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Thesis Title Analysis and Development of Cooperative Education System for

Industrial Engineering Program with the Application of QFD

Technique
Name — Surname Mr. Suphamit Kitthao
Program Industrial Engineering
Thesis Advisor Mrs. Rapee Kanchana, D.Eng.
Academic Year 2014
ABSTRACT

This research aims to explore the desirable characteristics of cooperative education
student in the Department of Industrial Engineering as the needs of the workplace and to determine
the learning framework in Industrial Engineering courses by the application of QFD technique as
well as to provide approaches to improve and develop the cooperative education system to meet the
needs of the labor market and enterprises.

Research data were collected using a questionnaire from four sample groups; 44 people
from human resource section, 53 engineer mentors and consultant staff, 111 students returning from
cooperative education in the first semester of 2012 and 2013 and 24 Industrial Engineering
department members. Then all requirements from both stakeholders were evaluated with QFD
technique to identify the guidelines for the improvement and development of cooperative education.

The results showed that the most desirable characteristics of industrial engineering
students participating cooperative education ranked on safety in operation followed by MS office
usage and communication skills (listening speaking writing and presentation). The improvement
and development of cooperative education require the well arrangement of enterprise participation
in curriculum development, widely program advertisement, preparing students before training, right
matching job with students’ field of study, workplace selection and coaching from department

supervisors.

Keywords: cooperative education, curriculum development, QFD technique
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k4
4.2.2.1 ﬂqm%mwﬁ’mﬁummmmm (Basic Engineering)

EX]

e

1) 3%1ﬂ15ﬁﬂﬁu;§1uﬂ1\ﬁﬂ]ﬂiin (Basic Engineering Training)
2) AWAVGULULIAINTTY (Engineering Drawing)
3) AIa Eﬁﬁ’sﬂ’i 34 (Engineering Materials)
4) 33lfiamsdenssuaTeanauazmInadeyu g (Material
Testing Engineering Laboratory)
5) AFINTLUIUNITHAA (Manufacturing Processes)
6) FFADAIAINTTY (Engineering Statistics)
7) 311U UAN1IAINTTUNITTAUALATIVT O (Engineering
Metrology Laboratory)
4222 NQUAIMNMULAUNEN NI IANINTTUYATIHNIS
1) 33 suANNYaoany (Safety Engineering)
2) IMIAIAUAMAIN (Quality Control)
3) ABINITINUHULALAIVANNITHAA (Production Planning and
Control)
4) 331M 399N 159914gATIMNTIN (Industrial Plant Design)
4223 ngNARMNAUIAINTTUYATIMNT (Industrial Engineering)
1) IUATHFNAASININGTY (Engineering Economy)
2) IINITINYNITAUUUIIY (Operation Research)
3) IFINTANYIIU (Work Study)
4) 3%13ﬁ’gﬂ55mn15ﬂ1§ﬁﬂm (Maintenance Engineering)
4.2.2.4 NEUIFINWAIUIAINTTUNIHAA (Production Engineering)
1) S13enssuA3aiie (Tool Engincering)
2) IM3LVVAIVANBA 1UKA (Automation and Control System)

3) A UAToINNANALIZUUOA TUINA (Machine Tool and

Automatic System)

Y
=3

a 1A (w
4) 311508 AUUVULNLNTNUUTU Tane (Press Tool and Dies

Design)
5) 3MMIVOALVULUNRNWNAIEAN (Plastic Mold Design)
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Aundsanudifay 11 = (Ox5)1H(1x2) = 47
Aundeanud Wy 12 = (Ix4)+(3x3) = 13
Aundsaud Y I3 = (3x5)+(3x4) = 27
AunAeA AR 14 = (1x3)+(3x2) = 9
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15199 4.17 3%1ﬂ1§f’)@ﬂLL‘UiJTSNWHQﬁﬁTHﬂﬁﬁJ (Industrial Plant Design)

aa W P 2
. A IHRHINSI8Y
ANNAAY  ANNIAY
1 133.94  maaaauluaenmalsanugaaInnI sy
2 11552 M300NUUUNIZVIUNMIHEN
3 80.63 MIIATIEEMsvuteiaquasnaIdum
4 7327 M3IRTIEEAINARIMIINT0Ing
5 7085  mM3IATzRaafma
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6 5133 ms@eniianag
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A15199 4.18 IMIANYIU (Work Study)

