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KANOKWAN CHINDEJ : SUCCESS FACTORS IN IMPLEMENTATION FOR THE
ACCREDITATION BOARD FOR ENGINEERING AND TECHNOLOGY (ABET). ADVISCR :
ASST. PROF. DR. DUMRONGKIAT RATANAAMORNPIN, 106 PP.

This research purpose of this research is to explore the success factors in
Implementation for the Accreditation Board for Engineering and Technology (ABET)
from overseas research papers and academic papers in the past 12 years (2007 —
2018) for 50 papers Factor analysis was the technique used to sequence the frequency of
the Contents under Specific Criteria. The results show that 36 success factors in ABET
were categorized into 9 Key dimensions namely Knowledge Skills and Behavior, Life-
long learning, Curriculum Planning, Education administration, Design and conduct
experiments, Evaluation and Assessment, Commmunication and Cooperation, Technology
and Environmental and facility. 9 Key dimensions can be summarized by four-step
management method called Plan-Do-Check-Act, also known as The Deming Cycle. In

this reseaech the input, process and output is named “Quality Management Cycle in

Education”
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Accreditation Board for Engineering Education) (TABEE)
2.1.4 Middeiiertos
2.2 MeAwsAilem deipiedilo Qualitative Data Analysis MAXQDA

2.3 ANSILASIEIRIRUIENaU (FACTOR ANALYSIS)

2.1 MsUsEAUAMAIWATANE

2.1.1 vanmsuazuleunglunisuseiununin

“nsUszidiunun gy’ vingaudl MSUTEEINANAINNTIANTSANY
PSAAMY LAZNNTATIVADUAANTMUAZINATHILUNSANYIve s uAnwfinsznssdnuBnig
UsgmatmuadiniunsUsziunmunmaely Sansevilasyaansvesdanudnuiiunielas
mhpaududsieniniifiuguaaa

“MIUszliuAmAINAIgUEN”  YUEANNIT  ASUSEIIURANAINNITIA
3R NSANAIL UAZNNINTITEOUAMAINLAZLINSEILNSANY WA LAY Tensevin
lag d10n91usUTRwIATIULATUTHEUAMNAINNITAN Y (BIANITUNIYN) NIRRUTELEIY
myuan [4]

“NISAANINATIVADUAMAINNITANYY” NU18AIINTY ATEUIUNITAAAIY
M333A8U ANUATIMITNYBINISUS URA LUK UNSTRILANAIMANSANYT LagdnringnedIunIs
Anea ATa9deUALININNSANY NfeufuduaiLzINASNTIFEANTTRLIAMATNANTANY)

(4]



“NISWALIAMAINNITANYY” MUNEAINI1 NTFUIUNMTHRUINSANYIYIG
AN iaesndesiuanmsgIuNsAnEYRINA Inelimsimunanmsgiunsdng nsdinssuy
warlAsaadne N139unY warn1sslineunauey Tuvien1sadadnddnlifiudn ns
Wi mnsAnuazdesiiiumsedwiatoas durnusuineuuiuresmnay

“MsFing”  NEANNI N3EUINNSEEUSLon LTIy IeNNTBIYARA
wazdiau lngn1sa1enennlus AISEN N1BUTH MTAUAIUNITTNUSTTH N15AT19aT5A
335189 ANUATININNIIYING MIATIIRANUITUANIINNITTIRANNWINGDY FIAL N1F
Souduariadiemuliyaradsuioswioliowmasndia (4]

“nMeRnwtuiNugIu” mneaNd1 MefnwieusyiugaNAn (4]

“MsANYINABATIN” MNEAININ MNIANBINLARIINAISHANNAUSENING
nsAnuluszuy MsfinwiuenszuULaznsAnwImMEsende WWeliamsaiauinnnm
Tinlsoesioiilosnanntin [5]

“UNASFIUNSTANY” MneaNin TofmuaiReafuandnuas annw A
Usand waranasguiidesnistiAntuluaoudnumnuds uasdielfifundnlunisifieudes
dmiunmsdaaiunaziniugia n1395I9deU MsUTEETUNG UWagn1sUseiunmAINNISAnY)
(5]

PUMHUTRLNNNSANYNSEFUgANANYT AUl 11 (n.A. 2555-2559) fAvuely
gaudnwilneluraed 2555 - 2559 Fosfimsiamnogieininszlanierduivaniuii
nevaussntsuiladymingfuazin nsiawedediduresmfuaziiedulneiseadig

[y

afdufilutssmaliiduuddunglivdnussyuasusia neliivswagdesduaiunisiam,
Ussmelanansouvsdulalulssgauondeusasyssmaulan
fetuiielinisuseduamamlussdugaudnuniuluegrefissuunazdnaln
fwngan nusvningtdeddliusznimileuiswaziunujiRlunsseuaunimnsang
syiugauAnw Wetuil 8 nsngiew 2539 ileiluwumdumsdiiunsvesanitugesdng

7199 fape Uil

2.1.2 n521UNN5UTEAUAMAINANIANYY

nsEUIUNsUTEAURMAMNSANY Usenaudie 3 Tuneu Aasaluil
2.1.2.1 msmuAuAuInAgly (Internal Quality Control)
Wudiunaniduaaufinwazdesdalilssuunaznalnnisaauay

AaunneluveseIRUsEnaueg Ninadenmnmveslngn wazdosiniiunisesinduy
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2.1.2.2 MIATIEBUAUNIN (Quality Auditing)
MUNEA9 N1TATIVADUNANTSALTUAINITVBITTUULAENALNATUAY
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2.1.2.3 msuszilluAnnw (Quality Assessment)

VUL NITUIUMTUTUNANTANTUNITVRIAIVNALNINT I
1 deldfinslisruunsUssiuannin v eszuumuaunua s liiliAnmsasunyas
ludenauninannieeiiiedle

MINsusUNsUR IR (P) Usenausae nsiviuailvsnevizesnnsg
N13ANEINNEIPUAIUFIAYVDILUINUY ATPUALLINIIAITANTUIY AAUATEYZLIAN
MVUASUUTENIN WAENISINTUARSURAYOU

MsAiumseuuEY (D) Useneuse msdaaiuiazatiuayy Jnds
g1UIgANNATAINATUAYUNTNINT AU Aasny waznsiviting

n15n5IvaeUlTEiiiung (O) Usenauniy N13319n5eun15UseLiiy
Sovuagmuazdnsiaiesie iiudoua Tinsevidoya ulannumune Asavaoy/ Ysuuse
AMAINNTUTZLEY

M3l maNsUsEEILUSUUT (A) Useneusnie msusulssmsuf i

Y99yAaINT Myausulussezdaly wazdnideyaansaume

2.1.3 MIFUTBWINTFIUAUNINNSANWIIAINTTUAIANTANLNUNHAENG (Thailand

Accreditation Body for Ensineerine Education) (TABEE)

Adnddmnssy Redesiumsuszgndldimatiansineimansuas
amnunadamans funisldngsssumduagninenmenm Weaiuuagld Yan
Taseathe iedesdnsgunsal szutuarnsyUIUNIEeY ileliussaimnedideanisldegie
UaendsuazUsznda laevhluimnsandunssuiunmsiaivasidunasldnoudadenles
SEMINANUIMOAINEIMansuazANNINAdinaansiuding ImnToenkuularasessuy

[
o

Uszaumudsadazihlugaanndinnfay ssuudesfifinudedidnnansss
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watla Wswgna 5509 N13idles Ay wazATEETIN wenANTdmnsdaundyiunnuninniadn

]

(%

fmesodanuuiniu wazfoslduszaunisailunisviiaudndae dsdunisfnuiuuy
engineering #odldsunisnunusaziniiunisegssounsuiiisliinAnwiliifeswaivnee
wazANannsaidndu widinaieudnaendindn (JuimnsieeIniuszauniudie
A3 TR AUANTITMIEAINa1aLa [7]

2.1.3.1 NM35UTWINTFIUANAINATANYIAINTTUANERS (Accreditation  of
Engineering Education)

N135UsRMIZIUAMAINE 2 sEeU laud n1sSusesunasguly
szavanIt waznssuseanmspuluszaundngasiiunseuiunsinauyssdunanunm
n1sAnwlaganItunsAnIINMSUTIUALLY kazlamugnTIUTHIUNEUBNUTNAN TN
1 wdngnsvesunisusefiufinnsdanisaann fanusuiiaveudenanis@nw uaziinng
WA sAnweEseiosideiiemuunsgiuiidmun ielvdusanisanuni
ANANBAUZILNZIUAINABINITANINIANNAINTOVENIAINTIUNTUSENBUIYITIN Hszey
LAINSUTBIRSTINAMAIMNISANY 6 U lnganndumsfnuiazlasulenansnissuses
1IATFIUANNTNANTANBIIAINTTNAENS MLLNATINNTTUTEINIMSEIL TIUsEAAlddmsy
soutinmsfnuniu

2.1.3.2 M3susBmsgIUAMAIMNIsAnulusSEAUNaNans (Accreditation
at Program Level) Ingihluludanslan fin1siusesnnsgiunmnwnsiny wemangns
AMnTTuAEns luseaulsygvude (mutannas Washington Accord) [8]

TuisUszma asndnanelédonnas Washington Accord iugii
mafunsAneienssumaniuazinalulad unaziauildnisfusesinsgiunanim
NSANYIVBMENENTIAINTIUAERS TusEauUSy v dudin vielusesuludininw

mutonnas Seoul Accord Ussinaau@nlaiinisanassiuriulil
N33UTBIINTFIUAMAINAITANYIVDIMANENTNIR1U Computer Science and Computer
Engineering

Pudennas Sydney Accord TEN13SUTERNATTIUAMNINANTANY
Yowmangnstusyiumalulagimnssy (Engineering Technology Diploma)

MUTeANae Dublin Accord TiiinsUToIINTFILAMAINAISANE

Yoaananslusesiu Yramalladanssy (Engineering Technician Diploma)
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MIRBNUNTUTBRNATFIUTEMINUTENAATUNSAN Y IMNTTU Accreditation Bodies

of Engineering Education [9]

Tutunsuilifivangrunisdnsiaznisaiiunuiiuszauaudnsavesmeany

o I

SusouAgIUsENINUsEIMAGIUAISANYIALARINT S B819lsAnu Consortium seulan
fidfydmsunssusessyuumsAnEdmnTsuRe Washington Accord @sisutulnei
fumuan 6 mhsnuildiumsiusesnimnsalid 1989 TngUszaindnues Washington
Accord  Aennsmszviinieannuniniiounaznnsfusesssuuinainvanevesednsuaz
Wsunsumsenuwainudennssaluusemea fdasuny $3ude Consortiums 39 veodlan Wy Dublin
Accord 2002, Sydney Accord 2001 ey European Accredited Engineer Project 2005
dwsunmheanudusesimnssailan

United States ABET flasstulud 1932 iileduasunsinudnuimngsy qouds
w&nued ABET Aenmsyaitiuluiiinasinissusestsunsuannninnisiusesssuy ABET ¢
ousfAsUuuUnIWS sinwe uazviruad ABET lévnaeuinnsgulvaifiiendn Engineering
Criteria (EC) 2000 AmuansiananisisouvesinSeu Insinasijasiuiinadnsuaznasu
yostinFounnIMslauazLLY Wnasifl 03 Yoswan1TUszliukaznsUseiliulasanis EC
2000 AerdpstuiinGeunlasummsluriaianiidnem

glau nilvluanuAndisuddy Miadulud 1951 sunsdndsaniusimnsa
uisrRvesglsy (FEAND dwiunszuiunssusedluglsy uenainissuunisiusessedumnd
Srurumniddegluglsy wilsluisnisuuudeafuldiunissidmdulasinis EURopen
ACrediated Engineer (EUR-ACE) @ss1usanuazmniunisindeudreimnsvosylsulsns
g lsinumansUszimaluglsufoRnunaminayisnsussidunavesmulesBsdwalian
AUHUAULAL AN N

e ulasdiwaasvgiauazgramnssufirndufivlnduedasania suuns
fuseumsgudmviunsnwidudmnssuidfyluedofnaueaulagliinguileny
Usenasneg 1wy Buiiey Iudulafide Beauiumasegseninenisiauiseuulvel ulguiey
Tnesanveanisiusedluginaifivatesuuuy uenamnianenssunisnisfusesnisfiny
ArnnssumansvesdUu JABEE) wazanduiminssu lu Awlusiidnou 12 Wadhsiuas
w1y Tu Washington Accord  lunaizfinaiznssun1ssusesnsane mudanssunienma
(ABEEK) an1n1ssuseddmnssuwvisussmaniais (FAC) wazanidunmsnwidagaaitu

