDGs)

3. NAYBINITIANINTTY
3.1. MIBEUINIUNTYINU (Work-based
Learning)
Tunisdanisieunisasuluusaziivoay
I3 Y] a A a va Y a
Jumsianisseunisaeunduasudiseulinia
wwnsynenu WunsBeudilemansglugs
a v P & ! a s
Suau wazinisunsnilomludiuresnalinle
TurFoese Au 9nNedlAINTINAINY UnTn
AN 1
AN 1 MsNdanstsukaznseeuluufay

v YV
KIVD
Sdtuit e Online/ Work
On-site
1| Introduction of air pollution Online Group

2| Meteorology and its relation to Online VDO

air pollution

3| Sampling and measurement of | Online/

air pollution On-site

3.1 Real time measurement VDO &
3.2  Particle sampling and Visiting
chemical analysis Visiting

3.3 Passive sampling
3.4 Acid deposition sampling

and analysis Visiting

4| Impacts of air pollution on Online VDO

environment and health

5| Technology for air pollution Onsite VDO, Invited
prevention and control Speaker &

Mini - Project

cCMUZ

ot ife Online/ Work
On-site
6| Law, regulation, air quality Online/ | VDO &
standards and air quality index On-site Invited
Speaker
7| Recent cases of air pollution in Online Present &
the Asian region and worldwide Join
Conference

TneustazAanssuasdiniafvazuuuiaien
waznaundsnnsseulusUwuusineg wu asy
lagyidulinsin nisvinllawmesasy WHO
global air quality guidelines [1] Untausuiniuan
oumaudungy fheg1eangud 1 uas 2

JUN 1 masuillenlaemavinlUanes

Groups Board

T oy e

- TAC 8L 0 25500
B A 101 [ Tt
L LA R [ RS AL

) B3 a0E
i s ey
o xraseny

Ul 2 msvihanungalagld Team Picker Wheel

SnieunaiideldiBainensilunazsng
Usginannlsaiiuiuazuaniudsuain
Uszaunsaiieuuazanuddeiifesdestuanu
mwaﬁwwmmmmmgﬂﬁ 3 WU Professor
Dr.Carlo Wang 910 National Central University
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(NCU, Taiwan) Ingyinuunaiusyaunisalluns
MU UNANYNI9D1NALULAS BB UL
Wag ADAINY [uvien HAAN5UTEM innovative
instrument uss818TUAITD indoor air quality

management

ol

Uil 3 AnensislunagsnsUszing vssens
ooular] Wanufuazuaniasuanusaunisal
mMshausezAdeiifedosiununmaaiy
V901N

3.2. M3BEUINIUlATEU (Project-based

Learning)

nseuimglasanuluidenisdesiuem
L84INUANYNI9BINA LATAITIANITUANY
a1mAnelue1ns Ineligeulaaseujumiase
Tuns@ny waziUTeuiiguntininluguiuy
anse eeluadn@nwladnnsouninninlumain
VALY WAIIUHUNTNAARUUTEANE N
n13nsesiuAndefiy Agunansfanssudl 3
wag 4

JUN 3 mawSunthnndsedaduieldlunis
hasuuszansamlunisnsosy

Ul 4 msvimsmeaeuUszavsamlunisnses
sﬁuimai%’m%aﬁa Particle Counter

wasannsilasanulatnfnyilnnisdn
wwaUInalaeudarnguiinanIsnaaa Ui
Wisuiisuiueasuimiininvialvud
Uszaniamdeaiuguunnndnii

dulassudnihdendsiensiieudiou
sruuedeanses InswSeudioumsldaniluusas
Wed lngA1UINGNIINITAINIUBINIAUTANS
Clean Air Delivery Rate = CADR &dlwindnun
wanguideniadeansesenniaiilszuusinaiy
FaamAanssud 5

3.3. M3B8UIHUAINTIU (Activity-based

Learning)
n1sseulaen1sUHURIse Learning by
Doing Inglviinfnunlaiseusainnisgauluaniu
fa3euarldsauAanssusneg wWu 91U TEDx
ChiangMai 2021 Aanssuiiisadestutmune
MRSy (Sustainable Development
Goals - SDGs) TneAanssuiidnsiuvesanzyhy
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sAvmaiteaiuayunsuilvigmvuenatu
el uinendeidedlyel dauanisui 6 3
udunuieeulal Public Engagement
Conference: Newton Fund Institutional Links
2020-2021 Tude “Lessons Learned from UK
and Thai Air Pollution” [2] wagdesauiu staff
Tulasanis “Beienandlnin” atiunisiae usen
Fodlsl wieisy $1in Inftgnenuuisnias
a1 Fauanaguil 7
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(Sustainable Development Goals — SDGs)
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douazmaluladlngnisuisnguiuiinauiale
iledssaunungulunisasing Aanssulasenisys
wrwIneenansing Usednl 2565 tngldmanu
YZoaafivnisenialunisianFessnvesusdaz
ngu eiuAndendilaseinisdnlag eadnis
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NNSAUNINYIPNEATWIANG (DNIV.) NTLNTN
NsgauAne Inemans Ideuaruinnssy Sy
AuanmIneransLisUsenalnglunssusy
Ui Faansgud 8

