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001111 | mmwdinquitusty (Fundamental English) 3 (3-0)
001134 a'ri_ﬂﬁﬁuuaxqﬁi]mtg"lﬁaaﬁu (Civilization and Local Wisdom) 3{(3-0)
252182 wagid 1 (Calcutus 1) 3(3-0)
256101 wanuail (Principle of Chemistry) 3 (3-0)
261101 Wand 1 (Physics 1) 3(3-0)
301101 lﬁéaaﬁaﬁu_ﬁﬂumﬁmnﬁulLazn’lﬂ'ﬁﬂu {Engineering Tools and 3(3-0)
Operations)
598 22 wpie
aansaneUany
001112 | mwdnguwau (Developmental English) 3(3-0)

001173 | vinwedin (Life Skills) 2{(1-2)
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PGl 3187391 widenn
001 | AguATwatule (Personal Hygiene Courses) 1(0-2)
252183 | umandd 2 (Calculus I) 3 (3-0)
261102 | #and 2 (Physics 1) 4 (3-2)
301334 | midamsradasndglunugramngsu (ndustrial Safety Management) 3(30)
302111 | narandiengsu 1 (Engineering Mechanics 1) 3(30)
302151 | @euuuuiengsy (Engineering Drawing) 3(2-3)

374 22 wuenn

T 2
AMANIANEIAY

001172 | ndansniaduiuiin (Living Management) 3 (2-2)
00l | Sadnuialu (en) (General Education Elective Course) 3 (x-x)
205301 | msanadifivinis (Reading Academic English) 3(3-0)
252284 | wAng@d 3 (Calculus 1) 3(3-0)
301303 | afi@drangan (Engineering Statistics) 3(3-0)
302212 | namansifangsu 2 (Engineering Mechanics 1) 3 (3-0)
302231 | anviviarans (Thermodynamics) 3 (3-0)

524 21 iaeiia

aManTanulany

001113 Adinguviannti (English for Academic Purposes) 3 (3-0)

00 1xxx Fyadnuavialy (180n) (General Education Elective Course) 3 (xx)

301202 Janenssu (Engineering Materials) 3(3-0)

301304 LswgAEnSImIngsu (Engineering Economics) 3(3-0)

302221 naFEnIuBItaLT 1 (Mechanics of Solids 1) 3(3-0)

302234 narmanivaswnilva (Mechanics of Fluids) 3(3-0)

39U 22 wileia
i 3
MAMSANEAY
301211 | n33a3Bn13M@n 1 (Manufacturing Processes 1) 3({2-3)
301313 [ n1iAuANANNAIW (Quality Control) 3 (3-0)
301314 | Sennssumdocio {Tool Engineering) 3{2-3)
301315 Lﬂ%f'aaﬁau.azm‘si’mmqqmmwnﬁu (industrial Instrumentation and 3(3-0)
Measurement)
301332 | n7idesdwniluaiu (Operations Research) 3 (3-0)
303201 3ﬁ1n35u1ﬂﬁ1ﬁ'u§'lu (Fundamental of Electrical Engineering) 3 (30}
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A13199 2.2 (da) WHUMsHRUVANEATIMNT SuAan sUMTN
WEIv | 99 miqgiin

Xooox | dvndena3 (Free Electives) 3 (xx}

59U 21 winein

aansAneane

001171 | #imuazguniw (Life and Health) 3(3-0)
301212 | ns5ui8n1suén 2 (Manufacturing Processes ) 3(2-3)
301331 | mifnwimsufiRnumsgaamngsy (Industrial Work Study) 3(3-0)
301447 | Gmnssunisgendiss (Maintenance Engineering) 3 (3-0)
305171 | msideulusunsursudines (Computer Programming) 3 (3-0)
Xooox | Jvudona’ (Free Electives) 3 (x-x)

594 18 vasna

nAgesay
301391 | Bnvusudmnssugramns (bislowmiagiin) 6 miefin -
Training in Industrial Engineering (liisanin 270 ‘fib‘ﬂm)
U7 4
AANISANYIAY

301416 | MINUHULATMUANMIKAR (Production Planning and Control) 3(3-0)
301436 | MIRATISHAUNUNINENEINNTIY (Industrial Cost Analysis) 3(3-0)
301472 | YfURnTdeansaugnamnis (Industrial Engineering Laboratory) 2 (1-3)
301491 | lassammnivanssugnamins 1 (Industrial Engineering Project ) 1(0-3)
301wo¢ | Fvudomewizany (Course Electives) 3 (x-x)

394 15 %iehia

aMansanelany

301417 | nspanuuulasnuananungs (industrial Plant Design) 3(3-0)
301435 | n13dan13euimnIsu (Engineering Management) 3(2-3)
301492 | lassnumsimnTsngmamnig 2 (Industrial Engineering Project 1) 1(0-3)
301 | AWuden@nIzaIn {Course Electives) 3 (x-x)
0o | Fudanawizaun (Course Electives) 3 (x-x)

791 13 vuhin

5514289

fs

NN,
2 7
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MidenFeuseivlunguaingdwieli 1wy 12 miheia

