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Abstract

The thesis titled “ Designing Problem- Based Learning Process with a Cloud
Learning Environment to Promote Analysis Thinking Skills of Undergraduates” is a
research and development thesis. Its objectives were 1) to design a problem-based
learning process with a cloud learning environment to promote analysis thinking skills
of undergraduates; 2) to develop a problem-based learning system with a cloud
learning environment to promote analysis thinking skills of undergraduates; 3) to compare
the academic achievement of the students who learned with the problem-based
learning process with a cloud learning environment to promote analysis thinking skills
of undergraduates; 4) to evaluate the analysis thinking skills of the students who
learned with the problem-based learning process with a cloud learning environment
to promote analysis thinking skills of undergraduates; and 5) to evaluate the students’
satisfaction with the problem- based learning process on cloud environment to
promote analysis thinking skills of undergraduates. The research was divided into 3 phases
which were 1) designing the problem-based learning process on cloud environment to
promote analysis thinking skills of undergraduates; 2) developing the problem-based
learning system on cloud environment to promote analysis thinking skills of undergraduates;
and 3) testing the problem-based learning process on cloud environment to promote
analysis thinking skills of undergraduates. The sample group consisted of 19 second-
year undergraduates in Information Science Program, Faculty of Humanities and Social
Sciences, Suan Sunandha Rajabhat University. Purposive sampling technique was used
to select the sample group. The research tools used were 1) the problem-based
learning process on cloud environment to promote analysis thinking skills of
undergraduates; 2) the problem-based learning system on cloud environment to
promote analysis thinking skills of undergraduates; 3) the pre-test and post-test; 4) an analysis
thinking skills evaluation form; and 5) a satisfaction evaluation form for the students

to evaluate the problem-based learning process on cloud environment to promote



analysis thinking skills of undergraduates. The statistical tools used in the research
were mean, standard deviation and t-test.

The research revealed the following findings.

1. The evaluation of the problem-based learning process on cloud environment
to promote analysis thinking skills of undergraduates consisted of 4 components —
1) input 2) a problem-based learning model 3) output and 4) feedback. The results of
expert evaluation showed that the suitability of the learning process was in the highest
level.

2. According to the results of expert evaluation, the quality of the problem-based
learning process on cloud environment to promote analysis thinking skills of
undergraduates was in the highest level.

3. The comparison the students’ academic acheivement before and after learning
showed that the academic achievement of the sample group who learned with the
problem-based learning process on cloud environment to promote analysis thinking
skills of undergraduates was higher than before learning with a significance level of .01.
This showed that learning with the problem- based learning process on cloud
environment to promote analysis thinking skills of undergraduates contributed to the
increase of the students’ academic achievement.

4. The students’ level of analysis thinking skills after learning with the problem-
based learning process on cloud environment to promote analysis thinking skills of
undergraduates was very good.

5. The students’ level of satisfaction with the problem-based learning process
on cloud environment to promote analysis thinking skills of undergraduates was high.

(Total 181 pages)

Keywords : The Problem-Based Learning Process with a Cloud Learning Environment,
Problem-Based Learning, Cloud Learning Environment, Analysis Thinking
Skills
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poufamesTINAURULBY Wy 1aTev1e 1W31nes AdnAuteyauonmalady uavuinsd
WeadoaniuaIoviy Gﬁaazuwﬂﬁasmumméfaamiﬁumr;:f[fé’fmu n1suSuLiiuuazan
NINYINTABURINDIAUTRI LA ELALTIALST
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Cheng-Sian Chang, Tzung-Shi Chen & Hsiu-Ling Hsu (2012) na1731 AaNIRARNRaRa
vinefs sUuuumsliuimswuudadiliuinmsmenmaddmineinsmeaesiames Taegld
ansadidminensmnenfiumeidesnisldesnasnia

Garter (2013) n@731 AANIAABNTIAS Muneds aluladasielnsfiozyinlfiAnnng
Wasuuwasguuvumsldaumaluladansaumataznisdoasvosesdng daldnvasiauii
N157WBan1sAuInis advayunisusvvuiakazaudangulunislvusniseiy
AuAeInsvesfliauiinislininenshufunazatuayunisnsradunisldauiiedn
AU3N1S wagn1slmeluladiedumnesiin

agulénin Aandaeuiinfs Ae waluladlddmiunisliuimminensaoufiames
Swfugduruaietnsdumesin awnsaatuayunsusuruiauazauBangulunis
Tiansndesdfisdatusgifuanudesnimesiiny uaramnsovhenldiouazsani

2.2.2 anUnenITveIAAINABNNIAY

2.2.2.1 anUnenssuvesnaninneuiiafg

Application Layer

A

Platform Layer

Unified Resource Layer

Fabric Layer

A il 2-1 andnenssuresraisneufiafe (Frederic, Jie Pan & Fei Teng, 2013)

aonilnenssuvesnandaeNiang Usenausiediduta fail (Tuwiiey, 2561)

1. Fabric Layer Usenounae 8130115 tALA 1igA11ud1 ADUiIReS LazlA3euie
Buwesiils

2. Unified Resource Layer \fufuvaminensiadiousseiiddutuiiganin uazdldan
anansaysnIwazsentininensla

3. Platform Layer Lunguuosiaisailesn q Inswevldurfazviminiidudonans
senINEldnuiukennaAty 1IsEnindlusunIusng 9

a. Application Layer Usgneudewenndindusing 4 fivinauuunars

2.2.2.2 UTBNUDISTUUNMTUSTUIANALUUARIAABNTIAS

Johnston (2009) l@fnunszuunisUszaianawuunansneuiings senilu 3 Uszuan

1. Public Cloud 3@ External Cloud {un1susginanak uusnsmeaiuanglivinisse
faunslasyily suvdnmsvesnguiuaiidelinisusunslinineinslunisussanana



15

Tassadrsugiulunistssnana guidoya mdsnulszgnddeisnisvesveluladiadion
{134 (Virtualization Technology) Tnefiglitnsléfemuesuazaeaildusmsmuuiinmnis
T nuilinase

2. Private Cloud %39 Intemal Cloud yianefia Uinmsvesiliudnsithnsuszananalu
naualUuyhauuueIeiedmyana (Private Network) vesgliuinsvieinietofidely
THuinsamedlévinsamenaduse 1 1 vundnnisvennaluladiaioudugs
(Virtualization Technology) #ldu3n1saunsamIuANLazinn13IzULlAnIgnuLeY Private
Cloud anansaufaaruiuas anudedeldlunsldnussuy

3. Hybrid Cloud 1un1sUszananafivszneuludegliuinnssis Public Cloud uas
Private Cloud

ANUAUNUSYRINTUSTINaNavaLAlulagaa1InuseLnn Public Cloud, Private
Cloud wag Hybrid Cloud W 3 Useuam (USa, 2559) lauandlisaninii 2-2

Types of Cloud

The Cloud Provider

The Cloud Provider g
.
gg Prwate Cloud SME

Private Cloud v .‘/
= N—n ~ ’.
Connectivity
Hybrid Cloud (Network Access) Vel sMmE

Enterprise

Private Cloud

ﬂ']Wﬁ 2-2 ﬂquﬂJﬁNﬁJUﬁ‘fsﬂaﬂﬂigLﬂ‘l/l?J'ENﬁS'U“Uﬂ'ﬁﬂigll’(]a&laLLU‘U?‘W@WU(’%@@N‘W?@Q
(Johnston, 2009)

1
P=1

2.2.2.3 URUUNISUINIT0IAAIAABNTIAY wuteanidu 3 dnwaedsll (Mell
& Grance, 2011)

1. Software as a Service (SaaS) Aa N15luUINITAAIIRABNAIATTUTULUUVDY
BONALITUTOLONNALATY %a;ﬂi’fﬂ%mﬂ:ﬂé’aﬁm&ﬂﬂmﬂiﬂ@ 1 fiedesnaufiamesvemuies
Tagannsandaldangunsaivesilifinarnmassnudumesinavesfld 1wu Huusiwes
falaiduiifidanisuioauaslassadafiuguveseans 1dud wdetns @5nes svuu
Uftinns Adaiudoya niomnuanunsavesusazuenndindy ynegrsazegaelinisgua
VDI T LLmsLumqmqmmwuawmmmLLasuammmﬂmaﬂwmvmws ¥N1TVDILBNNELATY
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2. Platform as a Service (PaaS) luuinsiildlassaisfiugueandifioususuas
NAADUTEUUNUVTBLaNNAATY HTawiduenndinduazdesgniimuismienivineuiinines
uaziadosdiavenduaidu 1 Aglvuinisdamieuliuindu fldliduiifansmieniuau
Tssadrefiugrunand 1dun wdothe 1@5nes ssuudfdins viefidaiuteua dliazgua
Sufingeuiamzuenndinduiilisuuarnisdisanimundouvesuenndieduiiiuivos
Wity

3. Infrastructure as a Service (2aS) {uuimslilassad g ueandiomsUszanana
uazUiuUsmaaeuendg delitmihidamuenndindunasszuufoinng gloliinihdg
fansvidemuaulassadiaiugiunand uiiinihiimuaussuuufoinisiidaivieya uas
wonwalnduildau wazeraazdrnnsmuauvesgunsaivnariaveaaietis wu lnl$iead
Dudiu

. . P
L pmp, Application Deskions
m '

Manitaring Collaborafion Finarce
Content Cammunication

\ Platform /J

— ™~
Rk 23

Db-]ecl: Starage Runfime Database /

{ Infrastructure /
| i ™ !

Computs L Metwark
Block St .
i T Tablets

Fhanes H_________ L \_______ ___Fﬂ_,_/
Cloud Computing

AN 2-3 giJLL‘UUmau%misumﬂm’aﬁﬁauﬁaaq (USWa, 2559)

2.2.3 ANUNINEARTIMETUTA

v ' ] s as a A v st = = @

Tuwigy (2561) na1131 AanIAasuliaRe n1stdaaridtunisiseunisaeu dadagdu
danunntimeaumalulad Fesegranununlelunisiseunisasy W Gmail, Hotmail
#1358 Yahoo Mail, Wordpress.com, Slideshare.net, Youtube, Google Docs, Pixlr.com,
Facebook, Wiki 1138 Google Group WDusu

'3 § as a Vo 1% = 1 @) a a [ .

An319A (2561) Aanmiasuillasunisensdedindunisuininisiseus (Learning-as-a-
service) (lpsanatuayunisidgenauislunanadivivaausrasdaiionisisousedns
vuiiviule paddsuiislivinisgenduas n1susnisteya wavuinsdaiudeyanvieli
yARaaEnsaiinfayamenuesieilinuiiagiinye wenaintl fasianimuwinaey
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wuvesulafivaslianndnlumelussdnsudsiunazvihnusiudiludenssunisvhnuldann
YUARALALY AR

Uaunasel (2559) nanadn nadeudiilimineinsddvaiomuaiifoguudumoesidn
dieusulganssuIunsBeudvesdidou madsusluguuuuiifunnitenduueaniesie
wazu3nisluransreyiafsfiatuayunsSeuiunsumdilisefu § asuuazgaouaiTn
samumﬂaﬂsimmmau%’lmmﬂaﬂﬂimwmfmmsJ Tnelififodindes nauazanui

Sanchez et al (2015) tHugduuuniaiioudildnineinsdivaieuniidoguu
Sumedidn eflaruiuusnsruiumsdnnisdouivesdiou madanisdoudlugluuui
\nsesilouaruinmsramdiatuaynmsdansiseuiazgnmdnimedu Tneigieunassaon
Lidnduseseglueasouieniu

agulaan panaddsuile fe n1sdanisiseuilagldnanididunisdanisuwasotie
Sumedidn eliAnnaiFouslénniinning aunsadifdoyalddenues misanansn
wstuniesihauswfuyanaduneldaninndeuuuussulat 9ngunsaifivainnans
ldfidedninveian fedrenisiinanaunlelunisdnnisiSeunisaesu WU Google
Classroom, Google Drive, Google Docs, Google Slide, Google Sheet, Gmail, Facebook
3o Wiki {usiu

2.2.4 ANNUINRBUVBIAANIAGTUT

panmasuiadulnAnunansruulsvinananuungue Munsiioudvesdisou
Duaudnans msuusluninens mevhanuswiussnindSeuiudaow viesenineiseu
fugiSeu omfuaivanminedeunsiSeuddiuyana (Ans1sd, 2561)