U7l 8 fedsnauidleiedisiudnidenidd
lassnsyaenyuineimansive Ysednl 2565
4. asUuazdaiauauus
INNTTYUNITABUNTEUIWIVY “Uaiiy
Mee1nA (213351)” Tegldnseurunisiseusiuy
Active Learning n1el@nssuiunsiseuiuuy
Work/Project/Activity based leamingimﬁy’ﬂmm
sUnuuiulduTIgIngUszasdmadoudingg an
saalomaligSeuldianurinuenisFously
AU soft skills Tudur1eqdnaeuinyeznis
#0e3 (Communication Skill) Msvausmiy
#§3u (Collaboration) AuAna319as5A
(Creativity) N15ARTIATIERLAzIEONAREUTD
(Analytical Thinking and Decision-making)
nansUspidunsaewiain Idazuuuade
4.66 AnvuFaya 93.2181984910 cu-misua
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A5199 2 nanaUasuninsiunanssululsay

o v
NIV
adu e Work % 11
i ety
fanssu
1. Introduction of air pollution Group 100
2. Meteorology and its relation to air VDO 90
pollution
3. Sampling and measurement of air
pollution
3.1 Real time measurement VDO& 82
3.2Particle sampling and chemical | Visiting 90
analysis Visiting
3.3 Passive sampling
3.4 Acid deposition sampling and 82
analysis Visiting
4. Impacts of air pollution on VDO 82
environment and health
5. Technology for air pollution VDO, 90
prevention and control Invited
Speaker
& Mini —
Project
6. Law, regulation, air quality VDO & 90
standards and air quality index Invited
Speaker
7. Recent cases of air pollution in Present 82
the Asian region and worldwide & Join
Conferen
ce

6. LBNA1591994

CMUZ

nasuannsaeulusiedvduseneuld
de 1. Weimed sanun 11 Juay

2. 1a59974 2 1As991u

3. MshgamAanssuaiun 4 Aanssy

4. dUUUITIEIVNTYINGINT 2 YU

5. uausuniUan 8 Nasu
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ioweaaunsallsalainrilinisSou
msdeuiimaruassdedlldanunsasidunis
I§3edaUuApuannuauiy Snvasusyanal

'
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laieaneNazdnnanssuaue

5. inAnssuUsennA

YBYDUANAUIUTANTIUAITADULALNT
B uviivendodosinl faduayusuuszanm
lun1sdnn1seunNIsaoN YavauUAMAMEIINIIU
smAnmaieativayunsuilutagnuenatu
Amawmile dmingrdelednd wazaudide
Ingreansdauindon Amugineimians
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ANAINBINA

[1] World Health Organization. (2021). WHO global air quality guidelines: particulate matter

(PM2.5 and PM10), ozone, nitrogen dioxide, sulfur dioxide and carbon monoxide. World Health

Oreganization.

[2] Newton Fund Institutional Links 2020-2021 “Lessons Learned from UK and Thai Air

Pollution” Abstract booklet.
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Usznaumiansiniiaduialenwazsieau nisunauaiduniudingy nsaeuljun waznsvin
WUUNAEDU

ARy dnunaledy, active learning, WINNITUNITHOULAZNNSISIUS
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wuulu
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NSEDULUULAT (passive learning) waguulnal

78w active learning mUﬁjﬁ'U flipped class &

il

3.1 UNUIMIYR9D1NSERHOY

- wuuin daeudaudayannagraniauied

YoinesEnineaulazgiseu

- wuulml faeuvhmihiladiouldveoetuuy T

Auuzt dunauazUssdiuiuin1svediseu
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3.2 UNUMNVBEIEY

- wuui Fuitamsusseng Sudeyannaied

- wuulmi (1) fiFouidaszlunsidondianai

agmnlunsnwidedieaazauniiiuf

uendudeu (2) fBasrludenyhAanssuifeiu

o &6 o
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UsggndmnaiildiFounudn
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- wuuim enansysenaunisaeuluguiuuved
PowerPoint
- wuulnd wenanLeNaNIUTENOUNSADULAS
PowerPoint #n15Usegnalusuunsalyg 9 lu
NITUIUIY LU Microsoft Team, Youtube,
aUdiledu 9 waz OpenChat udy
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NANAIIN MR SuAzIMALULAE 215



CMU21 (2022)
Chiang Mai University, Thailand

~wuulw Jeitsussensluduiiou 30% aou
Fodpulutuou [9nanhnanssuuasd uay
uanduideu 70%

3.5 sUnuunsUssiaiu

- WU @8UTBlT8Y wavaesIeau

- wuulul wenannsaeutalley dnisuiaus
Junwdange wazn1saouujus

3.6 7501515 8Ug Lan1syana (Activity
learning style)
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s
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[1]  Joe Ruhl (2015). Teaching Methods for Inspiring the Students of the Future | Joe Ruhl |
TEDxLafayette. Available online at https://www.youtube.com/watch?v=UCFg9bcW7Bk.

[2] Felder, R. M., & Brent, R. (2009). Active learning: An introduction. ASQ higher education
brief, 2(4), 1-5.

(3] Settles, B. (2009). Active learning literature survey. University of Wisconsin-Madison

Department of Computer Sciences.
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[1]  Joe Ruhl (2015). Teaching Methods for Inspiring the Students of the Future | Joe Ruhl |

TEDxLafayette. Available online at https://www.youtube.com/watch?v=UCFg9bcW7Bk.

[2] Felder, R. M., & Brent, R. (2009). Active learning: An introduction. ASQ higher education

brief, 2(4), 1-5.