NGU3UIIANTIUNTIANITNIIAINTTY

301333 AQvunggRaInTIl (Industrial Laws) 3(3-0
301336 MIIANTIAMNIN (Quality Management) 3 (3-0)
301337 MIdeanULaEATUAIIU (Sequencing and Scheduling) 330
301338 A39AN13IAT9N15 (Project Management) 3 (3-0)
301339 nsanwANdulule (Feasibility Study) 3(3-0)
301437 FMINTIUTHUU (System Engineering) 3(3-0)
301438 FmnssuAmAl (Value Engineering) 3 (3-0)
301442 nseeans (Freonomics 3(3-0)
301443 FEUUmMTIAAR NI IAMIdmMiUIAIne (Management Information 3(3-0)
System for Engineers)
301444 MsUsEudanasnu (Energy Conservation) 3 (3-0)
301445 N1597804 (Simulation) 3 (3-0)
301446 dnnisvralaguviu (Supply Chain Management) 3 (3-0)
301448 MIBaNLULKAEIASIEINTIAAE (Design and Analysis of Experiments) 3(3-0)
301463 msldreuiameiluadmnisugaamms (Computer Application in 3(2-3)
Industrial Engineering)
NEUITIIAINTTUNTTIANTITVNETANTIY
301473 N3IREUNS I iwenTiamia (Enterprise Resource Planning) 3(3-0)
301496 | viaUpARaTIVINIRINTINgREMNTS (Selected topics in Industrial 3(3-0)
Encineering)
301498 Ugyw il daIngsagnaIvnis (Special Problems in Industrial 3(3-0)
Engineering)
NANIY1IAINTTUTHUUNITHER
301421 | minssudima (Textile Engineering) 3(3.0)
301422 sEUUAIUANSALEIR (Automatic Control Systems) 3(3-0)
301423 Fennssulavizns (Metallurgy Engineering) 3 (2-3)
301424 sEUUNTIHERINLLTR (Automated Manufacturing Systems) 3(3-0)
301496 viriadnassvivimnasuanamnis (Selected topics in Industrial 3(3-0)
Engineering)
301498 Ugywifiumsimnssuguamns (Special Problems in Industrial 3(2-3)
Engineering)
302453 msaenLuukasnsuanlagldnouiinnasdie (Computer Aided Design 3(2-2)

and Computer Aided Manufacturing)
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2.10 @dmamiuauide
2.10.1 fadfdeeas (Percentage) ﬁw%’uﬁmmzﬁifa;&aLtaxmﬁﬂ%’aaamﬁmﬁ'ﬁm&a
g L L7 = ar < a
WanuyagnauLuUdaunl (UL dadiay 2542: 144)
f*100

n
We P uvu fsevay

E‘]m‘iP=

° -y o " w
f unu SuunsenudifienImIAseay
n umy Srnudayarain
2102 ewdaaads (Aithmetic Mean) Wudnmaialufunuvesteyana
- & v oAy = d v o o & | el &
Yige iz [udwibiowdes Wudiilamiusaduna dudiifienaudsunuiign uaz
v o o = ' < o o= 1 e ' o vood
Durwiiusyaniningega Tow duedoavads fo wasnmesddanaviiemuawogie
ldnmsdananesdaya wdmsmeinnudedwvadoua @y awer wazdmnn

d@wad 2540: 53)

Andsavadinaunsamildlas gas X = %
dio i unu Adannvestoyaddud
n - wiu swnudiegedaya

2.10.3 andeauusnnsgiu (Standard Deviation) Wuritusuendisnisnszaneves
Foyadunistamsnszaemeadiniduunavialy Mdwiuseudeuieeieg Tuendoya
nssnedoantumndeeivila ndeyadnilnmerinddedomnn ruderuunasgmfos
ey Tunanduiu fdeyawiazgnedvinilnasndnedaiudssn dndesuanmsgud
adlAnnn uasdiadoyavndaiiduvinfumun Andowuunasgpuesidifugus tufelis
N3NTEREET (F2U ?ﬂéﬂﬁ wazdsnon aeer 2540; 103)
_n2x2—(2x)2

N(N—1)
= o
o SD U ANUBALUULNATEIY

gn3 S0

2 r < o
2X UNU HATIUNAZLLUULAASEIENN8361849

(X ) Wy wasnwensTavLRend e
N unu Sndlungusiaetng
2.10.4 WBnveaoumaiannsodwuniSnimeadfosnu 2 Usziangeil
(Aae Milvdlygyn 2546:223)
2.10.4.1 Fonmsynaaiiwisuumia (Parametric Statistical Methods) i
wialiaveansaue1eds vndaddveanguieduludsimniimeivessznns Taveguu