1. fFewduguinadlueand Wunmsdiavademes vashiauelifudiFounnay

Tnglsifdsfennuiidiegnounth subuumsSeus uazamnuvouvesyiSeu

1.1 fiFeuduilevesnandidiuis iunsBouidunsdouiidugudnans agl
fizsuwduiladdyresmsdeu TaefSoursdesinuiuiinoulunisigousliungdu
Sl Fouillomaiiaedidusiwegudsiulunssuiunsdeoud el Fowiansasie
nsSeudresauies madeuitezdieliouldfunadeuifiantunasfinsaunisal
madeuliiddun Ty

1.2 msaduayuuinisaaniduififou filsuauisadenidemiiFouniy
ANUABINITABUNATLA anunsaUTuldInineInINITSEus LavwseuaUnTounauNTSeu;
famsaduayuiinieandliiissAnsamazaguuiiugiu 2 du liud mauiniseansds
4379A01MKINGUNITITEUIAIUYAAR N1FTIANITLABAUGNAIS UATN1TATUANBIAUTENDY
fugnuresanimundeumaiiouddiuyeea wu 3ile des don TaediFeuanunsodiis
uinsrandlddegunsaivatenisiiiimdniun Welklddoyauazuinisdmivaiis
anmwIndennisiieuiuazieddanisdidunuiidudeuresdodifnduronduas
uanandif annsaWmuinugnisintugs deifinuseansniwlunisdoud uastasdiy
NadugVsIeN1sSeuinde

2. minensneldaninuindeunsioudianizyana MsiAnnsBouiaiiuszansam

sgldanunsaneneenainunainisiseuslilaegisuiueu Insmnglugavauasaiioninug
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dmfumsuiuiasuegernds matuayunineinsnisdouduunanndiduis azviili
winduddelun1ssusnsnensuagisnisiinfumadeya
2.1 BMs3uininenns mneds msaewsnegunuunsBeuug iieeduneguuuy
mataiuteyaudsFeudifunsiiaveuuiuguveanalulad Hefdva AnssumaGeums
aouuunans sutuunsBoudugfumbevesuvadoyaiidniian TnoGenin ua Wums
Fouselvuanistudnlvuaniaieairenguiiunandasuis THudendeudetuiiioain
n3nensiAevefiunnang
2.2 BAgFouannsainfmineinsnisiseud dugunsalindoudilivainnane
flannsafamuiuasiniminu fisurrddemuludirandauls aandaeiudeau
Fvenagssyidonrutuinanivy JoyaiifFeusoinisarddludigunsal mntdudeyad
FenaglefunsuiundanazadnduliiugiTounuanudesnisveadiSou eddunns
uduase msaeudezluuumaseuwdudmeluaandiu azldfunisusuusuarduiinadly
panssaluiAieatiuayunsidaliuiyanavluuagnsutstinine ns
23 mwsuiloseninegou usluuudiuesnandidsuiaiagiansmiuey
il LielinmsiFeuniussaning msiinshanusuiuyanadu Ssagdieliamnsoaiuay
damutayald
2.3.1 My isewihoumelduasvesulunisasianmwindenly
nsvinusniy Snvenisaiimineinsvesuinisrandardssainainausani sveang
LLagm%’wmmm‘%aﬁdwammmimyjﬁgﬂﬁ%ﬂqﬁumwa'}ﬂﬂawuwEJwmmﬁﬂmuéamﬁwm;lif%awxwm
2.3.2 walladifleatiuayunsvinusmiu msldmaluladriuivledeig 4
TunsiFeufriurandauiiifissuidunisuanudsunazusduninensivyanady
Wity widsanusafiunisdeansuuulineuuaznsinnusmiussnitdidniuuasdidou
Tnganunsaaine wusiiu weuns wandsu wazausuileluguuuulul 9 vesnisdeansuas
NvinauTINn
2.2.5 ANANYUEYBIANMWIAGBUNTISEUTUUUAIIMETUT
Chang et al (2010) na13n Aamdasuilelignuass el
1) nansiseusuaznineinisnisseuiansadaiuuazuusuuupaadla
2) fFBuanusaBsunuieanisasuiflazaansadidaesodeld
3) {isguanunsatinilenuasninug leneuduldedwazanauiglannuunnuianieg
AN
4) FBsuaunsaidenuvaminensfivanzanaunsafnmuauimLasNa
nssuveInULla
2.2.6 Usglgivesnanindsuds
1. Walenmalifinisseuduensruunaznisseusg1ulunianis waigdmsuyana
naNVANENGY
2. fimsfamnedesiionsioudnin iieliAnausiulalunsidhiaundmineinisle
ogsheuazliteyauazamiiiiedosls
3. daelsimsiuds msderudulusheamnuazan
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0. delifaousinnuazmanlumsimundonisaeusiuszuy LMS

5. vildinanandenisaeuinauazainuniy wazansadenlddelunisdey
nsaeulavainvaty

6. HissusargaauaunsanUsiunineinsuazmsldausiuiula

2.2.7 mnuduiusiuguiuumsSeusdu 9

auIneBENgALLANAITEIesULUUNsEBudEY q furendasudld oty
(FINS19A, 2561)

2.2.7.1 enudiussewineanadiuleiuiduil laediaduis LﬂusULLUU

fugnuvesianssunisdeusitdSounansoonlunssuiumaioud efidouatanisSeusi
fiuse aﬂnﬁmwmaimmﬂ%mﬂiuiaa wardidsuilaaey LLamﬂmwumummmmwumw
panvaneronmaTAiugwIesiInsIuMaious ddaeilufnssuniaouiiitunelulad

a

ansawmnadunly anansasvyladndudidsuls Tnaamd@iulatandunanuiunes
wmeluladfifiaududounindu sudanisdanasifinussanininvosundiningns
sumaluladansauma duaumsihausuiuividueznityavengy iogaussasd
Tumsimuniingsu fewminsSeuiiueanddiuldaiuduniediaiuis

2272 avwdwiussgvniveanddsuiafulunediuls randaduiduii
o fEsumunsntrdaunasSeusldnniiynna Wowadioudddumedidn §i5eu
faunsalduinisteyavineandld WunalidiSeuaiuisadidmsneinsnisseousla
agsi1eane nsluuidsuiladuindugueuulmivesyuuuunisdnnisiouiuuuadvaly
msiinfeteyanisfingt nineansnisine wazuinsnsinwsegunsainnsdeansliane
il aanmasudsiuuliuiduluuieduis Tnewudedifnvesarigifewdy
inassies madhiamsneinsmsiseuslinnil nanan rugunsafladls

2.2.7.3 anuduiusznineandiduisfunsifeunuugdaifa deannmuid
N3¥UIUNITYIUINTABLAIN SN AUTIN U1 TueE 19l Tvauwwn AD N15aT19AIURANANY
UszAvBnavasneuiinmosiedaindey uazasuiimesgnilsegluynadludaiademiloiin
nsUszananaldnni uagluynilifinisuszanana 9 u-Leaming agttiunisldausuiu
wuulsifiveulunvesnonfiumesuardsuandon myysannismslinruddnyfunsufduius
vosuywduazliinsujduiuseninamyd uazrenfinmeiiesiign u-Learning atfuayu
wuALAR wagneuiUszauaudSaludenaiFousidvia iufinisFeus suuuuns
Foud ilonn nadoud dedufiFouianunsadoudlévnnaiuasynaniui laside
WisuileufuunSeuneuinmesteaeunuusaiu madsuwuuy Saddaiunniuelulad
wazneeufingdunidaning o fegidomdunalulad femgd nsadvayudiniy
u-Learning 39feqavinevasaandiaduils Insnsldmeluladilidsau T duusesmntu
waginfaumraminensiadiy

2274 anwduiusseninmanaidiuilaasnisiseuinaentin luanmindou
YosnsUsTItanaLuungume Tugudaeunislunana dasuaunsaaiisanimuwindenly
N139AN15L38UN15A0U N150BNLUULNAITEYAYDIN1TIANTLIBUNITADY NTIAAANTTY

nsssunsaeulunsinuduiukasldlseleviainuinisnane advayunisiseuives
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Aiounazuinnssy luvazigiSouasnsolivsslovdanuinisaadifioarauindey
Msi3eud mIseunanedunginssumedsnuiifuideuuazfunmadeniiduauaglisin
feanmuindeuuuuAnluan tunisfny wilunisudlunisiSsusvuiduiieguuuy
mai3ou SudutuniwesgiuuunsSeulnatiunisieulnaentia

2.3 INYLNISANNATIZH
231 AMUNUIEYDINISANIATIEN
Good (1973) na131 NsAnIATIETuUNIsARBE19saUABULAgINUNENNISUSH LAY

Y a ao P % A & Y a I3 a'
Nﬁaﬂiqub‘LUﬂqiﬂqﬂa\‘iW%ﬂLﬂu L‘WE]‘VT']GU'E]ﬁETJVlur]QgLUUIU‘L@IWaaﬂﬂuwfﬂqim'}@ﬂﬂﬂigﬂ@U'V|

=

Aendesiommuagldnszuiunmmmssnineldosagniosuariiaaumnausa

Dewey (1993 91384l @3UUAT, 2551) NE1II1 NMSAAILATIZNABNTEUIUNITANDE Y
Tasasy nsnses Ingadunsveunveansiinresiindunsfnfiaunaniunisaifisia
(anuarAugndaniunsaifiiandaay

Amer (2005) N&1771 NSARILATIZR RUNBEI ANEIITOTUAITATD NITUNILATIZNA
wanUsziiuanuisoneniuiedondoiduvesdnig 9 wenweresfuseneu anudunus
asvdndny Tassaine uazanansamunilugnisin nsldau msudledam sddad
Aeades Wdud nswlsgesesndudiu 4 malFeuiiou nssuundmsatudu nsdeu
laozunsy n1sulamulasunnlassadrtseandudiugon 9 n199LUNAILLANATY
NTULIU ANUAUTUS uaznshenley

9INTIU (2543) nAIMsARTATEiReTnNYEIANLRRTlE UM STRILNININTNYY
auAntuiiugy Tasfinsimundudeyalassouiionimuauasanuduiusseviig
DIAUTENOUAN 9|

firun (2545) na731 Iirsgidn WWunsevaunsduanudnfidesldneunenues
foyauazmanuduiuivesdoyafiuonuesiu viedndeniirensFousluseduigdou
AINTOMENIF NS ‘17I|Lﬁﬂ%UM%EJLLN@Jﬂ%ﬁ@EJLﬁ@ﬁ%ﬁwaﬂﬂi’]ﬂgmiaﬂ@ﬂﬂﬂgﬂﬁﬂjw‘j\‘i

nflwg (2559) Na1771 NsAndesznduinvemesmulgailusedvgendimnudila
Tnerdunisduunuanuatesdusznauing o vesdsladmiduiededaFemids lidasduing
Ases viewman1saiang q WemaluairesnsAUsznouty q uasseyiannuduius
mﬁL%auimmaa%’auﬂaﬁluwiazaqﬁﬂszﬂauﬁ?u 9

31nN15ANEIAIINNLIENISAAIATIZIA a3Ulaan nsAndiasiziilunszuiunis
fuAMuARTuNNTLENLEEANNAEY NsANELTS uagndnnisresdering 4 Ty
Avesdomnsaifiiatuiomanusiwesmsieneilusazvmnisaiiu

2.3.2 93AUTENOUUBINITANILATIZY

n1sAnATIg Wuauaiunsalunisuenuezidedsnt nioesdusenaudanig 9
senfunisiiszidiuges o Ifisesnviedniulssnausieerlsths Saudidedisls
ovlaifumnidunauaziidusgnaiudoserdevdnnisesls (Bloom, 1956) Usznaudae

o o

1. mMweianud1dny ek N15AUENYMLIALAREYBIL3835 19 1WU Qad1ALwse
PUANTBIVDIEIHY q AT MuNUsEnnuazn15nIeyieng 9
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Y o
a v I a o A & v