Ay Wniin P -
. . (HOHIM 338U
ANUMAY  ANNEIATY
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15199 4.19 11 3INTUANNIA0ANY (Safety Engineering)
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A13197 4.19 I IAINTTUANNLUA0ANY (Safety Engineering) (AD)
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A15197 4.20 %mﬁﬂ’mﬂammmw (Quality Control)
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15191 4.21 IvuaIeslionanazszuuon 1ula (Machine Tool and Automatic System)

Ay Wniin 3 .
o o RTINS
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g 1
1 83.51 mIadFudIuazmMIlsznoy
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A15199 4.21 IvuaIeslonanarszuuen TuNA (Machine Tool and Automatic System) (A®)

Ay Wniin P -
. . HomIMiaa
ANNAIAY  ANNEIATY
Y A o
4 49.51 M3 1FUV0UATOINA
¥ 4
4 4951 MIFNUVBUATOUNE
Y A A o
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5 3838 msthyesnbunsesiiona

15197 4.22 IMINTLVIUNITHAN (Manufacturing Processes)
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. o (HoMIM 338U
ANUMAY  ANNEIATY
o v J o a [ a
1 8139 ANUANHUTVDIIAGAVAUNTTHITMIHAN
=) [ as d' 1
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k4
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= v ay a -d'
4 28.80  MNOHYUATHANNIIVOINTIHITANINAANUAON
Y
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6 3.59 NOHYUATHANNITVBINITTUITMIHANIIUNAD

A15199 4.23 IMNA0AIAINT TN (Engineering Statistics)

aau NN p -
. 2\ 1HBYIMSIT8Y
ANNAIAY  ANNEIAY
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9 ]
2 13049 ananugu Audlsgu nazngendingneana
a d
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4 10632  MALAMINATISHMIDADUUUUIFUATIDEIY
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6 5538 mauddymlaeldsedioniineeada
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7 40.62 Fuilszansandunus
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A13197 4.24 IV UVeULVVIAINTTY (Engineering Drawing)
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M3199 4.25 1313AINTIUNIT13950H1 (Maintenance Engineering)
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M3197 4.26 IVUATHIANEAA3 IAINTTY (Engineering Economy)
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M990 4.27 36151mmmmuuazmmumiwaﬁ (Production Planning and Control)
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M319N 4.27 '376151mmmmuuaxmuqumﬁwaﬂ (Production Planning and Control) (GI'E))
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9 1212 MIaugasgnsnan
10 1045 ITUUMINGA

Y
=<

$ a ra c’w
A195199 4.28 IMseRNUULUNNNNITNAIUF 1 Tane (Press Tool and Dies Design)
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A15197 4.29 IWINTOONULULUNUANAIAAN (Plastic Mold Design)
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A1519% 4.30 I IAINTTUIATOIND (Tool Engineering)
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3199 4.31 13 JUANIIAINTIUNTIANAZATIVABY (Engineering Metrology Laboratory)
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] Y
M9199 4.32 IMTHANUFIUNIIAINTTY (Basic Engineering Training) ($19)
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A13197 4.34 I¥IN15I99N13AUUIIU (Operation Research)
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M3197 4.36 13T VVAIVANGA 1UNA (Automation and Control System)
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M3197 4.36 13132 UVAIVANSA 1UIA (Automation and Control System) (79)
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IiNTHQ@]Z‘H‘H N334 (Industrial Plant Design)

