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The Development of Web-Based Thai Teaching Training Course
by Using Tales for Teachers of Office of the Basic Education Commission
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I Abstract

The purposes of this study were to 1) develop a web-based Thai teaching training course by using tales for developing
teachers affiliated with the Office of the Basic Education Commission within the efficiency criterion 85/85; 2) compare the
achievement score before and after attending this course, and 3) study the satisfaction of teachers toward the web-based
training course. The sample was comprised of 30 Thai language teachers of Prathom 1-3 in Pattani, Yala, and Narathiwat
Primary Educational Service Area. They were selected by simple random sampling. There were three research tools including
1) a web-based training course on Thai teaching by using tales, 2) a quality assessment form for the web-based training
course, 3) pretest and posttest, and 4) training satisfaction form. Data were analyzed by percentage, mean, standard devi-
ation, and t-test.

The results revealed that 1) the quality of web-based training course which was assessed by educational technology
experts was the highest quality (X=4.56, 5.D.=0.10) and the efficiency of E1/E2 was 84.81/84.44; 2) the achievement score of
the participants after having been trained with the web-based training course was higher than the score before the training
with a significance level of 0.01; 3) the trainees were satisfied with the web-based training on Thai teaching by using tales at
high level (X=4.46, S.D.=0.49)
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Bl n3aULUAAANIIAE (Conceptual framework)
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Figure 1 Conceptual framework.
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Table 1 Result of assessment of the efficacy of web-based training course by using tales of Thai teaching

within the criterion 85/85 (n=30).
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Table 1 Result of assessment of the efficacy of web-based training course by using tales of Thai teaching
within the criterion 85/85 (n=30). (cont.)

UUBNISTOUN 1 UUNISITOUN 2 NAFUITZUINNISEY (E) NAFIUNAITUY (E)

(10 AzuUL) (17 azwu) (27 Azwu) (27 Azwu)

12 9 14 23 21
13 9 13 22 23
14 7 15 22 22
15 9 14 23 21
16 10 15 25 22
17 8 14 22 24
18 9 16 25 25
19 7 14 21 25
20 8 15 23 20
21 10 15 25 25
22 8 15 23 22
23 7 14 21 26
24 9 15 24 20
25 9 16 25 25
26 8 14 22 22
27 7 15 22 24
28 9 14 23 20
29 8 15 23 22
30 9 13 22 23
T 256 431 687 684

FLade 8.53 14.37 22.90 22.80

drudsauunnsgu 1.01 0.93 1.32 2.02

Sovaz 85.33 84.51 84.81 84.44

910 Table 1 wui1 §ifr3uniseusuiioususie 2. wuuvszifiuaunimdviinevsulaofideivey
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TUsy@nSnw (E1/E2) 84.81/84.44
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Table 2 Result of assessment of the quality of web-based training course by using tales of Thai teaching

by education technology experts.

sensiiane X S.D. ALY
AuNSoRNWUUUAUTUS 4.58 0.17 AATNELNN
Fiomn 4.46 0.58 AATNELNN
AUNNTEBNLUULAZNTIHN 4.57 0.25 AMANALN
AuduuniSey 4.42 0.69 ANAING
Aadesy 4.56 0.10 AMANALN
911 Table 2 wuid wan1sUszliugunmiauiineusy 3. LuunageUIanaduguEntsnseuTIlagIUTey

wingns nsaeunwilvelagliiniulude Usudiulees  Wisurzuuunadugnsiuazwuuneuniseusy feliu
v oA a "o oA =5 > o d o oA
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WM Wi 0.10 TRaunmluseduduin dmenaiy wagliatianageumend (t-dependent)
HANITIATIZNANTIUAZIdEA Table 3

Table 3 Result of comparing efficacy of the achievement score after training and before training

with web-based training course by using tales of Thai teaching.

$18M19 ATLUULAL X S.D. t-test Sig.
AZLUUNAFDUNBUNITOUTH 27 14.80 1.24

o 18.37* 0.00
AYLULNAAN VOV IN5OUSY 27 2237 1.86
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Table 4 Result of satisfaction assessment of web-based training course by using tales of Thai teaching.
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I Abstract

The purposes of this research were to develop augmented reality lessons on Arabic consonant pronunciation of Grade 3
students, to compare post-learning achievement of the controlled group and the experimental group on reading Arabic
consonants, to study the relative development score, and to study the students' satisfaction with the augmented reality on
the pronunciation of the Arabic consonants. The target population were 60 Grade 3 students which were divided into two
groups: 1) an experimental group of 30 students and 2) a control group of 30 students based on the students' collected
points during the Arabic study with simple random sampling using lottery method.

The results of the research revealed the augmented reality lessons for improving learning achievement on Arabic
Consonant Pronunciation consisted of three aspects: 1) the content regarding the Arabic consonant pronunciation,
2) instructional materials using the augmented reality, and 3) learning management plans. It was also found that the academic
achievement of the experimental group was significantly higher than the control group at 0.01 level. Moreover, the study
found that the relative development score of the experimental group increased 70 percent, and the satisfaction with the
learning model of the augmented reality was at the highest level.

Keywords: Augmented Reality, Arabic consonants, Learning achievement
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Figure 1 Conceptual framework.
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Figure 3 The marker book (Arabic AR) augmented reality on Arabic Consonant Pronunciation.
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Figure 4 Instructional media in video format with audio on Arabic Consonant Pronunciation.
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Figure 5 How to use the marker book with the application on Arabic Consonant Pronunciation.
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Figure 6 The experiment with the Instructional media AR Application on Arabic Consonant Pronunciation.
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Table 1 The comparison of student's academic achievement - before studying the Using Augmented Reality

on Arabic Consonant Pronunciation of Grade 3 Students between the experimental group and control group.

The simple Total score N
NAUNARDY 28 30
NAUAIUAY 28 30

X S.D. t
10.40 4.22
488
10.43 3.90
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BouraINgunaaes Wiy 10.40 Tamudesuuninggiu
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Table 2 The comparison of student's academic achievement - after studying the Using Augmented Reality on

Arabic Consonant Pronunciation of Grade 3 Students between the experimental group and control group.

