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I Abstract

The objectives of this research were 1) to develop multimedia Chinese lessons for beginners, 2) to study the achievement
of the lessons, and 3) to investigate the learners’ satisfaction towards the lessons. The samples were 95 students at Navam-
indarajudis Thaksin School in Songkhla. They were divided into an experimental group of 48 samples and a control group of
47 samples. The research instruments included 1) a multimedia lesson quality evaluation form, 2) multimedia lessons
comprising a multimedia book and computer multimedia, 3) a multimedia lesson learning management plan, 4) a traditional
learning management plan, 5) a learning achievement test, and 6) a satisfaction form. Mean, standard deviation, and t-test
were employed in data analysis.

The findings were as follows. 1) The quality of multimedia lessons was rated excellent (X=4.76, S.D.=0.37) with
81.63/80.25 effectiveness. 2) Learning achievement of the experimental group whose test score was X=41.79, 5.D.=6.50 was
higher than that of the control group (X=36.81, S.D.=6.12) at a significant level of .01. 3) The learners’ satisfaction towards
the lessons was at the highest level (X=4.52, S.D.=0.65).
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Figure 2 Examples of multimedia books for learning Chinese for beginners
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Figure 3 Examples of multimedia computer media for learning Chinese for beginners
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Table 1 The study results of the quality of multimedia lessons for learning Chinese for beginners
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Table 2 Evaluation results of multimedia lessons for learning Chinese for beginners
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Table 3 Comparative results of study on academic achievement after school of the control group who

studied normally and after the study of the experimental group using multimedia lessons for

learning Chinese for beginners
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Figure 4 Shows the results of a comparison of the learning achievement of the experimental group (E) and

Table 4 The results of the study of student satisfaction from using multimedia lessons for learning Chinese
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I Abstract

The study aimed 1) to study current conditions and needs of blended instructional model, 2) to create a blended
instructional model using augmented reality and innovative design based learning, 3) to conduct an experiment to study the
effect of blended instructional model, and 4) to certify a blended instructional model. The sample group was 16 undergraduate
students of Jewelry and Metalwork at Rajamangala University of Technology Rattanakosin. The research instruments comprised
the questionnaire of current conditions and needs, instructional model, augmented reality for jewelry design, jewelry design
performance evaluation form and certification evaluation form. Data were analyzed by using mean, percentage and standard
deviation.

The study found that 80.4% of students used Line and 77.3% of faculty staff used Line and Google Docs. The demand
for teaching management focused on the development of media that could be used both onsite and online. It is also found
that the created instructional model consisted of three steps. The first step was an introduction to learning; the second
one was creative jewelry design learning consisting of jewelry design, idea sketch of Jewelry design, development of jewelry
design, presentation, jewelry model, and jewelry quality inspection; the final one was measurement and evaluation. The
results of the model trial showed that the scores for the designing ability were of good quality. The post-test scores of
students' were significantly higher than the pre-test scores at .01 level.

Keywords: Blended instructional, Augmented Reality, Innovative design based learning, Abilities in creative jewelry design
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Figure 1 Conceptual framework
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Figure 3 A Blended Instructional Model Using Augmented Reality and Innovative Design Based Learning to
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I Abstract

This research aimed to investigate factors and processes of blended learning model through design thinking process
with practicum experience to enhance teacher students’ innovatorship. The research methodology was divided into two
phases. The first phase was an interview with lecturers of 21 teacher students on the topic of the factors and the processes
of blended learning model. The research tool in this phase was a questionnaire asking the opinions of teacher students’
21 lecturers. In the second phase, a small group meeting (Focus group) was organized in order to obtain the components and
steps of the teaching and learning model from nine experts. The research tool in this phase was a group chat log. The data
was analyzed by using frequency values and group discussion. The results showed that there were six main compositions
of the teaching-learning model, namely a teaching and learning technology, teachers, learners, mentors, content design
and innovation development, and constructionism. The results also presented that there were eight steps of the teaching
and learning consisting of an orientation, in-depth understanding of user problems, problem interpretation, brainstorming,
creating innovation prototypes, testing innovation, reflecting and exchanging of knowledge. Classes were conducted by using
blended learning model with the ratio of 80:20 for online and onsite respectively.

Keywords: Blended Learning, Design thinking process, Practicum experience, Teacher Students’ Innovatorship
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Table 1 Defines the schema relationship of "Factors and processes of blended learning format through

Design Thinking and Teaching Experiences to Promote Student Teacher Innovation"
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B nan13238 (Results)
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Figure 2 An Outline of "Factors and processes of blended learning format through Design Thinking
Process with Practicum Experience to Enhance Teacher Students’ Innovatorship"
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Table 2 An application of "Factors and processes of blended learning format through Design Thinking Process

with Practicum Experience to Enhance Teacher Students’ Innovatorship"
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Table 2 An application of "Factors and processes of blended learning format through Design Thinking Process

with Practicum Experience to Enhance Teacher Students’ Innovatorship" (cont.)
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I Abstract

Computational Thinking is the most important skill in the digital disruptive era, which is rapidly changing and has radical
implications for the skills needed in the future. Thus, the purposes of this study were to design and develop a board game
to enhance computational thinking skills for undergraduate students, to investigate computational thinking, and to investigate
the relationship between computational thinking, achievement scores and motivation in computer programming course.
The one-group pretest-posttest pre-experimental design was employed in this study. The sample group in this research
was 30 first- and second-year students of electronics and telecommunication technical education at Rajamangala University
of Technology Isan, Khon Kaen Campus, which were selected by simple random sampling. The results revealed that the
quality of the board game evaluated by experts was at good level (X=4.02, S.D.=0.47). The investigation of computational
thinking revealed that students had a good level of computational thinking (79.73%). It was found that the computational
thinking consisted of the following four elements: decomposition, pattern recognition, abstraction, and algorithm design.
There was a positive correlation between computational thinking and achievement scores (r=0.802). Furthermore, students'
motivation in learning the computer programming course was at moderate level (X=3.17, 5.0.=0.92) higher than before
studying the course where they had a low level of motivation (X=2.47, S.D.=0.86). The findings imply that the board game
might be used as supplementary material for improving students' achievement, computational thinking, and motivation in
learning a computer programming course.

Keywords: Board game, Computational thinking, Constructivist, Programming
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Table 1 The quality of board game to enhance computational thinking skill
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Table 2 The level of students’ computational thinking skills
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Figure 4 The relationship between achievement score and computational thinking
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Table 3 Student’s learning motivation before & after learning the computer programing course
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Table 3 Student’s learning motivation before & after learning the computer programing course (cont.)
uwsepdlaneunazvaINseuvesiseuniren1sSewinimseulusinsunwineuitines

» nauiFsu LGN GED!
ussgslavasdisey -
S.D. uwlampaw X S.D. udamyu
1.3 #94n15WeulushnsUARLRLABS IALAY 257 114  Ywnan 417 0.82 1A
1.4 AnaunlumsWeulusunsumouiiames 207 114 dwwnaw 337 105 Uunan
1.5 fesnislannnuilunisdeulusunsuneuiiimes 277 072 Ywnaw 313 076  Uunans
ﬁ%a%ﬁmumgﬂamﬂu 2.48  0.90 oy 3.62  0.84 170

2. gmuusegslasumsvineu

2.1 agnihnaundulusensuies 230  1.15 11p¢ 253 118  1unans
2.2 madulusunsuesanunsaadenelgs 297 094 <rwnane 417 0.86 1A
2.3 madulvsunsuwedviliianuimiduifumwesewinld 303 079 dwnan 380 091 1N

2.4 M35gdNsReulUswnsuauieasyinlirauledes 3.07 081  Yiunane 347 092  Uiunang

ﬂ"]Laﬁaﬁml,mgﬂaﬁmmiﬁwm 284 092 <Ywnane 349 096  U1unans

3. mumssudaussauglunes

3.1 gusiuladnanusadladiervannsi@eulusensuniwn 210  1.14 11¢ 240 098 Yoy
AU ISR
3.2 dusulananunsaaeusuIvINSeulUswATIAIWN 1.83  0.77 119¢ 233 107 /g
ABUNIADS
ALaRgAuNMITUTANsTauyluALe 196 095 ey 236 1.02 ey

4. fuusagslaiuNan1sSey

4.1 $pINsbonsndsivnseulusknsun1eneuimes 357 055 170 410  0.70 170
G
4.2 A94N1558U3IN5RUIUTUNTUN I IABUNILADS 253 108 dwnae 270 113 Uunans
TynaninAudy
AafeAusdlauNan1sSey 305 081 Uunae 3240 091  Uiunang

5. UNISANNUAF LD

5.1 fuliismsSeuiivannvanglivinsdeulisunsunsn 177 0.71 1198 180  0.79 o8
ADNNIMDS
5.2 dujumnalunisBeuinis@eulisunsunweenituees 153 049 ey 273 115 wunans
ARAsFUMITUATILe 1.65  0.60 o8 226 097 o8
ﬂ"]LQ§8§1MLL§QQQ1Q%QQE§L§HU 247 0.86 1108 317 092  Uuna

42 B



The Development of a Board Game to Enhance Computational Thinking Skill and Motivation...
Thawach Thammabut, Prakaiwan Chueakun, Rattikan Kaewthon, and Piyaporn Wonganu Il

B afids1awa (Discussions)

MnsamATensiaUeianuTidadinue g
AneALazLdlalunsSeuivINsReulusunsy
AMwAeNiImesAmTULNANsEAUUSYYINT @139
oRUTEHanuTaUsTaRnT IS il

1. nansooNLUULATTmUNUe TaLNMTIdsEavinge
NSAATNAIUINA IS UTNANBITEAUUSYYINT WU
AnsrUIuUN1INAUIlAeN1TFRATIZRNTOULWIAANIT
ponuuLTtendbfiugiuremdnnsnguiiiiddey fe iaud
AouansaRIad MsBeusimuzan uaznsAnBsduin
MniFahlufanduvesanuiidnasuinuenishnids
A I uasANIUTENaUMEY NTEATUEUNY NTEAT
Yol warndndds wazdistua 5 s AlsEeuld
Uﬁﬁ“ﬁmiﬁamiﬁ‘auﬁmmL‘f‘jamsuaamifu&Juiﬂil,mimmu
ugUuarduaiunsAndesiuinii 4 aaduszneu léun
nsgaelyv N133TFULUU ANUARATULNNGTTH kAL
N9ONHUUTANDTTN HANTUTHIIUAMANYBIVBSALNY
wuihilnaunwegluszAud (X=4.02, 5.0.=0.47) Tudu
vadmnuiiilon gndfes sualfy duaSuinuenisdou
Tsunsu uwarluiudiledidiuusznauvesuasianuiining
Foau ndsznavaeandasiuidon wWlade e
\loswninniseenuuuLesanNALMAN NN U ATLE
danpinunTeuLnANNIINLUY Ssaenadasiuy
3§uv04 Tsarava et al. (2018) flopnuuuua ALy uazsis
(Crabs & Turtles) fidaiaFunsAnidediun tnglimdnnis
nuireuaniniiadaznsouuuiAnnisAndefund
Usznausie e nsgeelym n1sandnguluy AuAn
funusssi M3Ussdiu uay n1seanuuuSaneiviu Lo
daaSugeaiunveiSey