Aenssunsanwldniu (EET) Whswiduaandndansnives Washington Accord
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2.1.3.6 Engineering Program

Tusunsuimnssy Tasunisesnuuuandlelslésunisinuituiiugiu
luaimnssmams uasviionisinwdedwimnssuesnafiumins wundnnsiugiu
masuimnssuLazinaianiseanuuu MinlfdniFouauisaszyuazuilodgmidiu
FFINTIU ASHRUILWIAAAILIAINTTY ANA5IVRILATINTINWIAINTITH ABAINEINTTD
TumsvihnwreidnisanisAnwiluseiuinTnuazanuiinelavesnednuazdng Tswnsy
Sennssuusaiusunsy mstnwlag fodllassnsieuayideviediidaou uenanillasenis
Armnssuusazuiadafesdl PEOs way ieliulatiesdnamantasliusnisuazinlgansia
Yedinedouaruving de Welsussaidvune PEOs Tusunsiimnssudndudesiivun
SOs Wieflazthlugnisussquesidiianisinw [10]

wangnsImnIsuafifine1deimnssumansuminends Sultan
Qaboos fnsAimumideiiaiives The Department of Petroleum and Chemical Engineering

(PCE) 1371 azdpslasunsiansanindunidunizsnuiuiivedandwviligdusanmsdinwm

Insuniseensumnmlanuazanusafgne11sdseiuganle
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UszifuranaznsUssiliusaannsahlugnmsuiuasuuasnsusulsslu Curriculum uag
CLOs
2.1.3.7 Program Mission Development
SOs etesiuinueg ey wasnginssu AdnEeuldsu lunsdhiFou

'
a Yo a

rnulusunsy Tnevhluudnagldsunisiusesnnandudilaunissusesnnsguisandud
Wu ABET  d1wfulasinisiudmingsy wazanninaeinisdnwivadlusunsuiidmunlog
au1AuAYTInTifide des (Reputational  Professional Society) 19U @uIpNdAINTlesNa
8L American Society of Civil Engineers (ASCE) dmiunanansininssulest SOs ves
Tusunsu AmeiregldnlaerinGouimAviuendetulundngns [10] fupounisduiuns
dm3ulusunsu Construction Engineering 984 American University Tuuszine 98UAlaad
331 PEOs, CLOs Tiaemndesiu Criteria 71 2 waw 3 TmqUsvasdnisin uasinguszasd
YoIlUTUNTY %y’umaumwi’wLﬁquuﬁuagﬁuLLmuﬁﬁuﬁﬁau,azi’mqﬂszaaﬁ%aﬂwﬁwmé’a B
WusAaveslusngy Tnguszasd uaznadnsvealusunsugniiluiaunuly CLOs @9 SOs
yoslsunsufinininazldsulasdniFoukiiunisnuiluie funndadulundngnsves
TUsunsu Taennsussauanisifens CLOs @4 SOs  vsdauiinaantilusunsuiiiolviussg

PEOs vosnuaaun1sufduiusedsiioarinvesddnsanisinuiivanamnssuuazdny
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MNYNFLIANTTUANAASAITILNUNIUNANGATVDINUDE 196011109
mudetinuadndululagiuwaznisivdsundasmisasygiafidinadadnnuas
RAAMNIIUTLAYITY NITNUNIUAINE1ID1AINA L AANITHRIUTUTWATUAIWIAINTTH

¥ 1 =] [ a a aa LA oA (% a A a dy 5
gl viseuFudeulusunsuienssuiidlegiiesuilefunsiuasunlasiiianumns

lunaavseluszavanitu nsimuIfnaIAInIedNalmaININauNsAnwllnaudn

'
a o

maAngmansuagindngsdsoiunanuveannuilunainimnssulagionzeebeiy
AnuFsnsiindureAmnsfifiaunings Wefuiletuaurimediensvosuiies
Wy [5] TUsunIufifean1smssuses fednrisneanun1sfiaveddasenis viieunun wae
Mnundiiduladiundenantulasenis wu dnfinwiamiasd Audiin wednaweagdisa
MsAnwmdngns uazunasiuny ueninidasiinsustiiunastiedeiilosiionandli
WiutsnudusavesinguszasAuazUsulsaszavinmvedusunsuogisdeiilos [2]
2.1.3.8 Capstone
ANUVLNBLAYTIINYEsIYN Capstone  Tusyugaune (Higher

YV a ¥

Education) 331 Capstone gninlviagludndugningveanangns 3uaenandvinbigiseudou
lunumumnuiindananiisousn uaglsuesiuinminegisaiisassd 3u1 Capstone 1Wu
Jondijafuaosfiomns loua nsueandunds WunsmaonsanddfiSeuldSoun wavaedly
HravihenamihivesBeudadufussneumsnunasunadies Saguszasdlilenisysanms
A3 N1sasAnNdNiusTe RN uvLIne Wuauiesdsanuazannsonludssandly

[11]

2.1.4 9113980

uningdgenifulungslals Iiinauei8nisily lasensimnssunis
fioas WleviningUszasduasnanisiSouiveslusunsuidenndesiuinasived ABET s
Tl 2007 Aauzldifia The Architectural Program wazdsutonnziy Department of
Construction and Architectural Engineering ﬂizmumi‘ﬁlgﬂaammu % Construction
Engineering Program's Constituents Usgnaunae Students, Alumni, Employers of our
Graduates, Industrial Advisory Board wag Faculty Member Lﬁ‘aﬁ’mum’ﬁ'ﬁlqﬂizmﬁ ey
wansAn Idenndaaiu Wusha uazingUszasduesmivends Sniasensedliusuidivaa
Program 98L@ualiuy Problem Solving ?imm%msﬁLmeqmﬁJ%'mJgaasmﬁ lagns

o o

Suggestions 910 Industrial Advisory Board (IAB) Favurufl SOs vaslasanis lauds

HATNSVRILAaEnANgns YimsdimansuszliurangUsEneunsvestindnyinay Tud
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2002, 2003, 2004 war 2006 Wuil vsEndauianalalulsednsain wuuasuaiugn
fniun1slul 2007 sauriedu 60 U3EM 17 UisiinsnouaussiazdUaBUaMTiaNyTal
N&UNN HaansszyUsEansamvesinAnwaulud wuiniud1nas (>3 on a Scale from 1
to 5) wWuuapuUNINgNIATIElaAY ABET [3] naninaui ABET  dwmsunangnsiAinssunis

[
[y Y] o

SusesRzduegiu vinwe avudiungy  wasnginssuntniseulasulundngns diundngns

=

A dinvy  wasnginssudldsuiiofunanuresindou duulasinisieiostinisdinimh
SOs itelfussg PEOs andifavesimneuas-SOs wag PEOs lusidduiagndnis
seazdeavesiunounmiauiluredasimsduimnssudmiunsiusesuas nszuIy
nsasia nazummSTIEIFTU ABET Criteria 2014 dwisunsiuses . valuasdmnssumans
fifleg nsvuIuNIHOIAdMAiansUTY PEOs SOs uay wangmsliiaenndostu [10] N3
Uﬁgﬂszwmsﬁﬂmmm%’a@aLLazmiLUfﬁ'augULLUUmiﬁﬂmmmmﬁwmé’aaaaszﬁu (sgoU
UsyamsuazUiaain) silvumnine dodndudeaddsuszuunisiinevsy guLuy
nsfnw) AsuadmanensAnwinaznanisdouslng feazdagliimnnovausiniy
Fesnsvesedazam N nsolumsAlunuiuAmnssidudou smATelaAwiuns
WisuLsuanuamsnvesudinunine deiinanssiulusuiamngsy wagansgiuves
mjronunazesdnsiildsunisusesseiuuiunmi Idun CDIO, ABET, FENAI, EMF, APEC,
Washington Accord iflensiadeunnuiiuadeveinisfinwivessade dmsunisineusy
ATmngimAmnssuinssmumnsgunsanwvestan msiSeuiisuannsgiunsine
fin99 nudrdsidenuasuudaddussuunisinwivesiade Lﬁ@iﬁ@%awwﬁmimﬂﬁu
sunsaneuauBIAIIFaINsYesasgiulantd nanseusiaanisldilamedn uvTinetds
yosiade laflvianuddnyiunsinundamiuaninsoiunsUssivg uagiles ueany
dzmantunsiauTnnauausalunisuseivg uninerdevessadedniudecldiun
mansBeuduvuiidnsinlumsisouisimiunsidusuvesunsiadfidmsiuuazns
uitlmuesnunisdefintusisiufusdinideus mndeasuinsiuannsaasdldan
fhegsvesszaumanivesdadouassinessmaiianutsadensaniasoudelud itewmun
AssgRngnsimnssaluaminendeld [s]

ALasadIuyaea : Anuduiihenuivssdnsiadiuyana

AUEINITOTIAIEFITU : Prognostics/Foresight, Open-Mindedness, Aim

for Development

[ v ]
¥ v A

ANNEINTANIINe1eansiall : nsldauIiugIuke IV TNTUELN

uAlr UM ULINNITL N1TARES1NATIALAE TEUY
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AUTTOULVBIDIANIRANITUTITINNIS: TUsedniamlunisyiiawdy
eyanasaviiuaudniuinviefihluraensuRaveurulseansnmeesiinlunisuinu

FuAAINTSUADLUTRNTTY [12]

ANAILNTOlUNITERAITITAULDDNTN: ANUTINLBTEMINIIAIUSTTUT IS

AYIRUTEINA

A15199 2.1 N1FIASILMUSIUMIBUAINUADINSNUANTIOUL VDI UTWATUNISENBUSUIFAING

TunseuveIlonnNadI8T96u, CDIO, FEANI ke AEER

Washington
Accord (USA)

Requirements

CDIO (USA)

Requirements

FEANI (Europe)

Requirements

AEER (Russia)

Requirements

ANINITELaY

WUFIWIAINTTY

ANEINTOTEAU

{991%IN

1. A3

AFINTTU

1.1 AUFHUFIUNG
ARIAAANSWAL

ANYFANSTITUBIR

1. W1lasssuYRveg

A TNIFINTTU

1.1 A3u3HugIu

2. NNSILATITIUY

ANUIAINTTU

1.2 ANUINUFIUA

AINITIUNUFIY

2. anuinlaseaugs

YOINANNITIAINTT

1.2 NMSAATIEINIY

AFINTTU

3. NNTDBNLLUULEY

o
Y

1.3 ANUFVUGN
Y Y

3. Anu3valuves

1.3 A1988NLUUNIY

AATILALAZNNS

ey

Tdwmaidanig

Wiulwgdunia Lﬁmﬁ’uﬁug’m AANTTUMIAINTIN | IAINTTH
MINTIN Yennssumadauay | luituiiiuiaulauay

wsesile FITUYRAVDINITNES

iviuase
ATV TEAY
faonTdnuazanuee
UARNAN
2.1 L UANALT 4. Anugsatunis | 1.4 3y
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AN5199 2.1 N1IATILMUSIUTBUAIUABINISAUANTIOULVD I UTLASUNISHNDUTUIAING

Tunseuvastennasiademu, CDIO, FEANI way AEER (#9)

Washington
Accord (USA)

Requirements

CDIO (USA)

Requirements

FEANI (Europe)

Requirements

AEER (Russia)