The simple Total score
NGUNAREY 28 30
NAUAIUAN 28 30

Sig. (2-tailed)

22.70 3.45

7.89 .000
15.90 3.14

*TjedAgyneadanszau .01

910 Table 2 HansiUSsuiisunadugninig
mMsBoundsBouvesinGounGeuseuniEou Fes maeu
sendomdyrurmwemivrenindeutuuszaufne
U 3 wuih AedenzuuundaFeureangumaasvinfiy
22.70 fdnudosuunnsgiuwindy 3.45 wagAieds
AzluUMdaFsunguAIANYINGY 15.90 Tdnudeauy
wesg Uy 3.14 dethuadunvimensSeundaGeu
TaoanguIsuiieunuihngumaaesgsniinguenuny
agnafitfudAyneadifiszsu 01
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Table 3 The comparison of student's academic achievement - before and after study of the experimental group

of Using Augmented Reality on Arabic Consonant Pronunciation of Grade 3 Students.

The simple Total score
nousyUY 28 30
NS 28 30

Sig. (2-tailed)

4.22
12.37 .000

22.70 3.45
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Table 4 The results of the relative development score of the experimental group of Using Augmented Reality

on Arabic Consonant Pronunciation of Grade 3 Students.

The relative devel-

Student Pretest Posttest

Development Level

opment score (%)

2 15 28
3 12 28
4 12 26
5 3 26
6 12 27
7 13 25
8 4 22
9 10 20
10 13 20
11 17 18
12 7 20
13 10 22
14 18 20
15 15 27
16 4 20
17 11 23
18 8 24
19 12 26
20 15 20
21 3 24
22 12 26
23 7 17
24 10 15
25 11 23
26 5 23

100 FEAUFININ

100 FEAUFIN
87 FEAUFIN
92 SEAUERNN
93 SEAUERN
80 FEAUERN
75 JEAUG
55 JEAUG
a6 FEAUNAN
a5 FEAUNAN
61 TEAU
66 T
20 SEAUAU
92 FEAUERN
66 JEAUF
70 TEAUGS
80 FEAUFIN
87 SEAUERN
38 JEAUNATY
84 FEAUERN
87 JEAUERN
a7 JEAUNANY
27 FEAUNAN
70 FEAUGS
78 SEAUERN
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Table 4 The results of the relative development score of the experimental group of Using Augmented Reality

on Arabic Consonant Pronunciation of Grade 3 Students. (cont.)

The relative devel-

Student Pretest Posttest Development Level
opment score (%)

27 15 17 15 SEAURL
28 12 20 50 TEAUNA
29 6 22 72 FEAUES
30 14 21 50 FEAUNAN
1ad 10.40 22.70 70 seiuge
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Figure 7 The Bar chart shows student scores before and after study of Using Augmented Reality on Arabic

Consonant Pronunciation of Grade 3 Students.

4. namsusziuanunanalavasiSeuraguuuy
nsBeuwmaluladanudusiesdy B n1seusen
WeandgyruznrwamiuvastinGeutulssaufnutn 3

Table 5 The results of student's satisfaction assessment on learning styles of Using Augmented Reality on Arabic

Consonant Pronunciation of Grade 3 Students (N=30).

Satisfaction level
The assessment issue

Interpretation

v X

AuLilem
1. PabiinSeudilaluisnseuvesBeusau 4.77 504 Hanelanniign
2. Weymaenaaesiunmusenau 4.43 728 fawalayn

20 B



Effects of Using Augmented Reality for Developing Learning Achievement on Arabic Consonant Pronunciation...
Rusdee Waenasae, Wichai Napapongs, Ophat Kaosaiyaporn, and Ibrahem Tehhae Il

Table 5 The results of student's satisfaction assessment on learning styles of Using Augmented Reality on Arabic

Consonant Pronunciation of Grade 3 Students (N=30). (cont.)

The assessment issue

Satisfaction level

Interpretation

3. pwusenaulianudaiay 4.47 819 Hawalayn

a. HelvinGeunumuiiomlFiedaies 4.60 563 fanelasnniian
naTmALedef o 4.60 654 fiawelanniign
shudensiFounisaey (Uidy)

5. Unuagguidumilsdersnnanuaulavesyisoy 4.47 571 fanelaunn

6. sUdufiamuiiuaouazdilaludemie 4.43 626 fanelaun

7. PUAveIiIBnyIiinudnaY 4.53 571 fanelasnnilan

8. sUnuumsnusenulahe 4.47 629 Hawalayn
NATIALaALFUdoNsEsuNsaey (FULE) 4.48 599 Hawalayn
sudenisSeunsaeunaluladanudusiaasy (Application)

9. psunetunsumslinulfesiednan 4.47 629 fanelaun
10. Unuuvesdesinuuvanlyainssfunnuaula 4.53 507 flanelasnnilan
11. dovhliAnmuaynauy 4.57 568 fanelasnnilan
12. sUnuuiiauaesuvivady 4.43 817 Hawalayn
13, Aelfaniglidudou 4.70 651 fianelanniign
14. Fousundiaduhlvidladionisiiu 4.43 935 anelaunn
15. amnamelavesdeluFoumsaou 4.40 894 fanelaun
NasALRAAuFeN s SsunsaeumalulaBauuaiaaiy 4.50 714 fanelaunn
(Application)

AUNIIANITSUNNTHOU

16. HlFeuamusaseulsnniivnna 4.83 531 flanelasnniian
17. DwlvSeulinnudanegulunstey 4.50 1.009 fanelasnnilan
18. HelvigiFeuilianunseieseiulunsitey 4.53 681 fanelasnnilan
19. unSsumnaluladenuilusaasuiliinSouldGeulinsuaion  4.60 563 fiawslanniign
NaTIANRAAUNSIANsFeunsao 4.61 696 fanelasnnilan
HATIALAEaVIR 4.54 665 flanelasnnilan
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Bl Abstract

The purposes of this research were: 1) to develop the 5E Flipped learning model with infographic design process to
enhance science process skills and visual literacy of lower secondary school students, 2) to study the effect of using the 5
flipped learning model with infographic design process to enhance science process skills and visual literacy of lower secondary
school students. The sample were Grade 7 students at Sarawittaya School. The research instruments were: 1) videos on
learning system, 2) lesson plan, 3) a science process skill test, 4) a visual literacy test, 5) an observation form. The data were
analyzed by using descriptive statistics with mean, standard deviation and a dependent t-test.

The results showed that the 5E Flipped learning model with infographic design process was comprised of five components:
1) learning objective, 2) learning activities, 3) learning resource, 4) classroom activities, and 5) learning assessment. It consisted
of five stages: 1) engagement, 2) exploration, 3) explanation and create infographic draft, 4) elaboration, design, development
and presentation, and 5) evaluation. The study also found that the average of science process skill ability of the learners
was significantly higher after the lessons. The average of visual literacy ability was significantly higher after the lessons. The
average score of infographic work was significantly higher after the lessons.