2. NaN13ANYININ¥ENITAATIAIUINYBITNANY
sefulSyaeiiSoudsuesanuiiduasuiney nud
ASguilvinyensARTeA MRS sueglusEAUA e
roueufiogseauneld uasnuiinuzmsAndeiiuanis
4 93AUsEnaU Ao Nsdeslym nsandguiuy mNuAa
FIUUINTTIU WAZNISEDNLUUSANE3TIN AazLiuldainwa
nsduwalvewiSey Wy Tussdusznaunisdostaym
ﬁ@'ﬁaummsmwﬂ{]@mLLazLLU&%umauﬂmLﬁ{]z:ymlﬁ
Dy Sefianuaenndosiuanuideves Apostolellis et al.
(2014), Sara et al. (2016), and Scirea and Valente (2020)
iyt vesanmanansaiannsAndsiunmesFeuls
%ﬁaﬁuwuﬁlé’ﬁmaLﬁumammﬂﬂﬁﬁauifﬁawa%mﬂuﬁ
duaSumsdndsiunniifiteldaddu dinsouuudn
nsAndsEwIt 4 aqﬁﬂizﬂaw%ﬂuﬁugﬂﬂumi
ponuuUAsAINsBeuiitelvgSeuldujifnnsionis

Fousluusdagein

3. HansAnuANEITUS ST Hadug VBN
ByunAzinyen1sANBIAUINYEIEEY WUl Ay
FuiusiBeuan nedenduussandanduius () Sty
0.802 %qLLamﬂﬁl,ﬁu’hfh;:JﬁauﬁﬁﬂmmﬁmL%qﬁwmm
geazdliazuuunadunvdmansGougenuluse Ful
AUADAARDINUINUITEUDY Lapawi and Husnin (2020)
and Mindetbay et al. (2019) finu31 A1sAABsAIUIN
uazazuuLHadugsiinuduiusiy Sedodunuiled
onadunaunanmsesnuuunsAansSeuiidaaia
nsAndsrwarhuiomvedumsdeulusunsuntw
Aeuiames tuforFouiiannsaujiiansianisBoul
fanasunsdndasnnaldasdodanudilalundnnis
L%Buiﬂil,t,ﬂiﬂuﬁaqmiauqﬂgﬂﬂéfw

4. wansAnwusegelavestGouiilienisiSoy
150 ULUTUATUAIBIADURLADINOULAZUAINTT
Brufeveianufidnasuinuynsandsiuindmsu
TnAnwseduuiyand nudn ndsSeudieuesainui
duaSunsfndeinnngBeuiissduusegdlasglusedu
Uﬂuﬂmagqmdwdauﬁauﬁa&ﬂmzﬁuﬁaa Feiaru
A0AAARINUIUIIBBY Apostolellis et al. (2014),
Jordaan (2018), and Taspinar et al. (2016) fiwun
vasanugigaiiausegelalidudiseuluivinisdeu
TWsunsunwineufinmes dededunuiildienaduna
MnmsBeuiieuesanufidaaiunmsindadunda
aynauu esaneenuuulngiftuguvdnnisdeudine
inuilBeuhemwaynuasinswefutussninediau
vilAnussgslalunisBeudiferdunisdeulsunsy
AwReLmeNNTY wioglsfinunasEAuLsIgla
TnosufiAntudieglussiutiunans uassnnfinnsanas
TluwsagiugnuiusinudSeudilifnusegds wu
Iuéhumi%’uiam'i'muﬂumul,mLLazé’mmsﬁmumﬁaLaqﬁ
usagslaneunazvdaSeudeglusyiutios Faladuiiond
wasoussgdlaenavzifinnuesainudilsinseunguiiion
Hmunvesivnsdeulusunsuneaeyiaunes sy
f3ouieensarddldanunsadiladordnnisuasiion

U
v
Y

vanuald yenanduvesanudiuianisduasumaina
W3pIsnsSuiivanvany danalvigFoulinguiiads
NsHNERNSReUlUSLATHA B IARUNIADS Laglunuy
mMsvhausaziunaniseutedefienaiinasionssysla
p1aziinanuesanuuInnsendegalusunsuesi
Uszauaudialumsheusidluiaiuseldidenlss
Aunan1sseuluseivnsdeulusunsunimneiines

B 43



Journal of Information and Learning
Volume 33, Issue 3, September-December, 2022

Tumadeiildhauensoonuuunasiaunueinng
ﬁdqLa%:um'iﬁmL%aﬁﬂmml,l,azngﬂﬂumiﬁau%ﬁmmi
Foulusunsunwaeufiames Tnsuesaunudinauntumn
finnunmeglusesuf anunsaltidudeidtuilemuninus
mMsAndsimneiBeusluiusgdlalunsSeuin

TUSEASUAYIABUNILADTDNAIEY

B Zaiduanue (Recommendations)

NNNaNITITeLarefiuTena Jideddaiauauuy
dusunmsimanisideldltuasUaiausiugdnsunisvi
eonsaelusiedl

datduauusansun1sunanisIdgluly

1. msthvedanuiidaasunishndamuialuld
AISANIUTUNUAZ AN IANTBIE S

2. faoumsiiluduldy (Coach) wielimuurii
uAgFoudledBoulianunsaudtaymls

Farausuuzdmsunsindseaderely

1. dudommsi@eulusunsuniweeuiiinodli
AsEUAANTITIBRY U Fesiauds Fadudiuns vie
muauleuly Wudy ieduaiuussgslalusunisivg
aussouzluAULDILAZATUNNTATRUARILEY

2. \nesrUszneuTesUBiAINL Ao Auimstiemde
lagasemiagAsdnsunsiaLug i lunsIaunsanis
nnstsluvesanudulsunsuesiivszauanud e
waviidedus LﬁadaLa%:uLLiﬂgﬂﬁﬂuﬁmmiﬁNmLLazéhu
NAN3L58U

3. dhvesmnuiidnasunisindeiunalivensna
meAdefungudu WeAnwiduUsiisdy Wy nalnns
AATIAIUIEY

4. Waurvesanufidaasunisandamurades
ansaulalugunuvootdlend welvgSeuansadu
IHleglaiddesiaduanuiinazian

BN 1an&1521984 (References)

Al-Ta’ani, M. H. (2018). Integrative and instrumental motivations for
learning english as a university requirement among undergraduate
students at al-jazeera university/dubai. International Journal of
Learning and Development, 8(4), 89-105. https://doi.org/10.5296/ijld.
v8i4.13940

Angeli, C., & Giannakos, M. (2020). Computational thinking education:
Issues and challenges. Computers in Human Behavior, 105.
https://doi.org/10.1016/j.chb.2019.106185

Apostolellis, P., Stewart, M., Frisina, C., & Kafura, D. (2014, June 17-20).
RaBit EscAPE: A board game for computational thinking
[Conference session]. The 2014 conference on Interaction design
and children, Denmark.

Barr, D. C., Harrison, J., & Conery, L. (2011). Computational thinking:

A digital age skill for everyone. Learning and Leading with
Technology, 38, 20-23.

Bennedsen, J. (2008). Teaching and learning introductory programming:
A model-based approach [Doctoral dissertation, University of Oslo].
UiO: DUO vitenarkiv. http://hdl.handle.net/10852/9962

44 N

Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition and the
culture of learning. Educational Researcher, 18(1), 32-42.
https://doi.org/10.3102/0013189X018001032

Dwi, S. N., Shih, J. L., & Zakarijah, M. (2020). Fostering computational
thinking through unplugged and robotic collaborative game-based
learning on primary school students. American Journal of
Educational Research, 8(11), 866-872. https://doi.org/10.12691/
education-8-11-6

Fedorenko, E., Ivanova, A., Dhamala, R., & Bers, M. U. (2019).
The language of programming: a cognitive perspective. Trends in
Cognitive Sciences, 23(7), 525-528. https://doi.org/10.1016/j.tics.
2019.04.010

Figueiredo, J., & Garcia-Pefialvo, F. J. (2020, April 27-30). Increasing
student motivation in computer programming with gamification
[Conference session]. 2020 IEEE Global Engineering Education
Conference (EDUCON), Porto, Portugal. https://doi.org/10.1109/
EDUCON45650.2020.9125283

Hunsaker, E. (2020). Computational thinking. In A. Ottenbreit-Leftwich, &
R. Kimmons (Eds.), The K-12 educational technology handbook.
https://edtechbooks.org/k12handbook

Jordaan, D. B. (2018, July 2-4). Board games in the computer science
class to improve students' knowledge of the java programming
language: A lecturer's perspective [Conference session]. ICEMT
2018: Proceedings of the 2nd International Conference on Education
and Multimedia Technology. https://doi.org/10.1145/3206129.
3239425

Kaeosueptrakul, W., & Srisawasdi, N. (2015). Motivation is important
when they learn chemical equilibrium with computer-simulated
experimentation: A pilot study [Conference session]. Proceedings
of the 23rd International Conference on Computers in Education,
Japan: Asia-Pacific Society for Computers in Education.

Korkmaz, O., Cakir, R., & Ozden, M. Y. (2017). A validity and reliability
study of the computational thinking scales (CTS). Computers in
Human Behavior, 72, 558-569. https://doi.org/10.1016/j.chb.2017.
01.005

Lapawi, N., & Husnin, H. (2020). The effect of computational thinking
module on achievement in scienceonal thinking modules on
achievement in science. Science Education International, 31(2),
164-171. https://doi.org/10.33828/sei.v31.i2.5

Liu, B., & He, J. (2014). Teaching mode reform and exploration on the
university computer basic based on computational thinking training
in network environment [Conference session]. 2014 9th International
Conference on Computer Science & Education, Canada.
https://doi.org/10.1109/ICCSE.2014.6926430

Mindetbay, Y., Bokhove, C., & Woollard, J. (2019). What is the relationship
between students’ computational thinking performance and school
achievement?. International Journal of Computer Science
Education in Schools, 2(5), 3-19. https://doi.org/10.21585/ijcses.
v0i0.45

Ozkok, G. (2021). Fostering computational thinking through data
visualization and design on secondary school students. Journal of
Universal Computer Science, 27(3). 285-302. https://doi.org/
10.3897/jucs.66265

Piaget, J. (1976). Piaget’s theory. In B. Inhelder, H. H. Chipman, &
C. Zwingmann (eds.), Piaget and His School (pp. 11-23). Springer
Study Edition. https://doi.org/10.1007/978-3-642-46323-5_2

Rodriguez del Rey, Y. A., Cawanga Cambinda, I. N., Deco, C., Bender, C.,
Avello-Martinez, R., & Villalba-Condori, K. O. (2020). Developing
computational thinking with a module of solved problems.
Computer Applications in Engineering Education, 29(3), 506-511.
https://doi.org/10.1002/cae.22214

Rowe, E., Asbell-Clarke, J., Gasca, S., & Cunningham, K. (2017, August
14-17). Assessing implicit computational thinking in zoombinis
gameplay [Conference session]. The International Conference on
the Foundations of Digital Games-FDG '17, USA. https://doi.org/
10.1145/3102071.3106352.

Samri, C., Kamisah, O., & Nazrul, A. N. (2020). Level of computational
thinking skills among secondary science student: Variation across
gender and mathematics achievement. Science Education
International, 31(2), 159-163.

Sara, M., Nasser, K. M., & Mehdi, K. (2016). Designing playful learning
by using educational board game for children in the age range
of 7-12: (A case study: Recycling and waste separation education
board game). International Journal of Environmental & Science
Education, 11(12), 5453-5476.

Scirea, M., & Valente, A. (2020, September 15-18). Boardgames and
computational thinking: How to identify games with potential to
support CT in the classroom [Conference session]. International
Conference on the Foundations of Digital Games (FDG '20), Malta.