Requirements

4. @ANw19U

AAINTSUNTUL DU

LA RNEIY
NISUAVYIIN

AFINTIU

5. NNSkiATe9le

SN
Y

2.2 NMINAFBINTT

WYLATNITIUAINS

5. AUEINTALUNTT

Tawmaluladnviuae

1.5 msujusnna

AN

6. NUYAAGLA

=
NINU

3 SEUUAN

N

6. IAIAU
\ISUPANERNS

AN

1.6 3aLtiugnAn

2. AUFINTD

GERG

7. AN5AEIS

2.4 NIAUARAIILAR

wazANUIANULIlA

7. YiN¥eN1SYINIU

Wudiy

2.1 N1599N1S

TASINNSLATAITHY

8. AANIharEIAY

2.5 938555UAY

8. Vinweanudugi

2.2 N1589@15

(dlaluwdyueingg | Wunanuazany | saudiadnunisuims

Y9IAIMNITY Furaveuluguuuy | Aumalianistu

AINTIH) 9 LAZATUYARS

9. 93855U 3.1. myvhauduiin | 9. inwennsdeans | 2.3. yanauazdiy

3. A2UEIUITD
FENI9YAAA :

o <2 =
N3N uny

LAZNISHOES

10. Ecology

3.2 Communication

10. Knowledge of
Standards and
rules in the Field of

Interest

2.4. Professional

Ethics
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AN5199 2.1 N1IATILMUSIUTBUAIUABINISAUANTIOULVD I UTLASUNISHNDUTUIAING

Tunseuvastennasiademu, CDIO, FEANI way AEER (#9)

Washington
Accord (USA)

Requirements

CDIO (USA)

Requirements

FEANI (Europe)

Requirements

AEER (Russia)

Requirements

11. ANSIANIT

TAINNTHAZNITEU

3.3 ANSARETIU

AWR9UTENA

11. AeRIuNIg
WasuwUamng
walulaguaznis
AUNLTIAS19ATTA U

annaula

2.5 ANUSURAYDU

[

RANGEY

4. N159NY
NANNIINNTS
DALUUNITHERN

BAZNII YU

12. M3iseuinaen

I

4.1. @9PULATIZUU

L]

12. ANUAABILART

Tunwglsy

2.6 \SHUIAAOATIN

4.2 USunved
HUsEnoUMILaL

509

=N

4.3 ANSINLHY
AAINTIUTZUUAY

ANSIANT

4.4 N158BNLUY

4.5 ASNER

4.6 Tuasdms

2.2 N5ATIZAMEN Content Analysis A281A30988 MAXQDA

a ¢ dy IS 3 aa a 2 ad a
N15AIITMUBNINNIITN1TLTIUTL bLAZITNTITLUNFAUNTN

AMSIIATIEM LD NUITET AN WL ARUAD

[ [

o s =)

4 =

fUITNIsURNInUsEIReans Aatdu

N1TIATIENNEMANNFUIUS YTeRsUIEanNYeIlsINgN1sal Bl LanlanaInila 91932
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wenLiumAdoidmssaundmiutlgmiimileun fu deaufigiu ngusaeens g
vosuUs SuazilugnissradelisUsesng msinseiidomasiivsslenilunisnoy
ManuuazesuBUTINNsaimedenNiuyiass lumsingitenansanansadumdeyaldain
N150u7IN N19518914 509588 IANNE BRTIUTEIR ouiiu ANTe HaulumsUSoa
wifsdio 115813 Usena waasnnsal Taydisnede wdngns Afivinwn sUaw ameuns uay
ndgu demssilunsliuvdsdoyaenaisie fessesvesioyaiiusingliduiulisnduses

< v 1

Wwoadalataualy Tunisiwsigsiilan LusndudeaislseuluNainuidatevaonans

q

~ | = ! s & @0 o o 2 a oo vy & = T ]
Wgeeeufyl Winunsalailemnddsy Feastudsiihlideyatulinuauniede [12]
MyInTeienasiiunsfnenisd1naliiinszi Jezdisauazinsziidomnusng
Tuenanswiiu laeldudinisaneisdazilunisAnwiuuunine laddndslutlywannin

a 1

WgawavanssTuYd wsednwaenilulunsviidy diuunasuaismdeyalvdlivangay
Aoludsnsinsziienalsil WWunisideussianiisesnisasiaaevanmiagiulagende

WPNANSTEITUTNDS UN9ASI971938077 NNFAIATIELEENN [13]

2.2.1 wiifia NguiieaiunsdunsIginuise
N5&UATIZI (Synthesis) 1889 NMSUIEINEDENIUTENDULLIAIBAUIULAR

£%

dslvl Tu 19U MsusseIeauianlnonisiideineg uuszneudnfmeiu vienisinem
1199619 AUARHAlABNIINNTUSEYNTEALAN I oA Ta g uiluel Tnsnsitenles
nguiindl e Wudu [14]
MSEUATIEINITY (Research Synthesis) 3unla 2 UsetanAe nsdaaszsi
AN (Qualitative Synthesis) wagN13daLATIEYBIUSHI (Quantitative Synthesis)
msdauaseiidananin iunseiinsgineniddelulssiiuiien

Y v [y

Ngtes wdnihundeuaslidiseiuduesdninusves

2. LY

398 FIANWULNITETIUUNT 2

]
Y

i
Y
ANSANEI LONATLALIIWINENALITD9 FeaznuTusrsauIdenilunsoinetnusveedan

UnAn®I

nsdaas1esidelsuna Wunsiesiest S ey wseradaluyseiiy
vhdeiiftesiusngeglunuise udnisndnnaduuasmnanglilideasUl madansesi
BeUSanaRudumsiesgsinansins izt (Analysis Analyses) 138N15LASIEMTRALNETY
(Integrative Analysis) %39n1539891U338 (Research of Research) [14]

ANSABATITINUITY DIFBTUNDUNTZUIUNISVBINISIFLNILBUNUNISIY

du9 Wufe n1stmuadyniniside nsninguszasdniidve nisadruesesdie gy
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wswdeya nMsiiusunuteya MsAesIeiteya n1swlanauasnisiiausnan1sivy

(%
v o 1% Y

WuAeaiu wenanuumsduasenauIdedelaninusivin

Y

HALATIZBNGIY FaTUNTT
g %J o

dunsent ATednlunuideussnvviin FduesieianideasiianudiugiundAy
a v & aa o A ada o 9 a Y1 aa
Ao 1. Anuiilenide 2. aAnusluszleudsife 3. anuslundnnisiieseilagldrats

LN TTUU AL EDPLTIDN9D

2.2.2 JUADUNITAWASIENUITEY Usenousie

[

2221 matmuatyvin1side lutuifdueneianidedosssyansyd
auladosnsfnuliila

2.2.2.2 manaingUszasinIite vaneds AAuATERNIAdEsdossEyfuls
wazrimun TnquszasdlunsAnulitaauieneudigmnside

2.2.23 ahaesodloflflumsiiusunndeya Wunswsuwuuduiinile
asUnan1381uINATE usazdos dwadlinseunauiuysiidesnisfneiaan

2.2.2.4 naifurusiadoya duiifunsfumedsondaasey widedis

[

NuTdIngife viesaynan1TunIsAnIAeY veaakaran1IBLYIR Usenaunae
Jupeugey fail

a v v

1. NMsAAEaNUITeNASITD ITeMNeIV0INLEENATIZA A

A % U 1

fio 911337 ssyRuUnfety wasinguiodislndidstu
2. msfisanAuANaATe msfinsandadenauiseAdannm

iledansiest 1uAedudu nmsiarsannunmanide fansanan

2.1 prudenndedszninadedes Janin1sise nseuwuafaly
115398 INQUILAIRN N19IT8 WAL ANLAFIVYEINTTIY

2.2 msllenudwit sudsiiieadeauas Jnld

2.3 mydaduustulienudeioldinniosiiole idesdeflis
N1338Y Yi50UIT81838N 1585 shavNImaun nviseliodnls

2.4 ngusieg annnsduuuule Bamguianuuienluniol

2.5 Mylaswndeya dnnugnseananzaunsely

2.6 Myiauenadenndosiuleios Tnqusvasdnazaunigiu
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2.7 SUUNIENLANaNT LN ToeNedln UITETINYITD
FUANTLNI 015097 ADIANTYI ADITITIUIULINNDIIILYINNITHUATIZALS MUNEAUINTF L6

5 @3l

a (4

3. N15IATIENTRYA HAWATIENIIUITEARITBYITNITIATIEY

Y kY

ee

I ad Y a

NWITY MTIATIERUITER ®a1e3s laun A8n1swastiuasuuuldes WRasuAteEAy
Whanguna1 nMsdnaus nan1sasEnIsiaueluuule nsusTEIenIelauenly
AADA VITOLEUDMEMITIE UTENBUNITUTIENY

4. m3ulananaziiauenanisidve Wunisagunanisive eivsey

NALALUDLAUDLUY

2.2.3 mAdANISAIASIZNNLAET 4 Ussan A

1. M5WATIEMLEM (Content Analysis) tHunisdansivsideussens lneg

sl Yo ¢

#3UNanIY INAUIARFIATIEANLITEI TR

Y

€

2. WnsuaaiuaziuuLdes (Vote-Counting Method) 1 JWis& ATz iiTs
Uinauild sadfeiaguidiiuddymielidtuddny dunasifiansan osuiedi [14]
2.1 53U AidfuusnuwazfuUsdasediorfuddoindu
mAseiiiadestu

U 6

2.1.1 mawasifusiAdeesndungununanisingzi

Y [y

2.1.2 ngunildednfny

]

C-

2.1.3 nquitlufideddny dndumnuidedanduiusinsuwaadudy

3 Nqu fw

a o

(1) nauninaiduasuanuduiusegaidedfgneuin

f Y
(2) nauninaiduasuanuduiugedsldedfgynsay
q

A o o

(3) naudnaideasuanuduiuseesbifivdudAny

9

o

3. WIATTUSIN0d (Quantitative Approach) [wisTifiasanetdedfey
30ddA NagoU

4. A5 mundn (Meta-Analysis) 1 UISAMAIANNLANAIAIBAINNIN

[

Yo luan A eNUNUNFRATIEI

A158AT1EANUITETUATIT BUN8Ta N155IUTIN LASARATIINUINTANS

= A

93YINsAlATuUNsATLNUgedie Mlunuddedssiavnisuszfiununinnisfing

& @ 1

Fenssumansiavinalulag uariteyanlaly Tasiedt SaninanyesRaug uazduun
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1Y A

Wuduaneg laun deyafiugiuvessuide 35auidun153de wavnanisidedadeves

Y 9

<

ANNdNFIUR1e9 uaasuiussnanuilnivazdefunuilianniuidesiemaianig

Iipsreilondunan [15]

2.2.4 AN5IASIZILEeNT (Content Analysis)

n9insgidentiuluuunueuidenisiidesnsliiudongAnssunis

QQJQQI'VLQJ 3

UAURTL aguanufaivegniivanaaindeanuviseainien dmsumetianisinsie

¥ I

Wem duilwnadanisiesiziiomduilumaianisduasizianuidodnudnuaei

losunmaiam wagldiuegrsunsvaslutagiulussseme [16]
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= L

dmSunaENTIATIElen NTIRTwiemniinangyssnm Fiuegiv
LN UNITIUNG 9T
FILUNLNAINNITILATIZN LTUBYN 3 WUUFIT
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7 @197 69
1.1) 3oy 2) Inanen 3) Useifenans 4) uusdinel 5) n1sAne 6)
U1 7) n1wAans
L3 a 6 d‘l @ =
LAUBLNUN NNTATIEUBNWTU 6 USThnn A
1) MRS IEenIsEuY tnen1sArdedniieoniarsedyiinsisviuud
L3 ¥ 13 [ 1 a U v 6 1 a
paAUsEnaY aglsUn sadusEnauminanilnnuduiusedals wazlinisudasguuuuesnin
Tusuanuduiusauladravseld
2) MIATIEATnINIngIU 1 un1snsziieUssliunma1edaIse
& oA i o = A4 A a ¢ & d‘ 1 v
ey draAunnteaiiiedla viaiadnsiziilomanseiuansneliainuinsgiuantes
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3) ANTAATIZALDWIAFEUINDES L1UU AUDUDIAT Fydnwalnuansln
& v = v oo A d9 v Ve | 1 ¢ |
Winusgslavesfilisy vseyaviiimedliiuanuidnnela liwelasawnnisalunseeng
4) MIIATIEALOMINGUAILUUAL LU 11587989 WIENSTUUAT 81991
Iolngld sunis oe Sanun 3o 1Wudu
5) M5AATITALEIDINAMNMLNY 1TU NTATUUTAUMNAARAZHE