Keywords: Flipped learning, 5E Instructional model, Infographic design process, Science process skill, Visual literacy
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Figure 1 Research conceptual framework.
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Figure 2 Prototype of 5E Flipped Learning Model with

Infographic Design Process to Enhance Science Process Skill

and Visual Literacy of Lower Secondary School Students.
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Table 1 The results of the comparison of scores for the scientific process skills.
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Table 2 The results of comparing scores of visual literacy ability.
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Table 3 The results of comparing scores of infographic performance from rubic’s measure.

AzRUUNaUaUINN AN

ATLLUAST 1 6.78 0.83 00
AzuuLAYsR 5 8.89 0.78 00
*p<.05

nansdInsAndiueninFeuionsBousis wudn AedsanuAniuigiFeuliiesuiuunisiiou
FULUUMSEEUNAUAULUY 5E SITUNTEUIUNTORNUUY. AGUATUKUY 5E SauAunszuiunisesniuusulnngiin
sulrinsfinifleduaduvinuznszuiumsmaineimans  Lilodaaluinwgnszuiumsmsineimansuazniss
wagnsimeimugdmivinGoutuisonfnwneudy  meiaurdnivinGeudussos@nwmoudu Tunmsm
Tnemualit 4.50-5.00 = 1nnilgn 3.50-4.49 = 310 2.50-  egfluszduanniige
3.49 = U1unans 1.50-2.49 = tfee uag 1.00-149 = tioefign

Pufi 1 dunsasanuau’la (Engagement) 0
mninissudunaaneuzeang lunaasiy 9w
WRINLNRTANNLANANAY A3 luduan
wNSNATIVTINNW2BINA LT UNIFEUNS1IUNSD
L lawadefianuazuazglseiuaneng

g agiufin dumlys 10 n.a. (uily 01:16)

e

@clouds.say.hello * FULALIG...
[ A EXEY

https://www.instagram.com/clou...

Figure 3 Using questions in the learning activity in step 1 Engagement.
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Figure 4 Example of a video on the learning activity in step 2 Exploration.

B 31



Journal of Information and Learning
Volume 31, Issue 3, September-December, 2020

WadnuuniuamNane 98l 2 anmae LALALNIADUNAN LAZINLEY LuNApuna tSan

Tesels
Wrong answer Right answer
RCEE Aiyas
6% 84%
-
, W@nnede ,Anze
wannda L W@nnda

Figure 5 Student summarize knowledge by answering questions in the learning activity

in step 3 Explanation and Create infographic draft.
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Figure 6 An example of the work of creating an infographic.
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Figure 7 The 5E flipped learning model with infographic design process to enhance science
process skill and visual literacy of lower secondary school students.

N 33



Journal of Information and Learning
Volume 31, Issue 3, September-December, 2020

B afis1awa (Discussions)

r;:ﬁi‘]'aléfﬁw%’ayjaﬁlﬁﬁNﬂﬂwﬁﬂm AATIEN FAszn
La¥INUUUABUNNELTEI T YNUI1 UsEnoudie
5 saAUsznou laun 1) yauszasdn1siieus (Leamning
objective) 2) ﬁf\]ﬂi‘iumiﬁau‘;ﬁ (Learning activities)
3) niwensnisiseus (Learning resource) 4) fAanssailu
Wiouseu (Classroom activities) 5) MsUseLiiunTSEU3
(Leaming assessment) wariitumeumsinnsEounsdeu
5 Guumau Tgud 1) Fumsadrenrwaula (Engagement)
2) Funsdrsrauazium (Exploration) 3) Tun138suUNY
aveasy wavaalasesedulingdin (Explanation and
Create infographic draft) 4) %umwmammi DONUUU
UYSuuse wazdnauanaudulingiin (Elaboration,
Design, Development and Presentation) 5) Fun1s
Usziliuna (Evaluation) lasanunsaafusnenanisidy
putumeurezUuUUTeFoundufuLuy 5E Iy
nszurumsesnuuuBulnsiing Ieeluid

1. Funisatrennuaule (Engagement) Fuiiaz
LﬂjamimmamwLssm‘l,wasmuwumwuaaamumm‘iu
PinUszdnTuveriSeu LwaimLiaumuuﬂaﬁuusuaqmi
Bouf wagm Y Tasmshamwwidedaviaminiaety
anunsalludinvssdriuresdGeu dhudadudio
finelAnanuaula Jsaenadesiu Siwawetkul (2015)
ey miguuedutuiinansusingmsalineg iunns
thiauefidndedne thals uaznsedulifSeussini
Aanssusely uaziaonmdeosiu Jaturonpongsa (2014)
finanai nslddmans wu nwene Tudunisasrery
aula wwteliminSowineuadla wasinnisaasai
Wiodummeuluiuneudaly

2. JunnsdrsIaLAzALYN (Exploration) Huduns

vl v

F“I‘LJ‘MWﬂ’]’mi(ﬂ’)ﬂG]uLENN']UV]iWEJWﬂiﬂ']iLiEJUiWN?IEJu

Y Y
14

m‘vmﬁﬂ,‘vizjLiauuuiuuumilﬁwg Tuauidede el

Y

€

Google Classroom ilesaniduszuunisdeudfingu

q
h
a

fegefitugrumslieumnteu waeinisldluiudu
s elrBsunusuanuiuavasUasdauslse
puios e msundavieiddaeudarhiu vdomstinua
TS euAnwiisdssiuunanuieriuledine Wi
IR ANTaLEMT uaznUsrasAnisFeus
Fasenadesiiu The Institute for the Promotion of Teaching
Science and Technology (2013)7inayi1 nssuaunsdsa
wazAumiigtagliinidouinauiuiddiaamane
anansnassesrnuilimenues vilanunsoanduay
dlaamuthildesnssniun mnmsasuniuanuAnui
voujBeulaslduuudnamnudniiu wuin deithanld

34 B

Wi Adle nw @eeUszneu vlnaudilalunsSeuann
Ju (X=4.00)