The Development of a Board Game to Enhance Computational Thinking Skill and Motivation...
Thawach Thammabut, Prakaiwan Chueakun, Rattikan Kaewthon, and Piyaporn Wonganu Il

Taspinar, B., Schmidt, W., & Schuhbauer, H. (2016). Gamification in Wei-Chen, K., & Ting-Chia, H. (2020). Learning computational thinking
education: A board game approach to knowledge acquisition. without a computer: how computational participation happens in
Procedia Computer Science, 99, 101-116. https://doi.org/10.1016/ a computational thinking board game. Asia-Pacific Education
j.procs.2016.09.104 Researcher, 29, 67-83. https://doi.org/10.1007/s40299-019-00479-9

Tsarava, K., Moeller, K., & Ninaus, M. (2018). Training computational Wing, J. M. (2006). Computational thinking. Communications of the ACM,
thinking through board games: The case of Crabs & Turtles. 49(3), 33-35. https://doi.org/10.1145/1118178.1118215

International Journal of Serious Games, 5(2), 25-44. https://doi.org/ Zhong, B., & Xia, L. (2018). A systematic review on exploring the potential

10.17083/ijsg.v5i2.248 of educational robotics in mathematics education. International
Unal, C., & Betul, R. (2020). Effect of using metacognitive strategies to Journal of Science and Mathematics Education, 18, 79-101.

enhance programming performances. Informatics in Education, https://doi.org/10.1007/s10763-018-09939-y

19(2), 181-200. https://doi.org/10.15388/infedu.2020.09

Uzun, M. B., Gulpinar, G., Ozcelikay, G. (2017). The situation of
curriculums of faculty of pharmacies in Turkey. Marmara
Pharmaceutical Journal, 21, 183-189. https://doi.org/10.12991/
marupj.259896

N 45



N
Journal of Information and Learning, (2022), 33(3), 46-59
Journal homepage: https://so04.tci-thaijo.org/index.php/jil Article

The Development of a Mobile Application on Functions
via Android Operating System for Grade 11 Students
nswauIwalwdirduuuliafaiiuszuudfiinisuaunsans
Baa Wundu dnsuinSaududsaudnuily 5
Kasithorn Kwanlamul’, Yanin Kongthip, and Sukanya Hajisalah
ninas 2¥yazya’, orliu naviing, waz gian neliauas
Department of Mathematics, Faculty of Science, Srinakharinwirot University
MATTIAGIAMEARS ALINEIMARS NNIINeaLATUASUNTS I3/

*Corresponding author: kasithorn.kwanlamul@g.swu.ac.th

Received April 18, 2022 B Revised June 24, 2022 B Accepted July 26, 2022 B Published December 20, 2022

Bl Abstract

The purposes of this research were 1) to develop a mobile application via Android operating system that enhances
the mathematical problem-solving ability on Functions for grade 11 students in accordance with the criteria 70/70, and
2) to examine students' satisfaction towards using the developed mobile application. The sample group was grade 11 students
who had learned about Functions at Roong Aroon School and had a score less than 60%. The research instruments consisted
of tools for enhancing the mathematical problem-solving ability, tools for measuring and evaluating the mathematical
problem-solving ability, and tools for measuring students' satisfaction towards using the mobile application via Android
operating system. The results of this research showed that 1) the efficiency of the mobile application was 78.04/73.98, which
was higher than the criteria, and that 2) the average satisfaction towards the mobile application was at very satisfied level
(X=3.96, 5.0.=0.68). The proposed application that a researcher developed would be an alternative way that can be used
to develop students’ mathematical problem-solving skills in conjunction with the teaching of the mathematics subject on
Functions.

Keywords: Mobile application, Android operating system, Mathematical problem solving, Functions

B unAntia
a o Y Aaow ¢ Y a o A A a wa s a 1

ndlupsaliingussasdiiie 1) WeiauueundintuuuiletienussuuufiRnsuaunsesamiasuasenuansalunis
uAtaymneatinans Feg Heidu vesinBeututsendnuiUi 5 Trdussdnsnmauins 70/70 wag 2) ednwiaudisnelaly
nslduoundieduuuiioforussuuufiAnmsueunsauanasuaseruausatunsui Uaymniedinaans o flandu veiniEeu
Fulsendnua 5 lnsfinguitlmnaduinSeutudsennuTn 5 ikumsiSeuiion Go leidu dmsulsaBousesu uaviinansuuy
wesnindevar 60 vosAzLuULiy Asalaldlun1side Ussnoume 1) wnsedlsdmiuasuasisanuaiuisalunisuityminig
panfans 2) n3ssllodmiuinnalazUszdiunanuauisalumsundgymnsadindians waz 3) wesesiledmsuinauisnela
Tunsldueundintuuuiiotionussuuyujifinisueunsess nan1533s wui1 1) weundnduuudetienuszuuuifinisweunsoss
PN % 12 a ¢ s o o o Y = ~ A a a a o
Mmasuaseauansaiunswitymneadamans See Heidu vesinBeutulisenfnuln 5 SUssansam winiu 78.04/73.98
Fegandunaenasll war 2) anudisnelalunisldueundinduuuiiefiontussuuuiinisuounseeniiasuainanauausalunis
witeyyneadinans Se et dwiulnFeutulsenfnwiin 5 anadewintu 3.96 uag drudeauuinsgiu wiiu 0.68 aglunaun
flanelaunn Famaainnsfineidenans wui weundinduiifideaswariauivezdudnuilamadenfianusaldlunmsiauiinue
msunlgmneadinaansvesinizeulagauisadiluldswiunisiBsunisaeundamansSosilanduls

mdfsy: woundleduuuliets, szuuufiinisuounsess, nsuidymvnsadaaans, fandu

46 B



The Development of a Mobile Application on Functions via Android Operating System for Grade 11 Students

Bl uni (Introduction)

Uagtuaudlug “asevun” dlowmdgyfuilaym
Lazne1eNAnawinauAien shedfigaidinune
finslinduitonansas widhaesfinnsandn “Voynudu
igauAuvunaaeuiisldanunsodumeneuls” uax
wenenu “asegnin” wieuldandyyiundieienany
Amauresln visdymienalinnugendudouds
Iudusiesedeninug sinveuaznszuiunisdiuntae
Tunsundgm (The Institute for the Promotion of
Teaching Science and Technology [IPST], 2012, p.
6) WuRgitumMsuityminieadnmans lnganiag
ANNANANSWINYIRTDENIFOIITNT (National Council
of Teachers of Mathematics %38 NTCM) lana1ld
Tunisdouses1 a.e. 1980 ey “nsudtywima
AARFIERIIZAULIIREY (Problem solving in school
mathematics)” @ Krulik and Reys (1980) lénanin
“msuitigmendugaiuiidfgyvesnisFeunisaou
AMIAFNERNS” uaﬂmmf Samnakngan khana kammakan
kansuksa haéng chat (2019) laeannszsrudyaiinis
AnwuisnAnnsdngy 2542 uAlufisdy atudl 2 wa.
2545 aifufl 3 wa. 2553 uazaluil 4 we. 2562 Bl
anuddyfunisdnnisBounisaeundinaansiisacy
TinSeulninye nszuIunshn uaznsUsEYnAANg
dielilunsudtlymlnetuualilumnns 24 waaed 44
AIENTIANTEUIUNSISLUS 53008 Samnakngan khana
kammakan kansuksa naphun than (2017, pp. 8-11) 1a
yNMIBeNKULANASEIUNTSouSuari T Tnvesnguansy
ms13auiﬁaimmam%mwé’ﬂqmuﬂuﬂawmsﬁﬂm%guﬁu
51U yWsAnTIY 2551 (TfuUTuUge 2560) iitelraenades
wazusTanidmIngveanseswUnaRnsAn YL
Tunsinnisiseunsaeulndiuszansam Tnemvuali
WinweuaznIzvIuNIINAdaaansileglunnaisenns
BouiithiFounnaunisFeus

nsundeyrmmaadinenans (Mathematical problem
solving) Lﬂwﬁﬂuﬁﬂmmma’immam%ﬁﬁfﬂﬁwmiﬁaui
Al waziannlhaetulushtnSeu dwmiunszuiums
witamiilésuniseensu wavianldsusgrunsvans
fin nszvIuMUATMaULIARYesagl Uszneuse
4 Supou sl Fuvanudlatiym (Understanding the
problem) %mmmuuﬁ‘sz:ym (Devising a plan) Fuduiu
A19RNLKY (Carrying out the plan) LL@S%UG]ﬂﬁ]ﬁE]UNa
(Looking back) (Polya, 1957, pp. 16-17) Fansyuuns
IsgauiulilunisinmsEounsasuluioaou wafllés
A thieuiinansEeusty (Chaiyaprom et al., 2019,

Kasithorn Kwanlamul, Yanin Kongthip, and Sukanya Hajisalah Il

pp. 69-78) 3ANAN IATIEN UENULY LANANTANANE
Usznau Lﬁ'aﬁﬂﬂéﬁmawaqﬁﬁgm (Pejchang & Suksern,
2015, pp. 531-540) Faanndasiunaues Hensberry
and Jacobbe (2012, pp. 71-80) FinZeuauisadeu
wanswuanaldegrnduduneunareduieionisldun
%ﬂﬁmawmﬁmm%maumﬁu pgnalsAnnudanall
fnGeudnnateauiiliatunsouszavanudi§alunis
uitdymimeadaeans JewuitanmeivinliinFou
Liszaunaduiafenann ldldegfinszuiunisiitun
Tglun1sdanisiieunisasu Lwiaauiﬁmmiﬁugwsum
thFeuiivinanuusiuguasliifismenzianlszend
Tolunisundeyninisadinanans (Sukoriyanto et al.,
2016, pp. 11-16) Faaeandasiiu Yayuk and Hussamah
(2020, pp. 361-378) find17in mmﬁﬁugmﬁﬂéaamm
warwdusndudsdfyuazdnduogrannlunisuiunld
ARYRALUNITLATYIINIIAAFIENT uaﬂﬁlmﬁéﬁﬁaﬁ
ﬁﬂmamwm5L%‘wmaaaﬂu%uL%'&Jmmsé’ummﬁﬂ3
Aeafun1sdanisifeunisasudimiunisuidyminig
ARlaraasTasinBay WUl dnSeuliaunsadnszi
landUgmnseaniunisaldymiliegisunnaiuy laifin
azlsfedsfianunisaiynidesnisanuvdoeslsie
Uspiituvdnvesaaumsaidymiludedu edmanons
witdymvesindeu Juindeuuiaudainiuisnislais
msnilsaulilanansauszgndnieidenlosnmuilugnis
widgmviserudilandinmmansla lnewmeninSeus
nswianunseilymmeisnisviesdnvsededlinimg
wazarudlaluioniannnin 1 Fes Sntanavesnis
dunwaiinFoudafudsiiluguasselunisudtym
nandinenans wud TniFeunateaulinguinasisusiu
witgmiidmualfogrslanszduasfunisuiland
Fdumssuauinniteilandiduaniuniseidaym
Tdaunsadsigilandannaniunisaidaynilaedig
wanatuvinliliansalaaarunisailgnilaedig
Forau ldsfulafiazdsuaniunisaidgymiauneglugy
Jamnuvisedyanuainedamansiaz linsuinduys
Fdntutuazunuerlsluanunsailamdifmuayinl
Tenusauitymauldsmeutiseanis Badnduaaunse]
Jymitliiduee farwdudou dniFeuaglianunsom
mnouldniosedddnalunsmmaouiiinniu fedu
fnsiishaneielfinFouaunsaFouiuasiniuse
auadbaganazyigliineuaulovasiniuguiunis
uideymnendinAnansainniu