NN5OTUIENGANTIY
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6) N15AATIEY RV NENINTEUIUNITANETY WU NTIATIERLENENS
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¥
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2.2.6 UIIYNLNEIVBY

nsiAseiienituassn lnesurefnslasun snaunduan1gdsnis
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Usingnisaivesidarynnalaznalgidguvesusngnisal Msiasgiidenidnanin
(Qualitative Content Analysis) 1Ju3sn15AAsIeidayaanmnn wullemluieuas
USUM Uagitduguuuusnee Wy anumiisuniglulazainuuand19senitediuresdoning
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Competency References
Professional knowledge Abele et al. 2010, p. 910, Blume et al. 2015, p. 127,
= . 3 Cachay et al. 2012, p. 1148, Goerke et al. 2015, pp. 139-
_§ :_é § ;‘j 140, Kreimeier et al. 2014, pp. 184-186, Tisch et al. 2013,
% g g ;i p. 583
-y 8 Project management Blume et al. 2015, p. 129
Reflexion capability Blume et al. 2015, p. 129
Adaptability Wagner et al. 2012, p. 112
A Capability to work in teams | Blume et al. 2015, p. 129, Goerke et al. 2015, p. 139,
. % g Tietze et al. 2013, p. 250, Wagner et al. 2012, p. 112
§ é %;; Communication skills Blume et al. 2015, p. 129, Tietze et al. 2013, p. 249, Veza
% % et al. 2015, p. 136 Blume et al. 2015, p. 129, Cachay &
Problem-solving capability Abele 2012, p. 639, Micheu and Kleindienst 2014, p. 406,
Tietze et al. 2013, p. 246
Creativity Abele et al. 2015, p. 2, Blume et al. 2015, p. 127 Tisch et
Motivation al. 2015, p. 3
Personal responsibility Blume et al. 2015, p. 129, Tietze et al. 2013, p. 249, Tisch
9 et al. 2015, p. 3, Tisch et al. 2013, p. 580
_g’ g System thinking capability Blume et al. 2015, p. 128, Goerke et al. 2015, p. 139,
§ qé— Kreimeier et al. 2013, p. 726, Tietze et al. 2013, p. 247
8 Result-oriented action Blume et al. 2015, p. 128, Micheu and Kleindienst 2014,
p. 406
Innovative capability Blume et al. 2015, p. 128
Decision-making Blume et al. 2015, p. 127, Goerke et al. 2015, p. 139
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A5 2.3 MNTIVBIANTIAUEIATHMIIAAL nsisTaluudiy Tallazduing

Competency

Definition

Codings

Absolute

Relative

(%)

Competencies
Knowledge of Science

& Mechanics

Professional & Methodological

The engineering curriculum mainly consists of mathematical and
physical theories, but includes engineering and design subjects as
well. It is advantageous to have basic knowledge in the scientific

and mechanical subjects.

39

87.5

Presentation Skills

Projects and presentations are becoming a main part in university
and work life. It is important to be able to present knowledge and
information to an (unknown) audience in a pleasant, informative

and comprehensible way.

14

75.0

Technical Knowledge

In order strive in the technological environment provided, students

need a basic knowledge of technical principles and processes.

11

75.0

Application of

Knowledge

Knowing models and theories by heart is not sufficient to work in
the learing factory. To be able to learn in the learning factory,
students have to practically apply basic principles from different

courses and disciplines.

10

Analytical Thinking

While studying, students get in contact with a lot of information,
(e.g. theories, examples, basic principles). A student with a high
capacity of analytical thinking will not just consume knowledge,

he/she deliberates all aspects presented.

11

Measuring Energy

As the main goal of the lecture is to efficiently use energy in
production engineering, students need to have basic knowledge of

principles and applications to measure energy.

for Teamwork

Social Competencies Capacity

In today’s work and university life, it is inevitable to work in groups
(e.g. projects or interdisciplinary tasks). Team work comprises being
able to exchange with others, set and work on team goals and split

team tasks fairly among the group.

30

100.0

Communication Skills

It is important to be understood by colleagues and supervisors to
put ideas and knowledge across. Good communication skills
require an appropriate adaptation of language and behavior to

certain situations.

19

Personal Competencies

Motivation

The way to graduation is long. A student who is truly interested in
his field of study will perceive this time as more pleasant and
meaningful. Furthermore, it will be much easier to stay motivated

through throwbacks.

25

100.0

Affinity for Technology

After finishing their studies, engineers often work with or in the
context of machines. Therefore, it is necessary to have a natural

liking of machines and to not be afraid of working with them.

15

100.0

Personal Responsibility

In work life and at university, people choose, initiate, or cause their
own actions. It is important for engineering students to take on

responsibility for their own actions and their consequences.

15

Openness

Openness towards disciplines and people is crucial for successful
work in groups at a university and in work life. It is further
important to be open to different opinions and ideas to create

innovative solutions.

11
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2.3 N159LA121M09AUTENaU (FACTOR ANALYSIS)

2.3.1 #8NN153A1EY9AUIENaY

MsAsIziesfUsEneU (Factor  Analysis) iuwadianisadaiildiiasiz
wansin TagldiaTosdloniomaianangyavienarssiu o1alduuunaaoy uuuasuny
wuUd1598 a1 ealdyaieauaiinisiaseniduseiursenaleyanld naa1nnisinsey
osfsznovaztnelimiuil deslleviemaiiawariutausaresdusznauuntosdioda

v A I

wazazUsIngAnee NdreAeal Communality Fudisuunusie h2 1uAmAMuLUsUTIUDN

o

] v v g Yo ! 3 o A e ! Y 1% o 3 ]
wiazatu@u) wisliduunazesduszneuludmnatausazatu (i) Inesrdsznautiu
1 YY) a 2 = 1 . [ o W [ a £
FuAUAUIU wntsuiiesla A1 Eigenvalue  1WuNaTINAIAsADIv0IFNUIZANTUDY
perUsynousluusazesdusenovedeadialisiniy 1 sazfedndussruszneunilas 9
w934 Factor Loading WuAtminasrusenauusazatu (1) Tnlussrussnautiu

a ¢ I3 = aa Y] s A 1 Y |
N153ATIENRIAUTENOU vaNeie T3N1TainnIIAUTENoUNYaULT UK B
Tunavsndanuduius seninsdudsidunals lnslvlinisgydoasaumavestayaiiy
Ueeiian LarszulasaasniuysvensnusenaunsasMnuAuduiussenifUsznay
v W A a ! - Y] ¢ . & a Q@
AUMILUTNLIENI WntnesaUsenay (Factor Loading) S3UVNANSAAINUMRNIERIAUIENBU

uarn1sliAzUUANEIAUTE NI UL [18]

2.3.2 93 9NINEUINITIATIEVIDIAUTENAY

A15LAS129R9AUTENA VA8 TANANNISAIN FakUsUIadaualy AwUslaN

Y

1y 1

NN URaLNEIT9 UBE19Ls AILUsNTANUFUNUSINAZ RS UAIAIINAAUNLULDULEY

v Ly

gousuIntuiulsiid Ay muduiusseninsiuusvantudnizuandluguvesndnemans

o

aad

n15AAsIEARUsEnouInduisnsnisadandasliddrdnany aunuievesiauysle
Faubsunardiedaduiimsinedudsiate Ssnsieseisuseneuiindnlvel 7
fioenseg 2 dnway fo danudedsainuasdienunsluden Tnedqesiomnslunis
Anseiesrusznaudiiiie [18]

(1) FrwusseneietulSiuniidesnisinm

(2) Pwnsraeunguiiifafuanuduiusseningauls

(3) Freadrsruduiusuniseninduys

(@) Anzviyanavsoinguasdnlimdulssianengeg

(5) BnspilassaisesdusynauvesfuUsidunasitagszyfuusiidu

Uselewdluaunisanaey
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(6) \Jumsfigiidedunureanuiesiugu

(7) andoyalviiesas elilddnunrsuidousy

(8) Mlunsmaaesumenuiemsadslaseaiig

9) wawlunsasisuuinanuuzenge

I¢nanin mlnegesduszneuiiangsneiiodun ai1s vieannngs
visomvesiulslminlifinnuduiusiuiiGondn esduszneu (Factors) 9nngNFUUsHN9
Tnevtridulslmimatagannsneduneriadlatoyaifuiiinninse ity wasius

Tnilanunsanzilvldlunsieseilueuanifeinudeyals [18]

2.3.3 TuRpUNITIAIIER0IAUIENBU

[

N15ATIZNIPUTENDUTTUNDUAIT

1. Ugy1v8an1sidy

Yamwesmsidelumsinsziesruseneu fe LTUNISIATIEMTE519
W3ENITIATISMTITUGY

NTIATIYNDIAUTENBUITNE523 (Exploratory Factor Analysis) wtmune
wénvesNFIATIEesAUszneu leln msduvnduUstninTlnudnuas idoufunazuslsey
Tungusineg msmislunmsanteyaasaumanieglusuusdmiunnlindeosaslugy
yesesrusznaulysl vie fRlnlngliiinsgadsansaummvesdoyatiosian n15inse
psrUsgnoviadumaiaiieldfumuarsvylasiamdnvesesduszneumelusuusia
fhules nafie leruvnlassaimessdusznouvesnuUsduiusiY Tnen1snsvaey
P uduuSIEIaLYs Wy ann1sneud N IR ssdiueesesasud
$u 100 Ay snunndnuarlunsinadlate soeud 14 Andnumzvofuls

ileanduiuteya Tnetdusunuvesiiusannguiususoussens
wazasrsanguiuUslmiffidwausudsdesndt Weldunungusuusiduifidmauuinndy
lggpdsssusfnasauantAvesfiuvanguimnUsmuly

ilefmdansuus mslviddiaruveanumneddwililagfianson
NnAdIRUSsE I shulsTuasiUsEneuiiBendh dmith eeUseneu (Factor Loading)

NTIATIZY0IAUTENOULTNBUTU (Confirmatory Factor Analysis (CFA))

a ¢ 12 v A a ¢ % = o a
ﬂqiﬁLﬂiqgwaﬂﬂﬂigﬂ@‘UﬁNﬂJL{]WﬂuqﬁLW@WQQu@Qﬂﬂsgﬂ@U E‘ULLU‘U ‘Vﬁ'ﬂiﬂiﬂﬁiq\w}qqu‘ﬂa

s A A o A a

Tagyinisiiudeyaainsiednundnsen isduduniefigaresdusznay JULUUNTe

1ATIATINUNG WU
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2. M5nRulunsIATIEBIRUsENaUy

2.1 amudiudiudumnsduiusssheiuusriessriagey
- MINATIBMBINNGUANBULTENIN Q-Type Factor Analysis %30
Cluster Analysis
. mﬁLﬂiwﬁLﬁa%’ﬂﬂfjuéhl,miﬁaﬂdﬂ R-Type Factor Analysis %39
Factor Analysis
2.2 M3ANMILUTUNILATIEALAENITINA LS
Tngyhlunsiasudslumsiieneiesdusznevazfunsindeyalu
svsusiawdios uiluursndadnduusunedaduiull (Dummy Variables, 0-1) Aanansatiin
AinszsiasAdsznauld widhfudsndudusuusiuiiagiisnmsiaseiesdusznoud
WNI@UNIT AB Boolean Factor Analysis
2.3 YUIARIBEN
Tumsifoagldsuiusedsedieton 350 autuld dwsungiialuly