Hugnwesennasissiuunvismaisiumsiive ideamsaguluis wy ttest dmsu
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, . L . }
MINAFBUATINUANANTENI A LABYBTEYINT 2 Agu Ftest  dwiunadaunliy
wsUsmseniadszging p’ -test dwmduannuuandnassuinedndiuressvrinsuatengy
Wy ﬁamnmLﬁmﬁuﬁﬁﬂﬁwﬁaLﬂuﬁugmwaam'-mmaaUmaﬁﬁﬁww}mm%nehu'lmﬁlﬁuri
n. Amnsdieeiveslszanns leeimluudwmnsiimasavsasd
2 o ) 1 2
Anwuzemstazansanmuniuailudssainsia
o ar = M
A, ANHUENITWINLAYIUTEYINT MnUsnaulaludsyeins?
AnwnasRoalidnunznIuanwaa (Parent Distribution) wuulawuunila wu Uszsinsazeaadl
1 o 3
uatngiuasuantaanuuung Wuiu
2.10.4.2 F5n1sMsEDANUNITIUASH (Non-Parametric  Statistical
=y 1A = Q-‘-’xq' 1 1 =Y « 1
Methods) [uimailavenisagusadansadnilissyamasiiiwasvosuszeins wazlyl
L) [ L1 = A’ £ c’ Bs  eF ar .J q"/’ =f
sudludasiivonnaalaawuiNgINUaNEHUEN1ITHINKIIVDIFLUS MUY INTAANYIUIIATI
Wanmatiation I5n svageunliduiudnuwnizniswanuaavadlsyeing (Distribution-Free
Test) Wu 7’ -test d1msunaaay Goodness of Fit, Mann-Whitney U Test dwiuviaeau
° v pu| i o W | [y w POy
fuvisiedsven)szansiiliudaszainiu 2 ngu sty (Tapn ndudvyyn 2546:225)
5 =) % . =1
mwmaauwuaam’fm&a wuy Non-Parametric Statistical Methods n3td 2
] 4 ] o e " qr o o b Qs 1 = o e'.’; =5 i ]
nguiegraiudaserenuiunstindeyafmedsivviuvaasutiuldoninanussyinsiilii
1 =3 5 1 r 1 A o
MNITUMSUINLIS 3N IUNTEINLe wilildnisuanuaawuuuni Gnvianausaad i
a v gl} 1 as as A 1
nagauiiuules venaniligvaaauasa: ivilonudnvurvesdiudshiaenagsuinag
Analavsali GeonvvuilunisinszauEessudu Felianusaldnisveasudiedais z
X » a e v v oA C wa & v aa
waz t wwumakanuaswuulnile nmsvaaeuARbedmsudoyaninaandRuvuiieeldada
fim Mann-Whitney U test
2.10.5 35 The Mann-Whitney U test tHuid#ldnnaauin doya 2 ga fifnansag
EJ L] L] =1 ar =5 1 H T [} £ ll’:: L[] =Y o =Y = =l o
adwwdadeaiunield lneildaasdutowans 2 gaadiadudasznu F5nshossiinigly
o ar o 5 & d. = [ 4 £y ' Y [ =1 ar [
dnduivesdoyans 2 galasiioaiiounveyadedien 2 gadudoyaymiieniu wi
Besdwivnntiesliinn ssldiudoya fe (Faen nilvdtyan 2546:416)
n. dayasglunnsn3esd1diu (Ordinal Scale) WWuatatos
1 7] T Glj [ o 1 CJ = 4 ar
1. naushegrisananguldulagnsduniiudaszrany
] P .
a. Yayaunsuuuuuusatiles (Continuous Score)
AFNSIUNTANLUU A
- hdeyaie 2 nduntdSuiumuA ALY aufiusaznduildnnu o, uas g,
- 'mwa30umaqé’uﬁuﬁimﬂaL{‘Jumammwnna:u awndleuasnudy 7, waz T,

- AV U test 2 Avnugnsseluil
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nin+1n
U|:n|*nz+l_21—'—R|

i+
U2=n;'nz+;_ﬁ'

2
el =y A =t -] L) 2 [
2.10.6 73 Friedman-test L{"Jm%ﬂ’liwﬂaauwﬁ]::L‘i&laa’lm‘wagatmas case BN
Lz Qs n': o as i = 1 ] 1 A o @ d' ] as e
fuds fatiudraundu 1 8 k wdrrnurnisvssdduiivsiudasiuls adfvaaeuoy
[ & as ] = o w aa = r [
WuRsiduseInadeuesdsiufl wazadanaaavaziintsuanuaslagyssuanwuulaauais
37 L o ar =4 L P o o P L] b3 2 oy o . ’
Toyanldfaduriaduay viadudeyafleglugudduiioguirfld Tavadfues Friedman
faildangns Aail (fasn Miludiiyeyr 2546:426)
12 K 5
Ffr=——{ YR }—3*n*(k—1)
s nk(k~1) ;—,'

Fr fin Aaniave Friedman
R, Ao Amaussduiulungud i
k As Swounguiiumeaey
n Ao Swushegefithmedeau
2.10.7 35 Wilcoxon signed-rank test un1svaasumamasni1aseninenvast

er 9/

wususinge asliduteya fe (faon Milvdynn 2546:417)

2

=

n. deyavziinisuanuasnuulafils

€

%, doyadtioarieglu ordinal scale
Farslunmsaniiveau A
- wirarivedayausiayy auuinisnnu n g

o 1 X L7 7] 1 v [F=9 A
- mamenleus s ugunueiile Inglifeataavney

s ef d' a [~ i < o s -:]cll 1 )
- WinaswswuRUnlataedwundu 2 A1 fa wasvesdusunamadtauuIn

wavau auuilonasindy B, way R

~ Amnuaadd wotmildluneasy muqmwialﬂﬁ
nin-+1)
2
-deR, waz g TwisuisuiuAtainasnsnsgiu Wilcoxon signed-rank test

R.+R.=

nsiaadisasufiamesgldibudiuiives Wilcoxon Fudumaininasdulunis
sonFuuAg (p-Value) uiaq

2.10.8  #s¥dns Cronbach's Alpha \Husilldianimnindede visldiamn
donndoinielurssdmauduuseans Alpha AldSuruiisnnnn 1Wianindeiauuuia
arwAasiy wuuiamnaidn visuuuiamadsinelaoludiinesuuduvinfuadunns

v  a ] " = = o 1t o a ' )
TariiaUszinarananleefigaiivanniiga Cronbach's Alpha iusnifinnnaadeuss
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5 ‘
dudsslntavdiiug vesdnumnrianudaiivuaval Cronbach’s Alpha e Andudssavi
[] L] L7 - :{:Jd or [ 1 d-#l [-] 2 [l o Ped 1
aglutag 0-1 Arduyssdvandarsialauinnda 0.6 Tunsdifififasoudon uasrarinldien
G071 0.6 AFlEBIRuRLUABUAIRYN (Tann gunste)
t
) st
gns Cronbach’s Alpha fa Cronbach O = (—] =
k—1)| s
K = 3MUIUYDUDLUUIA
s? = AUWUSUSIU (Variance) 98499 |
2 = ] i
S ATULUSUTIUTDIAELULGIL mammuﬂsﬂsmsswm;dmau
) ' v ol P s o w a a 4 o w = - [
ﬂ']’e]EJ'NLL‘IJU'JﬂV]SJﬂ')'\lILV]ENElll‘ld‘iﬂj muEiituuiana@eivenyenile Fvialubaufiuiiu
lagdimony 5 4o wazlifnay 6 AU HANMINBUVBIAGZALUIING AT
\ ', ar ' f @ et = «
A8 A15IN 2.4 LWUUIANIAUNEELYTAL (g = 1)
 fmeuseutn-6  fa1 %o 2 to3 %04 fos RELUTIM
Aufl 1 ) 3 3 3 3 3 15
Audl 2 4 4 4 4 4 20
fAun 3 2 2 2 2 2 10
Al 4 5 5 5 5 5 25
AuA 5 1 1 1 1 1 5
AR 6 2 2 2 2 2 10
ZK 17 17 17 17 17 85
Z X2 59 59 59 59 5% 1,475
5.2 181 181 1.81 181 1.91
N15ATUAN
i
) } , 2 x = () 6X59—(172)
do 1 §= : = =1.81
n 62