Tugavesanissudl 21 waluladiinnuiviedn
nFwihlinsAnwgeviuas iTansuuau dwalinns

N 47



Journal of Information and Learning
Volume 33, Issue 3, September-December, 2022

FannsBeunsaeuimidngganmsliivaluladunniu au
wszswaRnsEnwiusiend e 2542 udludfisdia
atiufl 2 wa. 2545 atufl 3 w.a. 2553 wavatud 4 na.
2562 vinadi 9 1051 63-69 firvuslvinaluladifients
Anwndugnsmanivesnsliimaluladifioufzunisdnu
Tuguuulmififirrunseungy ni1swne wagilamndy
L@NNIN (Samnakngan khana kammakan kansuksa
haéng chat, 2019) 0819WaN1381579V0IBUABSIUTUIN
World Economic Forum: WEF 9101 BBC NEWS THAILAND
(2017) findulsemeRfszuunsAnKfTign 3 diuusn
T Susuil 1 Rusuaus Susufi 2 3ealus uasdusudi 3
Ainasuaus delsmneimaniiiniennaluladunld
TuszuuNIANEIAUAINITONAUIRNININYDINITANE
Tudszinevasnuediintuunduussmaiiuinnssy
dunusuvaslan lae “Insdwnilede (Mobile phone)”

< IS < o v = ' Yala o
Wuwmeluladmvianidandiunumaensiidinusedniu

'
v a

YasudazAuNInIuad19nlils nanaudadeddg

<

povaussteruFDI g uvesyudlulanyaRia
fenuazmnuasaniwuLoUunaindunieg uulnsdwi
fiofle dadu msdan1sdounsaeuieinisussndlide
nseudiuuesuladrulnsdwislofioiioiUnlenals
inSeuannsafnymnanuslanuantaninavenules
Tnglififeulaludemetnaiuazanud
woundinduiiolnlulusunsuuszgnd (Application
program) ﬁgﬂﬁ%ﬂﬂsﬁuﬁa}i’f&mwﬁaﬁaﬂﬁzanauﬁmIWu
M3aUAULaR (Sungcharoen, 2013) flAnuavainaunely
nsldunagmevauasnufosnisiuguvesglia
(Users) SeviauuuszuudfjiRnisuwounsoss (Android)
way lolaea (0S) lnedidrudnsoiugly (User Interface
e Ul) L‘ﬁaLﬂuﬁaﬂmﬂumﬂ%ﬂmmq6‘] (Sukbanjong,
2016) wazglunisiaurieunfadusiiesuuuuvas
waundwduiiidu Native Application 9zanynsavhnisia
n¥nennsvesszutanFnuldesnafuiiuasiusyansam
g9gn (Suwannaparsop, 2018, pp. 9-10) wonanield
finsailafawuyislunmsesnuuusaz e Undindy
VULDHONIUNTZUIUNIAAITNBBNLUU (Design thinking)
YOI AALIUNTA (Stanford d.school) Usznau
Fhemavhiu 5 duneu I¥un mavieudlangutwane
08198073 (Empathize) mssanseulang (Define) nsadns
AMAR (Ideate) MIAFRAULUY (Prototype) Wazn1svngey
(Test) (Thailand Creative & Design Center [TCDC], 2017,
pp. 17-21) way nsvuun1sAndesnuuuiidu Double

D.

o

Diamond Design Process 483 UK Design Council &a5huU3
o [ 6’5 1% 1 .
Asvinauesnidu 4 Tumeu lawn Discover, Define,

48 B

Develop Waz Deliver (TCDC, 2017, p. 22) Ingnszuiung
sanaabigninluldlunisesnuuuiasimuneuniiadu
199 vudlefie waflldSuRensinavesuazidonsiieg
youilomilanuaonadeuasnsssifiuiuinguszasd
s sndunssuiunsseuiiduinGeuldedi
Huszuu denaliesosdiofiuszansamdulumunasii
Suals uartaeuitymiintulutuseuls (Maneenin
et al, 2016) waranisvimidensSounsaeussulal
299 KMITL Online Leamning & Teaching Services lag
ag.avml 539509 lenantanudAnyuenssuIunisan
Feoenuuuin nssuiumshesdnlusuiladesasoures
Haymilintu Uszaunisalase amnufianela wazenudes
n159399 Alansimuatymuseimuridnisuntym
uilsiannsaneulavgvidouttamngudmaneld dafy
msudnden1sBeumsaeulngldinaluladinutoundnti
vuflefeavibitnSeulszavanudidalunsieusle
wnntfeuiiedlaty “NseRNKUUNSBBUIHLLUNGIATY
vuilede” Iineulanduasdulumudfuduneuves
nszuIuMsiUstnSoumsazlesuiifudsddnliden
TunsfieziswauInsSounsaeuvesiniiounude
wielulad uartheatvayunsiseunsaeuluulitednin
yasitufinsAnu (Semertzidis, 2013, p. 90) Snstadadiu
drunilslunisiaussuumsanwivesinglunisanasy
nsEounsaesuvesinSeuliadausiely
NnuangIdelsvhmsdnamuAniiuresngaou
Tuseivnaina1ansseaulsenAnY) 319U 9 AU NSy
Fussendnudi 5 Adeuluneinedamaniiugiuiay
WAy §1u9u 50 AU war Shideutulsenudnuda 4 7
L%'&J‘Iﬂ,uﬁﬁmmﬁmmamﬁ‘ﬁugmmsLﬁmau MU 55 AY
sionsueUnaltuuLiinnaultlunsiEsNas19AIu
anunsalunsuileymuadineans wui asdaeunnyin
wusheiosanansadnfenisGouvouingalusils
fefumneinFeuduasiunmsliteundinduuuiioda
Huegnad vinlddlauaziunmldiEuasFaeunnd iy
dnissuannsassuiuagiinluliniuninuaiuisaves
LY SMssanuUULUNAIRTuULiedeTiasuadeniy
anunselunisuidymmisadamansidumidounudili
tnSeuldiau waldanusluluifasanunsadifainGey
IFndaay wazdndeu s1uau 103 au Andudesas
98.10 HiudlsAun1siLeundiatuunldnudniseu
LﬂadmﬂﬁLLuawwaiuﬂﬂiﬁﬁLﬁuﬂﬁlutwiaz%umauﬁﬂﬂé
Amauvesanunsaldynld sudwilinieanudila
Tunsuftamunntu asnsadusamaslunsiindy Sous
FRRnuarnIaaoUAnaulddienues Snisdianunsa



The Development of a Mobile Application on Functions via Android Operating System for Grade 11 Students

wnwlfewastiemdondeneuteasdldviuiieg Sy
A ldiudunsrazannsaviliinGeudladiun
vesrmouvseauTivIegmendamansls wonani
"Lﬁﬁmié’ﬁaﬁ]mmﬁmLﬁuLﬁuLamaqﬂguazﬂﬂﬁauﬁmén
\AearugunsaiiadeuitinldsruuuoRnisoslsszwing
syuuuiRnsleleea (I0S) vise ssuuufiinsueunsesd
(Android) wu Iszuuugianislelewed (I0S) §1uau 42 Au
Andusevaz 40 MszuulfuiRnsueunsess (Android)
$1u1u 45 Ay Anduforay 42.86 warlivssruUURoR
nslelewed (i0S) wazszuuUuRnisuounsees (Android)
d1uu 18 au Anluiesay 17.14
syuulfURnisuaunsesdiednluwnanesy
dwsuiniaulusunsuuuiieferildsuauionegnann
(JobsDB by SEEK, 2014) LLazﬁLLU’JIﬁﬁJﬁﬁlzL‘IT\IIJJ%UL%‘I@EJ“]
AgLsIEtuayuaIn Google warynAnilofaausnluu
VGHEN gﬁ@ 11 SAMSUNG, GOOGLE, XIAOMI, ONEPLUS,
OPPO, REDMI, HUAWEI, REALME WHudu uammmﬁu%@’m
IBM (International Business Machines Corporation) 1l
#n1svinsIdeiungudniiaiun (Developer) dpa1dw
$1UAU 4,000 AU ReaITUNISHRILNanNosy Taeld
WANaTlldeNLoUATEBANG 1IN 1ATeaTle unanoTy
wsuAsneng q Wunsnennsiianansamdldlnglisouds
Alfine Tudsnuiifuturesgunsaifiannsnsesy
AUUNAANDTULOUATOUR ANAlTNAIATDILOUATOUR
wulnduogaioides uazmqadudaldenn Snviansas
woUndntuuusEUUUURnsweunseendalnuEavey
Tanunsaasuenalas (Store) duq ¢ 7lily Google Play-
Store niovAndaaUundntullulng APK sfiaunsa
Wlglienn Srelviivaslunmsindwaslinuueundndu
fireansiaglifideuluuazdosiinlag
memgnakarAUEAYRINaTviinsianig
L%'&Jummauéfaqﬁmw%’uLﬂéiaugﬂl,l,wiﬁmau%’uﬁuiaﬂ
ffinsasunasilegnesing lnswmnznisinniseu
msaeumilnaluaniunsailiagiuiiinisunissuinves
Tsafindeladalelsun 2019 (COVID-19) vhlsiagnnau
UjaslulléndesiamaluladlunisianisiGounisaou
Tsi3192431 ON-AIR, ONLINE, ON-DEMAND %38 ON-HAND
fedu drannsatmeluladinUssgnduazyuldsuiy
NTZUIUNITINNITIVUNITADUITAINAAMDFIUNIS Y
SnaasmdeinSeuldiurinafiuasildinewia
Uszavsnmlunsiaeusnnddu Vb Idgaulan s

Kasithorn Kwanlamul, Yanin Kongthip, and Sukanya Hajisalah Il

wounaiatuuuiiefoiuszuuuinisuounsesdiiie
wSuasnnuainsalunsuidamneadinaans Ses
flefdu dmsuiheutudsendnudi 5 Tnelom Beq
flerthu fotnduSesddySemildidnadnmans e
venmanduiemiuguiiddalumsinunadnemans
SeiUas Wy unaRda vise Mivadnuiusssy (Jusu ud
flatdudadluiunumwaniiedesiuanunisalludin
Usydniubnene ldinasduaaunsalfentuseundindu
mMsuaunasivulnsdiedenieaounisaiieatu
msvhamesiinedemadiusasuiideanmumsalfeiu
nsnensalanwaiernafiavinty eaaiunnsel
fananduuduslinuidesiisidutedy dans
dilaBesilsidulsifuadsiauaunsaddnansdai
LLazé’fﬁm?ﬁaaﬂaaehaLﬂusxw%mmmﬁwmmimmﬁu
uldlunsuntgynimsessuigdsingnisaivieviung
wnliumelgideulusneg Aitlmududouls uarlumuided
THuwsnisAnemiunseunulfalun1suAleyniues
TnaenfiTlgauiufichryeginmavilanduosaanumsaligm
Tuustazguuuuiifiseasredudie SMATH Application
vuflefioruszuuUuRnIsuaUnIeEn

m YnqiszaiAn1s3de (Objectives)

1. WilowamnweUndinduuuileforiussuu Ui oA
nsweunTesATiasHaInLaINsaluNTuATYTg
adlnenans Bos flaitu dmsuinBeutulsonfinunii 5
Tudiuszansaineunas 70/70

2. Wiefnwianufianelalunisldueundinduuu
floforrusruuUfUAnisuounsesdfiaiuadieniny
annsalunsuitamyneadaemans Sos et dmsu
hdeutuiseufnunii 5