1.1 msasizvivie Wunmstidiseulaitadeindeiunsemeniseliu dadu
anvagla viiale wasmssivle
1.2 mshaszidsddny unshigiseulaidedeingdadidyinan ddaliddny

adlamsnssvhreundonds iumsdumansydndy unagd toft doude vesdaundndu
1.3 mlenesidads Wunsjdunsideusu ueuuds vioeglemiadds
i o1afilduanseeninlaenss wiidunisiumsessesuasauaiefiundneg
2. msianuduiug Wudhaufefunmsfumananieadesduiuss gning
dnwauzdng 9 veadesmuveavanisal eatendeuleaiuegils nidoeiiiada
2.1 Awseniviinvesanuduiug
211 slRnidumsdiiusuudle fadeaenndasiu vielbiaenndesiu s
Tiendestudost uaziddaliiieadestuFoat
212 fifonnile Tadaliauaauna inszels
2.1.3 dAnanlaaguin nsdndulanisnsevieslslignses
2.1.4 aesdsiiviiousuatsls vioumndrstuagsls
2.2 ATEAVUINTDIANUFUTUS
2.2.1 Adadadounnitgn Adaietesiosiian
2.2.2 Adaduiusiuaniunisal vieieasinniign
223 msesdduinntesveddna o fAedes
2.3 Angidunouauduiug
2.3.1 dlofindsiudr Aenadnserlsmunthmudi
2.3.2 mﬁL'%‘mé’wﬁ’u%’jumausummmsai Wasveddons 4 AlazAntumugiiu
fupou
2.3.3 wagavngazdusgidls
2.4 ATLNPAUITEAIALAZTENS
241 mInsshuuviiiiesls
242 dlevhegniludresindugrinaosls
2.4.3 yhetsiiitmneerls Tyejwaneorls
2.5 AATIEAEUNAUALLANE
251 Adaduamguondos
2.5.2 wnlaiedsil naszfuedisls
2.5.3 ymiessil naaniueesls
2.5.4 Foanuladumalunawniu wiedauds
2.6 Aaeiwuvduiusiuglavinagulue
3. melaTgivdnng Wumsauiedumlasaine uazseuuvesingdwesiossn
WaYN1INTEIENa 'jw?ﬁﬁ?uﬁuf"’fuLﬂuLaﬂ'g‘d‘w%amwmsmﬁmuﬁﬁqamwagujléf ilesann
o¢ls nsdandneylaiduununans videdddaundusidedes
3.1 Tinseilassadn Wunsdunmlaseadievesdasa |
3.1.1 meiidedinszuiunisvinuedisls
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3.1.2 Avivsvenaudavdenueyls
3.1.3 fnanil Tanvazetls
3.1.4 lawsasrsvesdenulneduseisls
3.1.5 dhulszneuvesdideslsths
3.1.6 AITUIUNTGINGIAENS
32 Ansgivanms Wunmsuenuogiitedumenuiiwesdeing q uhaglidudiney
wanla
3.2.1 wdnmsisesiiiinegsls
3.2.2 wielaAnuguwsily 3 Ywinnenaunialadsliiiivinagefia
3.2.3 nanmslunsaeuvesagiduegials
VinwrnsAniAsERes Sterberg & Baroon (1985) Téuuslissil
1. Msfsruuaznisyviiaugla (Define and Clarity) laun AsiruaUsTIAuLaY
Tavn fundeagy nMvuawmera Mvuatemaulimingay
2. Msidenasstaya (Judge Information) laud nsidendeyauazdunaligndes
\Fedelanmsmenudiiudvostoyauazdilauiue
3. 3%y (Inference) witeyy (Solve —Problems) wazagumana tawn I0ady uag
ARAUTOATUNOUNIY NTNUNIUKALFAFUAIENITOUNIUBENYNABILALNITVINIUIEAIIN
Wnaziluegiivgua
Zeichner & Liston (1987) l§e3unein nsedasevienansuasnisaou ansaiaty
nnsiuiheluszduen Tnenadnsvesmstndinszd 3 svsu dil
sedufl 1 anuanunsalunisliseazdeafitertesiunguinisaeu Sudunis
Uszgndaudfiduseansam duduanuiludeadu 9 dlddnanudvansuay

a a

foguszasd naduieeuivesiivsyvinmuaziiaUsydina annsalunisesunslagld
wnHalumanTsnsaeuiiUsenaumesuely

sefuil 2 anwansalunsliveua eldlunsfigadanudgiumaumdnnguid
Adosfunisnsziniothlugnisufiaifienyunesdu q Fsamnsaiuneduiede
Fuivgulfegnadaau waznanafeninimuuesivarnvatsiaslnllUUfUR uagaiunso
Usziflunadnsvesmsnsgiuitelussgaandmanesnising

seufl 3 mnuannsalunadeuloavanalunuiUjon winsewigisaeudifndy
TminieiSaeudnlupmednifaenadosiundnasssuuazasserussn Wumnuannsaly
nsesuteanisnseviniiedrlugnisufoRlaeyuuesuesmuduiusivnasiduases TN
LAZ93581U5IA WTdmnemansfnwideuszaunisal wagAanssufiiluifeadesiu
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(100%) QnAea (75%)
4. N1939 1n1940 1n1940 1n1940 lagansanis | lusufiunis
SNl SNelol \SE9E1AU SNelol IAL3BIARU JIAIHURAY
ANMUANIUS | AuduiuS | Anudius | Aanwduius | anwduius | auduius
vosmadnsuay | vedlavduay | vedlavduay | vedlavduay | vedlavduar | veslanduas
Tang naanSla HAANSLA HAANSLA HAANSLA HARNS (0%)
gniesAsuiau | Asudiw uld | unsdaw (50%) | (25%)
(100%) QnAed (75%)
5. WA3E9 awedsms | diauedsns | duaueddns | ldawnse Tadafiung
wannsges | AAsient ApTIEN WATIZY Unauedsnig | daue
wildivlang | wnnsiiges | wannistges | wannsdiges | nsien ®/Ns
wilgivlandls | wilddvlandld | ildivlandld | ndnnisinans | Swsiei
ATOUARNLAE | ATOUARN wilipsouagu | anldiulandld | wdnnnsi
Wigau (75%) (50%) (25%) gosunldiiv
(100%) Langla (0%)
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WUUUSZIIUNANUNSAATIATIER 5 Tunau T8990 nszgmuduidmiunsinTeideya
UIU.......... Wde

X1V 1312 13 T YD = UNHENR.eeeeerrrrrrreemmrssssssmssssssssssssssssssssessssssssee
FTAUANIN
5189M5UsTIEY AN 0 wold | USuuge | dew
(4) (3) (2) (1 (0)
1. Apsgvianudfdnyaensldagns

[

2. IASILINANUAIAUVDINTT LIF

o

adunsUseuiieutoya

3. MImanuduiusvenislidgns

4. ANSIABLIANNUANUFUNUS VD
NaaNShazlang

5. Awsevannisihgesunldiulang

WNAUNNISARAUNANISUSSRY

AZLUY 18 - 20 uNEha AuN
ATLUY 15 - 17 wunehs A
ATLUL 12 - 14 wunena wold
AThUY 9 - 11 vuneds A5UTUUTS
R, AUz




5. fanssunsundsmindaeaSuinuensAninseiveiseu

374 WORKSHOP Tufi 1

Tangnunau 919 WORKSHOP Fudi 1

Fasmsansiandud Togldimnaiuludeulslumeoiud
sARuA ems $m sa(dauan)
150100001  |¥imas 32 &4 Hatar 3210.00
150100002 |§neem Begien el 45 3.500.00
tsd 100003 | sinlws JBL 3000 W 1,950.00
154100004 |ifesind2deasla 5,000.00
tsd 100005 | 1riFm 8OOW 800.00
150 100006 | wiesindn Eeuth 4,500.00
150100007 |7V 20 £ (Digital) 2525.00
150100008 |V 208 540,00
150100000 |wiesindr 2 fe5ta 3,900.00
4100010  [i#Saufies Sony Sdtc1200 W 5,850.00
tsd 100011  [n#e¢ Digital Sory 16,000.00




134

Tangvnunay 999 WORKSHOP Fufl 1

= & o & =
WHELR drusuiduiilubauly AAR

= = -
S

. e ai
?.-ﬁl" Fall T 41 5'..”-.,'[.4-' S

15%

>3 -.:(,- S S I AN 318181
ol i | d |r o IT H Slu”u"u

30%

374 WORKSHOP Tufi 1

1. ivualiideugasiwindaya “51e1 (duan)” Tums19dt 1 Tneld
Reoulvduanmunsad 2

2. fmualimAadevesdoya “s1e1” wae “s1en (@wan)”

3. Ay uiudusan @wan) geige

4. WitnAnwmAsuuiusm @wan) deoiian

5. Tfusuausiensiisisnan @uan) 1 3,000 U

6. Titfusuausiemsiisisnan (@uan) §nda 3,000 U




37U WORKSHOP Zuii 2

471 WORKSHOP Zufi 2

WEE aneguasn
636 w5 thawnda uumg3 11120

Tuafesudu
WD st winftor
2o Name
fleg Adderss
i 18Ms AFEemine S ming Sl
CODE Paricuiars Unit price Quantiy Unat Toul
agrineudnsum
| Eyasifin 72
Snndusnniu o i
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374 WORKSHOP Fufi 2

SWAAUAT s1eA5AUA swanie|  wie
1101  |nszmiwnieianans Double A 80 unsu 5 5 (A4) 555 uiA
1102 [adadu 24 naea uiing 10-1M 216 uiA
1103 [l unu 1 11 3/4 2 x wan (6 ihw) 127 uiA
1104  |uvluduning Ad &u 3 U7 dan ms1tine 60 U
1105 [araufu nau msii No.1 11 naes
1106  |vnniandu 0.5 uu. wiinuiky 15 A
1107  |vrnnanau 0.5 uu. wilnuuag 15 Ay
2201 [WdsUsvyu 6-8 ¥ivia Alarsau-v1 MMT2400 7,000 )
2202 [l@wviau duess-an ST-120A 4,460 #n
2203 [1ddinau a1 nSulad 1,150 M
2204 |uindgusms dfn iaisuen 7,310 25}
2205 |uddatdss AUy wa veud 840 %)

374 WORKSHOP Fufi 2

sWaanAl da-umana ag

00001 |uSEmas M 9MA  [164 YOHATUAUNIA 56 WUNUNBTU LURUNWAR NN,

00002 |wna¥YIIN1 19A3|35 nuus1uin uwvandn weandn Ny

00003 u’]E.l1Wi\f!ﬁ DULIAA | 79 KVWINTIWNDIAU LIAAABIAINTT NNY

00004 |uTEW au1in 91iA |88 unsunIinuy LuRandng




379 WORKSHOP Zuii 2

' o

Sut 4 flune wanesin Saas Iedstedudn faseniseoldd
1. NTEANWAEBAENT U 12 UiiA

2. uiuduning Ad Fwau 7 wiim

3. Unngnau wilnFuidu S 120 du

4. aanndu (wiind 10-1M) $1u3u 4 wie

5. iAasaEseEtnEy S1uau 80 &1

6. witlaunu 1 47 $1uau 20 uiie

379 WORKSHOP Zuii 2

- Lﬁaﬁmﬁiﬁaﬁuﬁﬂﬁuam%’aga 318173, SIANADNRUIY LazIIUIURY
Tnednluda

~ Gefwssunudus Tissuudnasuiuiusulaesaludf

- Witmuafuiilnsnnsldgasuanaantagdu

- AU UILR LY UALARZS18ATS

- TiAuusmavsnauAIIum e

- ifmnaniByariia 7%

~Iuas wauEwEy

- Thwansswaudududmdsde
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474 WORKSHOP Fufi 3

Tandnunau 114 WORKSHOP Zufi 3

=
f19199n 1

vinusziudenu| ol

0005 |unwSsyms wgludvinad
0006 |unsnaviaan Smbsvma

unaeadil anmunas




Tangnunau 114 WORKSHOP Fufi 3

A9 2

NS IRl A
AZLUY Tuud (1hou)
Faust 90 Fuly 4
80-89 3
70-79 2
Faust 69 asun 1

374 WORKSHOP Tufi 3

1. fvusliidougnsdua “Tulfa” luased 1 Ingldteulunasinng
Tlutfamunsned 2
2. ivualinnisinyseiudeeu Inenmvualn
- Guiioufiunnnimsewiiu 15,000 um Fnuseiudag 750 um
- usifRuAeu1ngn 15,000 U Fnusziudeny 3% veiuifeu
3. Avualvawin “seglaans”
4. iinfnwagluaniduseu
5. Iin@nwiasusenluiiaiiazdossewiny
6. WinAnwaslvenurinUseiudny
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474 WORKSHOP Fufi 3

a

7. Wiin@nwagleendunelagns

o v o U A A
8. Myua LU TanunNan

o v o o oy a
9. AmualimInnuludamipengn
o Yo o g3 aM vy a A ! A L
10. MvuabiiuinundnnuilasuRueusnnnimsemiaiu 13,000 ym