3. dun1sesute asdeasy uazanslasesnedulv-
n319n (Explanation and Create infographic draft) 1154
NMSANBINTNGININITFLUTUSY HiTeudzdasviuuy
naaey iloagUasimniiasdundngiunaGeus suds
nsligiFounnaulasesedulinsiinauiidod
Hapuinug diethunldeAusauazdavhdulaingfin
aﬂm%ﬂu%u[%auﬁ]umjm wiorfunisnauny daddiu
mwﬁﬁlﬁﬁﬂmm Feaenmdaatu Namwong (2017)
Ionanaliin msrnalassssduliinafinilidiSeulaui
aausznavvesnulugwuusieg waylamhuwIsuiieu
m;;ULLUUVimmzauﬁ’uLf:amﬁﬁaqmi%ﬂwLﬁuammﬁqm
wazaeandediu Kibar and Akkoyunlu (2015) find1ain
nsfmualasesavesdulinswinasingiseuldnivun
nseudmUsEneuvesdulrinsinflazviieu vivlgFou
nywididomdilaflvdeduniifiuiy wazgunm
wuuladidesnshanidududszneulumnitausdeya
pedulvingiin

4. Sumsvenernug senuu USuUge waziiaue
na9udulnns in (Elaboration, Design, Development
and Presentation) n1svhianssalutudeuluduililu
mseAunelagliman WenumulugaitfSeuliinla
3N IUJUANISTNIARRINGIAEAT  Lagn150eNkUY
'SuI‘V\Iﬂiﬁ\lﬂmuﬁasﬁaﬁ;}’aauﬁmumm QR ITTELN
v Seuwsazaulunguiunedumesiuiu udidavi
uasdulnsfneeulavuuiuled TusmAdediiseld
www.canva.com iflasniiuuusisliidensiuiuinn uae
Husundindud wmsuldauvuiofonazuiuidn 910013
gounuauAniureiseulaglduuudrsarnufniiu
WU duAnmMsvindulvinsfnesulauniu www.canva.
com Hudesine wasiliunuesninaisa (X=3.86)
uérdswaailifaounsaeuifioudlunar futseduny
TuduBeu uasnauetunudulinsiinludsudely
neinsldulnnsinlunsiiaueracuavtsliau
fiaruninaulauntu @eandesfu Nanchanok (2016)
find1nin Bulwnsfindrevilsinsiausdoyaiinam
famauntu adreruudann wasautnaule wa

Y
o

Fuelidlademiigesnisdeansidinonaysinitu
8nse arnnsdeunuauAniueslBeulaglduuy
d5raanuaadiu nudn asvdulansinsilvgule
Srdueudn uardenennuildATy (X=4.14) uas
n1shdulrnadfindeglvgiSeuliinwensinieinue

P!

)}

)}

1NTU mnmaaaumummﬁmﬁwm;:JL%'EJuImﬂﬁi’fLLUU



Development of 5E Flipped Learning Model with Infographic Design Process to Enhance Science Process Skill...

d15739A0UAMTY WUl duAniinasyiduldngain
Prgliduilvinwelunisdumdeyanazitnfenmuiniy
(X=3.86) @anmaeaniu Kibar and Akkoyunlu (2015) ina1271
a a @ A = A
nszuIunseankuudulnns iniduiasesilenlylunng
dinrinwen1simarieugld WesnndBeulaBeusileon
v ad A A Al Y a
A3 FBN15eeNKUY wazinIesllenldlunisasiadul
n31fin udanusadndansevindudeyafioanuuumiu
AU lavenuels wavaanmdadiu Rezabek (2005)

S i = v @ v g & val D
inanin yaralaaziinisinieiauels ssdoulugiilaly

anuansalunisadederinusuarldlddeniaausly
ﬂﬁﬁ'amsﬁuﬂgu

5. sunsUszdiuna (Evaluation) s ldgunuduly
naiinud freunasBeulduiuasiiasyseiiutuny
Imaé’aauﬂizLﬁu%uQWuauIWﬂiﬁ\lﬂﬁuaaé’ﬁ'au WA
Uszliunanudulinsiinvasngusies LLavsumﬂémﬁau
Imamam'smuuammmmmuuavmmvﬂfnmmmwam
yeaiiovuardunuidarinay Lwauwiﬂﬂiuﬂiﬂumma
ol mwmmLiauuwmmmﬂummmmmamuaﬂw
nsTnTRTumINE U éﬁquam‘lﬁt,ﬁudwgﬁauﬁﬁﬂw
N1358UINIngmans (Fwen1sannszvuasie
Aruvanedoys) Bty SsdanaldangBoudazuuy
VAAOUMTUMETULUUNTSEUNTUATULUY 5E 71
funsruunseaniuudulninsingendtneuFeusgied
Todfunadnn .05 uazannsaeuauANNARTiLYes
diseulngliuuudrsiannudndiu nuihgiseudianse
Tggulnnsfinidunadenlndlunisdiauedoyalu
Sesduq 3néne (X=3.86)

B Zaiduanue (Recommendations)
1. darauauuzlunsimaidgluly
1.1 avsiinismieuanunsoudiseu gy
NNAUNTIVENITNTRBURUURBAUSUNAUATY T5N159

WA TUSEUUNTIREUS NMsnauAnUiRaTUBRANNS

fldanifleseulatsenues 1iesangFouusazaus
mmitﬁaﬂﬁuiumﬂ%muumwuﬂﬁlfﬁ‘auifﬁLLmﬂsmf"fu
Haoudsoragdedlinailunisusuiiugiunnud vie
g1aveAuTIndalunisysannissiudulusieian
AouRIMaslA

1.2 {@0uAIINTIEDUANUNTOUVBIQUN 0]
fazldlunisGou TaeliguuuunsGounduduuuy 5
SAunsrUIuNseenLuUdulnns #inT laun Aeufmes
wiudn wielvsdnvitlofie warszuudumeside iesan
{Bouazsedliiiiogiflessulaiitiy wasdnshauly
AsfinTils ey

Pantira Khanhachai and Jintavee Khlaisang Il

1.3 Tudunisveneniud daoumsiaianssy
mumummifﬁmzﬁﬁ’u LALENNNTONTIVEOUANUILNLAVDS
Aseuld visemnilufianssunsveassasdosmiuguna
A \desnngGouarlinatlumssduneitom uuuis
waznsiaidulinsfinsaufuiiioulunguasudisunn
Haouanaliuuuiinfnusoindesilotiog3ounsazngy
Tunsagudoyaanszddyvoniomitaziundavindy
dulvinsiin %q%ﬁﬂﬁéﬁaumqLﬁuﬁuamﬁumawfamlﬁ
Faauty