B FuNFAgIUN13I98 (Hypothesis)

wounanduuuileferussuuUfiRnswounseydi
isuaseauansalunsuitywmadamans Sos
flefdu dmsuihBeutuisennuit 5 dussansam
Juluanannuet 70/70

B N32ULUIAANISIAY (Conceptual framework)

nsiaueUndinduuulotaniussuuuuRng
wauAseEATiasNaseANansalunsuAdyminig
adinmans Seq et AIdeiinsounudAnlun1sIde
§14 Figure 1

N 49



A oA

Journal of Information and Learning
Volume 33, Issue 3, September-December, 2022

NSWAILNTIINRBNNIINSITEUS

1 AnwdanImnsiieunsaeusuAuEINIsatun AUy nmedad1ans Lazaun1san
nsBeuntsaeuifentunisuidymnsadamans

B LAARIRaNkUU (Design Thinking) 984 Standford d.school kag UK Design Council
dwsuiauneundiaduuuiiefeniussuuliiAnsuounsoss

1 ufnuarkuIn1NIdansSeunsaeuietunisuidgmmynsadamanfauuufn
vo4lwasn (Polya’s concept)

1 LUIVNINTInHALAEUTHEIUNANSSEUIMUMLNARYEINTA laanes waglounwlinlas
(Charles, Lester, & O’Daffer’s concept)

v v
NINRIUILaYMUTZAVEN MDY auitanelalunisliueundintuvuiiede
wounaduuuiiotorusruuUinnis HusyuuUfURn1sueunsaedfiatuase
LOUATOEATLETUATIANEILNTE ANENNTAUNSUAT MM SAaIRFER S
Tunmsundgmsadinaiansvestinizeu yesiniFeumuIdvedladsym wuvaasad
Uszunwe (Rating Scale) 5 s26U

Figure 1 Conceptual framework
NIDULUIANNITIVG

ad o a

35A111UN19938 (Methodology)
AMsauILasUsEansanvewaunaatuuy  awnsalunisundgwinisadaeians i

fofioruszvulfufnisuaunsosniiioldiuasnianany  anflun1sidy A3 Figure 2

50 B

MyuengU U MINERA VB UAYRINTINTTY
\ 4
AvuansouknAntuNM sk Undnduuuletior uszuuUURNS
woumseediflalasuasinuansalunsu ity nsadamans
\ 4
aaueundinduuuiiedonazindasiodun

v v T T

mAuA MBIk UNAIRTUUUlaTawazAToe B IneWedIu TN 3 Vit
4

Usuusaurlueundinduuuiledeuasiadosilioduy muduuzthvesfieivey
\ 4

—> mUszdvsnmueseundinduuuilenelaenaassiunautvung <
|
y y y

iqﬂuﬂﬂa
(F9U 3 AU)

GHERE!
(AU 6 AL)

AAFAUU
(F9U 24 AL)

v

Uszillunannuuulssiliupnuianelanavagunanisldueundindu SMATH
v

1 YSudsuasinuueundinduuuiiefowasinsasiieodus illnunmunnddy  —

Figure 2 Process of Methodology
TunouALUN1TIFY

v
o

YUNBU

Tunis



The Development of a Mobile Application on Functions via Android Operating System for Grade 11 Students

v

Tnedunousidumsidedinaniseasen fi

ngumang

naudmnefutnidsusutsendnudi 5 Tuaa
Seuil 3 Ymsfinwn 2564 TrnunsFewden dos ilaitu
PIVENERTUNUNANMIANY SR IL WYsANT1Y 2551
@UUUTUUTE 2560) NguanseNIsieuIANnAIEns Y09
lsafeuisoi wasiinanzuuulouninifesay 60 U8y
AzuuUsiy Sevhmsiansananeiuulunsyhuuunegey
TaanuanusalunisundeyninisadinmansnouFou
Fos ey mndunisinGeusendu 3 nau ausedt
AzLUL (N naxIunas wagngusou) Liteliluns
ianeundinduuuilefedusyuudjiintuounsoss
‘1/1Laiuaiwmmam13a1umsmﬂmmmmmmmam SEl]
Handu LLaumUmmﬁmwmaqLmaquamv{m 3 ady il

1) MvUseEdvBnmeyana ilensadouyan
wazdounnsesiiiintuludusingg saufondszansam
vaseUndnduuuiinforussuvujuinisueunsosa
fasuadaavainnsalunisuidymmneadamans
Fos ety MHinGeusiuou 3 au Aldanmsduiiedng
wuuheniinEeuia 3 ndu nquay 1 au

2) MevUsEavEnInngugos LileATadoUYANIW
wazdounnsesiiiintuludusneg saufenussansam
vaseUndnduuuiisforussuvujuinisueunsosd
fasuadanvainnsalunisuidymmnadamans
Fos ety MinGeusuou 6 au Aldanmsduiiedng
wuuheniinGeut 3 nau neuay 2 au Alailingum
Usgdndnmseyana

3) MavUsEAvBnImaInau ionT19deUANN
wazdounnsesiiintuludusneg saufondssansam
yesuaUnAnduvuilofornuszuuufiRnisuounsessd
wsuaseuannsalunsuitywvadamans Sos
flefdu WiniFeuduau 24 au Aldannsduinedig

Tablel Research design
LUUBKNUNITIVY

nau
)

ySAIUA  doudes  viSALUA  deudal

nnaey  neulsuu

o <
NIALUUA

Kasithorn Kwanlamul, Yanin Kongthip, and Sukanya Hajisalah Il

wund1e ntdnideui 3 ndu nduas 8 au Alallaingum
UsgangnmsnguanaLaznaueay

d1mFuisnisanuinviUseansainsieyana
ndugoy uazaiaaun anwtsadunilasligns feil
(Brahmawong, 2013, p. 10)

n

. > X
ansi 1 E = =
Y 1 nA

. > Y
ansn2  E = =
Y 2 nB

a

Mg E unu  Use@nsnineesnszuiunig

E, unu  Usz@nSamueanadng

X unu Azuuunsiuuuneaeudey
YostinSeuaud |

ARSI VR EVATRUTE OIS
SouvesinGouaud i

noowne wulniseunauiieg

LU ﬂ%LLu‘ULaﬁJ NSULUUNAFDULDY
B unu ﬂ$LL“L!‘L!L&JJ“UE]QLLUUV]@ﬁE]UVéJ\‘HgEJu

WUULHUNITINY

wuAtedemeassnguiisauuunaaestuasTat
(One-group repeated measures experimental design)
LfJuLLU‘ULLNumﬁ{]’aﬁvﬁmimaaq%ﬁumjumaameju
dumeldanmundenfimiiowdn tnevinisinualy
wiaztwedunaT Suusavasierlditnsmnansd
LiwdloufuudfinisTanadindeutunasinnsliduys
asviunguiimneieAnuiamuinisvesngunnas
1 Table 1 Mnifufinnsannamsneasdnglinsinszs
ToyaleUsinauaznsiasideyaanuniniudeya
flFnnimaaes

doudoy  VSAMIUA  doudes  MSmuR  d@audas

3 a a4 5 5 Post

g E wiu
O unu
X Wiy

NGUNARBY
ATIANARILUSNAN®EN
AIMPABIVSONTALUUA

B 51



Journal of Information and Learning
Volume 33, Issue 3, September-December, 2022

szuznaiFlunsIe

naild@nwilun1side fe mmaSeud 3 Jn1sdne
2564 §1UU 25 AMUSEU AUSEUaY 50 U7 tnetdunan
Turaueninanseuund

vauwatien

Lﬁ@%’]ﬁlﬂumS%‘UQJEJﬂ%ﬂﬁLﬁm‘ﬁ@%ﬁﬂﬁﬂﬂjmﬂﬁam§
ﬁyugmua Winfy Seq fladdu mmuumiww
Sfseufnulii 5 mwaﬂammﬂuﬂmqmiﬁﬂmsuuwumu
WNSANTIY 2551 (RUUUTUUTY A, 2560) NGNATTENNT
Seudndlnmans

wiasdlafldlunsise

wdeafleflilunsidundedl Ussnaude 1) wieddle
dmsuieSuaisanuansalunsuidymmeadinengns
2) w3esdlodmsuinauazUsyiiunarnuaunsalunis
witdyvnsadnmans uay 3) w3esodmiuinay
wanelalunsldueundinduuuliofionuszuuugusnig

LOUASRYR WelsiuavidunvaAIpIdlanall

1) 1ASDIHBE NS ULESHAS19ANANUTTDLUNTWA

Yaymmsadineans Usenausiy weunalpduuuilene
(SMATH Application) Bhuizwﬂﬁﬁ'ammaumaaﬁﬁ
suaseansalunsuitymmeadamans Sos
Hariu vesnSeutulisendnu i 5 auwnAavesinagn
4 Sumey way WHUN15IANTTEEUS 31U 5 Wi Tngusiay
wHuMIIANTSEUsIdaUALA 4 AUTEU AUSEUAY
50 W19

2) \n3esdlodmiuianauazUssfiunanInuaunn
Tunsuntdgynmeatineans Usenausme wuunnaauy
goefaauannsalunsuitymneadinenans Sauus

nsnedsvtasaantdy 5 A mmmumﬁmﬂﬁﬁ‘aui

LAZWUUNAGBUTAAINAILITOLUNITLAT Y NINIS
adlarnansneudouLlaznduioy Sog Heidy dwdy
tnBeutusseudneti 5 Inglusasdevesuuunaaey
finaanisiiaguuuiuugusn (Rubric Scoring)

3Asesdiaa i nsuinminunanalalunisty

woundnduuuiiofioduszuuujifnisueunsosn 1Tu
Lmuaaummﬁﬁﬁﬁaa%’wﬁuLﬁaﬁﬁmmmﬁmﬁwm
ThEsuwtareuistuanufimelslunsiiueunaindu
vuflefioruszuuufiinisueunsesdiiaduainaniiy
ansnsalunsuitdamineadamand Seq flaidy ves
thBsuduiseufinudil 5 lngliluauBeugarnevesns
SansBoumsaeu deinnrufianelaviomn 3 fw el