° Yo o o av vo a5 ' X
11. Amualrdusnuundnaunlasuazkuulseiiuade 80 Aziuuduly

4714 WORKSHOP Fuii 4




v

314 WORKSHOP 3ufi 4

dsaan dvin Aalgu TlsTuiu s1emu sy Ao wanls
W L6 55UN7300PTC Yes 12,590 15,659 5 3,069
W L6 70UN7300PTC Yes 30,990 32,990 4 2,000
Wi LG 43LM5500PTA No 5290 6,290 12 1,000
W SHARP 2T-C45AD1X Yes 4190 4569 8 379
W SONY KD-65A Yes 98,000 99,990 3 1.990
W SAMSUNG __|UAS5TUS00 No 10,650 11,998 4 1348
W3 SHARP 4T-CB0AL1X Yes 15,990 17,990 5 2,000
W3 SONY 2T.C42BD1X No 5,990 7.129 15 1,139
Wi SONY 32W600D No 5,650 7,490 7 1,840
W3 PHILIPS 32PHT4002S Yes 5,390 7.9%0 9| 2600
W SHARP ANG 2T-C32BATM_|No 5194 5490 20 2%
udu SAMSUNG __|RT38K50JABIST __ [No 10,980 10,990 5 10
adu TOSHIBA GR-B22KP(SS) No 6.220 6,990 8| 770
dudy LG GN-B4225QCL Yes 10.890 15,990 10 5,100
adu SAMSUNG __|RT4-3K6230S8/ST_|No 15,990 22,990 14 7.000
adu SHARP SJ-Y22T-SL Yes 7.790 8990 2 1,200
iy SAMSUNG __|RT25FGRADUT/ST |Yes 8,780 10,490 8 1.710
ddu SAMSUNG __|RT22FGRADSA'ST [No 7.850 9,030 9 1,240
by HITACHI R-H200PD-BSL No 8,090 8,690 12 600
iy HAIER HRF-THM20NS | Yes 6700 7,990 23 1290
by SHARP SJ-X3007C-SL No 11,300 13.990 6 2690
by LG GN-A702HLH Yes 18,998] 23.99 11 4992
Ay HITACHI R-V510PD No 23990 25990 17 2,000
\aTostduama [HAIER HSU-13VNRO3T __|Ves 13,998 18,990 7 4992
\efaoiuaima LG 1Z13R Yes 12.498] 15,990 2 3492
\afasufuana [MITSUBISHI  |MSY-GR13VF No 20,800 23,800 5 3,000

v

314 WORKSHOP 3ufi 4

1. TiinAnwdunaeennamlsioinos

2. Tivinm1313 Pivot Table UansnasInsIAYUvedUAUsasUsTam

3. Tiim1519 Pivot Table wansn1sHudIwILB @A LAaTUIELAN

4. 199,579 Pivot Table uanwarlslasuwanaudie wazUssim

5. 1%m1579 Pivot Table SushuausenisiflusTuduuasliiiusludu
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6. LUUUsEHIUNadNgYIEVINISS 8 Ussdiuannmasvinhuunagoun sus s ulasia 5w

WUUNAFRUTIEIVINTTAUAIIME M UMTAAS e daya
n15ldgnsiugny 319U 10 Yo

1. ¥elaseludl lily sadlunmsmsndnenans
n o+
v -
A *
3]
. muéﬂﬁwaamiﬁwLﬁuﬂ'lﬂmialﬂﬂfﬁgﬂﬁ’]mmdau

N

A5UIN (+) kazn1sau () @1ngelda)

>

N1T9NAEY (A)
A. Wosidud (%)
3. AU ()

3. elasoluiilutofivousulddmsutesiifiie
n. C7

9. subtotal west

=2

A. subtotal west
3. subtotal/west
0. eladeluiifusogavesnisdrsdasaduuuduysal
. A9
9. AS9
A. SAS9
3. A9:E9
5. 4eladoluilifuiodcvasmssndasaduuunay
. A9
9. AS9
A. SAS9
3. A9:E9
6. UolalinaansidueIfuans = 6*2/3
n. = 6%2/3)
9. = 2/(6*3)
A. = 3*%(6/2)
= 6%(3/2)

Lo



7. 4ola Ly w3osmnevesiasiunisiSouiio
A wsemnetiosnii <
9. P30IMINEIINNTT >
A, LA3DIMINEENAIES A
9 PFOWNEINAU =
8. e / lumemseunamneddoln
n. Yiu
U NS
A. UesnIn
SRl
9. daladunistlougnsuwuuinedagad

N. PRICE TAX
. = A5+B6
A, =T7+75

9. = 10*A2+35/B3
10. #VALUE yunenatvala
A, e bile
9. D19dwaaniykile
A. edavlugaslignaes
Y a = sy a | A = | v
1. AR wTewaaNeNedusTanliiieane visligndes

bRAE

Lo

0 0 N o RN e
L 2 » D 2 D I D

N
o
4o
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wuunAEaUTIEITINTTAUAWINE M UMTAAT e deya
nnsldendy 31U 10 U9
(SUM COUNT AVERAGE MIN and MAX)

1. delaseluiifuitsifunmamuaruvesaeing q drsfinswnunusiviseyls
N. AVERAGE
9. SUM
A. COUNT
3. SUMIF
2. mnaufesnaiintivessadidsiesuunemawadimuasaisvesrviaun
Tugae Aaslafandule
n. MIN
9. AVERAGE
A. COUNT
1. MAX
3. wnpasessmuINs wIuwadiliduikusuvesnu msldilidule
n. SUM
9. COUNTA
A. MIN
1. MAX
4. 21ngns =(B6-60) / SUM(D5:F8) dulamailendu
n. B6
9. 60
A. SUM
1. D5:F8
5. pmilideterls £
N. waUANIUE
U WOUFATAIUIN
A. nasuAsesiienIuny
4. uaumaning



6. Talaldgnsnisiwinenvierinvetlasunai 1 lagndes

A B C D E F
1 vanuwAuflszdl 2562
2 ERLTauk Tnsafl 1 | leaswnafl 2 | laswnail 3 | lasunail 4 HATIN
3 [thana 120,000 125,000 150,000 110,000
4 J’lﬂﬂ’l 20,000 92,000 130,000 120,000
5 J’ufuﬁ‘tl 208,000 150,000 220,000 150,000
6 |[waaliasd 160,000 130,000 150,000 100,000
7 |31u
2 |UaATIUgign
o [BanAvIBAEN
10 vaavIEndD
A. =sum(B3:B6)
9. =B1+B2+B3+B4d
A. =sum(B1:B4)
4. =sum(B3&B4)
7. delaldgnsnisiuineenvieganvestasunan 3 lagnees
A B C D E F
1 vanuEAuAT=E U 2562
2 BT Tasnadl 1 | leswnadl 2 | leswnail 3 | leswnail 4 HATIY
3 [thana 120,000 125,000 150,000 110,000
4 é’lﬂﬂ’l 290,000 92,000 130,000 120,000
5 ﬁ'.fuﬁ‘u 208,000 190,000 220,000 150,000
B ‘USL‘I‘J?‘M?EJ 160,000 130,000 150,000 100,000

737

8 |uamﬂuga~qﬁ

9 |vaATIBMEA

10 E.I'EJWII’]E.ILQ?{EJ

A. =max(D3:D6)
9. =sum(D3:D6)
A. =min(D3:D6)

Lo

=CONUTAIF(D3:D6)
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8. dolaldgnsnisAuingenvieimgauadlasinai 2 logndes

A B c D E F

1 vanveduduszinl 2562

2 WS Taswafl 1 | laswnafl 2 | laswnafl 3 | lasunail 4 HATI
3 [thena 120,000 125,000 150,000 110,000

4 [y 90,000 92,000 130,000 120,000

5 [vhitui 208,000 190,000 220,000 150,000

6 wm‘ﬂ;u?ﬂ 160,000 130,000 150,000 100,000

T 37U

& |vanuIBgIEn

g |Uaﬁ1ﬂuﬁﬁqﬁ

10 E.I'e]ﬁ'tﬂE.lLQaEJ

A. =max(C1:C4)
9. =max(C3:C6)
A. =min(C3:C6)
4. =min(C1:C4)

9. feladuguuuumslifladdu COUNTIF iletuameArdaiavuuuiiteuluien
A. COUNT(number1, [number2],...)
9. COUNTIF(numberl, [number?2],...)
A. COUNTIF(numberl, [number2], 0)
4. COUNTIF(range, criteria)
10. fterdulaseludldnsyimstuawefudsde
n. COUNTIF(A3:A10, “*”)
9. COUNTBLANK(A3:A10, “*”)
A. COUNTIF(A3:A10, “0”)
4. COUNTBLANK(A3:A10)

bEE

A R A L e S
L » D D 2 D 2 2@ &

10. n.



WUUNAEUTEITINTEAUAIME M UNTARSvidaya
nsldnenduy 31w 10 49
(NOW BAHTTEXT and VLOOKUP)

1. Lookup value Tugduuunisileridu VLOOKUP Aarrla
. el dum
v. $1989anille
A. lnedullugutoya
1. Aumdoyainssiuiny
2. Col index num luguwuun1silendu VLOOKUP Aadnla
. ATl dum
¥. $1989970ln
A. lpedullugutoya
4. JURUUNSAUMY
3. range lookup TugUwuunsilaridu VLOOKUP fiaeile
. ATl dum
v, $1989anille
A. lvAeaudlugutoya
3. JURUUNISAUMY
4. ity VLOOKUP Tddwmsunananaludala
n. Muansiuantagdu
9. Tduwlasiuaudurnenisiulne
A. msduduteyalnefmunailiensds
1. msfumAiilndidssiudeya
5. delaseluiflditeddu Now lignsias

n. =NOW(A1)

9. =NOW(A1:B1)
A. =NOW(0)

3. =NOW()

6. Tolastoluildileridu BAHTTEXT Iégnies
A. = BAHTTEXT (¥)
9. = BAHTTEXT (A1:B1)
A. =BAHTTEXT(D1)
4. =BAHTTEXT(F3,A:C,5,1)
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7. Uolafenadnsaingnsaagunin

=VLOOKUP(F3,A:C,3,0)

A B ® D E F G
T K
21 suaduen Hadue £IA1
3 101 HAaaatu 39 iaduA 205
4 | 102 W aaan i 49 fadusn i
5 | 103 TenFurinin 15 571
6 : 201 FTHIEE] 20
7 202 g 10
s | 203 wuuihili 10
9 204 UuHADULU 20
0 | 205 wuniiig 5
n | 311 tinilan 21
12 ) 312 Waa 24
131 313 Msfunan ]l
41 waulmddiad 12
15 | 412 uulanfiag 13
16 . 413 uuas 13

.5

2. 10

A. 13

3. 20

8. andu BAHTTEXT lddwsunansnaludaln
n. Iuanaiuaitagiu
v, Tduvasinauduamiansdulve
A. MsduAuteyalnefvunaliensds
1. mafumenfilndidssiudeya

9. YolnAonaTNEIINNTAIFUNMN
=VLODKUP( JAC, 2,0}

2 SudduaY adud 141

I 101 thenadeay 39 TWaESuFT 101

4 102 1hmaguduy 49 Fadudn [ =viookur(r3, a:c, 2, 0]
5 103 ﬁﬂmﬂ%'mhun 15 TR 39
& 201 uuLAL 20

7 202 umhé 10

g 203 auuhilin 10

] 204 AUNAIULY 20

oo 205 U 5

1} 311 tlan 21

12 312 dana 24

R 313 thiunan 31

14 | 411 vnulfmauiiag 12

15 | 412 w'lendag 13

18 : 413 unTnaa 13

n. 11e1&991u
%, YL

A. theUsuritu
. wdbmndlaa



10. #eridu NOW 1ddmsunannaludaln
n. MarumendilndiAssriudeya
v, Iuansiunandagiu
A. MmsduAuteyalnefmunaildensds
3. Tduwdasuaudurmenisiulne

A A L
L 2 e D2

e 2 2 2 23

H
©
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wuunAEaUTIEITINTTAUAWINE M UMTAAT e deya
nsldnendunssne 319U 10 ¥o
(IF AND OR)

1. Felananfeguuuunistdauitandu AND lagnsias
n. efduiideiu TRUE dednfunssmudeuluynde
v. erduitdsduen FALSE Weaniunssmuidoulunnde
A, Hasduiidedudn TRUE WeAunssmuideoulaladeoulonils
1. HlesFudidediudn FALSE Woandunssmudeulaladoulands
2. dolananiiaguuuunisldeuileaidu OR lagndes
n. flefduideue TRUE dednfunssmudeuluynde
v, Hafduiideiuen FALSE Wordunssmudeulunnde
A, Herduiideduan TRUE WeAnfunsimudeulaladeoulonis
1. HlesFudidedudn FALSE Woandunssmudeulaladoulands
3. fentu IF Todgmsunisauaaauule
n. TdwmsunsAuIuenlulf
9. Mdmsunmsdnaiifimstmvunteuly
A. Tddmunmsiuunsdiwadlulusunsiinsesiligndes
4. THE S UNIA IR LAVIS BLUARD 19D S
4. msdnammadueiesmneadamansigifeudesdndunisiou msldirieamngla
seluil