"What's vs How's" =2 2
= =
"Relationship Level” = 2 -
= = az
. - S 5 A
Strong relationship =9 o p 353 o
€ g w e 2
¢ o osd g . = = = c =
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1. MyoonuuUHARAUY ¥ 3 9 3 9 1 359 19
2. msMuruMsHaa Mnruns ¥ iagaunsedag 3 3 404 6
3. msauRuiagAumanioei Ty Store 3 3700 15
v 3 = 2 TR = = -
4. mslFaunieaiionafiugiv 18un cunds o awla o
Ruse i anufios iz nazdu q 3 3 373 14
s. mslnsoaiioTandnonssu 03| 7
v & 4 4 - &
6. M3lFamAsauFouazNINAADLITDY 1 ! 3200 25
7. ms AT eadnsnafintunuaioszuuneuiinned (CNC) 3 3 3.55] 20
8. msl¥aauiiunesrelumsoenuuunazfeniuy (CAD) 3 3 9 407 s
9. msl¥noufinnessrolumsesniuunisnan (CAM) 3 3 3 361 18
10. M5ATIVABU/MATOUTAR 363 16
1. msrdon1diag 3 3771 13
12. M3ARAUATEONS 3 3 9 3400 23
13. msoonuyytazFunAnifind 3 3 329 24
o e & - a
14, mathgesnyunsesdnsildlumsada 385 11
15, MIATIvABUIATAIANAUAMHAN A BT 3 3921 9
16. n1sTAsEHAnIazMsaRd U UM HER 9 9 3871 10
17. anwasadelunsfidau 3 3 ! 249 1
18. M3dmszmsduivaniada 363 17
= T
19. msUSulgafiuiimsiha 3 3 9 3 378 12
20. MsAEIIAIAZ TN (Work Stucy) 1 3 1 | 401 s
21, MsvudIHART AT 9 342 22
22, MsARABYSEAIAUGNAY supplier 344l 21
& -~ o 3 "
23. m3daeds (N WA e azyuaue) 3 4.09 4]
24, nAalszma atol 3
25. Ms1¥Tsunsu MS Ottice 1 1 420 2
Anaduihmianud iy 34.11 | 7085 14.93 | 73.27 | 51.33 | 80.63 | 133.94
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z £ = = = 3
Moderate relationship =3 2 = 2 E 5 = Az
= = 5 z = & &
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< | S| 5| % | 5|5 |F|F || B2 || 2| E| &2 2]|%|8
£ £ z z S £ z = e & i = = = = b = | &
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1. msvonuuuHindme i 3 359
2. nsnamunTsda Nruns  ianAuntofirg 3 4.04
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T T T T S
4. msTFamniasfonariug iy Taun ounds ouda swla o
(Bu3e Ty sufan Ouee uaziu g 3 1 1 3.73
5. msldininaiadanaimnisy 3 1 1 4.03
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AdieSaair - & B
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5. mldaesRunefingwluntseeanuazdouu (CAD) 3 1 1 4.07)
9. maldansRamaiyanlumoonuuunisuia (CAM) 3 1 1 361
10. Msnsaaumaaelag 3 1 1 3.63
11. msidanlsiag 177
12. msAadunsasing 3.40)
13 msoeauuunazlfunAwuifin | 3.29)
14. mathgeinuuniosdnsi idunsndia | 385
15. mimnﬂmma:nmquqmmww?mﬁmﬁ 3 | 3.92
T
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17. anunlasaduiumal§iiam 9 i 4.49)
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20, msfnuaaiaz TEnaiiu (Work Study) 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 | 401
21, MsvudHARiR 342
22. msAnAaYsEauOugRAY supplicr 344
23, msttoms T ua Fou nazduirue) 4.09)
24 nualszime 4.10)
25. nia 19 Tusunsu MS Oftice 429 2
duaim}mﬁnmmmﬁ’m 7470 | 87.39 | 148.20 | 70.11 | 36.09 | 0.1 | 36.09 | 36.09 | 61.91 | 36.09 | 61.91 | 36.09 | 36.09 | 36.09 | 36.09 | 36.09
vy 3 2 1 a6 | afs 6 s 6 5 6 6 6 6 | 6
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What's Safety Engineering