Wil §=s=g=g=3=181d0ud s = 5X181 =9.05

=1

= ; =45.14
n 6

o nz X = (Z x)2 6% 1475 — (85)
P 2

r

re W30 Cronbach O faQl = (————) =(—5—)[1—£) =1
k—1 s 5—1 4514
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Agn1saniiulaseeu

KX o 4 A & v o v d A aa o v ot
UNUNATINN LﬂsﬂauammUﬂqsLﬂUﬂaHa AFATNLATDIUD 'Jﬁﬂ'lilﬂUi'JUT]l’ﬂ@%ﬁ 0

a € 8 o a v Iy = ' &
Swreideya wasadanidlumsiinnzideyadssnvazBunsiolyuil

3.1 seaiiefildlunsiusiusudeya

e

o o A o ar & A o g 1 = 1% Y =
LﬂiBQNﬂwlﬂUﬂ'\53QUﬂ'ﬁ\‘luLUULLUUﬂaUﬂWNWHQQHaijq‘UU Lwalsﬂﬂquﬂmﬁnwmgﬂ

S .

manTavsatudinnuaudaiiure s ldvusinfagusznaun1sgadmni sy Luuaauaiy

=

[Y) 1 [] [ a
AR WU 4 sauan

- o] v W & Py
pouit 1 Wuwuugeunuifafuteyaiuguuesdreunuureun Iy
. d!— = o = a 1
#329d0U5I8N13 (Check list) [iansuiiwnudsnnimue AaUsslnnuegaamnssd Amurla
fmpunuuaeuny EimsAny wasdssaunsailumsvhauluuidn
| o =l o o a as
aouil 2 WunvuaeunumrwAasiuiieifiuand nvuen1IvINIsLasAMENYIILYB
o/ e =) Ad 1 o w = = a
Judnimnssugaaunisiiflasvasavesdniulsznaunts wdatiudmmudmAndnd g
W = €0 v 2 ° 2 voo4
22 4p gumslalusunsueaafinwadiiuiu 7 1o aunislin1eidnuaug 5 19 wazanuaue)
o 1 ' 2 W o as [y e = o v o
31 10 4o urazdalamwuadadenty 5 sedu As wnitan wn Yunaw tes dsehiga
litiae
=t al [ [-4 = =1 44
5 wnehs seaumaitulunsyszneuivaiwinnian
4 wneda szavamusiiulumsuszneuivdnein
3 wnede seduanudiuluniyszneuisndwiunans
2 nwes seauasEwlulunsussneuiviiwtes
1 wnedy szavaudnlulunisussneuininlesign
0 winefls seduanusuiulumsdsznevininbidiag
o ] o o ar o A a - o
aoud 3 WumsdaduarmuddyuaangiivinisinanTsugnainnis wwelviiu
= | = Ao e o
fanguivimanddgiaaluaansznauns
= [ =Y . P =
aaun 4 uwuvaaunmudanen (Open-Ended Questionnaire) Weliauedofaiiu

LasdaLdustiug
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3.2 FWahauaselelumsiiudaya
n"ria%"mﬂ%;aaﬁmﬁa‘[ﬁ'lumﬂﬁm'msw%’a;}an1sﬁm«n@mé’nwmzﬁmﬁmﬁﬂn%mn
vangnsimnssugaamnis tnsldanulsznaumsgnamnssululssmdlvedugneu fe
wuvaeun §iTuldduiiums dil
3.2.1 Anvienasidendeatuimiddsdesdifsliinnuiuasanudlalusoas-
Bearnag onfulasaiee mdngnsimnssugaamng snivedousms uasnsou
ANAITEAURANANYIUITE (TQF)
3.2.2 Avumdssiubinseunguitlownulassairimdngnsimnssumanstndinan-
YNTIMNTTUGAANNTT NANGRIUTUU WA, 2545
3.23 huuvasuaia¥eiy iaueeasdiiuinuiitansiany imaudludFuygs
LAELARIAY WAATILAD AULUUAB AN
3.24 huwuugeunudiléihmauiulsudlowd: Wausliraeznssamisinnms ne-
AINTIUYNAMANTINIY 5 iU Ag
3.241 a5.03Us Aniles
3.24.2 wrdwg  Andng
3243 AT.QWE  WIHLESY
3244 ps.oRdnd laugy
3.245 o.A3dan Ivednd
\iansa9deuAImILRBanss 1Baievn (Content Validity) uaslddaiausuwus
Uiusaudilagnnsy
3.25 duvugeumeiildumsuinigmindelausuuseesnnznssunTiving @ue
mmsﬁﬁﬂ%‘nmﬁnﬂ%"aLﬁamwaa‘ummgna’fm‘umﬁam’lumé’nqm
326 wvvdeuamiviuludleafangalunaseslivuvduivianlumeiviim-
nysugaamns Mhildnguiedndlunsidende st 30 au
3.2.7 'Li'lLLU‘uaa‘umuﬁwﬂaaa'b&'ué’umﬂ%’uﬂqqLLﬁl%mﬂu%aLauaLtusmnﬁﬁmmjuﬁqaﬂw
Lauammséﬁ’ﬂ%’nmLLaa:ﬂmsn'i'sumﬁﬂnnﬁ"ummﬂqmmwniiuﬁnﬂ%Lﬁa_msmﬁaumm
gndfanduadegaine
3.28 viudpmudaausuuy wazdmhuuugeunueduanusal et lldlunadiu

deyavninnguieglumsidorely
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3.3 FFailunaifivsausaudeya

lumsdndumaiiunuradeya @dsduiiunmaduneuds

331 vhideswemideiusesnansimnssumans smvinendouisens

33.2 detisdefusewiannuuasuandiaoulssnaunmsgmaminssulusemelng
W1 5 nguitldvmsduunly Lﬁamam"méauﬂa‘lunmﬁuswsm%’m&a