[3] Settles, B. (2009). Active learning literature survey. University of Wisconsin-Madison

Department of Computer Sciences.
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Fenfuiseliiensdeasiuiussansammie
14 Tneadeidmanouszansnmlunisdenns
JEUINKAsE LAz SUa1sAReRIAUsYNa AU
yaaa (field) dsumnsneduly Tdun Ao

228 | wansdnnIsiieug 217 Century Learning Uszdndnisfnu 2564



CMU21 (2022)
Chiang Mai University, Thailand

Ao Uidau virua@ Uszaunisel dnwuz
RInzvosuaraudaanseiuly wenainided
ddfiSuninasesnses (flter) Feldudussainng
Lﬁ@ﬂ%’uiﬁgﬁwmﬁl (selective perception) sy
HANNNNTTUIUNTEIANUTEAR 0AR NaUseloud
@1 [6] dmsunuitetuil Hesans (S: sender)
Aofideiluniansddaouluinnd as (v:
message) AatiomilldlunsSounsaeu deq
n3lunisdeans (C: channel) Aondudenisasu
wagiFuans (R: receiver) AotiAnwfiGeudund
4.1.2 nguinisliuazanufisnelalude
(uses and gratifications theory)
nquidideindfuarsiedndugidiaig
nsgResosukazaeInsiugilivung §Suaisd
auduiinveulunisidendeifieausdoniny
Fosnsvesnuwasldddildundununialunis
a519puiienela (Palmereen, 1984 91sdislu
ganee lasusiaies, 2557: 292-293) lnuuls
dfgfidinadenislduazainufianelade
Audnwaziivanvansvesauludan (individual
differences perspectives)
4.1.3 nuimaluladdeandusivua
(communication technology determinism)
mqwaﬁmﬂyuuawm McLuhan Aan1s
FBINITNIAINDUINAAMUFURAUS T2 U190
LUa‘EJuLLUaQEULLUU%@Q%@ﬁUUiSﬂUﬂ’]iﬂjéf’]u
Wads (sense) vosuywd ludnazilunisiiiu
nMslagu MsduNaluniazuasimazaeg agals
U wldlaauladn “awsivszaunisaliy
9zl3” (What we experience) uanauaulain “aAu
iluszaunsalegnals” (How we experience)
vyalunwnsdeansiine Mcluhan lafldaula
“\lovustmans” (content) mnusianila “5u
LUUYeade” (form/media) 9MndoagUveandi

naI “WieanadidaAiduansua” (Medium is

cCMUZ

the Message) [4] Luaﬂmimmﬂmwﬁﬁwﬁu
1gn1sdnedvdenisaeudeifunisdnnis
Fouduuulmifiaenndesiummssuil 21 isUuuy
Yosdensensdeassenineensduazindnw
Ihudsuudadlunaynsdenlidouasmeluladi
wngauRteinUsE AV A KAz A NaTAIN
auglumsasansiiienisisounisaoulds

4.1.4 N199ATIEYESUAT (audience
analysis)

McQuail (1994) lalanudrfiunig
AnsesigFuasuaglsudsimunmsvesiaus il
sofsuansoandu 4 wwiRnlng il (3]

1) euguesguarndu “gg fon”
(spectators) AuduiuSIEninedeans (91915¢)
wazgFuans (Indnwn) agdunisdeansmelungy
(group communication) fivaaesdnesied
Uffsemeuldory Seausuuudaznyldvlu
sULUUNMsBuMIaeuLUULA iU TUTENe
LaznIseunisaeusuulndiideansiuriu
TUsunsudsnuoaulall

2) imuginossuansndu “nguasisas”
(public) #iff5uans (infnwn) AnAunanuvesy
4915 (019158) p893eduaza e

3) ﬁﬁugﬁumﬁ%’umitﬂu “Uavu” (mass)

'
aa v

= & 1 da a <
nianwazunauruaingndusunaenn Jun

'
1 1 [ a

quilegnsydnnseaenuieneg Lilasiueglun

q
<

e Bunguitlallffinnuduiussetu seny
sseg laifandu 1Bunguifdnuasvainnane i
Tasiluvanene vatedy nargeTnuazilu
nauiifdnuuediaietang deidanulndides
fusnuazvesinfnwiilionaumsasunsall
a) fimuzdeaifuansdunainviefuilan
(market) Miuszuugsiasgradufuaziing
uwstudanifetos fiemamsudndosdosii

o w

fapusieanisvewmain gusduddey lnelunsdl

NANAIIN MR SuAzIMALULAE 229



CMU21 (2022)
Chiang Mai University, Thailand

inafiseflalfaudAguasiinisdisag
U3lNARIUNITOENLUULAZNAABITRTARURD
nsaeutul deazinisnandwielulunanisise
1B9d1579

4.2. NaN1TIENT3 (Survey Research)

PINNSAULUUADUANLS LU EY 400
3 MFnsdusiiegisuuuds (Simple Random
Sampling) AEA1TATINLUVADUNULAZ LTI
szuusauladiiiolidonndasiuaniunisainis
unsszuinvedlsalada 19 uazilonisithdangy
Wsanedidanunisluddifuasiaunain
vangludsiiufiunndeiy nausogiais 400 au
fifoyadessansmanideoluil

Amfal v, o:ls (mouldcRoe 1A maud

ADE renprnmes

[ JTF5T i
i o IS0 25T

LR ool ey
i w2540 dully

Ul 1 BiAnvesnguinetng

naufeg1s 400 au Uszneuludesily
Uuziifonysewie 57-75 U w15 au o7
5213 42-56 U F117U 52 AU 9185819 24-41
U dwu 133 A warengteendi 24 U 91w
200 A lngunsuunguussInInuwIae
yostiniasugmansildusnguesnidungy Baby
Boomer ﬂ?]:u Gen X ﬂ&jll GenY LLazﬂEju Gen Z
Adanazidulnulutsnafunnsiety Jsgds
warevirunRfuandiusenty Tasidunisify
LUUAIUNNINNGNF0E 9Tt ARy
Janiasnan iusznelne 59 Yna Tnedsznou
aedamiamesind 129 au (32.25%)
NFUNNUMUAT 77 AU (19.25%) T inliessny
26 AU (6.5%) FanInaUIaE N InLNS 3R