ANSANUAFD819REUINNTAS 1T RIRUsENaUT A1 F1UIUAIDE1 IR YN AT LI

29AUSENOUILABITINUIUBEN9LBY 5 WNNTIUINNINVBIAUTNIZUILIATIEILALDIA D

[ (%
=

TdunoausuunTuasiddaruiuegetios 10 WiWsauINNI1eIRILUTIINLR

3. N5 Tasnaslasnulunisinsieissnlsenay

3.1 nMsnszanevesdeyaiidnuusdulAaund
3.2 sEAUAMUFUNUSIENINNGUAILUT Fgdoaliauduiusnaliiedse
N153ATIENRIAUTENEY T894 2 35 Ae
- Bartlett’s Test of Sphericity 18u3snsadafldnagounamsnd
ANUEIRLSIEAI9UUS NSNS uILTIegsasiilifiE Bartlett test winmulasens
AU TS ST sfaL U NTY

aa

- Measure of Sampling Adequacy (MSA) lngiA1vad MSA qziiiide

Y o

985139 0 D11 1 01A1Y8I MSA  HAwviiu 1 vanganudt Mudsusagiazgniinuiglag

o
a

U31A910ANARIALAGOUAINGILUTDUS N1SFAUMIIBAT MSA vilanall
0.90’s = wanley 0.80’s = AxN 0.70’s = Yunaw 0.60’s = weld

0.50’s = lalaila
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AUDs MSA Haziiiuaugn
(1) Suaufethaiindy (2) Aladsanuduiusiiuty (3) S1uiuih
wUsiiindu (4) IUIUBIAUTENDUANAY
HI38AITNTIAABUAT MSA Usiaguusnou SImMUIIA1 MSA veiauus
imﬁmasﬂuizé’wﬁﬁ%ﬂ%’lﬂﬁ Tudnfudstueanainmsiiaseiesduseney aunitas

18 MSA fiwausule

2.3.4 N151A9NIBNSAATILIRIAUTENBU

= Yaa U 13 = 1
ﬂ’ﬁLa@fﬂfli’llﬁﬂ'ﬁﬁﬂﬂ’e]\‘iﬂUi%ﬂ@‘Uﬂ%‘UU@Q

v @

VIR UIZAIANISIVY

9

1. A15LE9NISNNFIATIE NI BaNRBIAYSENBY

- FBAnsgsidinlszneundn (Component Analysis) 1HuAsnsiild
Lﬁaﬁ’?mqﬁizaqﬁﬁmmwmmaq%’a%amiauwlﬁﬁgwmu%ﬂ’;mt,l,ﬂsﬂi’miw (Total
Variance  infudeyaidnlagliiidnuesiusznevieeiiagnlugamuneveanisldlunis
viune 3ensinseiadeddlaun n1sieseidiulsynauwnumdn (Principle Analysis (PC
30 PCA))

= «:1'

. MR 1ziesAUsENBUIIU (Common Factor Analysis) L U135n157
THluinguszasdiflorumesduszneusiuviedasauidinuseneg uws saudueg 38013
nseviatiadlaud mPesevesdUsznauLumdn (Principal Axis Factoring (PAF)), Maximum
Like hood (ML), Alpha Factoring (ALPHA), Image Factoring (IMAGE), Unweighted Least
Squares (ULS) wae Generalized Least

MARziesfUsznaufinlimnuuysususin oandu 3 du de

(1) KUYV (Common Variance)

(2) ANULUTUTIURNIE (Specific Variance)

(3) ANUBUSUTILYRIANUAIALAADY (Error Variance)

2. NSAMNUATIUIURIAUSENBY

FnsatnesrusynevavisuanNsannerUszneunsndadusshuseneau
a o 1 6 1 [y = ] a 3 v a [
NAIMUI6199 W yITuAulaeiinulsUTINTWNINTIgR B9AUTENRUFINERY ITu
99AUIENBUNRILUTAISY 1w saAulpeiinuulsususwsesasluanesusenouwsn

3 o 3 3 Ao 1 6 1 [y a |
p9AUsEnoUMNaIN 92 UUsIAYIZNRUNAILUTAIN LIky3IunulaediauLUTUTIUIY
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sesatlanesdusznouiians shuuilludenq aunganisada tnusilunisiiazugeuile
fsundauesiuszneutuiivaneinast

« \n0wi Latent Root agtdunausinfleaildiusnniign deagiansuane
aedUsEnaU 7N Latent Root 138 Eigenvalue 1nn71 1.0 3ndussdusznoudfauay
ADIAIDY

'
6l Va v

- ineudi A Priori Criterion agtutnauaifigide lafinnnuiarmiiuiuen

WA lues NAnwinesAUsEnauneuNALIATIENRIAUTENDU HIT8IENEANIUTIUIY
9AUszNoUNRDIN1g I5mstidlngaziunisnasevauufgiunumg el Msmuuadiuu
99AUTENOUAEAMUANINNG B weNANTElTluN1TATIAERUNANITITLAUDUTANY I
wagliesAusenauuiuey I nenstudusnasami
. naUesuRvDIALLUTUSIUI M (Percentage of Variance Criteria)
# ¢ % s & & ' o 3 ] ) |
iU TN lUUesIBuRaranve1A Ll UTUTINIINNTINIUDIAYTENBUIINAUDY
g X 4 A & s ) s Ao ¥ A s 2 ¢
MatlienastunisAseiul Sunuesrusenaudatuliesidudasauvaininuulsusiu
saiuegreiidediney Tun1sidensdenueans SruiuesrUsznoundntunsiilesidun
azauveInuwlsUTINTIeEel 60 wWesliudtazedluseiueeusuld dulunside
MEIMEAEn3 1uueilsznauidatuasiiesiduddrauvainuulsusIuTIned

oy 95 Wesdundvazegluszautugeniula

2.3.5 M3AANuMINERIAUTENaY
arUseneviiadalatuasisniuduanudusamuinglseasdveinisan

Fuausudsviedluuresesduszneu uiasrusenauilanu dedlasaumeniomenas

£
{ o

fAumuefulsnunInsadey seiwsiniminvesesdUszneu fe Arudusiug
sewheiulsusaeiafussdUsznauusardu Tnefidnthmiinesdussnouseminafaudsusias
ffussdtsnouusarudags awviliidesiuldimuystudusunuresesdusznautdug
18 navuunuazhliosduszney Tassadagieuagiieumne ity

MIMULNLUTBIBIAYSENBY (Factor  Rotation) el osielunsdenumane
Yad03AUTENBU 35N150¢ 2 35 Aie

1. nsvyuLnueslsnouea (Orthogonal - Rotation) ilunisvyuunulagl
sdUsEneuudarsurhyLinIndeiunas iy wagvium 90 s Huife esdUsznauTiavn

9 liiANuAUTUSAY FauNaTeINI TN ULNUT AW lANITAAIIYN BBUIBAL 1B TUNE

esienmdnla FBnisvliaiiley 3 35 fe
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1.1 33ua3uund (Varimax) 33n1suyuadadiidauislunswgueny
dielviaadusznauusiardu famintinesdusznevvesusassutsiidgean tufe fudsud
agfvzduiusfussAUsznoulnesAuszneuniligsan viee1ananiniswisuundifunis
syuunulaglirininesdussneugsanuuusiavionadu

1.2 35AteAlUNg (Quartimax) 33 1svyusiiadiiidvanelunisuyu

3

v
g o C% (3

delvmuUsusaziianimidnesAusznaugegaluidazesdusznay ¥3801998na1791 35
mafwindilunsnyuwnulaglianiming@anuuuue unzenuiwls

1.3 T58A%euang (Equamax)  Feuurdaiilidmanglunisvsu el

v
a0 o Y (3

aeAUsENOULAAE SulsazmlUTuAavmilaAminesdusEnougeantiu As 91908199135

(3

dmpuundidunisnyuunulaglinininesduszneugeannuuuIsiaziLIueY

o

An1sAlg i uMIlY TALAISwIShuND 998Ut MTNeIAUTENBUVDY
perUsznautludAny

= 'Y a ¢ ¢
Fadudvunenanyeanisimsiziesrlsenay
2. M3vusNUeaudna (Oblique Rotation) lun1svyuwnulaelviosAUszneu
1 (v [~ 1 [} = 1Y ) 1 I3 Q:l @A
wingdunyu luyuwa seninaiuviselusawingy 90 aaM1sEndntesilsenay Uunfe
24AUTENDUNNUALTANUAUN UG USUIUUDIAINUFUNUSTENIN909AUSENDUNEINT

Avuald 1Sund7 delta %50 gamma A1Y84 delta Waw gamma MXALINNT1 O (AUE) 92

wanfaAANUENTUSTENINRIAUTENB VLA NINTUNTRAWY T sviyuviingl ey 2 T3

Y

=

30
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2.3.6 ANALIENNTIUDINTAATIEYDIAUSENDU
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3. ANTANUIUNIIATLL 5¥NOUTIN (Factor Scores)
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No. Title Author Year Keywords Country
1 A Framework for User Halimah Che 2013 | User Requirement, Malaysia
Requirement Assessment Hassana Project Brief, Knowledge
in Technical Education Engineering

Facility Planning: a
Knowledge Engineering

Approach [19]

2 | A Pedagogical Module Amin Mirkouei 2016 | Manufacturing USA
Framework to Improve et al. Engineering, Learning
Scaffolded Active Module, Active Learning,
Learning in Manufacturing Participatory Pedagogy,

Engineering Education [20] Sustainability
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No. Title Author Year Keywords Country

3 A Review of Literature on C. K Y. Chan 2017 | Job skills, Generic Hong
Challenges in the et al. Competencies, Generic Kong
Development and Competencies, Higher
Implementation of Generic Education, Challenges
Competencies in Higher
Education Curriculum [21]

4 | Achievements, Outcomes O. M. Zamyatina 2014 | Engineering Programs, Islamabad
and Proposal for Global et al. Education, Accreditation, | Pakistan
Accreditation of Assessment, Engineering
Engineering Education in Profession
Developing Countries [8]

5 Advanced Multimedia Jir't Jaromir 2013 | Multimedia, Process Malaysia
Engineering Education in Klemes a et al. Integration,

Energy, Process Integration Optimisation, Energy
and Optimization [22] Engineering Education

6 | Assessing Students’ R. Razali and D. 2012 | Software Engineering Malaysia
Acceptance of Case A. P. Zainal Education, Case
Method in Software Method, Empirical
Engineering Education - A Assessment
Survey [23]

7 | Assessment of Investment | Simanaviciene 2014 | Investment, Higher Lithuania
in Higher Education : State | et al. Education, the State
Approach [24]

8 | Assessment Practices for Azmanirah bt Ab | 2013 | Training, Assessment Malaysia
Competency Based Rahmanab et al. Practices
Education and Training in
Vocational College,

Malaysia [25]

9 Automatic Control Svante 2017 | framework, the CDIO Sweden
Education in a CDIO Gunnarsson Standards, Active
Perspective [26] Learning, Design-