AT ITUR %

>

LS EILNEIINNT >
LB EIMLNEILEU ()
1 ndedldwhiu <>
5. 1NgASNISANWIN =IF(A2>B2,“fls”, “v1anu”) nunedadeln
a1 A2 fAunnan B2 Tiuanswaain mls

> =

>

01 A2 feteendn B2 Tkaniwad1dn finls
01 A2 Teunnai B2 Wikananad1dn vnvu

o D

01 A2 fAtiaundn B2 1Wuaninaddn vinvu
6. tFRINIAINAEAIETINTeELAuRasnTiTsanvIETIAY 5,000 U Fasld
Wandule
n. =if(B3>5000, 1A, lailAn’)
9. =if(B3>5000, “tAn”,“laitin”)
A. =if(B3:G3)
3. =countif(B3:G3)



7. delaseluiidumsldiladdu AND légnias
=(AND(B2>=2000,C2>=3))
9. =(B2>=3000) AND (C2>=3)
A. AND=(B2>=2000,C2>=3)
4. =AND(B2>=2000,C2>=3)
8. folasoluilifunsldiladdu OR légnsia
n. =OR(B2>=2000,C2>=3)
9. =(B2>=3000) OR (C2>=3)
A. OR=(B2>=2000,C2>=3)
3. =(OR(B2>=2000,C2>=3))
9. anamsiplull Avualitusnunineuitnaussdiuluwtasssdyu asldansladeluil

>

A B c D E F

‘ ﬁ'a—muaqa AzuUUUsZIEY | Hauseiy wan1sussidiv | 97u2u (Au)
> luengdiun] quEia 91| s fudoy
* wwamag @day 76| @ i
Y UNANNTNYYT MY 69| Yiuuss Usulga
° weanvtydinn wiunn 75 2 57
° uniiwnldl aainunay 65| Usuus
T wwliang 1iAdunn 70 Yiuuss

n. IF

9. AND

A. SUMIF

3. COUNTIF

10. sUuvumslfauileddu IF azfeniteulviifesnismsisaeu i umisle
n. AU
U, FUNUATINAN
A, ARG
3. Lifidelagn
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A AL S i a
L D L 2 DD 2D D

10. n.

wuUNAERUTIEITINTTAUAWIMNE M UMTAAS s deya
A158514 Pivot Table A7U2U 10 U8

1. Pivot Table iuinsesiioflddmiuvinasle
N, AUINKATEIINTNETURaTRYA
U, AMUINToYa
A. UARINATRYA
3. Wiguiiguteya
2. doladeiiinltizonmsagunadoya
n. a@juna
. wWiguiiigy
A. 91891
3. AR
3. Pivot Table wngrunsldasnsnuiudeyaniule
n. PUNSANYY
U, PUFINA
A, AWIAINTTY
4. UMWY
4. yszuamleilsifonth Pivot Table 17l
n. MUY
U, ARIAUA

A. N159ATD
3 NMISWIneg



5. ssmsladadentd Pivot Table indwseuagldlunisdndulaluausiusig o
n. fANgNABILAZTIALET

9. Hanusasazntalade

A. dAuagainuazgnees

1. fennusiugwaznsiaaauladie

6. Ne5ewiBlUll ddeensuansiuniviedumianun wienvenvie Awsedlddeyalutela

Wl = @ | | w =

A1:D20 - Date
A c D
12/12/2019 | Hiuvins 2490 (Second Class
6/8/2020 [Wuvins 5682 |Standard Class
23/10/2019 [aaui 1347 |Second Class
3/9/2019 [ m:in 7569 |Standard Class
217472018 | Wuvins 3903 |Standard Class
14/2/2020 | aain 4535 (Second Class
5(11/2018 [aaui 5387 |First Class
17/9/2020 [aaui 2568 |Standard Class
6/1/2019 [A:in 1080 |Standard Class
29/3/2018 | aaui 3922 |Standard Class
5/5/2020 [Wuvins 4477 |Standard Class
13/12/2019 | anaih 7419 Second Class
71172020 [ Amin 8320 |First Class
2/6/2018 |aaui 4762 |Second Class
4/8/2018 | Anin 3709 |Second Class
271972019 | Wuvins 2950 (Standard Class
30/12/2020 | aauil 1995 |Standard Class
8/8/2018 [Wuvins 2476 (First Class
11-11-2020 | mxain 1898 |Second Class

Sales Rep
Ship Mode

Date, Sales Rep wag Sales

7. nanseelull dnesnisiudnusensaumnuglanmun azdedlddeyaluteln

1
72

3

[

f.
9. Date way
A. Date wag
3. Date W@y Sales
A B
fuilde  dae

2/1/2563 Isednd
5/1/2563 SWANT
12/1/2563 lasm
15/1/2563 Wais1a1
18/1/2563 dnW1
21/1/2563 avi
24/1/2563 AUNS
24/1/2563 w591
29/1/2563 sHANT
30/1/2563 Was1n1
4/4/2563 aui
7/2/2563 Jsudinii
10/2/2563 11541
14/2/2563 AUNS
23/2/2563 W50

WUNUVTY
118 2
U9
U9 A
118 3
U8 N
U9
18 N
U9 A
U9
118 2
g N
uNA
LR
U8 N
U8 N

52884
52883
Yays
53884
a3
EEEEN
a3
¥ay3
52884
52884
Yayd
Yays
5284
Yays
a3

17 dua

D E

Uaﬂﬂsswqﬁqﬁéq
Urnranssus
Uannszwaiiadan
fudnzia
gugmzia
ﬁuw’ﬁ'maj
Uansenailedan
ﬁ\uw'ﬁmaj
anﬂﬁsweﬁqﬁéa
YHRHINTEUS
fugmzia
Aaugithuan
Uannszwaiiadan

F

G

H 1

TIAReNEIY uuEUAT Iuuduidy F8n1sane

550.00
320.00
410.00
550.00
410.00
440.00
440.00
320.00
410.00
320.00
410.00
550.00
440.00
320.00
410.00

N

MR RN R BN RN W W

1100.00 3uan
320.00 §uan
1230.00 UnsLASAR
550.00 Taunsauwe
1230.00 Teunsoune
880.00 Un5LATAR
1760.00 13udn
320.00 Huan
820.00 Taunsauwme
1280.00 uan
820.00 Un5LASAR
1100.00 URSIASAR
440.00 Tounsoune
640.00 3uan
820.00 [uan



154

NUNIIUVIY b SIANDNRUIY
AUAT LAY TIANFNUIY

> @ 2

duen uay UINAUA
4@ Uay IWINEUAT
8. N13a19718U Pivot Table msidenldaludala

. Unsn
V. JULUY
A. Yoy

SINGERHG
9. Wisawaldoyausznnlaiausndaviimsng Pivot Table 16
n. @yns1e5U-518918
¥, aynauTeiuuuuiil
A. a@sluanuigdun
4. enulszdnieu
10. :nmsselUl desnisuansiuusonevesinuIBuazau adedlitoy alu

¥
Ualn
A1:D20 - Date
A B c D
1
2 12/12/2019 [fiuvins 2490 | Second Class
3 6/8/2020 | Vinuvins 5682 | Standard Class
4 23/10/2019 [2auil 1347 |Second Class
5 3/9/2019 [ A 7569 | Standard Class
6 21/472018 | iuvins 3903 | Standard Class
7 14/2/2020 [ aain 4535|Second Class
8 5M11/2018 |aauil 5387 |First Class
9 17/9/2020 [aani 2568 | Standard Class
10 6/1/2019 [ A 1080 | Standard Class
n 29/3/2018 [[auil 3922 | Standard Class
12 5/5/2020 | vinvins 4477 | Standard Class
13 13M12/2019 | axan 7419 |Second Class
14 71112020 | axin 8320 |First Class
15 2(6/2018 | 2auil 4762 | Second Class
16 4/8/2018 [ A 3709|Second Class
17 27192019 | viuving 2950 [ Standard Class
13 30/12/2020 [2auil 1995 | Standard Class
19 8/8/2018 | iuwinsg 2476 (First Class
20 11-11-2020 [ azain 1898 | Second Class

N. Sales Rep uag Sales

9. Date Wag Sales Rep

A. Sales Rep W& Ship Mode
3. Date uag Sales



1. n.
2. A,
3. 9.
4. 3.
5 1.
6. \.
7. f.
8. A.
9. .
10. n.
WuUnAERUTEITINTEAUAIME T UNMTARS IR deya
N15149974 Query 37U 10 99

1. Query WuwSesdefumunzautunsldausule
n. Data Flow
9. Data Design
A. Data Analysis
3. Data Network
2. felaluldmuainnsavesnisldau Query
n. uendeya
v, USuusiedoya
A. ATLanIHAYYA
4. Tudeya
3. YolaAan159119U Merge Yoyanuaney 9 unastaya
n. mstiesagnAandeyanisdsie WeRsedeunyia
v. M Split Yeyanaedutimiesnifunedinidos 9
A. Mswndamdeyalindouldanu 1wy Yevirdidnvssfivey
1. mathdeyadnmaendadurhoudiolnseiteya
a. msldau Query Fredsdalunisviiay
n. mwhau 9 Aenfudeyarildnmiii
v, Myanadldarglunsu iR
A. M3anTuINyAaINsaelug
1. mavhaufunineinsldvannuansanndiy



156

5. 151@111501991U Query sauAumEslala

n. IF

9. Average
A. Pivot
3. Mean

6. Ualanalull llvAdslunsviauaes Query

. Where
9. Select
A. Group by
3. Average
v 1
1 a YooY [} L3 v = = ¥
7. nnmeelull 61ean1s Select maduil A, B, D, E magammammmaﬁlm
A B Cc D E F
Date Product Store Area Amount Guest
2 8/2/2564 UR001-01 Store01 BKK 200 4
3 9/2/2564 UR002-01 Store02 BKK 160 3
4 10/2/2564 UR002-01 Store03 CHM 340 4
5 11/2/2564 UR002-04 Store04 CHM 120 2
6 8/2/2564 UR0O02-02 Store02 BKK 240 3
7 9/2/2564 UR001-02 Store03 CHM 180 3
8 10/2/2564 UR001-04 Store02 BKK 320 5
9 11/2/2564 UR002-03 Store01 BKK 260 4
10 8/2/2564 UR001-03 Store02 BKK 480 G
1 9/2/2564 URD02-01 Store04 CHM 300 G
12 101272564 URD02-01 Store01 BKK 140 1
13 11/2/2564 UR0D01-01 Store03 CHM 380 4
14 8/2/2564 URD02-03 Store04 CHM 260 3
15 9/2/2564 URD02-02 Store04 CHM 220 2
16 101212564 UR001-03 Store01 BKK 150 3
17 11/2/2564 UR001-04 Store02 BKK 310 4
18 8/2/2564 URD02-02 Store04 CHM 210 2
19 9/2/2564 UR0D01-01 Store01 BKK 420 5
20 10/2/2564 UR0D02-03 Store03 CHM 330 4
21 11/2/2564 URD01-03 Store01 BKK 180 3
v
N, WEAIYDYA Product Store Area Guest
v
V. LEAPIUBYA Date Product Area Amount
v
A. LEnAIUDYa Date Product Store Amount
v
3 WERIURYA Product Area Amount Guest

8. niimsfnasnAdimsidinsesnelaninedul weliliansvdursewdoundas

n. %
v #
A S
1L &

9. valameluilluldauinasnsaly Query drglunisinaula
n. MsuneeyaNva1y 9 Worksheet nsaufiule
. N19YU Merge Toyadnvany o uvastoya



A. nyestayanlidesnisldauia (Filter)

3. M3Ihgduuunsmianinatayaiaunsaglaie gy
10. Mnamsaluil desnislikansdeyasenuisvedusay Store msidenidaaduilatig

0 o N o R W
s

10. .