3.3.3 i'susammuaaumuﬁlﬁ’%’uné’uﬁumnamuﬂssnavnﬁﬁm*‘] WorhualuTsey

Tususioly

3.4 nsieTEvivaya
g}’%ﬁ'ﬂ"lﬁﬂ'muuaaunmﬁlﬁ'%’uﬁumwgmmmﬁﬂLﬁumﬁﬂnﬁns:‘,ﬁﬁﬁU%gaﬁ’aﬁv
3.4.1 A5IABUATIANYSAIBILU VAU LT FTURLAN Anidanianzatuiiauysal
3.4.2 ATI9HRUALIANYSOIvRMUUAB UM TURALIA Antdenionzatiufiaunysal
343 Ureufiameslumsiinswidoya Tnoldlusunsuduiosy
3.4.3.1 Anneideyauasmdriosaniniuieyaidesfuresmeunuuasvan
PNUUUABUAWIADUT 1
3.43.2 wiruedy (arithmetic Mean) LLasfhmmLﬁmwummig'm (Standard
Deviation) 3 1niuvapUnBNOUT 2 YDIUAYR NI TULALTINGAAMNTTUNAY SN Wila
ralaiSouiioulasltinasiseiiunuuufnuesivad (8est. 1977:174) dais
| FALRABTEWIN 3.67-5.00 e frudniulumsuszneviniwes
Tusgduun
FadtsEMIng 2.34-3.66 N dendniulumsussneudniiney
TusgRuvtiunan
AnRAuTEWIN 1.00-2.33 Wl fmmdudulunnlssnavisdves
Tu seiutiey _
'vhmﬁLmﬂaﬁmmﬁmLﬁuﬁa%ﬂuwﬁ’nqmﬁmnﬁuqmammsﬁcﬁﬂisnmmsﬁmms
ul%'auLﬁauﬁfmawuaﬁsﬁ’ummﬁﬁL‘i‘Ju’Lum'ﬁJs:ﬁnau"ism?ﬁw*umusiasqmawmsﬂm%%’
Mann-Whitney U test wagdiaseiaudedelilagldng Cronbach’s Alpha
3433 vadeuduyiign wWisuiisuarmdiyueangidvimaimnssuga-
M3 laeld3s Friedman test awnuuudauammneudl 3 dwumuuans1einaaouaany
unnshautusreglagis Wilcoxon signed-rank test
3.4.4 Uisma'ﬁaLauauusLLaaa‘l’mnejumuﬁ']ﬁ"ua'nuﬁ"uaaﬂﬁaLaummslumsﬂ%’uﬂqq

WENGATIMNTIUGRAIMNG ANSIFMNTIUANERS UTINeISouLseS
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ar

3.5 addiidlunsiinsnzindngns
adanldlumsduniadail didulaldnauiinmeslunimsvideya Taoldlusunsa
dufagudmiuenadi il
35.1 af@inug Idus $ouas (Percentage) dmivieseideya wavmimiovas
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1 i
AWM V.1 WanmInA1 Mean uag

Descriptive Statistics

Std. Deviation amawnssueiueus

113

Std.
N Mean Deviation

question 1 a5 3.36 1.026
question 2 45 4.11 .885
question 3 45 3.51 920
question 4 | 45 3.64 1131
question 5 45 3.49 q27
question 6 | 45 3.18 1.154
question 7 45 4.02 941
question 8 45 3.22 .850
question 9 45 3.78 1.185
question 10 | 45 3.31 1.145
question 11 | 45 2.60 1.009
question 12 | 45 3.96 976
question 13 | 45 3.24 1.048
question 14 | 45 347 1.014
question 15 | 45 2.89 1.092
question 16 | 45 371 1.079
question 17 | 45 in 1112
question 18 | 45 3.24 1.111
question 19 | 45 3.53 1.079
question 20 | 45 4.20 944
qQuestion 21 | 45 344 1.078
question 22 { a5 3.69 973

Std.
N Mean Deviation
question 23 1 45 4.29 57
Question 24 | 45 4.38 834
question 25 | 45 2.96 1.021
question 26 | 45 327 720
question 27 | 45 2.82 839
question 28 | 45 244 1.271
question 29 { 45 3.09 1.609
question 30 | 45 4.02 .783
question 31 | 45 3.87 786
question 32 | 45 3.78 876
Question 33 | 45 3.78 795
question 34 | 45 373 837
question 35 | 45 442 657
question 36 | 45 4.31 .848
Question 37 | 45 4.38 .684
quaestion 38 { 45 431 701
question 39 | 45 436 743
Question 40 | 45 4.49 .661
question 41 ; 45 in 733
question 42 | 45 4.16 673
question 43 | 45 402 783
question 44 | 45 .20 757
|
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Std.
N Mean Deviation
question 1 36 3.17 1.540
question 2 [ 36 3.47 845
question 3 | 36 31 1.141
questiond | 36 3.44 1.340
question 5 | 36 3.56 939
question 6 36 3.22 929
question 7 36 4.08 906
question 8 | 36 3.00 1.309
question 9 36 3.53 T4
question 10 | 36 33 1,191
question 11 | 36 2.64 1.222
question 12 | 36 3.17 1.429
question 13 | 34 2.78 1.174
question 14 | 36 3.89 1.190
question 15 | 34 2.61 1.222
question 16 | 36 3.50 941
question 17 | 36 3.17 .655
question 18 | 36 3.03 91
question 20 | 36 4.33 676
question 21 | 36 3.39 766
question 22 | 36 281 1.348
question 18 | 36 303 971
question 20
36 4.33 676
question 21 | 36 3.39 766
question 22 [ 36 281 1.348