2. darausuuzlunsiseadsely

2.1 mﬁ%’m%&ﬁ%ﬁ%ﬁgﬂLmeiL%'sJuﬂé’Uéhu
WUU 5E Saudunszuiunsesnwuudulnnsiing lunis
naasslusiedviivermans Tunsanwadeluonaay
gUluuNISEUNAUMULUY 5E $3funszuIun1Tean
wuudulringdin lUldsuiuindue wu Tndaufnu
fnawn wazTausssy dadinididemeinAeudnann
mi%’m%‘ammuné’uﬁma Yreluiinarinanssuly
FuSeusniu uay gM3InidulinsindagelvgiSeu
lmai‘umammauwmalmamaLﬂuiuuummu

2.2 3YLUUNISISBUNGUAIULUY 5E U
nszvIunnseanuuudulningiing shlvgiFeuiiai
a1u1sanedavslaldanuaiuisalunisiinauedoya
PnnsdunavesidenuhtnSeuiianuaulalusein
Ineneansunnty il e19thnsyuaunseesnuuUduly
nsdnlulglunsiinduanuaunsanedalela

B and1581989 (References)

Association of College & Research Libraries. (2011). ACRL visual
literacy competency standards for Higher Education.
Retrieved from http://www.ala.org/acrl/standards/visualliteracy

Bergmann, J., & Sams, A. (2012). Flip your classroom: Reach every
student in every class every day. International Society for
Technology in Education, 17(3), 24-27.

Bybee, R. W., Taylor, J. A., Gardner, A., Van Scotter, P., Powell, J. C.,
Westbrook, A., & Landes, N. (2006). The BSCS 5E instructional
model: Origins and effectiveness. Colorado Springs, Co: BSCS, 5,
88-98.

Dachakupt, P., & Yindeesuk, P. (2014). Kanchatkan rianrd nai satawat
thr yisip‘et [Learning in the 21st Century]. Bangkok: Chulalongkorn
University.

Driscoll, M. (2017). 07 Sep education in the 21st century. Retrieved from
https://thinkstrategicforschools.com/education-21st-century

Garcia Fernandez, B., & Ruiz-Gallardo, J. R. (2017). Visual literacy in
primary science: Exploring anatomy cross-section production
skills. J Sci Educ Technol 26, 161-174.

The Institute for the Promotion of Teaching Science and Technology.
(2013). Khamd kanchai laksdt witthayasat chabap ‘anakhot chan
matthayommasuwksa pri thr nung [A guide to using the future
science curriculum for Grade 7]. Retrieved from http://www.ipst.ac.
th/files/curriculum2556/ManualScienceM1pdf

The Institute for the Promotion of Teaching Science and Technology. (2017).
Sarup phonlaka rawi ¢hai PISA 2015 [Research findings of PISA
2015]. Retrieved from https://drive.google.com/file/d/0BwqF Skq5
b7zScUJOOVIIdUNSTIk/view

b 35



Journal of Information and Learning
Volume 31, Issue 3, September-December, 2020

Jaturonpongsa, S. (2014). Effect of using 5E learning cycle model with
semiotics on understanding of biology terms and learning
achievement of upper secondary school (Master's thesis).
Chulalongkorn University, Bangkok.

Khlaisang, J., & Songkram, N. (2019). Designing a virtual learning
environment system for teaching twenty-first century skills to
higher education students in ASEAN. Technology, Knowledge and
Learning, 24(1), 41-63.

Khlaisang, J., Teo, T., & Huang, F. (2019). Acceptance of a flipped smart
application for learning: A study among Thai university students.
Interactive Learning Environments, 27(1), 1-18. doi: 10.1080/
10494820.2019.1612447.

Kibar, P. N., & Akkoyunlu, B. (2015). Searching for visual literacy:
Secondary school students are creating infographics.
Communications in Computer and Information Science, 552,
241-151.

Namwong, T. (2017). A design of infographic for developing creative
thinking. Veridian E-Journal, Science and Technology Silpakorn
University, 4(4), 14-25.

Nanchanok, T. (2016). Infographic design chabap quick start + easy
workshop + make money [Infographic design issue quick start
easy workshop make money]. Bangkok: Witty group.

Pechsung, P. (2013). Effects of organizing mathematics learning activities
using 5E instructional model and open-ended questions on
mathematical reasoning ability and critical thinking ability of eighth
grade students (Master's thesis). Chulalongkorn University,
Bangkok.

Piyarat, P. (2013). Science learning outcomes of grade 3 students in the
schools under Suphanburi Primary Education Service Area Office |
(Master's thesis). Srinakharinwirot University, Bangkok.

Poonyamanoch, P. (2015). Effects of an inductive method on web using
infographic on conceptual thinking ability of lower secondary
school students with different cognitive styles (Master's thesis).
Chulalongkorn University, Bangkok.

Pruekpramool, C. (2014). Assessing science process skills. Suthiparithat,
28(86), 352-364.

Pumahapinyo, S. (2016). Development of blended learning model using
cognitive tools and infographic design process to enhance visual
literacy and creativity for art education students (Doctoral
dissertation). Chulalongkorn University, Bangkok.

36 B

Rattanawongsa, R. (2016). Development of an instructional model in
gamified leaning environment with design-based learning and
visual tools to enhance visual literacy and achievement motivation
for undergraduate students (Doctoral dissertation). Chulalongkorn
University, Bangkok.

Rezabek, L. L. (2005). Why visual literacy: Consciousness and
convention. Techtrends Tech Trends, 49, 19-20.

Saengyoo, R. (2013). Effects of 5E learning cycle with questioning
technique based on Osborn’s approach on integrated science
process skills and science learning achievement of lower
secondary school students (Master's thesis). Chulalongkorn
University, Bangkok.

Sakurada J. (2015). Basic infographic chai phalang phap sang kansisan
thT ngai lee sanuk [Basic Infographic uses visual power to create
fun and easy communication]. Nonthaburi: IDC Premier.

Scott, C. L. (2015). The futures of learning 2: What kind of learning for the
21st Century? Retrieved from https://unesdoc.unesco.org/ark:/
48223/pf0000242996

Silapol, P., & Kongmanus, K. (2017). Effect of using infographics with
inquiry based learning on critical thinking ability of students in
Grade 6. Journal of Community Development Research
(Humanities and Social Sciences), 10(2), 185-194.

Siwawetkul, W. (2015). Development of 5E instructional model on mobile
learning technology to enhance reasoning ability of lower primary
school students (Master's thesis). Chulalongkorn University,
Bangkok.