22 2 2 23

£ D

A B C D E F
Date Product Store Area Amount Guest

2 8/2/2564  UR001-01 Store01 BKK 200 4
3 9/2/2564  URO002-01 Store02 BKK 160 3
4 10/2/2564  URO002-01 Store03 CHM 340 4
5 11/2/2564  UR002-04 Store04 CHM 120 2
6 8/2/2564  UR002-02 Store02 BKK 240 3
7 9/2/2564  UR001-02 Store03 CHM 180 3
8 10/2/2564  UR001-04 Store02 BKK 320 5
9 11/2/2564  UR002-03 Store01 BKK 260 4
10 8/2/2564  UR001-03 Store02 BKK 480 6
n 9/2/2564  URO002-01 Store04 CHM 300 6
12 10/2/2564  URO002-01 Store01 BKK 140 1
13 11/2/2564  UR001-01 Store03 CHM 380 4
14 8/2/2564  UR002-03 Store04 CHM 260 3
15 9/2/2564  UR002-02 Store04 CHM 220 2
16 10/2/2564  URO001-03 Store01 BKK 190 3
17 11/2/2564  UR001-04 Store02 BKK 310 4
18 8/2/2564  UR002-02 Store04 CHM 210 2
19 9/2/2564  URO001-01 Store01 BKK 420 5
20 10/2/2564  URO002-03 Store03 CHM 330 4
2 11/2/2564  URO0O01-03 Store01 BKK 180 3

n. ARaN D, F

9. AERNY C, E

A. ABANL C, F

4 ARRUU D, E

521514




158

wuunAEaUTIEITINTTAUAWINE M UMTAAT e deya
n13LAY Error Bar 317 10 9o

1. ns1wve ladesesasne error bar Tingul
n. st mungaulingvigaisundaty
U, LENANWANANVBITRYAIUNIINGIMEANT N1SHATR viTelng
A. ansathnsmindislunsindulefidmasionismaaswidensiiumegng
1. UssiiumstestudeRananiiazifistuainnisaseaidonafuses
2. doyauszaladisindr error bar Wanldny
n. lna
U AIHAR
A. MITeIY
3. MIUINIS
3. msade error bar iSsuailoudeladaluil
N, UWHUNIEURT
. uruiilnilay
A, WHUHLadouai
4 UHUHLANSIAT
a. Yoladeddilddmiumen SD.
N. AVERAGE
9. SUM
A. STDEV
1. MAX
5. diesmaunugifiuansiitaiaaunuunulLIsuLasINULLARG 5azEenuHugTiviail
e84l
N, UHUNIADHNY
U WNUDIUTS
A UHUYHNTEANY
4 weunenay



dudnRulunm wanstadeyalasolull

Star]dard
Deviation fiu Sucrose
@ Standard = Funuaiudmiy Standard
1.25
1.00 L
o 075
2 050 4 Py
0.25
[ ]
- L ]
0.00
0 5 10 15 20
Sucrose
A. Useian

v, themiudeya
A. LOUTBRANANS
SR ITIRVRIENEY,

7. YalpsalUiifodnuazvaaduul iy




160

9. a1 tdeyalalunisasisunuginszane

A B C D E F G H
1 Change in Mass / + 0.1 g
Coﬁg:r’]?;ﬁ‘m Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average g::':ﬁ;rd]
4 0 20 24 1.7 12 22 19 0.47
5 5 1.0 12 1.0 1.0 1.0 10 0.09
] 10 0.0 01 0.3 02 -01 0.0 0.19
7 15 -2.0 -1.0 -1.0 -1.0 -15 -1.3 0.45
8 20 25 =21 -16 02 -11 -1.4 1.05
1.25
1.00 L
0.75
0.50
L o
0.25
i [ ]
]
0.00
0 5 10 15 20
A. Sucroce Concentration, Standard Deviation
9. Sucroce Concentration, Average
A. Average, Standard Deviation
1. Sucroce Concentration, Average, Standard Deviation
U 1 VY %4 a
10. 31nnndsnan Tideyalalunisadaunugll
A B c 5
1 Date Milestone if any Height
2 'may-09 Project Kickoff 4
3 |jun-09 First Prototype
4 |jul-09 ;
5 |aug-09 Investor Presentation
6 | =ep-09 Alpha Out 3
T oct-09
& nov-09 Private Beta Qut
9 dec09 Public Beta 1
10 jan-10
1 |feb-10 Roll out
> IS
2 |mar-10 @T,x“o @90) 9\5"5 ,&f} L’aqu 0»:9% Qoa"?} & F & E
13 |apr-10 Plan for future
n. Date, Milestone if any
Date, Height
A. Milestone if any, Height
4. Date, Milestone if any, Height




1. %
2. .
3. 9.
4. A.
5. f.
6. .
7. f.
8. .
9. n.
10. .
wuunagaugIvInTEMumuIndmiumsiiaTsideya
N138319uNUN 317U 10 Yo

1. ideansifSeuisudeyasinderiulifuanuunnsiisegnedniau 1wy Sty
uuay wldunugiviale

N, uWunIena

U WU

A LHUNINIYAY

4. UHUTEalawNTY
2. delaveluiifonsudludoyaluunugd
auwupinntuudludoyaudieaiaunugill
suidandniitonnudu q Tuusugfiudvinisudly
A, afdusnilminndumsnisugiudtoudeyanvaduunugd

2 2

3. vhnsudladeyalvilulumsdeeilidemunseasiawnug il
3. unugidssUReunugivilaln




162

>

TG IR Y
WHURI83ANT
wnun Il

. UHUINUT

> =

0. wugilasioludlfidlefesnmsvuunliuvestoyadionaruly
n. L.Lmuqﬁﬁuﬁ
U UNUNIUTIS
A. UHUNNADRYY
% UHu)inTEY

5. dolasoluilludnuarunugiuuuntiu

ﬂ.J:d:
a

6. 4 olasteludfogadAnlunsinausunugiinmnay

n. himsiideyafiliiuseudioudu 10 183
doyafiirun Stack sefumsidudeyanieiieoity
ANUNINAUBL fuTIAUaLarsIAUnYeITIA
Hudduduiiguiadlaldie
fuwiaiguvangdmiuteyausennla
AvesiuUsuiadioudisuiuamulsdy
wwiltuesmaAeuntasiiintulutasnamils

o D

7. WNU

> @ D e

NATDISIANTLANYU 8 BIIATNTS

Lo

NSWARINIINTEBYDIYATRLATUYIW 9



o

8. valaralufifawnuniasulumudiavrseusuiuinin

a

N, UWHUNHHUY

-3

U, WHudneaul
AL WHUDTLYS
3. urugiiauld
9. NN MTBlARBLKUNTUIIWUUsBY

marawi?, azniuna, A wsEsu 2 uay a1uwsEsiu 3

W oavwesw3 B @vwssn? B andunay B snaensm

ELl

LAY

10
Jul

\diau/an

=3

Burt
Olive Troy Ray Tony
elauagarldsng
B swld W Al

$40,000
$30,000
$20,000
- —

s0 - -

unTIAY AUAUS S

A oy

AFenadla

4

890.00 980.00 1070.00 1160.00

Adwnadilami-wilnausduEusu




164

10. wiugfidalaunsudunuismiluiiauiuannnud uazunuiuueukanidayaln
ToyanuauURvinn1zas

>

HAYDITIATLANYY B YIRS
Toyanuautidisaula

v A A Y
Toyadsulunudias

> =

Lo

bEE

I T I N
R R e R

._\
o



AARNUIN A

UNANMUNIASUNITANUNLN S WNT



166

@, e-Officeof st X | @ dnwieivunde X |

€ CcC a

= Gmail Q
M

O ndacsawnw 103
* deom

© doumsudadousd
> dwd

B hemmng

v wandu
Meet
- syt

B mssmaeiy

Hangouts

‘mﬁm +

[8] 198860686 42877...jpg A~

ﬂ L Type here to search

@, e-Officeof Suan X | @ dnwiimivundn-G X | G scopus-suwndn X | & sonamsmwdsans

€ (¢]

= M Gmail Q

naRvAGRNY 1,038

aunsudndouudy

F
Q
*  deom
°
>
]

Ao
$reaamng a0
v wandy
Meet
-

B masyueay

Hangouts

tm%m +

[8] 198860686 42877...jpg A~

H L Type here to search

mail.google.com/mail/u/0/?tab=rm8togbl#inbox/FMfcgzGkXSSTWQQBBTqbzBKTCzfwXrXw

& mailgoogle.com/mail/u/0/?tab=rm&togbl#inbox/FMfcgzGkXdDZtSSImzlredQcttvWjpdM

G scopus-duy X | & womwwd X | [l wdsmonie X | @) @Facebook X M mwiwmdues X G sanwn -

International Journal of Higher Education

T Wue > Swem e wedamw

Dear Sathiya Phunaploy,

Plaase note that your paper is acoepted now. Our editing staff will work on the layout and format At a later date we will invite you to review the paper.

Thanks for your patience.

« and repositories, such as SSRN, arXiv, academia edy ResearchGate, RePEc, Google Scholar, Linkedin, Facebook, etc.

Note: We encourage authors share their published articles on social nef
Best Regards,

Susan Sun
Editorial Assistant, Intemational Journal of Higher Education

Sciedu Press

Mailing Address: 1595 Sixteenth Ave, Suite 301, Richmond Hill, Ontario, L48 3N9, Canada
Tel: 1-416-479-0028 ext. 211

Fax 1-416-642-8548
E-mail: ijhe@sciedups
Website: httpy//ijhe sciedupress.com

“Original Ema

ey

A Q) mw

& 30%

M ReviewPaper-< X =+ (-] = a X

x | swssnmmade: X | @) @) Facebook X

oo § 2 0 ¢ be 39302 < > m-
Review Paper (i) nisssiiss % v & @
International Journal of Higher Education ® a4is *: &

T Wo- > Sonaw - wlasomw Taswis o x

Dear Sathiya Phunapioy,
We are working on your paper for publication. Please find the current version as attachment. Please review your paper and give us feedback before June 8, 2021. If we do not receive your response by this deadline, we
will publish the current version.

Please do not change the format and layout, which are designed for publication. Most importantly, please review the language for errors. If you change anything in the Word file, please mark it in RED or inform us via
e-mail

Thank you for your cooperation.

P.S. Please note that your paper will be published in Vol. 10 No. 6 2021 issue.

Note: We encourage authors share their published articles on social network and repositories, such as SSRN, arXiv, academia edu, ResearchGate, RePEc, Google Scholar, Linkedin, Facebook, etc.

Best Regards,

Susan Sun
Editorial Assistant, Intemational Journal of Higher Education
Sciedu Press
Mailing Address: 1595 Sixteenth Ave, Suite 301, Richmond Hill, Ontario, L48 3N, Canada
Tel: 1-416-479-0028 ext. 211

Fax 1-416-642-8543

E-mail: jhe@sciedupress.com

Website: http://ijhe sciedupress.com

A ) e

& 30C




O | [ Vol 10, No6(2021) x |+ = X
&« C A Notsecure | wwwisciedupress.com/journal/index.php/ijhe/issue/view/1008 75 1=

SCIEIN
4

Sciedu Press | International Journal of Higher Education

| eorromiaLs | 1 er ecnes | GoocLe sc 1 | wcre:
user

» Home > Arch ol 10, No 6 (2021) pserame[

Vol 10, No 6 (2021) mber me

In mal Journal of Higher Education, Vol. 10, No. 6, 2021, e-Version First Journs! Metri

Table of Contents teindex (May 2019): 27

Articles

ag

NOTIFICATIONS

Randy La

igher Education
1927-6052 (Online) Email: ijhe@sciedupress.com

your ‘bulk mail

FONT SIZE

A

] = )
H P Type here to search 9 © vi & W 30C A D) NG o0, B




168

http://ijhe sciedupress.com International Journal of Higher Education Vol. 10, No. 6; 2021

The Problem-Based Learning Process with A Cloud Learning
Environment to Enhance Analysis Thinking
Sathiya Phunaploy’, Pinanta Chatwattana® & Pallop Piriyasurawong
! Suan Sunandha Rajabhat University, Bangkok, Thailand

% King Mongkut’s University of Technology North Bangkok, Bangkok, Thailand
Correspondence: Sathiya Phunaploy, Suan Sunandha Rajabhat University, Bangkok, Thailand.