CMUZ

Ay 14 AU (3.5%) Jwmdnayu 13 Au (3.25%)
JMIANLLYT 8 AU (2%) JWIAAUNLNYS 7 AY
(1.75%) Jminuunys daminaynsusinisuas
Jiniiwaglan Swminay 6 AU (1.5%) Yaminuu
Jdnsvys Ymringnssays dmdnvays Ymin
UASATTTIUTI VAL I INAT YT Jeninay
4 Au (1%) kazdaninuAsTvdun Jminuasusy
Jminn1gauys Famdamysys Jmiayssud
Jminany3 dmianszd dmdamn faudn

uATNUY Fadnings Jamdnuasadssd Jamd

(%

an3511 Jamdaguin M8 Snduusiumivau 59

4

JdInannngiinia Laminay 1-3 A (0.25-
0.75%) Fauansliiuidunaiudoyaainngs
megalunngiiniavesuseinalng
WninedAyveandudiiegiaenisiseu
YosmnTinguiieguansaneulsinnii 1
fmeu MmeuiildiunsdongsgelaeFeem
g Toun msSewdionsidnude vih srunu
268 au (67%) naFeuiienidssnsouns
$1uan 231 Au (57.8%) M3Goulitensiinuy
$1unu 213 Au (53.3%) waznsBeuiion1siSeu
Tty S1uau 212 Ay (53%) Adlasioulvidfiu
AuduluglinudAmuaziiunud Ay ves
maeu Ssfinsanldhimnouvesngusegiedy
wdulsslowddomsfnulunuidetuil

e W T e VTR e e (o U LN R T e

e b da
.

FRENTLES e

e v T

dleu s 170N

5UN 2 Whmngveimsitouresnguimege

230 | wansdnnIsiieug 217 Century Learning Uszdndnisfnu 2564



CMU21 (2022)
Chiang Mai University, Thailand

maulunuuaeuauUsenaulumemanu
fansdnisFounisaeuiingudnegialined
Uszaumsal Gafldneuifudiuiuann suuuud
nausegswauluddudue liud nslddelums
Funsaou wu dlan AAU NMBLAT M8 U
246 AU (61.5%) NSLIUNITLEAIDDNTNAILAR
a¥19a39A S 213 A (53.3%) N1suaniUdou
AUAALAL U 207 AU (51.7%) WaznIs
NAADY U 189 AU (47.3%) drusuuuunis
JansiFeunisaeuiinguiegnalsiveuludiiu
Aue laua n1suanlasiIu 91uIU 186 AU
(46.5%) N13UTIEE 91U 141 AU (35.3%) Loy
NIUAASUNUINANYA 31U 100 AL (25%) SU
LUUMsinmsBeunsaouivivlringuiessiing
nsFeudludisudiug tud nslddelunseu
nseeU 1w dlan AaU nmeuRs “a1 91U 163
AL (40.8%) MIwaniUasuanudndiu S1umu 143
AL (35.8%) NITLUUNITLANIDDNDIAIIUAR
A519659A 970U 123 AU (30.8%) LAzN1TVINAS
11U 122 A (30.5%) Nstiaziuuauisnela
LarANITATEIINNITIANITROUNITADULUY
iMunsusseneuarnsdan1sEeunsaeui
tdosadtiAolunieslovislunsaou fagui
3 uay 4

doartiAefivaelunsiFounisaeudingy
Mvgsreuanuaug laun alannse Powerpoint
U 281 AU (70.3%) AAUANETY 1-5 Uil
U 237 A (59.3%) AFUAINETI 6-10 U9
WU 164 AU (41%) AAUAINET 11-20 W7
U 51 AU (12.8%) warAauaIuegnd 21-30
Wl $1uIn 32 AU (8%) FadmauanuUUAITI
fifutladeddnyigiselflunseonuuunaude
nsdeudmnaaslunsell

cCMUZ

W 4 oo fuunnioinos Bessus e uecucs T

. " ;
i TeasesrmEfmalylan nagseman s nammaienie 1« veakea few 0« van
vwilaa)

P —
o
PE
" i 5 - - ry r
i Tascsa i dmslvlan ndgeepe TSR al ol s Turriagu (1= deaalorilgn

sUN 3 sulSeuisunisivaskuumnuianela

Y Y

2 e v

R

SEMINNNISIANISISUUNITADULUULNNTLUUNNS
USTYNULALNITIANITLIYUNISABUNITAD

LY IS

aa a & A A
a@]llL@ULUULQi@Q@J@%]ﬂfLUﬂqja@u

mnrtr sl d el et asuassan s st | = ool fenag K- A
s riuf aullain

iiﬂilﬁﬂﬂ;;

asfnviRRswwaslil vl Ao A uass ol fl eda ki oo leamdes |0 = desladdaaie
W & it psadibaidu v

sUN 4 suWSeuifisunisiiaswuuainudila
SEMINNNISIANISISUUNITADULUULNTLUUNNS
USTYNULALNITIANITLSYUNISABUNITAD
U ad a & a A
affvedunsadiatielunisasu