Smiciklas, M. (2012). The power of infographics: Using pictures to
communicate and connect with your audiences. Indianapolis, IN:
Que Publishing.

Sojayapan, C. (2015). Development of flipped classroom model with
online learning group investigation method to enhance team
learning ability of upper secondary school student (Master's
thesis). Chulalongkorn University, Bangkok.

Suthasinobon, K. (2017). Hong rfan klap dan [Flipped Classroom].
Encylopedia of Education, 50, 116-128.

Wolff, L. C., & Chan, J. (2016). Flipped classrooms for legal education.
Singapore: Springer.

Yuvaraj, M. (2017). Infographics: tools for designing, visualizing data and
storytelling in libraries. Library Hi Tech News, 34(5), 6-9.



N
Journal of Information and Learning, (2020), 31(3), 37-46
Journal homepage: https://so04.tci-thaijo.org/index.php/jil Article

QR Code for Equipment Online Database Application

of the Faculty of Public Health, Naresuan University

nsiszgnaldAranslanlunisdaiiudayansinvaaulai
ﬂaﬂﬂﬁuzmmsmqwmam% URNINUNALULIAT

Jessada Paojeen* and Rujroad Kaewurai
g1 1hdu waz qalsaw wiagls
Department of Educational Technology and Communications, Faculty of Education, Naresuan University
arunalulafiuazdaaisnisfnw anzAnwImMans un1ingnaguisaas

*Corresponding author: paojeen.j26@gmail.com

Received June 24, 2020 B Revised August 26, 2020 B Accepted November 24, 2020 B Published December 22, 2020

I Abstract

This research aimed to 1) apply OR codes to store equipment information online, 2) to investigate stakeholders'
opinion on the use of QR codes to store equipment information online, and 3) to investigate the satisfaction of QR code
users in storing equipment information online. The research instruments were a QR code database system, an interview form,
and a satisfaction assessment form. The content validity and reliability of the instruments were evaluated by three experts.
The instruments were used to collect information from stakeholders, including executives, supervisors, and general users.
A total of 33 people were drawn by purposive sampling. The data were analyzed using percentages, means and standard
deviations. The results of the study showed that the opinion of the participants was at highest level to use the application
of QR code to store equipment information online (X=4.84, 5.0.=0.29). The stakeholders had a positive opinion on the use
of QR code to store equipment online including easy access to information, easy identification of equipment, making work
a lot easier, reducing the time and the process of storing equipment information online, saving cost of overtime operating,
reducing the number of operating personnel, reducing the use of resources, and making work more convenient. Moreover,
user-satisfaction toward the application of QR code to store equipment information online by the Faculty of Public Health
at Naresuan University was at highest level (X=4.67, 5.D.=0.54).

Keywords: QR code, Durable articles, Database, Satisfaction
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Figure 1 Conceptual framework QR Code for Equipment Online Database.
Application of the Faculty of Public Health, Naresuan University.
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Table 1 Quality evaluation of QR Code for equipment online database application of Faculty of Public Health,

Naresuan University by experts.
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Figure 2 Number of QR Code users which classified by gender.
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Figure 3 Number of QR code users which classified by age.
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3. AATILNTBUANUUUFUNWAlLATHUUERUAY basall

Y

Table 2 Users’ satisfaction of QR Code for equipment online database application of Faculty of Public Health
Naresuan University.
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Table 3 Users’ satisfaction of OR Code for equipment online database application of Faculty of Public Health

Naresuan University by interview.
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Table 4 A comparison of users’ satisfaction of QR Code for equipment online database application of Faculty

of Public Health Naresuan University.
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Table 4 A comparison of users’ satisfaction of QR Code for equipment online database application of Faculty

of Public Health Naresuan University. (cont.)
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4. MmywmwszuvInfiuteyansiusiausaldeu
1 A ]
HUSYUULATEYIY 3G Way 4G

B and158198u (References)

Boonroadwong, N., & Prapontakan, K. (2018). A variety of QR Code.
APHEIT International Journal, 6(1), 117-126.

Division of Academic Affairs Naresuan University. (2017). sathiti
¢hamnaan nisit khana satharanasuk sat mahawitthayalai
Narésaan pracham pikanswksa 2017 [Statistics number Faculty
of Public Health students Naresuan University Academic Year
2017]. Retrieved from https://www.acad.nu.ac.th

Faculty of Public Health, Naresuan University [PHNU]. (2017).
Khomiin ¢hamndan bukkhalakon sai wichakan lse sai sanapsanun
pr séngphanharoihoksip [Information about the number of
academic staffs and support staffs year 2017]. Retrieved from
https://nuph.health.nu.ac.th/phnu/teacher.php https://nuph.health.
nu.ac.th/phnu/staff.php

Financial Division, Central Administration, Naresuan University. (2017).
Kot rabiap khobangkhap ngankan ngcen phatsadu [Regulations of
Finance Procurement Inventory]. Retrieved from http://office.nu.
ac.th/psd/personal_files/mn/main.htm https://sites.google.com/
view/lawforpsd

Kanchanawong, P., & Kanchanawong, A. (2017). The application of two
dimension barcode technology for providing tourist information
services at tourism destination case study: Doi Suthep Temple,
Chiang Mai. Journal of Humanities and Social Sciences, 9(17),
120-134.

46 B

Khueankham, Y. (2015). The use of QR Code for the thesis of Mae Jo
University Library. PULINET Journal, 2(2), 50-55.

Krairat, W., (2018). Application of QR Code technology for encouraging
learning activities at the botanical garden of The Phichit College of
Agriculture and Technology (Master of Education Technology
independent study). Naresuan University, Phitsanulok.

Naresuan University Library. (2017). Thankhomin kharuphan 2017
[Equipment Database.2017]. Retrieved from http://mis.lib.nu.ac.th/
asset/login.html

Peamee, M., Khongsawas, N., & Thananuwatpong, S. (2017). Equipment
database into application for smartphone. PULINET Journal, 4(2),
232-236.

Pussanajanoe, P., Khunarsa, T., Chanaop, T., & Phromchinsombute, R.
(2017). QR Code on mobile for durable articles management.
Sripatum review of science and technology, 9(1), 88-97.