fudt 1 Fuaruannsavesseundiatuuuiie
foruszuuUjURnswaunsoss

fufl 2 fhumsianusiliidunsinuees

52 B

woUnalntuuuletior uszuuUURNISULaUATREN
il 3 funnsesnuuukazaazaantunsly
woUnantuuulefior uszuuUfuRnILaUATREN
sunsudndun1sadsuasimuineunaiady
vuilane
nsasuas AL UNAIATUUULDNoMIUTE U
UjtAnisuounsessifioiaiuaiieanuaiunsalunis
Widameadamans Boe flaidu dmdudnSeudy
endnu Ui 5 {ideldAnmanwansGeunsaouiei
nsundavmiendaeansvesinFoulazag eno
ﬂﬂﬁﬁa;ﬂaﬁlﬁm%miwﬁ (Analysis) WaZAIAINADINT
(Requirement) iiiotrsufdgymlviuinSeuneuazly
¥mseonuuu (Desien) ludumeudnluruiules waww,
figma.com AauYINsW UL UNGIATUULIDTe (SMATH
Application) Tagldn1wn JavaScript wagvinn1svagsu
woUnatuuLLlatia (SMATH Application) HussuUUUR
nsweunseEATLasNasIAuaINsalun1seiTa
nandiamans (Test) Tudusinen edumdeiinnain
WiamUiUUiQLLﬁlmLLanamu‘[mmmulmﬂmmaw
denndpefuaufensfimnun ndtainturinig
swswanumsailymiinaulasasdemauiioueld
a&iﬂiugm‘ﬁ'amﬂa%m Firebase kU www.firebase.google.
com wiauasvihnsdenlosueUundnduuiiode (SMATH
Application) Fugnudeyaiiiolianansaldamls gavine
thueundiaduuuileforiussuulfiRnisuounsessd
w@Suasnnuainsalunsuidamnadinaans Ses
ey TURada (Installation) TfuiinSsuiierilum
Usvaninmueuedesdiowazinnisusydiuna (Evaluation)
gaupsesiennanufiaelalunsiiveundnduuuiiete
AusrUUUURNSUoUnTesd waziinadilduiiinisg
AnszsinarUivusuiluielieundinduiiussavsam
wnnilan Jenszurumssanandisiudunssuunmsfnds
90ALUU (Design thinking) ﬁﬁ%ﬁalﬁé’ml,l,ﬂmmmﬂmm
Stanford d.school iU Double Diamond D|agram (RN
UK Design Council (TCDC, 2017) Taedl 6 funou fail
1) MTIATIER (Analysis) 2) N19A519AUABINTT (Re-
quirement) 3) N15eBNLUU (Design) 4) Nsnagay (Test)
5)m3fnda (installation) waw 6) M3Usziiuna (Evaluation)
ueiRasts Figure 3 uazhog o UnaIATu SMATH 5330
519U uanars Figure 4 %39 (a)- p)Ima‘w (@ mmammw
\don Level (b) nilidenantunisaldym (o) wituneu
nswnUayi (d) ‘viﬁ’]i‘uLLUUGU@Q%y’uﬁmmmmﬂﬁmm
(e) wmiﬂmwawmwLLmuLmﬂmm () wmimwwm
Fusnfiunsnauay (g) Mm'iULLweuaqﬁuumwaauwa



The Development of a Mobile Application on Functions via Android Operating System for Grade 11 Students

(h) wihuansaaiunisailm () wihAauvessuwuy
Multiple Choice (j) vithdnanuvaaguwuy Drag & Drop (k)
wihmauvesguuuy Highlight (1) nimauvesgluuuy

Analysis

AT

Kasithorn Kwanlamul, Yanin Kongthip, and Sukanya Hajisalah Il

Short Answer (m) Mﬁ’lﬁﬂmuﬁumgmwu Create Pattern
(n) miA1911v093UwUY Drag & Drop 7u Flow Chart
(0) NtuanINs N (p) NUIUAAINAASLUY

Design  Jinstallatiol

MIaBnuIL miin

Evaluation

malziiung

Figure 3 Create and Develop Mobile Application

e Uryrii 1
;)

OrykiA 2
m o2
gkl 4

o 3 et
= Ok 5

(b)

i

g orgt0cp
-

n

W S

CACORORCRL)

A5E5 1A NAILILaUNALATU UL BE D

' Xa)

4 .

yafi 3 gl Chice

-
AAnudi oyl P A o9k Oop
I “
o
swuaunitodyxl 9 g 7
Hghight
co
dudumisoiuuau p m
L W 5o avomer
assvdsuwa -—

(e

(© (d)

S—
manuntadyr
> Level :

’

Uauastidou  vavliadn 4 pu Tdunoary
wFwnAzmunisaiindadudiu uasdola
acTuigoRanuideopiuisufidsunu
@ +.ocie mnemec wiioo=TiEsunanidaudus=inadonny

nonssufidan 4 auTevsriutusud do
Savasiloin: ll:\;ﬂ\ll’}u‘\hdlﬁ\u\ﬂll‘fu
k= uRow Size M wod dosienion

@
undiogil @oluwas 100 win ud dmsda
TusTuduTunnSumsuasSUANSuavA IR0 @

I~ (8

wsilown= God

==» Tifiu 40 wifiusa $I3A1 150 LN

> TUtAu 1 #5Tud $3A 200 LIN

>3 1y 1 dTuv udliiiu 3 daiw s1m
300 vIin

e

& P

(9) (h)
N 53



Journal of Information and Learning
Volume 33, Issue 3, September-December, 2022

o
fanudTedy
i Level uuuaincw

[ 4 anndaviaanwimkuairaviundes
fhosuueoudazdAnu

’ G
D
==
=z

uuuid@anaau

¢
@
G

dofi “doumsmu” omaniumsni
Oynd AoasTs

A108U 1070 5
¥

oloAalonmudhAnguavaniumsaidigki

Tustudusiiavms lain:
amumsailado

Tussuaniiou

G
Aaeu 10 4
dovauRsufiany

. — qnnm‘n‘ﬂi i ‘oaa:m
) G

uuuaina
WAl

Level :

2

awuwutunmsudaniunisnidgs

< doshlududucaudatitaunsod
wuuaswsduuu

aauYdYAMUMISAIUUKY
amamumsaioy “sacounaogh ffve

a2 100 ywr e Tidiosmsil o fus s wes
A asRov s oz iuacidou 7 T

Frsandoudsh fudeetullels
el ME=————
7V 0

1 [ORX

2 @@
e
— o

(n)

Aaou 19 4 (Wwuaaudu

&0t *davmisniu’ 910

anumsailnykidesTs aoudmulunda:dadalud

Uanazii in 4 Au Tdunaadusdo
onfdam  Select  Sudilu nazdotoa:Tuies 1
fanwip....... ..‘uwaunum-.mw\!eu.lanG
(UduuRUSsnASInTY fonssir Aou  aulee= | 1 &

.‘im’uiaimj fia Soemsifaun: .imzunuﬁm MMaau 1910 5

i n=AUNDY Size M wad BvsIATion

Undagi 92Tuvaz 100 v ud dmsdalusiviu
o st el g ol Rovmsifaun=Jatustuduiusuta

>»> TUiiiu 40 s $191 150 Uin »>> W

Ui 1 §lg 181 200 VI >>5 i 1 dsluw
udluifiu 3 8sfue 531 300 LN 555 1fiu 3 ' |
o udlivu 5 457w 5181 350 V1N 35>

wnnda 5 Galua 160 399 1IN aenns1ud & answer
Uauazinu q dosmssoensifaunzuisal 2

9l Wwiusund Suws uassugng Uauasiau

) osdoudwrriaemsifansauasfivin

fududaou

5
|

je

O o

Congratulations

f

Annuwntolnx

A (D

SA : O Aazuwuu

FA : O A=uuu
123 f(x) ABC #&~ X
x|y 7|89 x|
r‘ '
4 5 6 + - . ,. -

MR &
<|>|s|2Q81]2|3|= '_/—
CYwga . 0. ¢ & ‘

(o) (p)

Figure 4 Example of page SMATH Application
Fog1NEILOUNGLATU SMATH

B 6an15338 (Results)
nanFITeifeafunsmuLeUndinduuuiede
ruszUUUfTRMILUATosdifoIET AT IIAIANLNTD
Tunsudtymmsadamans Fos flaidu dmsuinGeu
Fusseufnwi 5 annsnagunans3deld il
1. kan1InUsEaNSnmYawaUnanduuuliane
ruszUUUfURNsuaunseEsTiERuai1eAmELsaTy
maufdayvmnsadinanans Fos Heddu dwmdudnEoy
Fuslseufnudi 5
1.1 Han193ATI8YN1sMIUsEANEA M8 UARA
NENERY LAz AU
f33819d1 SMATH Application lunaaesiu
nasdming 91u3u 3 a3 iflevhnavnUszAnaninag
yana nauges wazniaauy mudiy Tagluusaady
hmaeaesldvhnismsaasuruduusds dofnu
anunaandouluusazanumsaitigiieglu SMATH

54 B

Application wagn1UszansnmvonaUnaLATuLLloND
(SMATH Application) InegideliniSeuasiouUaly
usinzyn wiagseauly SMATH Application wagyiinis
NAAUY Y TINAINEINTAIUNSUAY YN IATRAERS
Foq flefdu vamnasloufiilundazyn udazszdy
s 5 %9 nEantuinsnageuinny
ansatunsuidaymmeednmansudadou Sea fleidu
UANINAZLUUNLUUNAFDUE D INANEINTALUNTHA
Paywmandinenans Seq feidu uazuuunageunau
ansatunsuidymmeednmansndadou Sea fleidu
wwnUsydnsnn E /€, LLé"’JLﬁgJUﬁ’UanGVT 70/70 18 E
unuAllafySesazvoInzLuuNnEaulANnITYIILUY
NAADUY Y TNANAINTAUNSUAT YN AR ERS
uay E uwuAadsSesarvarruuLiitn Seuldannnnsvii
wuunegeuinAuansalunsAdyimsadinaans
VRISHU HaNTIATIETRLALARNIAS Table 2
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Table 2 Results of finding the efficiency of SMATH application

NANISINUSEANTANVDILBUNELATY SMATH

U52BNSANVDINTZUIUNT

aFi’e! U
e oo - AZLLUUIIU
Usgansnn UNLIYU AYLLUULAN Z
Y9%UA
NYYAAR 3 126 238.5
nase o 6 126 534.0
AAAUY 12 126 1180.0

UseanSanwaanaans

Efficiency - AZWUUIU  Efficiency
€) AZUUULAN Fenun €)
63.10 as 90.0 66.67
70.63 a5 192.5 71.30
78.04 a5 399.5 73.98

910 Table 2 wannan1sMIUsEEANTAIN
vaeUndnduuuiisforussuuuiuinisuounsoss
fasuadanvannnsalunisuidymmeadamans
Feq ety iflefiansanduszaniameynnaves
nNsgUIUNs () Sy 63.10 wazAdssdnsam
seyARavosHadns () fiAwviniu 66.67 AUssdvBnm
ngugenveInsyuIuNs (E) TAwiiiu 70.63 uazan
UszanBnmngudasvaanadns () dldwviifu 71.30
AdsganBawanaauvensEuIuns (E) Sty
78.04 wazAUszdvnmAIAEUINRINATNS (E) A
Wiy 73.98 wudn Uszansainveskeundiatuuuiie

foruszuuduiinisuaunsasd (SMATH Application)
lungugesuaznnawuiiusednsangeninnae 70/70
IngdAnviniu 70.63/71.30 ua 78.04/73.98 anuanfu

1.2 mwsamaq{jmmﬁﬁuwuLLazmwi"UUw
woUndnduuuilene

HAINMIUSEANEAMTIBYARE NEuE D

waznaaum {Idulddunudamuasdefinisuiuuge
yesueUndinduvuiloforuszuuufiRnisuounsossd
wsuasnuaansalunsuidamniadnaans Ses
Handu Tuudazunun1sdnnisiieus da Table 3

Table 3 Overall problems and improvement of SMATH application in each lesson plan
amsmveslgmuarnisuulseeseundinty SMATH Tuwsazusunsdanisiseus

LbNUNTT

YgymnAuwy

o = ¥
INNILIYUS

MImusEanEamsIEYAAa

1 - nsandeiudumnauliiiufidnussenIneiay - wilvlAnmeuiudumnaulidsnusidudnn
(Galaxytabs7)
2 - ASRUANSANTUNSN9PRAAIERS WU - wallAnludINvRINSA LAY SNNANNFAERS LA