Received: March 20, 2021 Accepted: June 4, 2021 Online Published: June 7, 2021
doi:10.5430/ijhe.v10n6p45 URL: https://doi.org/10.5430/ijhe.v10n6p45
Abstract

This study, is aimed at 1) synthesizing the conceptual framework of the problem-based learning process with a cloud
leaming environment (PBL-CLE process), 2) developing the PBL-CLE process, and 3) studying the result of the
development of the PBL-CLE process. The research instruments include 1) the conceptual framework, 2) the
PBL-CLE process to enhance analysis thinking, 3) leaming achievement, and 4) analysis thinking assessment form.
The statistics used in this research are 1) mean, 2) standard deviation, and 3) t-test. The findings reveal that 1) the
PBL-CLE process consists of four components: (1) Input includes learning objectives, content, learners, teacher and
cloud learning, (2) PBL-CLE process includes problem posing, problem analysis, problem understanding, research
procedure, knowledge synthesis, conclusion and evaluation, presentation, and assignment assessment, (3) Output
includes analysis thinking, leamning achievement, and satisfaction, and (4) Feedback includes analysis thinking and
learning achievement; 2) The result of suitability assessment of the PBL-CLE process to enhance analysis thinking is
at the highest level; 3) The students’ learning achievement after the implementation of the PBL-CLE process to
enhance analysis thinking is significantly higher than that before the implementation at a .01 level of statistical
significance; and 4) The result of analysis thinking assessment after the learning process through the PBL-CLE
process to enhance analysis thinking is at the very good level.

Keywords: problem-based learning, cloud learning environment, analysis thinking, learners 4.0
1. Introduction
1.1 Introducing the Problem

Thailand also needs to have a clear direction in its development to be in accordance with the different aspects of
changing world trends. Learning is lifelong and helps develop other skills for the future, with two objectives, which
are: first, to develop the mechanism and measures to promote education and lifelong learning and to enhance new
capabilities needed for the new occupations emerges to support global technological trends, and second, to create a
mechanism to develop the working and life skills needed by adolescents in the 21st century so that they will have the
capability to enter the workforce or the innovative skills to further their education or build their own business in the
future (Ministry of Higher Education, Science, Research, & Innovation, 2020).

1.2 Background

Problem-based learning has been widely used in many parts of the academic world. This approach can enhance
learners’ ability, motivation, and collaboration with others (Phonnong, 2019; Suryanti & Supeni, 2019). When
problem-based learning and instruction are integrated, they create active learning, the popular approach of this period
in which the responsibilities of learners to be involved with instructional design are emphasized. Problem-based
learning is aimed at teaching according to the learners’ needs, which could be the needs of an individual or a group.
However, problem-based learning still has a limitation, which is that learners’ achievement depends on how well
they practice the skills. Therefore, the teacher must encourage the leamers to practice through guidance and
providing necessary resources, which creates learning potential (Dagistani et al., 2016; Edwards et al., 2019;
Klinmalee, 2018).

At present, cloud technology is being applied and integrated in classroom activities to increase the convenience of
assigning and submitting homework (Palasonthi et al., 2019). Therefore, cloud learning is becoming an important
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alternative technology that lays the foundation for learning on digital platforms. This can be considered as replacing
the internet icon with the cloud icon. Is equivalent with the cloud computing. It can be said that everything that
works through the internet system called “Cloud-Learning” is the learning process that utilizes internet technology to
process on the cloud (Plisorn & Piriyasurawong, 2019).

Analysis thinking is a vital foundation of learning and living. A person with critical thinking ability has better
abilities in other areas than others, including intelligence and living skills, which are the skills that everyone can
develop (Klentien, 2017). This is in accordance with Bangpoophamom (2016), who stated that analytical thinking is
a higher level of cognitive skill than understanding. Tt is the classification of various elements of one thing or one
subject, whether an object or event, to find facts about those elements.

Thai Education 4.0 is focused on creating knowledge from individual interests and from gathering people who are
motivated to be a team. Learning can then happen anywhere and at any time, both in and out of class. The concept of
Thai Education 4.0 is in harmony with 21%-century learning, which helps students acquire skills in various areas such
as independent learning skills, cooperation skills, analysis and problem-solving skills, innovation skills, research and
design skills, and entrepreneur skills, to name a few (Sriharee, 2018). Thus, Education 4.0 aims to educate each
individual so that the students gain sufficient analytical skills to create a product (Sinlarat et al., 2016).

With this learning process, leamners will be able to learn anywhere and anytime through wireless devices with
internet connection. The problem-based learning process with a cloud learning environment (PBL-CLE process) will
support data, content, learning objectives, and teaching aids. It will also enhance the learners’ analysis thinking.
Moreover, the researcher has synthesized the principles and theories related to problem-based learning, cloud
learning environment, and analysis thinking to write the conceptual framework for developing the PBL-CLE process
to enhance analysis thinking and carefully study the developed process.

1.3 Research Objectives and Hypotheses

The objectives of this research are as follows:

1) To synthesize the conceptual framework of the PBL-CLE process to enhance analysis thinking;

2) To develop the PBL-CLE process to enhance analysis thinking;

3) To study the results of the PBL-CLE process to enhance analysis thinking;

The researcher studies the suitability of the development and makes the following hypotheses:

1) The result of the assessment of the suitability of the PBL-CLE process to enhance analysis thinking is at the high
level.

2) The learning achievement of the learners after learning through the PBL-CLE process to enhance analysis thinking
is significantly higher than that before the learning at the .01 level of statistical significance.

3) The analysis thinking of the learners after learning through the PBL-CLE process to enhance analytsis thinking are
at the good level.

2. Research Methodology

This research is aimed at developing the PBL-CLE process to enhance analysis thinking based on the development
concept of the ADDIE model (Khemmani, 2010) and system approach (Brown & Moberg, 1980) as well as utilizing
problem-based learning as the foundation of the design and development. The researcher designs and conducts the
research in accordance with the three research objectives. The detail of the research is as follows:

1) Analysis is the first and most important stage because it will affect the following stages. In this stage, learning
objectives, content, learners, the teacher, cloud learning environment, problem-based learning, learning achievement,
analysis thinking, and satisfaction are analyzed to frame input, problem-based learning environment, evaluation, and
feedback.

2) Design is the stage for designing the PBL-CLE process. It is the crucial stage toward the set goals. The researcher
designs learning strategies from the analysis stage.

3) Development is the stage following design. After the researcher gets the result from the design stage, he develops
the PBL-CLE process according to that design and readies it for the implementation stage.

4) Implementation is the stage in which the learning process is developed. The developed PBL-CLE process is
implemented by the target group, who are experienced experts in instructional design, information technology,
problem-based learning, and mathematics, to evaluate the suitability of the developed learning process.
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5) Evaluation is the stage for evaluating the suitability of the PBL-CLE process and revising it to secure the efficient
and authentic learning and teaching process.

Phase 1 — The researcher synthesized the conceptual framework of the PBL-CLE process to enhance analysis

thinking. In this phase, the researcher studied, researched. analyzed. and synthesized documents, data, and literature
related to the PBL-CLE process to enhance analysis thinking, as seen in Figure 1.

The problem-based learning process
(Thanapud, 2014; The Office of the Education
Council, 2009; Ulger, 2018) a ™
Problem-based learning process
Step 1 Problem posing with a cloud learning environment
Step 2 Problem analysis —> to enhance analysis thinking
Step 3 Problem understanding
Step 4 Researching
Step 5 Knowledge synthesis -
Steg 6 Conclusic%n asid evaluation a Analysis thinking
Step 7 Presentation and performance assessment —> (Blocin, 1956)
1. Analysis of the significance
2. Analysis of the relationship

3. Analysis of the principl
/ Cloud learning environment A A
(Chang et al,, 2010; Sanchez et al., 2015)

1. Learning outcomes and learning resources can

be stored and shared on cloud. Ed L =arning schiexEment
2. Leamners can learn according to their interest as s

long as they can access the network.

3. Learners can collaborate to create knowledge ( ) )

and correspond conveniently everywhere via _ﬂ Satisfaction

cloud.
4. Learners can choose suitable resources and
follow up their own learning progress.

Figure 1. The framework of the PBL-CLE process to enhance analysis thinking

Figure 1 presents the conceptual framework of the PBL-CLE process to enhance analysis thinking, which is
developed from the foundation principle and the theories related to the development of the PBL-CLE process,
consisting of the problem-based learning process, cloud learning environment, analysis thinking, learning
achievement, and satisfaction.

Phase 2 — The synthesis of the PBL-CLE process to enhance analysis thinking skills in this phase, including studying,
researching, analyzing, and synthesizing documents, data, and research related to the design of the PBL-CLE process,

which is the synthesis of problem-based theories presented by various renowned scholars; the synthesized outcomes
of problem-based learning are summarized in Table 1.
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Table 1. The synthesis of problem-based learning

g &
N e =2
T 8 a
e T 5 = v
Characteristic = S g s = 2 § £
2 ¢ = & ¢ EBE E & 3 2
& £ 5 3 = o 2 o 3
= B S g 8 g S § @
% & 8§ g = H g 2
B ] = E ) %0 o 8 S
s &8 § & EE =28 B
2 B & @ M@m <4< B @ A
Content study v
Problem posing v v v v v
Problem analysis v v v v v
Problem understanding v v v v v '
Learning objectives v v
Problem-solving planning v
Problem-solving procedures
Research procedures v v v v v v
Knowledge synthesis v v v v v v
Presentation and performance v v ¥ v v
assessment
Problem-solving innovation creating v
Problem-solving presentation v
Principle conclusion v
Conclusion and evaluation v v v v
Conclusion and assessment v v v

Table 1 presents the seven steps of the synthesis of problem-based learning as follows:

Step 1: problem posing includes instructors providing problems for learners in accordance with the learning
objectives, course lesson plans, and the learning content of the learners’ interest.

Step 2: problem analysis includes finding the causes of the problems. When the causes are discovered, it will lead to
the problem-solving planning and analysis.

Step 3: problem understanding is the process whereby learners analyze the causes of the problems to gain deep
understanding of those problems.

Step 4: researching procedure is the process whereby learners start researching information on the topic of interest.

Step S: knowledge synthesis is the process whereby learners share the knowledge they have gained from their
research among their peers.

Step 6: conclusion and evaluation is the process wherein learners from each group conclude their learned knowledge
in their own groups, then all groups conclude the body of knowledge from what they have gained during the
problem-solving process together.

Step 7: presentation and performance assessment is the process wherein learners organize the body of knowledge
they have gained from researching. After that, each group makes a presentation.

Phase 3 — The PBL-CLE process to enhance analysis thinking in this phase includes studying, researching, analyzing,
and synthesizing documents, data, and research related to said process. The process of development consists of four
elements, as shown in Figure 2.
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Figure 2. The PBL-CLE process to enhance analysis thinking

Figure 2 presents four elements of the development process of the PBL-CLE process to enhance analysis thinking as
follows:

Component 1: Input consists of several aspects related to the PBL-CLE process as shown below.
- Learning objectives identify what learners aim to achieve, including knowledge, skills, and attitude.

- Learning content is the information that the teacher provides for learners to apply in the problem-solving process.
The content needs to be critical and suitable for teaching analysis thinking, so the teacher should prepare beforehand.

- Learners are those who enroll in the particular course.
- The teacher is the person who provides, organizes, and facilitates the knowledge, skills, and attitudes for learners.

- The cloud learning environment is the technology on the cloud. There is no need to provide servers and rent a
storage area. Examples of cloud technology are Google Meet, Google Sheet, Google Forms, and Google Classroom.

Component 2: The problem-based learning process is an internal process that utilizes the steps of problem-based
theories to enhance analysis thinking. The researcher synthesized the steps of problem-based learning. The result is
as follows:

Step 1: Problem posing includes instructors providing problems for learners in accordance with the learning
objectives, course lesson plans, and learning content of the learners’ interest to stimulate the learners’ interest, ability
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to analyze, and ability to scrutinize the problems.

Step 2: Problem analysis includes finding the causes of the problems. When the causes are discovered, it will lead to
problem-solving planning and analysis. The analysis is the process whereby the learners scrutinize and collect
essential information. Learners must have sufficient information to analyze the causes of the problems.

Step 3: Problem understanding is the process whereby leamers analyze the causes of the problems to acquire deep

understanding of those problems. Learners must be able to explain the causes of the problems and the factors related
to those problems.

Step 4: Researching procedure is the process wherein the learner starts researching information on the topic of
interest. There are many ways to research, and there are many ways to solve the problems.

Step S: Knowledge synthesis is the process whereby learners share the knowledge they have gained from their
research among their peers via group discussion. Thereafter, learners synthesize the information from the discussion
to create the body of knowledge that can actually solve the problem.

Step 6: Conclusion and evaluation is the process wherein learners from each group conclude their learned knowledge
in their own groups, then all groups conclude the body of knowledge from what they have gained during the
problem-solving process together.

Step 7: Presentation and performance assessment is the process whereby learners organize the body of knowledge
they have gained from researching. Thereafter, each group makes a presentation. The teacher must have a role in
assessing the learners’ performance.