QR Code khir ‘arai chai yangrai kan ng? [What is QR Code and how
do you use it?]. (2010, September 13). Retrieved from https://www.
marketingoops.com/news/tech-update/what-is-qr-code/

Suwanthada, N., Saelee, S., & Kudjon, S. (2013). Application of QR Code
to activity registration for graduate with import data via the online
storage. Information Technology Journal, 9(2), 20-26.

Thai Government Procurement. (2017). Kot rabtap khobangkhap tht
kteokap kanchat st ¢hatéha ngd phak rat [Rules and regulations
related to government procurement]. Retrieved from http://www.
gprocurement.go.th/wps/portal/egp/Regulation/

Uttraporn, T., & Kaoien, Y. (2015). Efficiency of QR Code system: A case
study of fine and arts division, Mahidol University International
College. Journal of Professional Routine to Research, 2, 1-8.



N N
Journal of Information and Learning, (2020), 31(3), 47-55
Journal homepage: https://so04.tci-thaijo.org/index.php/jil Article

The Concepts of Challenge Based Learning
and Creativity Based Learning in the 21st Century

WUIAANITLIAUTUNAUTINIALAZNNTSHUSIFIAT1AIIALUARITIR 21

Chamaiporn Inkaew' and Wichai Napapongs®
Aluns AuNIuna’ waz IFa unTWaA?

'Educational Digital Technology and Communications, Faculty of Education, Prince of Songkla University
"wawudrunalulafiffviauazdaarsn1sinm AnEAnIMERs un1inenasauaaIuAsuns

’Educational Technology and Communications, Faculty of Education, Prince of Songkla University
2gradrunalulafiuasfaarsnis@nm aucAnwAIans un1Ing1aadaaI1uasuns

*Corresponding author: chamai.inkaew@gmail.com

Received October 12, 2020 B Revised December 14, 2020 B Accepted December 21, 2020 B Published December 28, 2020

Il Abstract

The 21st century learning management requires educators to adapt their thinking to keep pace with the rapid change.
This is a positive effect on the learning adaptation of the learmers in a variety of learning management concepts that are
suitable for facing the challenges change in such circumstances. There are two concepts in this article: challenge base
learning and creativity based learning, each of which is able to fulfill the development of the country to transform into a
digital society era. This is due to the fact that both concepts encourage learners to solve problems in a real environmental
world. It is a challenge for learners to focus on thinking that is new, modern, and useful. All of these factors are fundamental
to the development of innovation. This is a response to the national development of science, economy, and industry
which makes a significant contribution to global development. Importantly, these two concepts are congruent and promote
learning and skill development of the 21st century learners, which are linked to the further development of the global
society. However, the successful implementation of this idea depends on goals, needs, and availability including teachers
and learners. Therefore, those who adopt these concepts should apply them according to the context so that the use of
both learning concepts will be more efficient and effective for the learners.

Keywords: Challenge Based Learning, Creativity Based Learning, The 21st Century Learning
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Big Idea

The Challenge

Guiding
Questions

Guiding Activities

Guiding Resources:
Web and iTunes U

Solution: Implementation

Evaluation/Assessment

Publishing: Student Solutions

Publishing: Student Reflections

Figure 1 Framework of Challenge Based Learning.

(Source: Apple Education, 2011, p. 4)
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mm unagilgnasiiauiluauian (Conclusion to
learning the future)
wuAnmIGeudeuuauimenaniaisassd
TuiruzvesfTouiadudeiiannsanevaussnsimun
Uszimalnglinilugdnueanaluladfdva mewmewa
friuwnfarsaesdunsdaaiuatuayuliSouudtym
fegluanmuadoslulanusisanuduaie danuihmie
di3eulunisinogreadrsassaiunisandudanlg

Y
o @

viuateuazduuselowd Jadesineg weaniidufuuuan
fugrufidaadonisiauiuinnssuiedu Swdunis
ARULANENITNAUIUTLINARIUINGIAIERNS LATHFAD
gnamnssuiidusduindeuninuaiyimiives
Feanlan wariiddyisaesuuadanisiieusiiniig
donAdeardLasunsSeuiLazmuinvr v
TuAmssuil 21 aflaudenleslugnsimundsnslan
ag3lsinny wuifansBeudfinanduudundunis
duadunisBeudvosGousisiu uiaediBnisiuuiin
maeudluliosndlsliusyaunadnsalddu Juagiunis
TUNUNTIANTSSEuNsaeN Wnue ANAeens
ANINLINGDY LaYAIUNTINAIUANNY VBIATHAOULAY
f3eu dadu TemsthuwnAnluussgndlimnyaunia
anwuduniug fagvhlinisliunfenisousiaesd
UszAniamuasiinUseavinagegasieriSeuluganiiy
Amthveanalulag

54 B

B and1581989 (References)

Apple Education. (2011, January). Challenge based learning:
A classroom guide. Retrieved from https://images.apple.com/
education/docs/CBL_Classroom_Guide_Jan_2011.pdf

Apple Education. (2008). Challenge based learning: Take action and
make a difference. Retrieved from https://www.apple.com/ca/
education/docs/Apple-ChallengedBasedLearning.pdf

Ardiansyah, A. S., & Asikin, M. (2020). Challenging students to improve
their mathematical creativity in solving multiple solution task on
challenge based learning class. Proceedings of Journal of Physics:
Conference Series, Indonesia, 1567, 022088. doi:10.1088/1742-
6596/1567/2/022088

Binder, F. V., Nichols, M., Reinehr, S., & Malucelli, A. (2017, November).
Challenge based learning applied to mobile software development
teaching. Paper presented at the 2017 IEEE 30th Conference on
Software Engineering Education and Training (CSEE&T)

(pp. 57-64). Savannah, GA, USA: IEEE.

Cheng, W. L. S. (2016). Application of challenge-based learning in
nursing education. Nurse Education Today, 44, 130-132.
doi:https://doi.org/10.1016/j.nedt.2016.05.026

Corréa, J. (2017, July 31). How we used Apple’s learning framework to
create our first app. Retrieved from https://www.freecodecamp.org/
news/how-we-used-apples-learning-framework-to-create-our-first-
app-91e255b55f03/

Guilford, J. P. (1967). The nature of human intelligence. New York:
McGraw-Hall Book.

Johnson, L. F., Smith, R. S., Smythe, J. T., & Varon, R. K. (2009).
Challenge-based learning: An approach for our time (pp. 1-38).
Austin, Texas: The New Media Consortium.

Khaemmanee, T. (2018). Satkanson: ‘ongkhwartphakan¢hatkrabtan
kanrtanratht miprasitthiphap [Pedagogy: Knowledge for effective
learning process] (22nd ed.) Bangkok: Chulalongkorn University.