4.3, NaN13398LT9MAaBY (Experimental

Research)
dy 4 VY a a
vesaulaiiniseonwuunisuseiiu

Useansnmlunsiseusveaindne Inendsain
u

NANAIIN MR SuAzIMALULAE 231



CMU21 (2022)
Chiang Mai University, Thailand

NFARUNANNITWAE NG U wUVUIIENe adnsli
TandudtnAnwlunisviaungy $1um 2 Ju B
Taua msbiinAnwTiuiusunIneuasiaziaon
1 anilisrfundesziiotunslduauaya
TngfanumannisuaznguifldiFounlunis
ussenslnepdvdenisaeunazennsdaouanly
Zoom wagn1siin@nunsaufundnnaaud
Aedestunsesnuuunanasdifiednsiunis
Uszmnidntuase sendnwazdosdinisszay
duny maulan/lassnw/nsalfineg n1suan
Wasuaudn nsavtounudauasnisig
ManufiduguuuunisFeuiveanisianisFeu
AU Active Leamning N5t UNGa AN
i dmnedelidnAnvianmsnesuiengud
vasduaziasdmiunuInialennaluyuLed
STUURITAkaz s UENANNS AL AL LeNEIUS U
NANaENwnalanuingUssarveseiv
uenanigsleinslinuien 1 3udsine
nsaguanudomundldannnsdousluini
oonudu Mindmap vuiiugiu 1 uthnseany
Ad FatnAnwrazdeadinsidudani/lasenw/
nsdiAnY1 MsavTouATIARLaEN1IReRanT
JuguuuunisBeudvenisinnisseunisaou
WU Active Learning mslfeuiieniiitimang
wiglviinAnunanunsoeduienguivosduas e
dmfumAnaerminddeduls
MAIINNITEBNHUUFULUUNISISEUTDY
NNIANITBEUNNTARULUY Active Learning {338
IgdavihdonisiFounsaeuiiiunguijvosduas
wadmsuATIaeinA oy S 4 Ju
Fuit 1 e 11.29 unit 3uil 2 Anwenn 08.46
W Bud 3 muem 10.48 uiluastuil 4 Ay
517 03.05 W¥ Tnen1seenLUUANNETIVEEe
ﬂ'ﬁﬁauﬂﬁaau%uagiﬁ’ummmwmﬂimﬁuﬁ
doanslunauiun Wldsmusliianueniviu

CMUZ

W4 4 paY wirsualalsiaueanndull Tag
BanasinnmMsinziuuudeuay ualiiesen
sveznalunsldsunuiulinsafuszesnaily
nMsiaaadey 3wiliraunisSeunisaeutiu
LE59AUYIAINENAINITINUAUNITINNNITE Y
nsaeuludodug msveaudensaeuluads
Fdlginswounslarusindnuluraeanemey
dielflwhaudeanlandilvasuunGouils
Fousannisussesvedinid ddulnsfinu
wihazanunsaldndudenisideunisaouiluns
N1 EUNTABUANUNAlUT DU I UNTONIY
Ypaneesulatld fedun1seruleaugzaIn
Titugaeuldlusee

4.4. 1an15UsEiiuN1TINAISISEUNTEO Y

wardonsaou

Na91NN15USEIUNNSIANISS UNNSEDY
wazdonisasulaetninuilusieden 957107
(Buazuasszuuiaia) s1uau 88 au luadsil Tag
SEUUENTAUNA UnINgaedeslng (www.mis.
cru.ac.th) wuimansUssdivenassiléviinis
nAaeddanIsissunIsasulusuuuy Active
Learning wazkandenisaeunndusitieluns
numuunissulugisuaitenia 919158105V
avuuuUszifiundedovay 85.8 1o 4.29 910
AZLULLAN 5 AzuuL JanaasUiednegluinasia
waznan1susidunsyuiuivnfivsziiulag
UnAnwsiuau 95 AU wuindvndldsunsuuy
Useifluniedovay 84.48 %50 4.22 91NAZUUY
a5 Azuuy Jawaaguiednegluinasinun 3q
§1971N15119809UNNTIANTISIUNTEDULALNNT
NAndonisaeunsediiustansainuazaiunsa
asanuianslalinuindneunle

5. Mseiusey
1NN3ANYINIANUEAYVDIN1TIANTT
Seuswuulminaennnesiuanssun 21 119910

232 | wansdnnIsiieug 217 Century Learning Uszdndnisdnu 2564



CMU21 (2022)
Chiang Mai University, Thailand

nsAnwiatnienansitisates gideulddumy
ImsdansBeuiuuilnifiaenndesiunnissy
7i 21 fauddaydusgrann nsuunsdanis
Soumsaeulivnyaniugaatieludogiuiidu
defidndu idesananiunsainisunsszuinves
Tseladn 19 FAstunuInfukAsfitnsEeu
msaoudusuuuunilesmsieansidumsee
louanuninenseaIuiane1a1sdiaauluds
tifinwn ileweneulsiisaeshodilanuming
Feafu Wefiarsananuuudiasdunisieans
(SMCR Model) uad g3delugrusideans
(S: Sender) §ifosntonenaisnieninng
(M: Message) AldiANIANADINISVOILSUANS
(R: Receiven) @sluiiifotinAnuinomslunis
doan3 (C: Channel) vi3egUnuumsdansiGen
nsaouLuUluiin ngauuasiusyansam
dwdurnan eafeanufisnelauageliie
nsidensundudensaeuiitiundaszansam
Tumsiieus Tnensdaniseuiuuulngd
aonadesfuanissud 21 Andlidunsld
waluladidunddiudieiisyszansanuay
ANuazmnaulglun1sSeuNsaeu
wenvniflunmsesnuuuniudenisaeudos
WianudAyiunmsimaeigsuansvsetindnw
Tnsfinrsanlidensaousesiuuiiseneuldse
fu AdUAensaoufiiidedniuduayiusznay
msBeunsaou Wlidunsudnaisslidndne
Foudiiesdnis dafunsiansFounisaouves
fAfesadusunvuiiiujiseineulduea
osduaglSeuiioaiuanudilarumned

Y
[

n3afiunndedu fdelanengudnrindelidiaing
W1aulafien15uauTULAEAANIUNAIIUIIN
tndAnwiegedeilotnazadvdenisaeuduin

anunsaldlanuaungulvgndanuuansimann

o

(%
Ya v v

waeluvanedia wenantifidedaesinindnu

cCMUZ

Gusanavieuslnadideslimuddyuazviis
aseanuianelalinuninunlavinnsIdeae
#1979

NNANTITIVITIE1929 (Survey Research)
1NN1INGUAI0E19 400 AU LaAUNUIING
FretraunslddelunsBeunisaou wu dlad
Add Aeuns a1 Sevay 61.5 wasnsledely
msSeunsaeutielingusdogistinanisGoud
7 Sovay 40.8 Tnaugvesrdldonisasud
nauidmnediauiisnely loua anuen 1-5
Ul Seway 59.3 uagAINe1l 6-10 Ul Sevay
41 {ideddladnaulannassdavinadudenisaon
fiflenmenlaAy 10 w TneuumuenIn
Useifudisaansiiaueiduddy