Std.
N Mean Deviation
question 23 [ 36 4.58 500
question 24 | 36 | -39 1.191
question 25 | 36 2.61 1.218
question 26 | 36 319 1117
question 27 | 36 3.03 941
qQuestion 28 | 36 2.67 986
question 29 | 36 281 1.3%0
question 30 | 36 3.97 B78
question 31 | 36 381 1.009
question 32 | 36 4.14 639
Question 33 | 36 4.03 J74
question 34 | 36 411 .708
question 35 | 36 4.75 .439
question 36 | 36 4.64 487
question 37 | 36 | ‘as1 401
question 38 | 36 4.50 .609
question 39 | 36 4.53 506
Question 40 | 326 1.61 .645
question 4t | 36 3.81 822
question 42 | 36 4.06 754
question 43 | 36 3.94 .860
question d4 | 36 447 506
Valid N
{listwise) %
|
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Std. Deviation gmaunssudmeuaziniejaviy

Std.
N Mean Deviation

question1 | 28 3.57 9220
question 2 28 3.18 819
question 3 | 28 3.32 612
question 4 | 28 3.50 .962
question 5 28 3.29 J13
question 6 | 28 3.50 962
question 7 28 4.29 810
question 8 | 28 2.18 819
question 9 | 28 3.46 637
question 10 | 28 379 917
question 11 | 28 246 881
question 12 | 28 3.36 1.420
question 13 | 28 3.61 951
question 14 | 28 2.79 957
question 15 | 28 3.00 1.089
question 16 | 28 3.64 1.062
question 17 | 28 3.14 848
question 18 | 28 3.18 819
question 19 | 28 261 1197
question 20 | 28 3.57 1.034
question 21 | 28 379 995
question 22 | 28 221 1.287

Std.
N Mean ~ Deviation

question 23 | 28 4.04 838
question 24 [ 28 3.18 1.416
question 25 | 28 3.46 1.503
question 26 | 28 243 1.372
question 27 | 28 218 1416
question 28 | 28 1.61 1.197
question 29 | 28 218 1.307
question 30 | 28 1.43 634
question 31 | 28 4.25 .585
question 32 | 28 4.04 1.105
question 23 | 28 1.04 838
question 33 1 28 3.96 922
question 34 | 28 a1 137
question 35 { 28 4.68 A76
question 36 | 28 4.79 418
question 37 | 28 4.75 441
question 38 | 28 4.61 497
question 39 | 28 | 4.64 .488
question 40 | 28 471 460
question 41 { 28 411 629
question 42 | 28 4,50 638
question 43 | 28 432 612
question 44 | 28 471 600
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Std.
N Mean Deviation
question 1 33 376 1.032
question 2 33 3.85 L67
question 3 33 3,70 1.015
questiond [ 33 3.67 854
question 5 33 3.30 1.287
question 6 33 3.64 962
question 7 33 4.33 540
question 8 33 2.61 1321
question 9 33 4.12 .992
question 10 | 33 3.94 1.171
question 11 § 33 276 1.251
question 12 | 33 3.85 1.228
question 13 | 33 3.76 1.062
question 14 | 32 3.79 781
question 15 { 33 3.03 1311
Qquestion 16 | 33 373 719
question 17 | 33 333 816
question 18 | 33 3.52 906
question 20 | 33 3.88 740
question 21 | 23 3.76 867
question 22 | 33 3.27 1.180
question 23
33 433 645

&

5td.
N Mean Deviation
question 24 | 33 412 893
question 25 | 33 3.09 1.042
Question 26 | 33 3.21 1.166
question 27 | 33 3.24 792
question 28 | 33 267 816
question 29 | 33 3.52 1.149
question 30 | 33 - 436 699
question 31 | 33 4.21 .B20
question 32 | 33 4.03 810
question 33 | 33 4.00 1.000
question 34 | 33 4.03 .883
question 35 | 33 4.82 392
question 36 | 33 4.76 435
question 37 | 33 4.88 331
Question 38 | 33 4.67 479
question 39 | 33 4.70 Aas7
question 40 } 33 4.79 .485
question 41 | 33 4.06 933
question 42 [ 33 4.36 742
question 43 | 33 C 445 833
Question 44 | 33 4.70 .585
Valid N
(listwise) /
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Std.
N Mean Deviation

question 1 41 3.80 401
question 2 41 3.59 .836
queastion 3 11 3.71 461
question 4 a1 3.63 581
question 5 | 41 3.20 401
question 6 41 351 675
question 7 41 4.05 T73
question 8 a1 283 892
question 9 41 388 678
question 10 | 41 4.02 651
question 11 | 41 3.02 .651
question 12 | 41 3.83 946
question 13 | 41 3.83 71
question 14 | 41 3.63 698
question 15 | 41 3.56 923
question 16 | 41 3.73 923
question 17 | 41 3.15 .654
question 18 | 41 310 831
question 19 | 41 3.24 1.261
question 20 | 41 3.85 573,
question 21 | 41 3.93 721
question 22 | 41 312 1.029
question 23 | 41 4.22 690