7x+15000 iU 7x + 15000 NEBING 2 WUy
LARUUNIUITIAlUAwINArwLulunTLEnNE

InsseasummeauninIsiuIssaALar IRy UUATWI
AzuuwIndumnounigndo

ATLUY
3 _ B,
il - Taen Tt ldwindu 39 lsinnseunaninainu - Wiy Hint Wnemvueean O Dlveed “de T ~ 3.147
aanAdaulud LAty - iy “Hint: Yagulvieglugy aTtr”
- fuideanumendinmanslinswusuuuuiaasll  waz “Hint dagUlvieglugy aTth”
5 - Whlarasmasulunisneuindestaduniiovas - wiundiegluniseeu 0 “ensransesn” Wy

YIS DNUILVDIANN9A

“ans1antngesn (U1n)”
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Table 3 Overall problems and improvement of SMATH application in each lesson plan (cont.)
amsmvaslymiuarnisufuusveseundintu SMATH luusdazununisdnnisSeus

LLNUANTT

UsymnAuny

IN13FEUS
msmUsEanEnmnaugey

1 -

2 - #denvesguiuy Drag & Drop Manunsaainunld
Tugasamauls asanfideniiunsauiaeld
- llaunsawendvesdenineunueasls
~ aa v a )
WeaannddianulndlAeaiu

uiily Ul Adusadenluguuuy Drag & Drop
fiiuseninannseuiioTossuTLNAYEMTNTe
floflefiunnsnaiu
USudvesnseasliiaiunnansiumneu

3 - ldanunsafiaidmeuandeafinuvesaniunisal wilvlanluguteyavesanunsaidym
Yaymla N type: “yesNo”
Ju type: “shortAnswer”
4 - neulusUremateulinswnuguuuiiaagly Wy Hint Tunisneou fall

Feliliazuuuludadl

“Hint: peutdunafioy 2 Fuunils”

ANSMIUTZENTAINNIPEUIN

1 -

2 - moumauluguuuy Highlisht lagndesuslidmam - uiluldalugudeyavesaniunsailym
Azuuulrlutal M Answer:  [I  (array)
o “ (string)
Wu  Answer: [ (array)
3 - meualuzUuy Multiple Answer W59uan wiluldnluguuuu Multiple Answer itauAUsym
nady “Budunisds” SMATH Application We3e nssnseUneonuililannuLadesuIndu
Unaonan
4 - Ju “Bududmeu” ifuveusslugu Galaxy Note 5 - wily Ul fiuveussesnuily Ju Galaxy Note
WasasSuruaveminveilefeniuansdiaiu
5 - moumanuluguuuy Highlight lagnsdesusissuy - uhlvlAnluguteyavesanunsaidymlnvay

Fud “diliignugaiu”

WIEISIATRIsUUSEleAeRN AN “ uriinasyin
g . = o Bl e . ~ A
NYAUDYNRLAUIMN” LUU “ULHIUAALIUANYDUN
agn9azAum”

2. namsuszitivanunanelalunisldwounandu
vudlafanuszuuUfuRNIsuaUATREATILASUEE19A1Y
drursalunisuAdgyninisadinatans a9 WNendu
o v v Y o = o4y
dusuiinSeududiseudnuUn 5

Aadelawuudszifiuainufianelalunisly
waUnaiaduuuilefian1ussuvUURnIsLoUnToAT
w@suaseAuaIntsalun s dyuinisadinanans
= ¢ o o Y = A Yo
509 Wty vosdnSeutudseudnwdn 5 TrinEeu
naumngyssiiuvaeanfiniunisiseunisaauny
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LHUNTTINNISISEUIRAEYRUUNAARUTAAINEAINITA
Tunsufdgmnisadaanindaiou Ses Heidu
Saduud antuhuwuuussdunufionelalunisld
woundaduuuofonussuuujuiRni1sounsounun
munduaiaisresnzuuulazilannuvineAiais
YoINGUNITVRILaLATY (Likert) huunmsaILUseaaun
(Rating Scale) 5 52U TnelnasiANUnNIBYDIARAY
Iganmsmefidouazdunsniaty wdhwaedildn
fvusnainISInseauALade (Best, 1977, p. 174) ot
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4.21-500 vsneauin fmelaundige Fanan1suszidiuanuiianelalunisly SMATH
3.41-4.20 AN Hewelauin application Lanisa Table 4

261-3.40 veANdn faneladunais

1.81-2.60 nueANI Nanelatey

1.00-1.80 g1 fawelatiesilan

Table 4 Results of satisfaction level in using SMATH application
navadsEauALianelalunsidweUunaatu SMATH

58019 S.D. sEAuANUNINBTa

v A v a o A A
AUN 1 ATUANNEIUITOVDILDUNALATUUULDDD

1.1 i@suaseanuannsatunisianudi lalymmeadinmans 3.71 0.69 fswelaun
1.2 w@nassnnuanusalunisnaaunidamnsadinmans 3.67 0.64 anelaunn
1.3 1@3ua519ANa N0 lun s e UNISALEY 3.54 0.78 Nanalaunn
1.4 1@50a519ANa 1150 lUNSASIEa URE 3.54 0.93 Nanalaunn
1.5 ie3uasnsanuanansalunisundgmivendinamans 3.58 0.72 wenalannn

HaLRBeRIuT 1 3.61 0.75 Nanalawnn

PUN 2 AunsYeumuisndunisiuveseundeduuuiieie

2.1 s¥UUNMSRAUANNNAIY Multiple Choice 4.33 0.48 flanelasnniign
2.2 SEUUNMINBUANDNNAIY Drag & Drop 4.25 0.90 fanelaunniige
2.3 5EUUNNTNBUAININAIE Short Answer 3.83 0.87 fawalazn
2.4 53UUNTRBUAININME Highlight 3.25 0.44 fswelaun
2.5 S3UUNITATINEOUAINDUSIE Graph 3.38 0.49 Aswalaun
2.6 58U Navigation Bar (Yuuaufwen9) 3.63 0.49 Wawalazn
2.7 SEUUNTILYATUUUAEVAINTADUAD N UARE JULUY 3.67 0.92 Hawalaznn
2.8 Mmyufduiusidnouiugldan 3.33 0.70 wawalazn
2.9 dnnuaseunguivnsifeuasdunsuidymnadinmans 4.58 0.78 flanelaanniian
NaLRAEA T 2 3.81 0.67 Wawalayn

v A v %) a o A A
AIUN 3 FUNNTOBALUULAYANALAINTUNTSITNULUNELAT UL LB

3.1 msldwila vuna dvesidnusluweundintuuuiletie 4.54 0.59 flanelasnniign
3.2 mslinwilansnsodemsvidnlaliine 4.25 0.61 flanelasniign
3.3 mslddydnwal sunmilumsiernumnglidaay 4.33 0.87 flanelaanniian
3.4 MIINWUUIvedILYTENO UL TuweUnaindy 4.63 0.49 fanelaanniian

A A A 1 v
vullefelinuazminaenisigau

3.5 M3dnmnavyliingsanisldau 4.58 0.50 wanelaanniian
a v oA = P
HAWRAEATUN 3 4.47 0.61 wanalaunndian
= % =
HALRAETINYNAT 3.96 0.68 fanelagn
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37 Table 4 wui ndandmanedinauiianelaly
nsldueundinduuuiiofonussuuujiinsweunsess
(SMATH Application) agluszau fsnalaunn nalade s
YR dAnafewiiv 3.96 dulssuuinasgiusinm
0.68 @ wsuduAINaAINNITavRILDUNELATUULLIT D
agluszauiianelaann nadenui 1 Iaadewiniu 3.61
e uuaasg I 0.75 sumsianuauilandu
nmsvhanureseUndiatuuuiienesgluszauiianalauin

A v oA A = o | =
HaLRfEAUT 2 dAnafewiniu 3.81 d1uleauunnsgu
Winflu 0.67 wagsuNITeRNLUUKATAINAEAINTUNT
Tduneundintuvuileneagluszauiianelauiniign
I ] = o ] =
HaLRREiUT 3 dAnafewiniu 4.47 dauleauunnnsgu
wiriu 0.61

B adils1ana (Discussions)

NNRaNTIve Bes miﬁmeLaUW%m%uwﬁaﬁa
muiuwﬂgummmaumaam Soa flaridu mmuumiau
Fusseudnui¥fl 5 annsaefusienald feil

1. Nan13UTEANSA TNV LB UNALATULUIDAD
HuszuuUfURn1suaunsesdiasuaisamEnTaly
msudtyneadinaans Gos daddu dwmsuiinGeu
Fuiseune i 5

HamsmUsEansnmngueasvaInszuIuMs (E )
LAY 70.63 Wag NaMIMIUTEAEANNGNEREYDS
HAAWS (E)) fifnwhiiu 71.30 mansmssdvisamnnaauny
Y9INTEVIUNTT (E)) AAVINAU 78.04 LazNanITwd
UsgavBnmnasuiuuanaans (€ ) fiawiniu 73.98 wui
UszdrBnnusawaUndinduuuiiotio (SMATH Application)
NuszUUUFTRNsLauATossTauaianmaninsaly
MIuitemendneans Fos faddu dwiuinEeu
Fusisennwdi 5Tungueon 9 70.63/71.30 uaw nAau
#i0 78.00/73.98 BarnUsvAvBn e 2 ndu ganIunauet
Fdsly SawdhnUszansnmanaunnvewadns (73.98)
URININUTLAVTAINAAAUINTDINTZUIUNT (78.04)
og¥ovay 4.06 oswninGeulunduseu 2 Au uazngy
unans 1 au Sienudilaraamdenlunisvhannudila
Paymunadeulwvesaonunsailamii 3 luwuuvageuTn
arwasalunsuitemniadinmansudSou Sos
Wandu dsnaliilansisAnlazniAINOUIBIAIUNITAl
ﬂmmﬂammﬁauwmmﬁﬁ%%’aléﬁaaal*ﬁ wAaLLANINAN
E uay E wmmmimmmwmaauﬂiuammwumm
Iﬂammﬂu aonAaesiu Brahmawong (2013, p. 11)
namisrunaAARoLTe ANV BRI TUTILYDS
HaansSHevinaiuliiAu .05 e Sevay 5 uansliliiui
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waUnaiaduuuileiia (SMATH Application) lasuns
oonuULarTaLnegaATauan Snteduudiedd
annsadudulainueundinduuuiiofis (SMATH Appli-
cation) fuszansnmlunsteEtuassauaINnTaly
mMsuidammadamans Soe feitu dmsutnGeu
Fustseudnwdi 5

2. wansuszdivanunawalalumslduaunaiadu
vuilefaruszuuUfiintsuounsesdiiaiusiisaany
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szauauiswslalunisldueundinduuuiions

H1ussuuUfUANswaunsees (SMATH Application) i
isuadeauansalunsuitywmadamans Sos
et dmsuihSeutusenfnun i 5 nevineglusey
fanalauin @enrasenuulITeYes Witchavut (2011,
pp. 50-53) fina17 nsuneluladiiunyssendly
lun1sdnnsiSeunisaeununguin1siieuivengy
ngAnssullvumienan 3 Usen1s Ae MsAAngAnTIY
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nuvgufveanalal (Maslow, 1970, p. 170) finanain
“enudesnmsmnginssuilelfiunismevaussaziilug
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& Udomvech (2017, p. 234) fiwmueUnalT UL UY
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TunsBews wansliiudn weundinduuuiiefio (SMATH
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auewazinmsvhelilaglifiouluvesauwazanui
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wiknadeniiannsathlulsusunsissumsaouludu
(38 (Boonrod, 2020, pp. 204-219) Wiolasuasadnen
Tugusine vesthiSeulifiuuniu Sniueseslesnan
fawensguanuaulalunisSeuivesinEey

B daiduanue (Recommendations)

1. waunaady SMATH sesfunisldeulussuy
U3 Android witiu §idemstauliasnsasesiu
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voafldnulannuwuy
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I Abstract

The objectives of this study were to develop an instructional supervision process based on the feedback approach to
enhance growth mindset in instruction of pre-service teachers and to study the effect of the process. The study consisted
of four stages: 1) researching conditions and problems in pre-service teachers’ instruction management, 2) developing
a draft of instructional supervision process, 3) testing the process, and 4) developing a complete process. Participants were
10 undergraduate students, majoring in Primary Education who were selected by purposive sampling technique. The research
instruments were an assessment scale of the growth mindset in instruction of pre-service teachers, an instructional behavior
observation form and an informal interview form. The quantitative data were analyzed by using the Wilcoxon matched-pairs
signed rank Test and the qualitative data were analyzed by using a contents analytics technique.