H33elavin s annaes (Experimental
Research) fensnnassdnvadudonisaouluy
391 957107 (AuazruasssuuAda) 31U 4 Aad
Fang1edl 1
a5l 1 Te AINHETILALTILIUE UL

To AN | HSUAH
1 | 957107 (Digital | 11.29 U | 135 AU
Color and Light)
Ep.01
2 | 957107 (Digital | 8.45 w1 | 136 Au
Color and Light)
Ep.02
3 | 957107 (Digital | 10.47 U | 133 AU
Color and Light)
Ep.03
4 | 957107 (Digital | 03.05 U | 130 AU
Color and Light)
Ep.01

NANAIIN MR SuAzIMALULAE 233




CMU21 (2022)
Chiang Mai University, Thailand

HEUEANLNTRAANLYE Youtube YeaITY

yaa ¢

Foves “MM’s SPACE” léTidsdsialuil https:/

www.youtube.com/channel/

CMUZ

a a

6. NAANIIUUIZNA
TAsen1swazunauatuidsaldlanies
ABdvavaUAMMIAtUALLINAUELINNTTUNS

UCOITrslzvP18RIfZgKjZvaw/featured doulazn1steus (TLIC) uninerdededivl
VBUANANNYITVRBLALALULYINTNITY
“Research Group of Embedded Systems and
Mobile Application” Wag “Motion Capture and
Motion Analysis Laboratory” 218398188

a

Aavy @9 waswaluladlazurivetdudealyl

YDUBUAMNRBURUUABUAMYNYINUTINTAN
3UN 7 5U QR Code wndves Youtube “MM’s  Tidauasududselod ieiluwuimnddunig

SPACE” JansiseusuuuldiaenndesiuanlsTui 21

gavellvavaunmuATauAS LivoUka Lo
FIUNULAL TN AN T AIUTINAUTING TN
neuarnelliiugiTeulagnasn wiedneau

Yy v
[y =

Weruiazlulselovdsegauliunies

.- Eomagmaema e N - -
JUN 8 sUmaddadsiusiuaiudenisaauin
957107 (Fuaguasssuuddnag) ye “MOOC

957107 (Digital Color and Light)” Tu Youtube
%99 “MM’s SPACE”

7. 19NE1591989

[1] Berlo, D. K. (1960). The Process of Communication. New York: The Free Press.

[2] Yamane. (1967). Taro Statistics : An Introductory Analysis. New York: Harper&Row.

[3] Mayaun uiflym (2552). Mseseside wwaRnuazmATa. ngamwa: Fhefudiudidanm
WU,

[4] nMayaun wiaww (2552). Aeansunau Nguiuasiluamisnsfng. ngamme: verududain
ANAUN,

[5] gswats Lasugiadios (2557). nquijnsdoans. ngavme: lssiuvisndomes.

[6] 833570 Vdumillenm (2549). msdeansiitenishiutnla. nyumne: dwdnfiuniuva
PANTAUIING &Y.

q

234 | wansdnnIsiieug 217 Century Learning Uszdndnisfn 2564



CMU21 (2022)
Chiang Mai University, Thailand

cMU2

n1si3BuiuuuIBegn Active Learning tilewauvinwziinAnu
n1sannsasisludnasimalulagansauna
nendefavs do wazwmalulad uninendedesi
Active Learning To Develop Students' Skills In Modern Management
And Information Technology; Case Study College of Arts, Media
And Technology, Chiang Mai University

= a 1
AULNYIAN UINUN
Msdansadelndvazimaluladasauma, Inedufavs do warwalulad, umineds Wealny
239 auu WILuiI fuaawn gnewies Jwmindeslnl 50200

somkeit.n@cmu.ac.th

unAnge
M3BeusiBegn (Active Leaming) unsBeusiBsuszaunsaifssliFouannsatunidon
snflunszuiunmsBeudlufudouldnntuninadouduuniiy Tnenssundvinaluladansaumnea
dmsuszuumiandnldgmitnaeuludnuals Active Leaming lunanisfinuiil 1 vestindnwmdngns
msdansasielv Inendofavzde uazmalulad aminerdedodnl Fslunseurunsasuludnums

(%
Y

UimoulivinisisiuligiSeuslanadng (Outcome) nmisiidrusulutuBsuliinniignainianssu

fifaouldrmualy wdoursnslimalulafansaumadundueiosfiolunstieglinaGeudann
sdumsluldogsaranuazaiueuinadlalutomvesfanssuldinduy Snfnsldsumuin
nfiidss (Menton) fifussaunisallunmsdeunuy Active Leamning fiunagvivilvigaouldsus
wurthiiduasdusslosiinumsinussuuasinauelungudesssringuiaounasfiufiass lnosa
NMIABULLY Active Learning Tumedwninut dFsuineuaulaasdarunseiiotosulunisd

1 1 ¥ a a

dusnlutuSsureudaun eianalannnsnisiufduiussenindaeutasgisounnianssuila

Y

[J

AualilussunisSeu saludwansussiivluidaounasluseininuigBeuiiiinaeinsussdu
1 doilmanuselevdlunisiaganunsadaasuliiinnisSeusiuy Active Leaming Tunisiseunis
aounuulnyluewanlasiely

o o w

ANdIARY: Active Learning, Mentor, Information Technology for Learning
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[2] Goachagorn Thipatdee (2019). The Development of Coaching and Mentoring Skills

Through the GROW Technique for Student Teachers, Journal of Education and Learning; Vol. 8,

No. 5, pp.168-17

[3] MacLennan, N. (2017). Coaching and mentoring, New York: Routledge.
[4] McKeachie, W. J., Pintrich, P. R, Lin, Y.-G., & Smith, D. A. F. (1986). Teaching and learning

in the college classroom: A review of the research literature, Ann Arbor: Michigan National Center

for Research to Improve Postsecondary Teaching and Learning, University of Michigan.