Implement, Experiences
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No. Title Author Year Keywords Country
10 | Complex Engineering N. Maksimova 2015 | Complex Engineering, Russia
Training as a Key Element | and Training Model,
of Higher Technical Y. Zeremskaya Entrepreneurial
Education Development Competence, Foresight
[27] Strategy, Innovative
Activity
11 | Co-Robotics Hands-on Saeedeh 2017 | Robotics Education, Co- USA
Activities : A Gateway to Ziaeefard et al. Robots, Marine Robots,
Engineering Design and Assistive Robots,
STEM Learning [28] Engineering
12 | Curriculum Planning in Helena Malkki 2014 | Energy engineering Finland
Energy Engineering and V. Jukka education, Curriculum
Education [29] Paatero planning, Student
perspectives, Best
practices, alto University
13 | Developing a Framework S. B. Mickovski 2017 | Sustainability, Eco- United
for the Sustainability and C. S. Engineering, Ground Bio- | Kingdom
Assessment of Eco- Thomson Engineering, Key
Engineering Measures [30] Performance Indicators
(KPI), Resilience
14 | Development of School Alina Melnica 2015 | School Governance, Romania
Governance to Support et al. Educational
Engineering Education [31] Management, Influence
Factor, Quantitative
Analysis
15 | Embedding Creativity in Beatrix Potter 2015 | Sustainability, Eco- England
Engineering Education [32] Engineering, Ground Bio-
Engineering Key
Performance Indicators
(KPI), Resilience
16 | Engineering Students’ Liliana-Luminita 2015 | Teacher’s Profile, Romania
Career Choice and The Todorescu et al. Motivation, Career
English Teacher’s Profile in Choice, Technical Higher
Romanian Higher Education
Education [33]
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17 | Entrepreneurship Mohd Sufian 2015 | Entrepreneurship, Malaysia
Education in an Abdul Karima Malaysia Education
Engineering Curriculum Blueprint, Engineering
(34] Degree Program,
Curriculum
18 | Innovations and Marjolein Dobber | 2012 | Engineering Education, India
Curriculum Development et al. Indian Education Sector,
for Engineering Education Curriculum
and Research in India [35] Development,
Curriculum Process
19 | Literature Review : The Marjolein Dobber | 2017 | Inquiry Learning, K-12, Netherland
Role of the Teacher in et al. Literature Review, Role
Inquiry-Based Education of the Teacher.
[36]
20 | Maturation of Jean Huger et al. | 2017 | Sustainability, Higher Romania
Sustainability in Education Social Issue
Engineering Faculties e Maturation
from Emerging Issue to Organizational Change
Strategy? [37] Engineering
21 | Mine-of-the-Future : How P. O. Oshokoy 2017 | Mining Engineering Malaysia
is Africa Prepared from a and M. N. M. Education in Africa
Mineral and Mining Tetteh Mine-of-the-Future,
Engineering Education Governance ,
Perspective? [38] Partnership with key
Stakeholder Talent and
Leadership, Operating
Practices and
Technology
22 | OEL Implementation in Awang Nasrizal 2015 | Laboratory (OEL) India
Sustainable Engineering Awang Alia et al. Engineering Education;
Education [39] Assessment;
Effectiveness
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23 | Offshore engineering Alex Kootsookos 2016 | Accreditation; Graduate Australia
Education : Assuring et al. Attributes; Outcome
Quality Through Dual Based Education
Accreditation [40]

24 | Online Peer Assessment : Selma Santos 2016 | Online Peer Assessment, | Portugal
Method and Digital Rosaa et al. Assessment in Higher
Technologies [41] Education, Digital

Assessment

25 | Project Approach in M. Marina and 2014 | engineering education, Russia
Humanities as a Cognitive P. Anna engineering education in
Strategy of Modern a philosophical context,

Engineering Education [42] modern education,
active learning,
engineer’s social
responsibility

26 | Promoting Sustainable Agusti Perez- 2017 | Continuing professional Spain,
Human Development in Foguet et al. development Italy, UK
Engineering: Assessment of
Online Courses within
Continuing Professional
Development Strategies
[43]

27 | Quality assurance and H. Chowdhurya 2012 | Engineering Education; Bangladesh
accreditation of et al. Quality Assurance; Australia
engineering education in Course Curriculum;

Bangladesh [1] Accreditation; Student
Feedback

28 | The Comparison Between | Ji Zhou et al. 2017 | Pharmaceutical China
Series and Parallel: Engineering
Integrated Experimental Experimental Teaching
Teaching Model for Integrated Series Parallel
Pharmaceutical
Engineering Students
Based on Criteria for
Accrediting Engineering
Programs in China [44]
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29 | The Impact of Software Ot’avio Augusto 2017 | Software Testing, Brazil
Testing Education on Code | Lazzarini et al. Computer Science
Reliability : An Empirical Education, Student
Assessment [45] Experiments

30 | The Progress of CDIO Year Bai Jianfeng | 2013 | Higher Education in China
Engineering Education et al. China; CDIO; Engineering
Reform in Several China Education; Reform;

Universities : A Review [46] Improve Personnel
Quiality

31 | The Usefulness of Maria-Monica 2015 | Portfolio, Psycho- Romania
Portfolios as Assessment et al. Pedagogy, Higher
Tools in Higher Education Education
(471

32 | Towards Outcomes-Based Zorka Novak 2016 | Computer-Aided; Slovenia
Education of Computer- Pintari¢ and Chemical Engineering;

Aided Chemical Zdravko Kravanja Education; Bologna
Engineering [48] process; Learning
Outcomes

33 | The use of Scoring Rubrics: | Anders Jonsson 2007 | Alternative Assessment; Sweden
Reliability, Validity and and Gunilla Performance
Educational Consequences | Svingby Assessment; Scoring
[49] Rubrics; Reliability;

Validity

34 | Using Wikis to Support the | Eric Ras and Jérg | 2009 | Net Generation Germany
Net Generation in Rech
Improving Knowledge
Acquisition in Capstone
Projects [50]

35 | Diagnostics and rubrics for | J. Russell Manson | 2010 | Computational Science United
assessing learning across and J. Robert Education States
the computational science | Olsen
curriculum [51]
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36 | Assessing a Decade Old O. Phillips 2012 | Capstone Design Team Turkey
Capstone Senior Projects Agboolai et al. Project; ABET;

Through ABET Engineering Education;
Accreditation Program Accreditation
Outcomes [52]

37 | International Accreditation | A. Samer Ezeldin 2013 | Learning Objectives; Cairo
for Engineering Programs : Program Outcomes;
Mission, Learning ABET; Constituernts;
Objectives and Outcomes Accreditation;

(3] Engineering.

38 | Multi-Layered Peer X. P.Zou 2012 | Peer Learning; Hong
Learning in a Course on Promoting et al. Engineering Grand Kong
Engineering Grand Challenges;

Challenges [53] Collaborative Problem
Solving; Assessment
Rubric

39 | Creating a Marketplace for | Mark Ardis et al. 2013 | Capstone Projects; United
Multidisciplinary Multi- Multidisciplinary; Multi- States
university Systems university; Marketplace
Engineering Capstone
Projects [54]

40 | Developing and Qualifying | J. A. Menon et al. | 2009 | ABET; Accreditation, Saudi
Civil Engineering Programs Assessment, B.Sc. Arabia
for ABET Accreditation [9] Program

41 | The Usefulness of Maria-Monica 2014 | Portfolio, Psycho- Romania
Portfolios as Assessment et al. Pedagogy, Higher
Tools in Higher Education Education
[55]

42 | The Examination of a L. Camille Bryant | 2016 | Pre-Service Teacher United
Teacher Candidate Assessment States
Assessment Rubric : A
Confirmatory Factor
Analysis [56]
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43 | To Make a Long Story Tzipora Rakedzon | 2017 | Department of Israela
Short : A Rubric for and Ayelet Education in Science
Assessing Graduate Baram-Tsabari and Technology,

Students’ Academic and Technion-Israel Institute
Popular Science Writing of Technology, Haifa
Skills [57] 32000, Israela

44 | Constructivism in Teaching | Nuket Gunduza 2014 | Constructivist Approach, Cyprus
and Learning; Content and Cigdem Content Analysis
Analysis Evaluation [58] Hursena

45 | Methodological H. Ulla 2017 | Abstraction Level, Sweden
Challlenges in Quanlitative | Graneheima Categories,

Content Analysis et al. Interpretation Degree,

A Discussion Paper [16] Latent Content,
Manifest Content,
Qualitative Content
Analysis, Themes

46 | A Sustainable Process for B. Jibril and 2013 | Accrediation; Oman
Continuous Program O. Houache Assessment; Student
Improvement Towards Outcomes; Engineering;
Accreditation [2] Education

47 | Analysis of Engineering ANIAINT 2557 | International Russia
Invention Competencies in Educational Standards,

Standards and Engineering Invention,

Programmers of Competencies,

Engineering Universities [7] Expected Learning
Outcomes.

48 | Game Programming for Cheer-Sun Yang 2014 | Keywords : Game United
Complex System Programming; ABET States
Development and Abet Accreditation
Accreditation Asessment Assessment; Complex
[59] System Development
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No. Title Author Year Keywords Country
49 | Educating Data Hsin-liang Chen 2016 | Academic Librarianship, United
Management Professinals : | and Yin Zhang Data Management, Data States
A Content Analysis of Job Science, LIS Curriculum,
Descriptions [60] Content Analysis, Job
Competencies
50 | Influence of Gaming Mustafa 2017 | Summative Assessment, Berlin,
Elements on Summative Severengiz et al. Gamification, Higher Germany
Assessment in Engineering Education, Engineering
Education for Sustainable Education
[61]
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1

A Framework for User
Requirement
Assessment in
Technical Education
Facility Planning :

A Knowledge
Engineering Approach
[19]
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No. Title U3
2 | A Pedagogical Module mu‘%é’aﬁiﬁﬁﬂmua GﬂgumausuaqmaugﬂLLuumiﬁaumi
Framework to Improve | @1 (Pedagosical Module Framework) Usgnausie 4
Scaffolded Active fupou fo fvuanadwsniadous aundsdeya
Learning in dnsuauaeu (Instructional Resources) @3 19UMaS
Manufacturing L%Huimsi’fﬁuﬁﬂ (Active Learning Resources) Wagasna
Engineering Education ﬂalﬂmiﬂimﬁuwat,wumaa?ﬂ (summative Assessment
[20] Mechanism) nseuiidunisiidiusiuvesindne
AmnssueansnsHaalunsSeuiiudnine usu
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3 | A Review of Literature | niswaunaussaugyialy (Generic Competencies) lu

on Challenges in the
Development and
Implementation of
Generic Competencies
in Higher Education

Curriculum [21]
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4 | Achievements, ?iaﬁwﬁ’zyfuaqmim’mmi%’mmLLazmsﬂszLﬁuéfaaﬁmuw
Outcomes and wazAsErdndanudSawarit e eI Inay
Proposal for Global %'JﬂiiuLLazLﬁa%’ﬂmmamiﬁauimaﬁﬂSaummmmsﬁ
Accreditation of antunardnnTun waziiolinisnsrauszduldsunis
Engineering Education | sauduanniilan Smnusfuegiannizdesdrsians
in Developing %’Uﬁﬂﬁuumﬁ’u (Mutual Recognition) hagn1s
Countries [8] inaeuansvnaureimnsiilan unaudle
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5 | Advanced Multimedia | nas@neinudenssulugnvmasnulneuniineae

Engineering Education
in Energy, Process
Integration and

Optimization [22]
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6 | Assessing Students’ | d5aanguiindnwniily Case Method (CM) TunsiSeud
Acceptance of case Software Engineering (SE) ﬁijﬁlqﬂizmﬁﬁaﬂimﬁu
Method in software | sgAun1sgensuvasindnuszaulunisld CM fidnsu
Engineering Education | nsfinwdetin@nwseiuusuasswasUsuainds
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Investment In Higher
Education : State

Approach [24]
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8

Assessment Practices
for Competency

Based Educationand
Training in Vocational

College, Malaysia [25]

anTaFnwwariineusunising (VET) Sithmunedie
aSnaaussnuiiiiinuelusziuiiondn sULuuNS
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83 Vocational College (VO) ifludasitlugiann
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Tugduuunasia

Automatic Control
Education in a CDIO

Perspective [26]
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10

Complex Engineering
Training as a Key
Element of Higher
Technical Education

Development [27]
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Co-Robotics Hands-on

Activities : A Gateway

to Engineering Design

and STEM Learning

[28]
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Curriculum Planning in
Energy Engineering

Education [29]
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Developing a
Framework for the
Sustainability
Assessment of Eco-
Engineering Measures

(30]
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Development of
School Governance to
Support Engineering
Education [31]
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Embedding Creativity
in Engineering
Education CHAPTE
R 10 [32]
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Innovations and
Curriculum
Development for
Engineering Education
and Research in India

(35]
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Literature Review :
The Role of the
Teacher in Inquiry-

Based Education [36]
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Maturation of
Sustainability in
Engineering Faculties e
from Emerging issue to