1. msvenuuuHAnT B v 3.59] 19
2. MIMauruMsHan/ Murums 19T Aunietag 1 4.04] 6
3. nsmnuingavmaaiusilu Store 1 3.70( 15
4. mﬂ%ﬂum‘émﬂunaﬁuyw 1A awnde awia e ler auBoselu
uuxﬁauu‘unm:un:guq 1 9 3 3 9 3 3 1 3.731 14
” y A o4 o ~a
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6. mslFmunSeufouaznsnadounuyen 1 9 3 3 9 3 3 1| 3.20] 25
7. sl osininafinauquisssuuneufinned (NO) 9 3 3 3 3 3 3.55| 20
8. My lgnowiiume iy lunsoonuuuiaz@oun (CAD) 4.07) s
9. mslFaeufiunes vawlumseenuuunisnan (CAM) 3.61) 18
10. MInAsaBUMATUTAY 1 3.63| 16
11 madenldiag 1 3 1] 377 13
2 A o
12. MINANUATDIING ! 9 3 3 3 3 3 1 3.401 23
13. msosnuuuuazU¥uuauifiug 9 3 3 9 3 3 329 24
14. marhge¥nuuaseadnsiildlumsnan 1 3 3 3.85] 11
1S, MIATINABULATAIAUNWAIHAAAT DI 392 9
16. M3ART AU UIAZ T AAFUNUAITHER 387 10
17. anudasadelumsiiiaan 3 3 9 3 9 9 9 9 | 449 1
18. MsdRTEHMIATuOLTaea 1 3.63) 17
N Td .
19. Mmsdsulgeiuiinmsion 3 3 3 1] 378 12
20. MsANHIIAIEZ TN (Work Study) I I 1 401| 8
21. msvudsnandus 1 3 3 3 3 3 34| 22
22, msAanelsEamamgNAY supplier 3.44] 21
23. mafteans (e wa Wou naziuaue) 4090 4
24, pwszme 410 3
25. M3 Tilsunsu MS Office 429] 2
4 Y ;
Fh!ﬂﬁUH]ﬁﬁﬂﬂﬂNﬂTﬁiy 57.86 [193.27]102.18] 75.24 [190.40[117.53[107.10| 58.29
dduanudmey 8 1 5 6 2 3 4 7
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What's Quality Control
1. MsoonuuUKAASU i 3 359 19
2. MITHIRUMTHAN MuALMs 1 TagAuviedag 9 404 6
3. nsnuuingAumdasusily Sore 1 3700 15
1:/ A A A gy v ) v E
4. mslFamunseaiionafiugiu 1dun unds auda andle e
®oselu anndos anuny nazdu 9 373 14
L S ) -
5. mslfinsesiiadanadangsu 1 9 403} 7
P 3
6. m3lFmuaieuTeunaznisnaaeunuioy 3200 25
¥ A o P v a e 2
7. msmseadnsnafinniudieszuuasufiuned (CNC) 355] 20
8. mslFaeuiiumesunslumsoonuuazBownn (CAD) 4071 s
9. msldnoufiuneywlumseenuuumsnan (CAM) 3611 18
10. MIATIRARUMATN Terg 3.63) 16
1. maifien19 7y kv K
S
12. A15AAAAATDITNS 3401 23
13. mseanuuazliyuAafiu 329 24
o o I | )kl ~ &
14, msthgesnuuasesns il lunskdn 385] 11
15, MIATINABUNAZAIAUAWUNTHHARA BIA 9 9 9 9 3 3 3 3920 9
16. My uUIaznaaduUN S HAR 3 9 387 10
17. anutlaeadolumsifiinan 3 449 1
18, msnTemsdiiuaudasa 3 9 363 17
v A %
19. mslFplysuAnsham 3781 12
20. MsANYINAMAEIE M (Work Study) a01f 8
21. msvudanandust 342 22
22. ms@adelszarmaugndis supplier 9 3 344 21
23. msftems (T wa fou uaziiuaue) 4.09 4
24, mumnlszng 410 3
25. ms1#Tlsunsy Ms Office 429 2
Auaduinina sy 10354 | 81.96 | 67.95 | 0.00 | 36.27 | 38.98 | 25.23 | 46.59 | 11.76
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: = Z Z Z 2 Z el g | <2 S | |
Slight or Possible relationship =1 & = 2 2 2 £ = = & ) g | =
= - - T - T - - O - -
(@i idiu T 18dnten) £ R4 oZ SZ 3Z 3Z o e i ;E e
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= e e s
2. MU Han/ NaEums ¥ agaunsotag 4.04
3. msmupuingAumaadusily Store 3.70
3 & oA X ny = Y [
4. msFaumsesiionafiugu 18un aiunda suda aw'le o
o5z i euides e uazdu 4 9 9 9 9 9 9 1 9 3.73
4 > a
5. asIdinTosdlotamadmnisy 3 3 3 3 3 3 4.03