[5] Parsloe, E. (2009). Coaching and mentoring: practical conversations to improve learning,

London: Kogan Page Publis
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[1] Caceffo, R., Gama, G., & Azevedo, R. (2018). Exploring active learning approaches to

computer science classes. In Proceedings of the 49th ACM Technical Symposium on Computer

Science Education (pp. 922-927).

[2] McConnell, J. J. (1996). Active learning and its use in computer science. In Proceedings

of the 1st Conference on integrating Technology into Computer Science Education (pp. 52-54).

[3] Contest Management System, (2004). CMS::Main, available online: http://cms-dev.

github.io

[4] MAGGIOLO, S., MASCELLANI, G., & WEHRSTEDT, L. (2014). CMS: a Growing Grading

System. Olympiads in Informatics, 8.

[5] Maggiolo, S., & Mascellani, G. (2012). Introducing CMS: A Contest Management System.

Olympiads in Informatics, 6.
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Lab hE
Lab 1 Sequential Program
Lab 2 Function
Lab 3 Conditionals
Lab 4 Basic Iteration
Lab 5 [teration
Lab 6 Strings
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Office of Learning and Youth Quality Promotion (2012). New Future Skills: How to learn
in the 21st, available online: http://www.glf.or.th/home/Contents/417
The Glossary of Education Reform (2016). 21st Century Skill, available online: http://

edglossary.org/21stcentury-skills
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Active Learning และ Flipped Classroom 
ในวิชา 888463 Startup in Agro and Food Business
	จักรพงศ์ ขึ้นแสน1 

	การทำแบบฝึกหัดเสริมด้วยระบบสร้างบทเรียนด้านการเขียนโปรแกรม
และตรวจคำตอบอัตโนมัติและ การจัดการเรียนการสอน
ในกระบวนวิชา 204355 การโปรแกรมเชิงแข่งขัน 
	จักริน ชวชาติ1

	สรุปการเรียนการสอนแบบบูรณาการร่วมระหว่างรายวิชา
804221 Perception of Architectural space และ 801799 Thesis 
	จิรันธนิน กิติกา1 และ ปรานอม ตันสุขานันท์2

	โครงการบูรณาการข้ามวิชา 
การรู้จำแบบและสถาปัตยกรรมคอมพิวเตอร์
	ชุมพล บุญคุ้มพรภัทร

	การจัดการเรียนรู้แบบใหม่ที่สอดคล้องกับศตวรรษที่ 21
215495 Selected Topics in Microbiology I (Microbiome Analysis)
	ณัฐพล น้อยรังษี 

	การเรียนรู้แบบ Active Learning ในวิชาเทคโนโลยีสะอาด
และการประเมินวัฏจักรชีวิต
	ณัฐวุฒิ สารีอินทร์1 และ ว่าน วิริยา1,2

	การจัดการเรียนรู้แบบใหม่ที่สอดคล้องกับศตวรรษที่ 21 วิชา 213211
(Environmental Safety and Ethics)
ประจำภาคเรียนที่ 2/2564
	ณัตติพร ยะบึง1 และ ณัฐวุฒิ สารีอิน1

	การจัดการเรียนรู้แบบใหม่ด้านหัวข้อเลือกสรรทางพืชไร่
ให้สอดคล้องกับศตวรรษที่ 21 
	ต่อนภา ผุสดี

	การเรียนรู้วิชาผู้ประกอบการ (Entrepreneurship 255271)
ผ่านการเรียนรู้เชิงรุก (Active Learning)
	ทินกร ปงธิยา

	Active Learning กระบวนวิชา 208265 วิชาสถิติเบื้องต้นสำหรับสิ่งแวดล้อม
	นวพร นาคหฤทัย1 

	โครงการส่งเสริมการจัดการเรียนรู้แบบใหม่ที่สอดคล้องกับศตวรรษที่ 21 
(Active Learning) ของกระบวนวิชาวิศวกรรมไฟฟ้าแรงสูง
	อ.ดร.ปณิดา ธารารักษ์1 และ ผศ.ดร.พีรพล จิราพงศ์1

	การบูรณาการวิชาการวิเคราะห์ความต้องการทางซอฟต์แวร์และวิชาการพัฒนา
แอปพลิเคชันบนมือถือของนักศึกษาชั้นปีที่ 3 สาขาวิศวกรรมซอฟต์แวร์
	ปัทมา ลงกานี

	การจัดการเรียนรูปแบบใหม่ที่สอดคล้องกับศตวรรษที่ 21
การจัดการและการตลาดอุตสาหกรรมเกษตร
(Agro-Industrial Management and Marketing)
	พรจันทร์ วอลเตอร์

	การจัดการเรียนรูปแบบใหม่ที่สอดคล้องกับศตวรรษที่ 21
ในวิชา 605332 บทบาทของผู้บริโภคในระบบการพัฒนาผลิตภัณฑ์
(Role of Consumer in Product Development System)
	พรจันทร์ วอลเตอร์1

	ระบบสารสนเทศธรณีวิทยากับการเรียนรู้แบบใหม่สู่ศตวรรษที่ 21
	พิชาวุฒิ มานพกาวี1 

	การจัดการเรียนการสอนที่สอดคล้องกับศตวรรษที่ 21 
ในวิชาสมดุลมวลสารและพลังงานในวิศวกรรมอาหาร
	ภัทวรา ปฐมรังษิยังกุล1