Meeplat, N. (2020, January). A model of creativity based learning for
computer teaching to enhance creative skills of undergraduate
students. In Proceedings of the 2020 the 3rd International
Conference on Computers in Management and Business
(pp. 184-188). Tokyo, Japan: Association for Computing
Machinery.

Nichols, M., Cator, K., & Torres, M. (2016). Challenge based learner user
guide. Redwood City, CA: Digital Promise.

Nonthamand, N. (2017). Development of an instructional design model
using video based open learning with system thinking and group
technique to enhance creative problem solving ability of higher
education students (Doctor dissertation). Chulalongkorn University,
Bangkok.



The Concepts of Challenge Based Learning and Creativity Based Learning in the 21st Century

Pearce, S. D. (2011, April 20). Discovery, problem and challenged based
learning. Retrieved from https://www.classroom20.com/profiles/
blogs/discovery-problem-and

Pérez-Sanchez, E. O., Chavarro-Miranda, F., & Riano-Cruz, J. D. (2020).
Challenge-based learning: A ‘entrepreneurship-oriented’ teaching
experience. Management in Education, 1-8. doi:10.1177/0892020
620969868

Phuangphae, P. (2017). Creativity-based learning in social studies.
Veridian E-Journal, Silpakorn University (Humanities, Social
Sciences and arts), 10(5), 365-374.

Ruachaiphanich, W. (2015). Kansdn b&psangsan pen than: Creativity-
based Learning (CBL). Journal of Learning Innovations Walailak
University, 1(2), 23-37.

Chamaiporn Inkaew and Wichai Napapongs Il

Torrance, E. P. (1962). Guiding creative talent. Englewood Cliffs, NJ:
Prentice-Hall.

Yooumpai, N. (2011). Development of an instructional model using
research synthesis results to enhance creative thinking of
kindergarteners (Doctor dissertation). Chulalongkorn University,
Bangkok.

Zhou, C. (2020). Introducing problem-based learning (PBL) for creativity
and innovation in Chinese Universities: Emerging research and
opportunities. Copenhagen: IGI Global.

B 55



N N
Journal of Information and Learning, (2020), 31(3), 56-66
Journal homepage: https://so04.tci-thaijo.org/index.php/jil Article

An Instructional Approach to Encourage Systems Thinking
with Microsoft Office 365 Education Tools
n3danITiseuiiNaduaINIEN1TAREITEUL
AltltAIAvHaLNan1sI3auIaay Microsoft Office 365

Thanin Intharawiset, Kittipong Phumpuang, Rujroad Kaewurai, and Supanees Sengsri
81fuNg unsdee, AnAwaE WU, 391599 uiials, waz gandl 1&aes
Department of Educational Technology and Communications, Faculty of Education, Naresaun University
arunalulafiuazdaaisnisfnw anzAnwImMans un1ingnaguisaas

*Corresponding author: nhongtt@gmail.com

Received June 26, 2020 B Revised August 27, 2020 B Accepted October 15, 2020 B Published December 23, 2020

I Abstract

Thailand's society has entered the society of digital technology, therefore human resource development to create
innovative thinking skills is an important problem in education. Instructional management for the development of learner's
should integrate learning with a variety of subjects that are linked to their current context of life and ability. This allows
students to develop themselves to be innovators, The method of teaching students to acquire systems thinking, is the starting
point for the development of various models to summarize and collect the knowledge for use to study and comparative
on solving problems. By helping students become thinkers, they can analyze the most appropriate solutions according to
the situations they encounter, which encourages systematic thinking, and the teachers need to understand the content of
the educational goals and clearly understand their students, which will allow them to create instructional frameworks, and
how to apply digital tools that are most appropriate from microsoft office 365. These contexts are based on real situations
in the digital era.

Keywords: Instructional in the digital era, Systems thinking
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Figure 2 The iceberg framework to discuss patterns and discover how different people see the same event.
AN: U%UUgﬂﬂﬁﬂ Goodman (1997); Karash (1995)
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Table 1 Digital learning tools and how to applications for support in instructional of systems thinking. (cont.)
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Table 1 Digital learning tools and how to applications for support in instructional of systems thinking. (cont.)

%

insasdiaman1seuslugandvia

Kl

suazLden

nsldudmsuativayu
BNAAITZUY

Office 365
YALBNNAATUNTIINaTY
fisrneemuazain
159U
- Wienansvenm
AMNABNNIADS
wAuLde viselnsdned
18 OneDrive
- WYSONATVDIAN
wazThaus AUy
- AARNLAEIIT

S 5

Sway

B

LINSILAL

wewndindususidemndoni U
oo uazilovnaun onannaviameuwwy
agheaglugluuuldneveaulal
- uwuzthnsidenldiiAlasalas
wuuunugndoanuuulnglnesnuy
W38l Sway WugIpIAUTENOUNNS
ponuuuiidhiuiomvesaa
- drefumuazihdnifomiiiedes
Nnunastoyadu q
- uv§ Sways Maseauysaiudivena
ATy

fYegiseuLavaauluns
sonuuuLiieyausdeya
AuIInmMsAnenduniiia
Aoumwisuuulineuesulal
Idinetu

AslasuwUaaiuy
= 6
Sealnsl

Delve

=
@

[=]

LINLILAL

Sruneanuazmnlunmsdouseuas
ﬁwaﬂuiamﬁuﬁﬁu IV BIUNBAIY
azmﬂmsﬁumLLaxé’msLﬁauﬁa;&aﬁ
gunavlasnndigadmivan

annsategiseulunisda
szilyudeyanarnisAndeya
fannsadafafiunveadlsr
Joyatunisieu siuluiise
AT NG ANTIUAIL
wuIAaTlFIInMsT LTIy

Sharepoint

LONNAATUUSNSWYSTNIESUS aLNDa
Iansuasiilonvesaallaainyni
wuuSealngd

Fpan19nulunISINNena
ANUTUATNITZUIUNMITEUS I
fufiiesonmsdhdaioudly
WevnuTINiuLuuEsalng

64 B



An Instructional Approach to Encourage System Thinking with Microsoft Office 365 Education Tools
Thanin Intharawiset, Kittipong Phumpuang, Rujroad Kaewurai, and Supanees Sengsri Il

Table 1 Digital learning tools and how to applications for support in instructional of systems thinking. (cont.)
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