Std.
N Mean Deviation
question 23 | 41 4.22 690
question 24 [ 41 383 834
question 25 | 41 3.95 .805
question 26 | 41 3.2q 624
question 27 | 41 312 872
question 28 | 41 2.83 B34
question 22 | 41 3.61 71
question 30 | a1 | ~a.34 575
question 31 | 41 3.98 724
question 32 | 41 3.80 1.030
question 33 | 41 3.54 809
question 34 | 41 3.46 809
question 35 | 41 4.10 .664
question 36 | 41 a4.27 549
question 37 | 41 a4.37 733
question 38 | 41 4.32 567
question 39 | 41 4.27 549
question 40 | 41 4.3% 586
question 41 | 41 3.83 .863
question 42 | 41 410 664
question 43 1 41 4.02 724
question 44 | 41 4.15 691
Valid N 41
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Descriptive Statistics

5td. Std.
N Mean Deviation N Mean Deviation

question 1 | 183 3.52 1.058 Question 23 | 183 4.30 705

question 2 | 183 3.68 87 question 24 | 183 3.89 1.089

question 3 | 183 3.48 .889 question 25 | 183 321 1.201

question 4 | 183 3.58 1.001 question 26 183 311 1.027

question 5 | 183 3.37 .848 question 27 | 183 291 1.015

question 6 | 183 3.39 960 question 28 | 183 2.49 1.109

. question 7 | 183 4.14 817 question 29 183 3.08 1.361
question 8 | 183 282 1.097 question 30 | 183 4.21 742

question 9 } 183 307 917 question 31 183 |- 4.00 812

question 10 | 183 3.66 1.072 question 32 | 183 3.94 903

';) question 11 | 183 271 1.026 question 33 | 183 384 .866
question 12 | 183 3.66 1.216 question 34 | 183 3.86 833

question 13 | 183 3.a4 1072 question 35 | 183 4.52 610

question 14 | 183 3.54 998 - question 36 | 183 4.52 628

question 15 | 183 3.03 1.157 , question 37 | 183 4.61 601

question 16 | 183 3.67 951 question 38 | 183 .46 .600

question 17 | 183 3.17 840 question 39 | 183 4.48 591

question 18 | 183 32 950 question 40 | 183 4.58 .596

question 19 | 183 2.98 1.260 question 41 183 3.93 805

question 20 [ 183 3.99 835 question 42 { 183 4.21 106

question 21 | 183 3.65 913 question 43 | 183 4.13 787

question 22 | 183 3.09 1.237 question 44 | 183 |° d4.41 680

Valid N
183
(listwise)
Py
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Toe1435 Friedman test

Ranks

Mean Rank

T o mm oo o >

X «

3.84
6.97
8.48
4.64
5.59
5.54
3.35
6.59
7.08
9.11
8.98
7.85

m‘a“m'ﬁ: V.29 M13194aR9 Test Statistics of Friedman

Test Statistics(a)
N 183
Chi-Square 584.064
df 11
Asymp. Sig. .000

a Friedman Test

wafulUsunsuSeuidisunasiisvesarudifgudnguivmisinanssugadmnis fiase

] = 1 o0 s s a =
A9 .30 LUiEJULﬁEJ'UNaﬁ]'N‘U'PNﬂ')']llﬂ']ﬂEUULLmﬂﬂﬂJ']‘U']VHQ'Jﬂ'Jn'i'illq@'lﬂ']ﬂﬂ'l'ﬁ wa

<
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v

Test Statistics(b)
B-A C-A D-A E-A F-A G-A
Z ~10.045(a) | -10.726(a) -3.060(a} -5.183(a) -5.228(a) -1.475(a)
Asymp. Sig. (2-tailed) .000 000 002 .000 000 140
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Test Statistics(c)

ar
ar
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fl

Y

H-A [-A J-A K-A L-A C-B
Z -7.05_1(b) -7.865(b) | -10.714(b) | -10.361(b) | -8.651(b) -5.058(a)
Asymp. Sig. {2-tailed) .000 000 000 000 000 .000

A1 932 Wisuidisunarinswasauddgusngiivmalmnsagnamnig fiave)

Test Statistics(c)

D-B E-B F-B G-B H-B -8
z -6.628a) | -3.679(a) | -4.12%(a) | -8.804(a) | -1.007(a)}| -103(b)
Asymp. Sig. (2-tailed) 000 000 000 000 314 918
ATl 4.33 Wisudleurasauesnddguanguivimdmnssugaamms Viave
Test Statistics(c)
J-B K-B L-B D-C E-C F-C
z 6.139@) | -5.107(a) | -2.684(a) | -9.872(b) | -8.091b) | -7.923(b)
Asymp. Sig. (2-tailed) 000 000 007 000 .000 000
A9l 9,34 Wisuiieunashwesaruddyudnguinmadmnssugasmms fia A
Test Statistics(c)
G-C H-C e J-C K-C L-C
z 9.949(a) | -4.935(a) | -4.043a) | -1.726(b) | -2.186(b) | -1.611(a)
Asymp, Sig. (2-tailed) 000 .000 .000 .084 029 107
AFNT .35 winuilounashessmmduanguivmedmnssuanamns Viaze
Test Statistics(c)
E-D F-D G-D H-D 1-D J-D
z -3250@) | -3.403() | -a4.170(b)| -5.411@)| -7.517a) | -9.631(a)
Asymp. Sig. (2-tailed) 001 001 000 000 000 000




P = P 1 o ar o = =
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Test Statistics(c)
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0

f

v

K-D L-D E-D F-D G-D H-D
z -9.871(a) | -7.334(a) -3.250@@) | -3.403(a) [ -4.170(b) | -5.411(a)
Asymp. Sig. (2-tailed) .000 .000 001 .001 000 .000