	การจัดการเรียนการสอนแบบ Active Learning 
สำหรับกระบวนวิชา 206471 คณิตศาสตร์ประกันภัยเบื้องต้น
	ภาคภูมิ เพ็ชรประดับ1

	การจัดการก๊าซเรือนกระจกในภาคป่าไม้และการเกษตร
(Greenhouse Gas Management in Forest and Agricultural Sectors) 
คณะเกษตรศาสตร์ มหาวิทยาลัยเชียงใหม่
	มนตรี แสนวังสี1,2 

	การจัดการเรียนรู้โดยใช้โครงงานเป็นฐาน
ในกระบวนวิชา Selected Topics in Animal and Aquatic Sciences
และการใช้เกณฑ์การประเมินผลตามสภาพจริง ที่ผู้สอนและผู้เรียนร่วมกันออกแบบ 
	มินตรา ศีลอุดม1 

	ผลการใช้สื่อการสอนออนไลน์ ปฏิบัติการออนไลน์ และห้องเรียนกลับด้าน
ในการเรียนรู้ผ่านกิจกรรมการเรียนรู้แบบกลุ่ม
ในกระบวนวิชา 601422 Sugar Technology
	รวิศ  ทัศคร 

	Integration based Learning for Scalable Web Application
Development to Deployment
	รัศมีทิพย์ วิตา

	รายงานฉบับสมบูรณ์ วิชา 801334 การออกแบบรายละเอียดทางสถาปัตยกรรม
(Architectural Detail Design)
	รุ่งพรรษา น้อยจันทร์

	รายงานผลการจัดการเรียนการสอนแบบ Active Learning
วิชา 888212 Digital Tools for Entrepreneurs ภาคการศึกษา 2/2564
	วรวิทย์ เทพแสน1

	204454 อัลกอริทึมและการเขียนโปรแกรมในการหาค่าเหมาะที่สุดเชิงการจัด
(Combinatorial Optimization Algorithms and Programming)
	วัฒนา จินดาหลวง1

	Active Learning for the Online Class: The Knowledge and Innovation Management Practices in Small and Medium-sized Enterprises
การเรียนรู้เชิงรุกสำหรับห้องเรียนออนไลน์: แนวปฏิบัติการจัดการความรู้และ
นวัตกรรมในวิสาหกิจขนาดกลางและขนาดย่อม
	วันทนา อารีประยูรกิจ1

	การประยุกต์จีไอเอสในวิทยาศาสตร์สิ่งแวดล้อม
ในรูปแบบของการเรียนรู้สู่ศตวรรษที่ 21 
	วาทิต โคกทอง1

	มลพิษทางอากาศ (213351)
	ว่าน วิริยา1,2 ณัตติพร ยะบึง2 และ สมพร จันทระ1,2

	การจัดกิจกรรมการเรียนการสอนแบบใหม่ที่สอดคล้องกับศตวรรษที่ 21
กระบวนวิชา 356102 สัตว์น้ำสวยงาม ภาคเรียนที่ 1 ประจำปีการศึกษา 2564
	ศิริพร โทลา1 มินตรา ศีลอุดม2

	การจัดกิจกรรมการเรียนการสอนแบบใหม่ที่สอดคล้องกับศตวรรษที่ 21
มีนวิทยาประยุกต์ (256361) ภาคเรียนที่ 1 ประจำปีการศึกษา 2564
	ศิริพร โทลา

	การออกแบบการจัดการเรียนการสอนและการจัดทำคลิปสื่อการสอน
ในวิชา 957107 (สีและแสงระบบดิจิทัล) 
วิชาเฉพาะของสาขาวิชาแอนนิเมชันและวิชวลเอฟเฟกต์ 
วิทยาลัยศิลปะ สื่อ และเทคโนโลยี 
เพื่อปรับตัวสู่ CMU 21st Century Learning Type A: Active Learning
	ศุภรดา ประภาวงศ์1 

	การเรียนรู้แบบเชิงรุก Active Learning เพื่อพัฒนาทักษะนักศึกษา
การจัดการสมัยใหม่และเทคโนโลยีสารสนเทศ
วิทยาลัยศิลปะ สื่อ และเทคโนโลยี มหาวิทยาลัยเชียงใหม่ 
Active Learning To Develop Students' Skills In Modern Management
And Information Technology; Case Stu
	สมเกียรติ น่วมนา

	การใช้ของรางวัลในห้องเรียนออนไลน์เพื่อส่งเสริมการเรียนรู้แบบ Active Learning 
	สืบพงศ์ เฉินบำรุง

	การเรียนรู้กฎหมายอาหารกับการปรับตัวในยุคโควิด-19
กระบวนวิชา 601351 กฎหมายและมาตรฐานอาหาร 
(Food Legislation and standards) 
คณะอุตสาหกรรมเกษตร มหาวิทยาลัยเชียงใหม่
	สุคันธา โอศิริพันธุ์1 

	การเรียนภาษาโปรแกรมคอมพิวเตอร์เพื่อการฝึกทักษะ
ในการแก้โจทย์ปัญหาด้วยเกมและการทำแบบฝึกหัดแบบออนไลน์
	สุธาสินี โทวุฒิกุล

	การเตรียมความพร้อมสู่การเรียนเขียนโปรแกรมแบบออนไลน์
ด้วย Flipped Classroom
	สุธาสินี โทวุฒิกุล

	ความท้าทายของ Project based learning ในการจัดการเรียนการสอน
วิชาบรรยายของสาขาวิทยาศาสตร์และเทคโนโลยี
ในสถานการณ์แพร่ระบาดของ COVID-19
	สุวรรณา เดชะรัตนางกูร1 

	การประเมินผลกระทบสิ่งแวดล้อมทางสังคมเศรษฐกิจ 
(Environmental Impact Assessment in Socio-economics: EIA/EHIA)
	อนุพงศ์ วงศ์ไชย