Strategy? [37]
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Engineering Education

Perspective? [38]
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OEL Implementation
in Sustainable
Engineering Education

[39]
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Offshore Engineering
Education : Assuring

Quiality Through Dual
Accreditation [40]
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Human Development
in Engineering :
Assessment of Online
Courses within
Continuing
Professional
Development

Strategies [43]
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Quality Assurance and
Accreditation of
Engineering Education

in Bangladesh [1]
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The Comparison
Between Series and
Parallel : Integrated
Experimental Teaching
Model for
Pharmaceutical
Engineering Students
Based on Criteria for
Accrediting
Engineering Programs

in China [44]
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The Impact of
Software Testing
Education on Code
Reliability : An
Empirical Assessment

(45]
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30

The Progress of CDIO
Engineering Education
Reform in Several
China Universities :

A Review [46]
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The Usefulness of
Portfolios as
Assessment Tools in

Higher Education [47]
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32

Towards Outcomes-
Based Education of
Computer- Aided
Chemical Engineering

(48]
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The use of Scoring
Rubrics : Reliability,
The use of Scoring
Rubrics : Reliability,
Validity and
Educational

Consequences [49]
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Using Wikis to Support
the Net Generation in
Improving Knowledge
Acquisition in
Capstone Projects

(50]
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Diagnostics and
Rubrics for Assessing
Learning Across the
Computational
Science Curriculum

(51]
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Assessing a Decade
Old Capstone Senior
Projects Through ABET
Accreditation Program

Outcomes [52]
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International
Accreditation for
Engineering Programs :
Mission, Learning
Objectives and

Outcomes [3]
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Learning in a Course
on Engineering Grand

Challenges [53]
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Creating a
Marketplace for
Multidisciplinary Multi-
University Systems
Engineering Capstone

Projects [54]
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Developing and

Qualifying Civil

Engineering Programs

for ABET Accreditation
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A Confirmatory Factor
Analysis [56]
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43

To Make a Long Story
Short : A Rubric for
Assessing Graduate
Students’ Academic
and Popular Science

Writing Skills [57]
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Learning; Content
Analysis Evaluation
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Methodological
Challlenges in
Quanlitative Content
Analysis A Discussion

Paper [16]
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A Sustainable Process
for Continuous

Program Improvement
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ar

Analysis of Engineering
Invention
Competencies in
Standards and
Programmers of
Engineering

Universities [7]
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Game Programming
for Complex System
Development and
Abet Accreditation
Asessment [59]
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Educating Data
Management
Professinals :

A Content Analysis of
Job Descriptions [60]
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Influence of Gaming
Elements on
Summative
Assessment in
Engineering Education
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371971 4.1 Y10 Content Analysis sneip3asiia MAXQDA

No Factors Frequency No Factors Frequency
1 Learning 823 19 Evaluation 152
2 Assessment aar 20 Needed 149
3 Knowledge 415 21 Context 146
a4 Sustainability 386 22 Conceptual 145
5 Design 361 23 Behavior 160
6 Curriculum 302 24 Experimentation 121
7 Skill 277 25 Requirement 120
8 Rubrics 240 26 Instructional 112
9 Technology 232 27 Tool 112
10 Manufacturing 196 28 Cognitive 98
11 Technical 187 29 Pedagogical 96
12 Environmental 179 30 Collaboration %
13 Entrepreneur 161 31 Capstone 95
14 Create 162 32 Laboratories 92
15 Planning 160 33 Policy 91
16 Communication 156 34 Brief 86
17 Facility 152 35 Expectation 84
18 Management 152 36 Ethics 7l

naftle v1aue WU 36 U938 fam11sil 3.1 fae Content Analysis 9INHENWINSAIVINT

WU 50 UV fTInauualuuni 3 A Learning, Assessment, Knowledge, Sustainability,

Design, Curriculum, Skill, Rubrics, Technology, Manufacturing, Technical, Environmental,

Entrepreneur, Create, Planning, Communication, Facility, Management, Evaluation Needed,

Context Conceptual, Behavior, Experimentation Requirement, Instructional, Tool, Cognitive,

Pedagogical Collaboration, Capstone, Laboratories, Policy, Brief, Expectation Ethics
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Teszinilasiadsnnuduiusvesiiudsidne Tagldmadia Factor Analysis
yenduUssansandusiug (Correlation) vesfauysiiaze wdrsmfuysiduiudiunlily
psfUsEnaUREIiU uagdinneilnsiasefiuansnnuduiusvesiuUsAe feglussduszney
{Aeafu eBunsanumIsvesudazesAUsznauld auaamnevesiLl TN Tioglu

29AUTZNDUNU

A15197 4.3 AND LaziUasigud ves Yadenia 36 Uady way 9 aerUsznau

Frequency | Relative
Code Factors Frequency | Total
Range (%)

AUAINS Vinue kagngRngsy

KNO1 Knowledge 415

SKO1 Skill 277

SK02 Cognitive 98

SKO03 Entrepreneur 161 1,218 1 18

SK04 Technical 187

BEO1 Behavior 160

BEO2 Ethics 71
Gglj’luaﬂ']WLL’JﬂéJE)E.JLLﬁSéQ@OWU'JEJﬂ’J'IlIﬁW]’Jﬂ

ENO1 Facility 152

268 8 4

ENO2 Environmental 179
AUNITINHRULATIAS VAN gRTIAENTARY

PNO1 Planning 160

PNO2 Brief 86

PNO3 Requirement 120

PNO4 Conceptual 145 925 3 14

PNO5 Pedagogical 96

PNO6 Instructional 112

PNO7 Curriculum 302
suanusndleuazn1sdeans

CMO01 Collaboration 95

259 9 a4
CM02 Communication 156




AN397 4.3 AUD waziasidud vad Uadedia 36 Uade way 9 aaRUsEnaU (#9)
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Frequency | Relative
Code Factors Frequency | Total
Range (%)
AIUUTIITNITANYN
MNO1 Management 152
MNO2 Needed 149
MNO3 Expectation 84
787 6 12
MNO4 Manufacturing 196
MNO5 Policy 91
MNO6 Context 146
AUN1TUTEYNFALAZRDNLUY
DNO1 Design 361
DNO02 Laboratories 92
DNO3 Experimentation 121
841 5 12
DNO4 Capstone 95
DNO5 Create 361
ASO1 Rubrics 92
AuUNIUTEIUNG
AS02 Assessment aay
844 4 12
AS03 Evaluation 152
pumAlulat
TNO1 Technology 232
423 7 6
TNO2 Tool 112
sumsSeuiesnadiu
LNO1 Learning 823
1,209 2 18
LNO2 Sustainability 386

1NANS19N 4.3 wudn Tdaenfeades 36 Yadedeslay sausiueenidutladendn

[

19 9 asAUsENOUNEN Aad
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1) duaus vinve uazngAnssu Au3 Uszneumedady Knowledge
inwe Usznaumeiade Skill, Cognitive Entrepreneur Way Technical
NOANITULAL 238559 Usznaumelade Behavior wag Ethics

2) FruAnNINLINAeULATAIEIUIBAIINEE AN Ussnausielady Facility way
Environmental

3) unmInuNulasEsmEngasiarn1saeu Usznaunieiade Planning, Brief,
Requirement, Conceptual, Pedagogical, Instructional, Curriculum

8) frurusauile waznisdeans Uszneusiedladeuiiegis Collaboration wax
Communication

5) AUUTNITNI5ANYT Usznaunietlads Management, Needed, Expectation,
Manufacturing Policy tag Context

6) funsUsEYNALazeanuUy deUszneusielads Design, Laboratories,
Experimentation, Capstone Create lLa¢ Rubrics

7) sumsusadiuna deUsznausielade Assessment uaz Evaluation

8) muwmalulad Usznaumetade Technology wag Tool

9) mn‘%&mﬁa&iwé’aﬁu Usznaunietlady Learning ay Sustainability

e 43 IFaguaruiuasivesiduduesesdusznouuianudnsasis 9
99AUTENOU A9 Bar Chart Iugﬂﬁ 4.2 auduaziUofidudvesesAuszneuLisANAS
wansdadRutladwiinnudnsaanmsdiamaniiteuarnanidnns Besanaudinu
1NlUTee {]aé’faﬁwmamﬁqmﬂué’uﬁué}’uﬁa Leaming, Assessment, Knowledge, Sustainability,

Design, Curriculum, Skill gy Rubrics Wuguy
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JUT 4.2 pnuduazilosidudvetoenuss NaURIIAIINE 159

29AUsENaUNA 9 Hauduasilesidus sareludl

1) fuAng inwe wazngAngsy wuanudwinnu 1,218 Andu 18%

2) MSISEUIRELNE38Y WuALAWINY 1,209 Andu 18%

3) sumsyusulassasvangaswasnisaen nuaNBwiniu 925 Andu 14%

4) gunisUseiiuNg wuaudvnAu 844 Antdu 12%

5) MUNFUSTENALATOBNLUY WUALEWINAU 841 Andu 12%

6) PIUUSNISANSANY WuANUDMNAU 787 AnLdu 12%

7) suwmelulad wupunwingu 423 Aadu 6%

8) AUANNLIARDULALAIS1LIBANNALAIN NUANNDWINAU 268 ARk 4%

9) PuAMNNTINTBLAYNISARANS WUANLAWINAU 259 AaLTu 4%
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lmadia Factor Analysis yneduUsEaSandunUs (Correlation) vesuUsiiaza

Y

[

waUwUINAuRUS LN lussrUsEnauR e U ey As1EilASIas 1N LEnIANUEUN S
U 1 d‘ I L3 = U
YoeiUsineY Neglussausenauiieniu
AduUsEavanduius avlddyaanual r unudnUssdvsanduniusvengudieeng
wlarNunueAEUUSEANTERFUNUS N1SkUaNaRA1 Pearson Correlation ANMUALNNAIL

(faen Nalvd Uy, 2546)

A1 “0.00 ” g9 anasnuslusinudusiusiu (No Association)
A1 “0.01-0.25”7 gD @psiakusimnuduiusiutng (Weak Association)
AN “0.26 - 0.55” MUY @a9RdkUsianudunussyaulunas (Moderate

Association)

A1 “0.56 - 0.75”  nuele apwuUsiANENNUSTEAUge (Strong
Association)

A1 “0.76 - 0.99” el apwnuUsiAnudiusIEAUgunn (Very
Association)

A1 “1.00” ey aesswysilanuduiusivessauysel (Perfect

Association)

d' v v 6 1 [y 1 o &
13199 4.5 ﬁ?ﬂﬂ’mﬂﬁMWUﬁiZM’J’]ﬂ{jﬂ‘ﬂEJLL‘VNﬂ’J’]SJﬁ’]LiQ

anuduiusseninstladewisanudsa STAUYBIANTUAUS
Y U
, Uy g9 gaunn
Sections AT nang
Code Factors Code Factors
0.01- 0.26- 0.56- 0.76-
0.25 0.55 0.75 0.99
yinwe SKO1 Skill SK04 Technical 0.557** v
NOANTTULAY
- BEO1 Behavior BEO2 Ethics 0.365** v
385554
PNO1 Planning PNO2 Brief 0.94* v
AT PNO1 Planning PNO3 Requirement 0.868** v
TAssasns PNO1 Planning PNO4 Conceptual 0.384%* v
wdngmsuazn1s | PNO2 Brief PNO3 Requirernent 0.867* v
dou PNO5 Pedagogical PNO4 Conceptual 0.38** v
PNO5 Pedagogical PNO6 Instructional 0.238** v
AnusILiouay
J CMO1 Collaboration CM02 Communication 0.631** v
RREGRGRE]
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9197 4.5 aguanuduiiussenineladeuwrininudnsa (o)

anuduiusszninsladouisannudisa STAVVBIAINRUNUS
Y U
) U9 g9 gaunn
Sections AT nang
Code Factors Code Factors
0.01- 0.26- 0.56- 0.76-
0.25 0.55 0.75 0.99
MNO1 Management MNO2 Needed 0.485** v
ysAaEns MNO1 Management MNO5 Policy 0.695%* v
N1IUTIIT MNO02 Needed MNO4 Manufacturing 0.457%* v
29ANS MNO2 Needed MNO5 Policy 0.449% v
MNO03 Expectation MNO6 Context 0.457%* v
DNO1 Design DNO2 Laboratories 0.423** v
DNO1 Design DNO3 Experimentation 0.664** v
DNO1 Design DNO4 Capstone 0.559%* v
DNO1 Design DNO5 Create 0.315% v
. DN02 Laboratories DN03 Experimentation 0.758 v
msUszenalay
DNO2 Laboratories DNO4 Capstone 0.354* v
2OALUY
DNO02 Laboratories DNO5 Create 0.533%* ve
DNO3 Experimentation DNO4 Capstone 0.528** v
DNO3 Capstone DNO5 Create 0.737** v
DNO5 Create DNO1 Design 0.315% v
DNO5 Create DNO2 Laboratories 0.533** v
ASO1 Rubrics AS02 Assessment 0.957% v
MsUsELUNE ASO1 Rubrics AS03 Evaluation 0.459%* v
AS02 Assessment AS03 Evaluation 0.535** v
ANMLINEN
warassuae ENO1 Facility ENO2 Environmental 0.113 v
AUFLAIN
walulad TNOL Technology TNO2 Tool 0.229* v