Component 3: Output assessment is the result of learning management according to the developed procedures,
which includes learning achievement, analysis thinking, and satisfaction.

Table 2. The synthesis of analysis thinking

g 8
=1 o )
Characteristic i é ‘% P~ g ~ §
2 fas] = o S - 5
2 &« 8 2 & B8 |2
= gz g &n @
[as] 7 N | = N 2}
Analysis of the significance v v v v v v
Analysis of the relationship v v v v v v
Analysis of the principles v v v v v v
Hypotheses posing v
Opinion expressing v
Decision making v
Applying v
Ability to give details v
Ability to give reasons v
Ability to perform 4

Table 2 is a summary of analysis thinking synthesis provided by renowned scholars. The researcher divided the
results into three steps as shown in Table 3.
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Table 3. Characteristics of analysis thinking

Analysis thinking Evaluation target
Analysis of the significance The ability to analyze the importance and characteristics
of the formulas, and the ability to compare information
Analysis of the relationship The ability to find the relationship between formulas, and
the ability to list the relationship between the result and
the problem
Analysis of the principles The ability to analyze the principle of applying the formulas

to solve the problems

Component 4: Feedback includes the analysis thinking and the learning achievement, which are the result of the
developed learning procedures that will be used as feedback in developing the input and the process.

Phase 4 — The study of the PBL-CLE process to enhance analysis thinking is the process of studying the suitability
of the development of the PBL-CLE process by experts in the field of problem-based learning instructional design
and development, information technology, and mathematics. The analysis and interpretation criteria created by
Kanasutra (1995) were applied:

Table 4. Average score range and interpretation

Average score range Interpretation
4.50-5.00 Highest suitability level
3.50-4.49 High suitability level
2.50-3.49 Average suitability level
1.50-2.49 Low suitability level
1.00-1.49 Lowest suitability level

3. Results

3.1 The Result of the Assessment of the Suitability of the PBL-CLE Process to Enhance Analysis Thinking

The result on the suitability of the PBL-CLE process to enhance analysis thinking from the development of said
process can be concluded in three parts: 1) the result of the suitability of said process to enhance analysis thinking in

the wider picture, 2) the result of the suitability of saidprocess to enhance analysis thinking presented by components,
and 3) the result of the suitability of said process to enhance analysis thinking in terms of authentic use as presented

below.
Table 5. Overview on the result of the suitability of the PBL-CLE process to enhance analysis thinking
Description Mean SD Interpretation
1. The learning process developed in compliance with the research 483 039 Highest
objectives:

(1) To promote analysis thinking
(2) To promote leamning achievement

2. Learning process components include: 483 039 Highest
(1) Input
(2) Process
(3) Output
(4) Feedback
3. Classification of learning process components for designing learningand 492 0.29 Highest
teaching management is precisely and continuously conducted
4. Learning processes in each component are related to one another 475 045 Highest
5. Sequencing of learning process components is suitable and easy to 467 049 Highest
understand
6. The overall of learning process components is well-organized and covers  4.83  0.39 Highest
all essential needs
Overall suitability 481 040 Highest
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Table 5 shows that the result of the suitability of the PBL-CLE process to enhance analysis thinking in the wider
picture is at the highest level (mean = 4.81, SD = 0.40). When considering by detailed aspects, it is found that every
detailed aspect is rated at the highest level, which means the overall is also at the highest level; therefore the PBL-CLE
process can be applied as a guideline to improve the learning and teaching process.

Table 6. The result of the suitability of the PBL-CLE process to enhance analysis thinking presented by components

Description Mean SD  Interpretation
1. Input (includes learning objectives, content, learners, the teacher, and  4.67  0.49 Highest
cloud learning)
2. PBL-CLE process (includes problem posing, problem analysis, 492 029 Highest

problem understanding, research study, knowledge synthesis,
conclusion and evaluation, and presentation and performance

assessment)
3. Output (includes analysis thinking, learning achievement, and 475 045 Highest
satisfaction)
4. Feedback (includes analysis thinking and learning achievement) 475 045 Highest
Overall suitability 477 042 Highest

Table 6 shows that the result on the suitability of the PBL-CLE process to enhance analysis thinking presented by
components is at the highest level (mean = 4.77, SD = 0.42). It can be concluded that said process can be developed as
a guideline to promote it for enhancing analysis thinking. This result is compliant with the study of Linthaluek et al.
(2020), who stated that all components in the learning and teaching process system must be related. The researcher
divided the four components of the process with consideration of theories and principles to achieve the desired goals
for the improvement of learning and teaching.

Table 7. The result of the suitability of the PBL-CLE process to enhance analysis thinking in terms of authentic use
Description Mean SD  Interpretation

1. This developed leaming process can serve the purpose of learning 475 045 Highest
and teaching to enhance undergraduates’ analysis thinking

2. This developed learning process is suitable for learning and teaching 492 0.29 Highest
to enhance undergraduates’ analysis thinking

3 The developed PBL-CLE supports the application of cloud learning 4.67  0.49 Highest

environment
4. This developed leaming process is plausible for authentic use 475 045 Highest
Overall suitability 477 042 Highest

Table 7 shows that the result on the suitability of the PBL-CLE process to enhance analysis thinking in terms of
authentic use is at the highest level (mean = 4.77, SD = 0.42). It can be concluded that the developed PBL-CLE process
to enhance analysis thinking has essential components suitable for the learning and teaching process, which can be
used as a guideline to promote learning achievement and higher-order thinking skills (Sekarini et al., 2020).

3.2 The Result Shows the Comparison of the Undergraduates’ Learning Achievement before and after Using the
PBL-CLE Process to Enhance Analysis Thinking

The result of the comparison of the learning achievement of 19 undergraduates who enrolled in the course MFS2303
(spreadsheet for data analysis) in the second semester of the academic year 2020, before and after using the PBL-CLE
process to enhance analysis thinking, is presented in Table 8.

Table 8. The comparison of the undergraduates’ learning achievement before and after using the PBL-CLE process to
enhance analysis thinking

Score of learning

S n Full score Mean SD T Sig.
Before 19 80 37.11 14.40
51.10 00
After 19 80 58.11 15.59

*ip <01
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From Table 8, the result of comparing the undergraduates’ learning achievement before and after using the PBL-CLE
process to enhance analysis thinking reveals that the score after learning is significantly higher than the score before
learning at the .01 level of statistical significance. When considering the average score of learning achievement, the
score after learning (mean = 58.11, SD = 15.59) is significantly higher than that before learning (mean = 37.11, SD =
14.40). It can be concluded that the PBL-CLE process to enhance analysis thinking can help increase the leamners’
achievement.

3.3 The Result Shows the Undergraduates’ Analysis Thinking after Using the PBL-CLE Process to Enhance Analysis
Thinking

After the undergraduate leamers studied through the PBL-CLE process to enhance their analysis thinking, they were
assigned to perform four individual problem-solving tasks of said process to enhance said skills. Then, their analysis
thinking development was assessed via an analysis thinking assessment form and criteria developed by the researcher.
When the learners could reach 15 points or higher for the authentic performance assessment, they would be considered
to have achieved analysis thinking development. However, if their score was under 15, they would be considered as not
having acquired analysis thinking development. The researcher adapted Khanittha’s rubric scoring for authentic
assessment (2016) as the research instrument, as shown in Table 9.

Table 9. Average score range and the interpretation from the authentic assessment

Average score range Interpretation
18-20 Very good
15-17 Good
12-14 Fair
9-11 Needs improvement

Table 10. The comparison of the undergraduates’ learning achievement before and after using the PBL-CLE process
to enhance analysis thinking

Evaluators (n=2)

Learner No. Total Mean Percentage  Interpretation
Evaluator 1~ Evaluator 2
1 19 20 39 19.50 97.50 Very good
2 20 20 40 20.00 100.00 Very good
3 19 19 38 19.00 95.00 Very good
4 20 20 40 20.00 100.00 Very good
5 18 19 37 18.50 92.50 Very good
6 17 18 35 17.50 87.50 Very good
74 20 20 40 20.00 100.00 Very good
8 19 18 37 18.50 92.50 Very good
9 20 20 40 20.00 100.00 Very good
10 19 19 38 19.00 95.00 Very good
1 18 19 37 18.50 92.50 Very good
12 18 18 36 18.00 90.00 Very good
13 20 20 40 20.00 100.00 Very good
14 20 20 40 20.00 100.00 Very good
15 19 20 39 19.50 97.50 Very good
16 20 20 40 20.00 100.00 Very good
17 18 19 37 18.50 92.50 Very good
18 19 20 39 19.50 97.50 Very good
19 20 20 40 20.00 100.00 Very good
Average 19.11 19.42 38.53 19.26 96.32 Very good
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From Table 10, the result shows the undergraduates” analysis thinking after using the PBL-CLE process to enhance
said skills as assessed by two evaluators. It is found that the learners’ score of analysis thinking is at the “very good”
level, beyond the posed hypothesis (the third hypothesis) of the study, which stated that their analysis thinking after
studying using PBL-CLE to enhance said skills would be at the good level. When considering the average score on
analysis thinking of all learners, out of 20, it was 19.26, or 96.32%. Every learner passed the set criteria of 80%.

4. Conclusion and Di

The result after the undergraduate learners studied through the PBL-CLE process to enhance analysis thinking is
compliant with the research objectives. The conclusion and discussion are presented as follows:

1) The synthesized conceptual framework of the PBL-CLE process to enhance analysis thinking includes the
problem-based learning process, cloud learning environment, analysis thinking, learning achievement, and
satisfaction. This is compliant with Thiaposri (2016), who synthesized the cloud learning conceptual framework for
the digital learning resources for enhancing students’ learning by gathering cloud computing tools and services so
that the teacher and students could conduct activities using various tools without the limitation of time and space.

2) The developed PBL-CLE process to enhance analysis thinking has four components: Component 1, Input
(includes learning objectives, learning content, learners, the teacher, and cloud learning), Component 2, PBL-CLE
process (includes problem posing, problem analysis, problem understanding, researching, knowledge synthesis,
conclusion and evaluation, and presentation and performance assessment), Component 3, Output (includes analysis
thinking, learning achievement, and satisfaction), and Component 4, Feedback (includes analysis thinking and
learning achievement). The result of the assessment of the suitability of the developed process, presented in three
dimensions (in an overview, by components, and in terms of authentic use) is at the highest level. This implies that
the application of the ADDIE model (Hadi et al., 2017), instructional design, and system approach (Montre, 2018)
with the emphasis on the learners’ participation in problem-based analysis thinking activities, the analysis thinking
and learning achievement are increased. This is in compliance with Amornkitpinyo and Piriyasurawong’s research
(2017) on two-stage methodologies: 1) the first stage is to synthesize the concept of the framework of the structural
equation model of mobile cloud learming acceptance for higher education students in the 21st century, and 2) the
second stage proposes the design structural equation model of mobile cloud learning acceptance for higher education
students in the 21st century. Moreover, Piriyasurawong (2017) also used ARCS motivation of the social cloud model
in social media activities and classes because the teacher assigned online assignments and conducted online activities
and communication with the learners. The learners made comments and shared knowledge through online
simulations. This process of learning encourages active learning in every learning process activity. Finally, Baysal
(2017) improved learners’ thinking skills by using problem-based learning for the learers to practice self-assessment
and awareness In their thinking and problem-solving methods. Fery et al. (2017) studied the learners’ mathematical
literacy after using problem-based learning. They found that the score after learning via problem-based learning was
significantly higher than that before the learning.

3) The result of the development of the PBL-CLE process to enhance analysis thinking reveals that (1) the
comparison of the undergraduates’ leamning achievement score before and after using said process to enhance
analysis thinking showed the score after learning was significantly higher than that before leaming at a .01 level of
statistical significance. This means the students were encouraged to learn anytime and anywhere with the use of
various useful electronic devices that help them in problem solving. This is compliant with Pongsawat and
Wannapiroon (2020), who found that the students’ learning achievement after using the flipped classroom and
scientific inquiry teaching method was significantly higher than in those who studied with the traditional teaching
method at a .01 level of statistical significance. (2) The result for the analysis thinking after using the PBL-CLE
process to enhance said skills through problem-solving activities was evaluated by rubric scoring on important
analysis skills, relationship analysis skills, and principle analysis skills in compliance with Jewpanich (2016), who
developed a project-based leaming model through online discussion to promote undergraduates’ problem-solving
skills. His study found that every student passed the expected criteria (80%); the lowest got 88.89% and the highest
got 94.44%, as posed in the hypothesis.
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