The results can be concluded that the developed instructional supervision process consisted of three steps: 1) inspiring
pre-service teachers to realize their teaching goals, 2) observing classes and exchanging experiences, and 3) enhance learning
for self-improvement. The developed process positively affected pre-service teachers' average scores in the assessment
scale of the growth mindset in instruction of pre-service teachers; the post-participation process was significantly higher
than before at the .05 level. Overall, all pre-service teachers clearly exhibited behavior that reflected the growth mindset
in instruction, both the behaviors that reflected the ideas of the students and themselves as teachers.

Keywords: Instructional supervision process, Feedback, Growth mindset in instruction
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Table 3 Comparing the differences in the score of the assessment scale of the growth mindset in instruction

before and after the process
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I Abstract

The purposes of this study were 1) to develop a package of storytelling activities with creative drama to enhance
relationship skills of primary school students and 2) to study the effects of using the activity package. The sample
were 13 of Grade 2 students who studied at schools under the Office of the Private Education Commission in Lopburi in the
second semester of the academic year 2021. Participants were selected by purposive sampling method. The data collection
tools were a relationship skills assessment which is used with the assessment center simultaneously. The data were analyzed
by using mean, standard deviation and Wilcoxon Sign rank-test.

The research findings showed that the activity package included eight activities which employed various storytelling
techniques to make students understand a story and connect the idea and the point of view between themselves and
the characters. Besides, creative drama was used so that students could have an interaction with friends by expressing
feelings, making gestures and working with others in drama playing from the story to which they had listened. This activity
package consisted of six key elements including concept and main feature of the activity package, the objective of the
activity package, the activity in the package, the activity process, guidelines for using the activity package, and evaluation
guidelines. After using the activity package, students had a higher mean post-test score on the relationship skills than
pre-test at the .05 level of significance. When considered separately by the components of relationship skills, it was found
that all of them had a higher mean score at the .05 level of significance, except teamwork.

Keywords: Activity package, Storytelling, Creative drama, Relationship skills
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Table 1 The structure of Relationship skills assessment center
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Table 3 The Structure of the activity package (cont.)
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Table 4 The example of activity in the package
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Table 5 The result of differences in relationship skills scores before and after using the activity package
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I Abstract

This research aimed 1) to bilingual Muslim folk tales with the efficiency in accordance with the 75/75 criteria and
compare its effectiveness for schools with Thai Buddhist and Thai Muslim students and only Thai Muslim students,
2) to assess speaking skills of early childhood through application of the bilingual Muslim folk tales method, 3) to compare
speaking skills of the early childhood before and after using the bilingual Muslim folk tales, 4) to compare speaking skill of the
early childhood by using the pre-test scores as the covariance, 5) to explore the satisfaction of the early childhood students
towards teaching by using the bilingual Muslim folk tales. The subjects were 141 early childhood in Kindergarten 2 in the
academic year 2019 at the Border Patrol Police Sub Division 44 Schools under Her Royal Highness Princess Maha Chakri
Sirindhorn Initiative Project. The research instruments were 1) lesson plans of the bilingual Muslim folk tales, 2) stories of
the bilingual Muslim folk tales, 3) speaking skills tests, and 4) a satisfaction survey. The data were analyzed using descriptive
statistics including percentage, mean, standard deviation, one-samples test, paired sample test and the analysis of covariance.

The study revealed that the bilingual Muslim folk tales possess the efficiency according to the criteria set 75/75;
as for schools with Thai Buddhist and Thai Muslim students, their efficiency is 78.35/84.06, and as for schools with only Thai
Muslim students is 78.49/81.43. The average score of speaking skills was higher than 75% at the .01 level of significance.
3) After using the bilingual Muslim folk tales, the early childhood students had better speaking skills, which was significantly
higher than before using them at the .01 level. There was no correlation between pretest score and speaking skills after using
the them. The satisfaction of the early childhood towards using the bilingual Muslim folk tales was at high level.

Keywords: Bilingual Muslim folk tales, Speaking skills, Early childhood, Border Patrol Police Sub Division Schools
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Table 1 Efficiency of B|l|nguat Muslim Folk Tales (Thai Buddhist and Muslim students School)
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Table 2 Efficiency of Bilingual Muslim Folk Tales (Muslim students School)
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Table 3 The results of the assessment of the Speaking Skill of Early Childhood (One samples test)
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aduneLue (3 509) 12.53 .10 27.99%* .000 12.59 29 11.390** .000
Usuus (1 L%IEN) 12.34 23 10.59** .000 12.18 .26 8.662%* .000
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**p<.01
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Table 4 The Comparisons of the Speaking Skill of Early Childhood (Paired sample test)
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o o 37.21%* .000 23.06** .000
a8 U (Posttest) 42.03 1.91 40.72 2.48
**p<.01
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Table 5 Analysis of covariance (ANCOVA) between Thai Buddhist and Muslim students School with Muslim

students School
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Table 6 Mean and standard deviation of the effect of using Bilingual Muslim Folk Tales on the children

development
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I Abstract

The COVID-19 pandemic situation has changed education around the world. Instructional systems have been modified
to be in an online format. The purpose of this research was to investigate high school students’ online physics studying
behavior and their satisfaction with these studies during the COVID-19 pandemic. The sample group consisted of 103 students in
Grade 11 across four physics classrooms at a high school in the first semester of academic year 2021. The data were collected
using an online questionnaire and semi-structured interviews. The statistics used included percentage, frequency, mean, and
standard deviation. The results of the research revealed that overall, online learning behaviors were at a moderate level
which the highest average mean was the teaching time that the teacher allowed students to have opportunity to ask some
questions and shared their opinions (X=3.40). It was also found that students' satisfaction with online learning was overall at
a moderate level. The aspect with the highest average satisfaction was technology and communication (X=3.27), followed
by time and place (X=3.16), and the aspect with the least satisfaction was the learners themselves (X=3.00). Students of
different ages did not differ in their learning satisfaction. In addition, interviews with 14 students indicated that issues affecting
online learning behaviors included ambient noise while studying online and lack of dedicated physical learning spaces.
Overall, students preferred onsite learning to online learning.

Keywords: Learning behavior, Online learning, Physics learning
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Il Abstract

Phatthalung Province is the birthplace of Nora and there are skilled craftsmen in Nora dressmakers and Nora musical
instrument makers in the area. However, there is very little information about them or it is out of date and has not been
systematically stored. This research aimed to apply geo-informatics technology to survey and create a database of Nora
dressmakers and Nora musical instrument makers and to study distribution patterns and location density of Nora dressmakers
and Nora musical instrument makers in Phatthalung Province. A survey research method was used in this study. Therefore,
the researcher went to the area to survey the data of both Nora dressmakers and Nora musical instrument makers about
the craftsmen’s information, location, contact, types of dress and musical instruments. Geo-informatics technology was used
to collect group location data along with interviews and focus group. The obtained data were analyzed in the Geographic
Information System (GIS) to form a database, including the analysis of distribution patterns and the density of the location
of the Nora dressmakers and the Nora musical instrument makers.

The results of the study revealed that Phatthalung Province has a total of 24 Nora artisans, 21 Nora dressmakers and
3 Nora musical instrument makers. Most of the Nora dressmakers are living in Muang Phatthalung district and Khuan Khanun
district while most of the Nora musical instrument makers are living in Muang Phatthalung district. All information obtained
from the survey was stored in the geospatial database. It is divided into spatial data and attributed data, but the two sets
of data can be connected. For the study of distribution characteristics of Nora dressmakers and Nora musical instruments,
it was found that the pattern of distribution was random and mostly emerged in Muang Phatthalung district. Regarding the
study of density, it was found that the location of Nora dressmakers and Nora musical instrument makers was also very dense
in the central area of Muang Phatthalung district and the area where the road passes. This study allows agencies or related
parties to use current information to plan, manage and preserve the art of making Nora costumes and musical instruments.

Keywords: Distribution, Density, Nora dressmakers, Nora musical instrument makers
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Figure 2 Linking spatial data with attribute data in geographic information system
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Figure 3 Nora dressmaker database in geographic information system
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Figure 4 The Location of Nora dressmakers map
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Figure 5 Nora musical instrument makers database in geographic information system
uwdeyativinesesnussiusluszuvansaumagimans

unuiuaasiidsinainsiesauniiun

Aasunsdyanunl

[ st

Friefersustiun

30

Figure 6 The location of Nora musical instrument makers map
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Figure 9 Nora bands database in geographic information system
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I Abstract

Correctional work is a special type of work that requires 24 hours of continuous operation and immediate action. This
causes correctional officers to be unable to use electronic devices or the Internet while on duty in prisons. This results in
difficulties of traditional personnel development and lack of opportunities for continuous self-improvement. This academic
paper aims to present a concept of correctional officer development towards digital learning and elements of the environments
for personnel development towards digital learning. Based on previous research on digital learning, this learning method
has been adopted in all types of learning and training managements. Learners can access learning anywhere, anytime, or
on any devices. Therefore, the concept of personnel development towards digital learning is a new approach to personnel
development, which can reduce time constraints and limitations on use of electronic devices in prisons. This leads to using
digital technology as a tool in managing a digital learning format and a digital learning environment for correctional officer
development. There are five components of the digital learning model based on the P2L2F principle: 1) P: Personalised
education, 2) L: Learning organization, 3) L: Learning management system (LMS), 4) F: Flexible education, and 5) F: Freely
available applications.

Keywords: Digital learning, Personal development, Correctional work
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BnsuidgmmanadafioatuayunisFounisaeu
warAiansTUNISISeU (Suhonen, 2005) Uagda1unse
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Figure 1 The branches of Digital Learning (Tick, 2020)
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(Development of correctional officer via digital
learning model)
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Figure 2 The components of the correctional officers development via digital learning model P2L2F
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Bl Abstract

Thailand's curriculum has shifted away from standards-based curriculum, in which standard indicators are established
to clearly state the body of knowledge, skills, and characteristics that learners must attain. A competency-based curriculum
focuses on developing learners' competencies by integrating knowledge, skills, and attributes for successful performance.
It also emphasizes measuring and evaluating curriculum in light of current circumstances by employing a variety of
measurement and evaluation methods in order to help learners develop competence in accordance with the curriculum.
In order to create an effective competency-based curriculum or implement a competency-based curriculum to its full
potential, those involved in the management of education, whether curriculum makers or course teachers, must
understand the competency-based curriculum in order to correctly apply the information to various levels. The book entitled
“Development of Competency-Based Curriculum and Meaningful Learning Management” is a tool for understanding about
competency-based curriculum by providing about concepts and guidelines for developing curriculum makers and teachers.

Keywords: Competency-based curriculum, Development of curriculum, Learning management
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Figure 1 Book cover: Development of competency-based curriculum and meaningful learning management
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