T
=

e : ** ddudAyneatanseiu 001 * TdudAynisatianisedu 0.05

Aswlanann Pearson Correlation fviusunauailag (Fagn navdUyn. 2546)

ANSIAATIZINA N1TEISIAUNAIUNAIIUIYNIGIVING
lunsiasizimnuduiiug  (Correlation) 2w Yadsunsadudsalunis
Uszliupauninn1sAinuimnssuaansuasmalulagusasau Ineld Tusunsu SPSS

o

31NA15199 4.5 asnaguanuduiusvestaty nudnfeuynesdlseneu dUae

v s (% 6 o

nAaMuFuANusiY Meluseduaannn seavgs seaudaiunany uagseauduiusiuging

S RRIRNE!
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'
Y a (%

Ui U998 Rubrics fianuduiusnisuinegsiiiodAgniadfinszdu 0.05 Qv

U3y Assessment Tusgsiugeun (= 0.957 **) Uady Assessment  dA1uduiusyiauIn

'
o w aada

pglitydAYIsERANszAU 0.01 Autade Evaluation Tuszauuaiunans (r= 0.535 *) &3

auladedneglu sadusznou nMsuseliung

|
aaa

U Jade Planning muduiusnisuineseditdAgyneaianszdu 0.05 AU
U398 Requirement  luszdAugaunn (= 0.868*) agluasAusznaunisnnaurulasasia
nangnsuaznisaeu nui1tave Capstone fianuduiudnisuinesadfoddynisadad
szau 0.05 Autlady Create TuseAuaa (r= 0.737 *) aglussdusznaun1sieunulaseasn

vangnswaznsaeu agluasAusznaunsuszgnAuagnIsesnuuy



UNA 5

unasuuazUalauaiug

5.1. unagy

iesullefugalan1Ainu deulannlsansvunay gnaivnssuuazinalulagnig

Naa v

Mo emeiiotarsinga Mskasudvdnaarnmaluladfdvia Tuniswandu (Disruption)

a

v a ¢ aa v 2 Ava 19 '
ﬂ']']iJV]'TVl']EJ”U@Q']ﬂ'JﬂS?@Jﬁ']ﬁGﬁLLagLVlﬂIUIaEJVlNﬂmﬂ']W vLWﬂa']EJ@J']LiJ'ULﬁENV]EjV]Lﬂ?J'J?J@Q LYU

q

an1dunisfine) §Usznaun1s n1Asy uwazdiad Aeensentndanisentilunisasiunas
TuiAfouluNISANANAINLEZUINTFINNTANET [1]  ieMSHERTMARTAMAIN a11150

ululszmaduNIuNIE1eIugIUTIATIMTON1IS AYITInAMAINNISANYT A SOs 81

=

AbSEU AatiuiieaMuweiawazn1seausulalusERULIWIYIR Useinalnedsdemsenidngs
ANNAIAYTBINITTUTBIAMUAINNITANYITEAVUIUIBIRUAZNTLUIUNTTUTOIUUL DD TN
1agn15315ulATINITTUTOWINTFIUANAINNITANYIVOINANENTIAINTTUAIAAT LUTEAY

USeyayrinudin (madiamnas Washington Accord) @sfiailuszuunisimuniingauwaziiuy

o o o =

gausuliuauInNgad nsun1ssusasnIsAnwisiuiainssululan dedeeinnisusuuse
N3EUIUNITINUANY NludnuuzUFUTe (Re-engineering) Ufj59d33A (Re-inventing) uaz
U3)5U (Reform)

MNMITE Yadeuniarudnsalu ABET (United States) Nan1sivenuinilasnusznau

o w L3

A1ty 9 a3AUsENaU Lakn aeAUsENaUMuUAIINS Vinye wasngAnTTN BIAYTENOUAINNS

>

[ 1

Soudegnedadu esduszneusnunisnuilasaimdngnsuaznisaou adUsznausy
N15USEUNE D9AUTENBUAIUNITUTEYNALATRBNLUY B4AUTENBUATUUINITNITANY)
psAUsznaufumalulad esdUsznaumMuanInLIndeNLALAIS1UIBANAZAIN LAt
psAUsENOUMUANIT oAz NsHRANS

A s

HAN1TITENUIIRIAUTENOUNLANUAIATZIan Ad BarUsEnauAIUAINS Tinwe

'
o

LAENRFANTTY UazeIAUTENOUAIUNITISEUSDE198

a

g
gu Anlu 18%  ssAUsznauTidngy
= (3 ¥ ¥ L2 a [ 13
59931 AD BIUITENEUMUMIUNUIATIE winansuazn1saeuAnly 14%  asdUszneu
ATUNIFUTEIUNG BIAUTENBUAMUNNTUSTENAKALNITEDNLUY karBIRUIENBUAIUNMIUSNS
nsdny Ay 12% wazainnuideinuiuennioanesruszneulunszuiunisuas &9
wuesAUsEnavatuauu Ao esruseneumalulad Anlu 6%  osdUsznOUMUAIRRDY

LAZEISIUILANLAZAIN LazaIRUTENaUATUAINLSILTDLAZNISHRAT ARLTY 4%
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nesAUszneuns 9 ssrUsenauamnsaasudadeusaudnsaluy ABET lalae
N5k eseuAmnIMUsENaUMIY Plan-Do-Check-Act %3ai3eni1 PDCA Cycle laud 13

PUHLY NSUURNU N13ATIVAOUNAIY . AZNITWALUNUNIUNTTUIUNTYINNUY LNl

[ a

anunsaaIuAuAunldTuAs dngau/mineinsteutinszuiua lumuiddeiilseuiv

9

UNANYY NTEUIUNMITINNU LWTBUAUNTEUIUMSANBIS 8L VINANYINIUNTLUIUNTIANTT

NALINNTT NsUsEluKG WagnsUsusegwattasuesandunsiny) dnfnwiagkiu

(% a a A

Wgreseuamnm Tuauldeilizendn 19IMIUITMISANANNTANY ABET ¢ Handn Ao
=< =

v a a = Y A 3 A 9 = 1% YA =
UUNANIUNITANYILLRT Naﬂwmgauv\lﬂﬂigaﬂﬂmqﬂL{j'ﬁﬁlﬂﬂmaﬂqUUﬂqiﬂﬂ‘qu@i%uvb QRN

ANUANYTAINTBUTIS AT TiNYY UAENGFNTTH

Attainment & Standard
o iranility Lemeoee e oo - SRR . o . Programs
1 Management

sAccreditation
Qutcomes

i)

a
SEnEATHETUIH
T

-

orawulasaaie

L0
%
wingasmsaey knowledge

Skill. Cognitve

99
osmice older‘h | e
\NaW
s i

1

Entrepreneur,

Technical

Behavior, Ethics

Fe 2
‘amwmnﬁnumzﬂqa‘ﬂmamwa:mnl maiulad JI mmdanfiennsienns

JUT 5.1 2935M1SUTMIAUANATTANYY ABET

mﬂgﬂﬁ 5.1 29INITUINIIAUAINNISANE ABET  T¥nseuaun1s 1aseunmnw
FsuUsznaulusng Plan-Do-Check-Act ‘Ui%ﬂ@UﬁULﬂ%@ﬂﬁ@ﬁug’m%@ﬂﬂ"ﬁ’ﬂﬂﬂaQﬂé SWOT
wio indedlefilddmsuinsziauandounisuen PEST MsAsevEaladudy N9
Ailsdansannemelutarneuen sliduwumdunsturdeu Ussneusae 9 ssdlszneu

wisAudN5e loun asAUsEnauduAmIINg vinve uazngRnasy sadUszEnouiuNsSeus
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0813d9Tu psAUsERRUM UM INNUlATIadngnIuaznnsaey BeAUTENBUMLANG
Usztlung 03AUTEN0UAIUNITUTEYNALATRBNLUY 8IAUTENDUAIUUINITNITANY
psAUsENOUMUAN IR dRLLAYAIELIBANLAEAIN Way BarUsznaUM AT INTauAE
nsdeans e lilaliinds Snunginfiniifeuszasd (Graduate Attributes) Ao Hadwsves
M3ANYVmMENgAITIAMUAYBUIRNAIING dnwalzANANaLAETINYE TALAR WazAdN
UszwgAvesgdnianmsdnwiainudngnsiiiesnelunisuszneuendwiamngsy deanndy
msfinwdndudesuimsaunmnisanyiliiin Program Attainment on Student Outcomes
AonsdanmsnsfinuuazUseidiu SOs Tldnadia fmadenlowadnsvesmsnmsein
99 N1sUsEluNanIsEeuAINssuNSAN Y Tuudasinuues Graduate Attributes iuans
auaonadeanienyuiulunavaidesty anuduiusvosesiusznoudig duasas
U3MsAMNIMSANY ABET anansnaSunelasdl

fupou Plan Aetumeunisinasisevsmaninsuims muenisaunulassess

[
L2 =

VANGATUALNITABY NTEUIUNTHABIDIAELATEINONUFIUVDINITINNALNT LWU SWOT

Y

AUANUALATIZNEILINABUNEUBN PEST iaUIe I UaIUNISAl WALANNABINISHALAIIY

Y

avTsoadiidaudaudernisluazniouen thangnismaususisidediad fusie ulsune
IngUsEadn wagnadnsn1siseus (SOs) [38]
Funou Plan Uszneudsesdusznaudnugnsmansnisuivnslasinis Ussnaudae
Y1298 Management, Needed, Expectation, Manufacturing, Policy Waw Context wag osAUszneU
AU TNRUlasiasvdngnsuaznsaeu Useneunlglade Planning, Brief, Requirement,
Conceptual, Pedagogical, Instructional, Curriculum
NSNS 3UFUIINNT TnseiuiunesAns endelndesilefiuguuainisnis
nagns SWOT uay PEST \Juedesilolunisusziduaniunisal Tnoidunmsieszsianim
wadounglulazasusnesdng iedAnwinuildudoyaudninnasuiduuuamslunis
dufusuiiolinsaaznaevaussron susqimunevetesins n1TlATIEREaN W8S
gafmafiervuasuImslunsimuntzdednisiasginansenuiiinaindadesnge e
Tnedeyaravaneiild azdiefidmstnungaudauazgrdouainanmuandonniely Tona
wazgUassnananmuIndeunisusnmasnaunansynuiiidnenwaindademaiiinents
ynauvesesAng My SWOT dninduFeweinsiaviununagnsisniageaz el
psdnsldvauivaniuamuasiaies sauimsussdiunnudesnisuazaunian el
dlddnnds Sussyilianuisadmundmunaliegisgneuaryssauainudise lng

AATITINANLINABNNEIULATEN NN ONNBUBNTDIBIANITULY TU 4 Useiiu AB
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