= - o 1 ar I a a o '
A1T190 V.37 LﬂﬁU'UW]FJ‘UNam'N’UE}\‘]ﬂ"nMﬁ']ﬂfyLLmﬂan']“U'TW'N']ﬂ')ﬂiﬁqumﬁ']Wﬂ'ﬁ 'Vlasq

Test Statistics(c)

1-D J-D K-D L-D F-E G-E
z -7.517(a) -9.631(a) -9.871(a) -7.334(a) -.020(a) -6.129(b)
Asymp. Sig. (2-tailed) 000 .000 000 000 984 000

o3ei 0.38 Wisuifisusarsiosnanudidguangiivmimnssugnamms finve)

Test Statistics(c)

H-E I-E J-E K-E L-E G-F
zZ -2.950(a) | -4.575(@) | -8.53%a) | -8.775@)| -583d()| -6.547(b)
Asymp. Sig. (2-tailed) 003 000 000 .000 000 000
99Tl 9.39 Wisuiieunaswesnddnudinguivimaanssugaamns Viaug
Test Statistics(b)
H-F l-F J-F K-F L-F H-G
Z -3.107@@) | -4.382(a) | -8.937(a) | -8.873a)| -5.908(a}| -9.149(a)
Asymp. Sig. (2-tailed) 002 000 000 000 000 .000

o -l P ' a = o P 1
19199 9.40 LﬂiEJ‘UWlEJUNam’lﬁsﬂaﬁﬂ']']llfq'lﬂfgLLmﬂqu?‘U']W'N'Jﬂ?ﬂiiuqmﬁ'ﬁ’lﬂq3 waﬁ;"ﬁ]

Test Statistics(b)

-G J-G K-G L-G I-H J-H
Z -9.818(a) | -11.014(a) | -10.315(a) | -9.314(a) -1.685(@@} | -7.184(a)
Asymp. Sig. (2-tailed) 000 .000 .000 000 .092 .000

-:‘ =l = 1 o as 1 1o = = 1
19140 v.41 L“U'EEJ‘UWIEJ“UNﬁW’N‘UENﬂTIQJﬂ']ﬂELJLmﬂqu'l‘ll']ﬂ'\\i'lﬂ?ﬂi‘iﬂigﬂﬂ']‘lﬂﬂ"li igse)

Test Statistics(c)

K-H L-H J-1 K-1 L-1 K-J
z -6.016(a) | -4.303(a) | -6.760(a) | -5.350(a) -2.465(a) -019(b)
Asymp, Sig. {2-tailed) .000 000 000 .000 014 .985




d 1 a9 s 1 1 _ e =i 1
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Test Statistics(b)
L-J L-K
z -2.918(a) | -2.243(a)
Asymp. Sig. (2-tailed) 004 025

130



AMANUIN A
o = =y 2 ar ) v
ANASYIBTIIY N1TNREBUAIHYRIUluB YR nITlugUsEnay

ANIAINTTUAIVAN S2AUNTATAING



132

WA IHUFIUNTAINTTH 101 4 F11 Ussnouse

1.Engineering Drawing
Lettering; orthographic projection; orthographic drawing and pictorial drawings,
dimensioning and tolerancing; sections, auxiliary views and development; freehand

sketches, detail and assembly drawings; basic computer-aided drawing

2.Engineering Mechanics
Force systems; resultant; equilibrium; fluid statics; kinematics and kinetics of particles
and rigid bodies; Newton’s second law of motion; work and energy, impulse and
momentum.
%58 Statics : Force systems; resultant; equilibriumny; friction; principle of virtual work,
and stability.
%38 Dynamics : Kinematics and kinetics of particles and rigid bodies; Newton’s

second law of motion; work and energy; impulse and motion.

3.Engineering Materials
Study of relationship between structures, properties, production pracesses and
apptications of main groups of engineering materials i.e. metals, polymers, ceramics
and composites;
phase equilibrium diagrams and their interpretation; mechanical properties and

materials degradation.

4. Computer Programming
Computer concepts; computer components; hardware and software interaction; FDP
concepts; program design and development methodology; high-level language

programming.
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MUV UANENIANTTY W IeInssy gnaunis 1 8 391 Usznoumae

l.Industrial Work Study
Working knowledge of the time and motion study; practices and
procedures including application of principles of motion economy; use of flow
process charts and diagram, Man - Machine charts, micro - motion study, time
formulas, work sampling, performance rating, standard data systems and use of

equipment related to the work.

2.0perations Research
An introduction to the methodology of operations research in modern industrial
engineering problem solving, emphasis is made on the use of mathematical
modets,linear programming, fransportation model, game theory, queuing theory,

inventory model and simulation in decision making process.

3.Production Planning and Control
Introduction to production systems; forecasting techniques; inventory management;
production planning; cost and profitability anatysis for decision making;

productionscheduling; production control.

4,Quality Control
Quality control management, quality control techniques; engineering reliability for

manufacturing,

5.Industrial Plant Design
Introduction to plant design, preliminary analysis of plant design, layout and facitities
planning; material handling; nature of plant layout problems; plant location; product

analysis; basic types of layout service and auxiliary functions.
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6.Safety Engineering 39 Safety in Chemical Operations
Study of loss prevention principles; design, analysis, and control of
workplace hazards, human element; system safety techniques; principles of safety

management;and safety Laws.

7.Maintenance Engineering
Industrial maintenance and Total Productive Maintenance(TPM) concepts,Failure
statistics, reliability, maintainability and availability analysis,
Lubrication,preventivemaintenance system and condition monitoring technologies,
Maintenance control and work ordersystem, Maintenance oreanization, personnel
and resources, Computerized maintenance management system (CMMS), Life cycle
management, Maintenance reports and key performance indexes,Maintenance

system development.

8.Engineering Economy
Methods of comparison; depreciation, evaluation of replacement, risk and

uncertainty, estimating income tax consequences.
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