v 4 4 3
6. m3lranseutantaznIsNAaaIIITIY 3200 25
v Ao d v =
7. msldinseednsnafinaugudioszuunouiinned (CNC) 9 9 | 355 20
&g 3 =
8. mil¥nouiiuasiunrrslumseoniuuuaz@onnuy (CAD) 4.07
v o L) a
9. mslFneninneiywlunisesntuunsHEn (CAM) 9 9 | 36l
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11 msidonTld oy 9 3.77
o
12 n15ARAUATITNT 340) 23
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PP e s =
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15. MEIATINABULATAIAUADIMHAANS Bia] 1 3.92
- s ) =
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18, MTAmTEimsd i arda 3.63
7 a5
19. msUfmlgaiuhmaiem 3.78
P T ;
20. MFANMIAWAZITNITHINTY (Work Study) 4.01
. a o o
21, MIVUTIHAADUN 3421 2
22. mifiadeyseauaugndy supplicr 344 21
3 - ,
23. Moy (M ya Wou naziinaue) 4,09
;
24, puanYszme 4.10
25. M3 19 T5uns1 MS Office 429
ol s
MDAYHIHUNADINTIALY 73.98 | 49.51 | 49.51 | 49.51 | 49.51 | 49.51 | 38.38 | 83.51 | 64.44 | 64.44
GIGHERR T RLET! 2 4 4 4 4 4 5 1 3 3
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What's Manufacturing Processes
1. MIesAUUUHAAS L Ml 1 3 359 19
2. MIMHUMIHaR/ NarUMs 195 gR urs e iy 9 404 6
3. nmsnuRuingRumdasuaily Sore 3 370 15
v A A & yy ] > v
4. mslFaumseiienaiiugu Taun amunas awmda aule 9y
Bosz Iu anudes 9w tazdu 9 9 3 373 14
Y A A4 o a
S. ﬂ151‘lﬂﬂiﬂ@ﬂa']ﬂ'ﬂ']d'}ﬁ’]ﬂ?im 9 4.03 1
6. m3lFauaIeuvsuLAzMINATILNMTEN 9 3200 25
v A Y P Y a s
7. My lfmseatnsnahnunuAszUUABYTHUABS (CNC) 355 20
8. myldaeufimes e lumsesnuuuLaz@ouiuy (CAD) 4.07 5
9. m3lfneufiamestislumseenuuumsnan (CAM) 361 18
10. M3nsIaFoUMAdaL g 363 16
A Yo
11. matdenldTag 9 3771 13
it
12. MIAPAUATBITNS 340 23
13. m3eanuuuuazyTuLaAN 320] 24
o @ A o A a
14. mhye¥nuuaseainsildlumsndn 385 11
15. AIATIABLUATAIUANAMATHHAAN DN 1 392 9
16. MyAATIHAUNUIAZMIAAAUNUMIHER 9 | 387 10
17. arwlaeadelumsifiaam 4.49 1
18. MIARTERMIAITvaFaea 363 17
2 Ta .
19. msdFudlgefiunmahan 378 12
20. MIANEIIANAZIDM I (Work Study) I 4.01 8
21, MsUTIHAA U 34| 22
22. M3ARABUTZAMMUGNAY supplier 344 21
23. msdeds (W ya Wou wazinaue) e
24, MAsEIMA 4.10) 3
25. M3l Tsuns1 MS Office 429 2
Aunduihnihanudiey 359 | 69.84 | 11.19 | 28.80 | 81.39 | 53.53
SFuANNSNAY 6 2 5 4 1 3
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Fosg Ty erufes e nazdu 3.7
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v 4 o A Y a L
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9. msl¥aeufiumeitiolunsesnuuumsnaa (CAM) 361 18
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o ¥ A o
12. M3AAAUATDIINS 340 23
13. m3venuuLiazd Fuud 3 329 24
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18. mavnsdmsdufivandaada 363 17
o Toa
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21, MITUAIHEASw 3421 22
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What's Engineering Drawing
1. mseanuuurdagus T 9 9 9 9 9 9 9 3 1359 19
2. MIrauEUnTIRAA Namums ¥ ingauviedag 4.04] 6
3. msauguingRumdndueily Store 370 13
¥ oA A wy 2 o [
4. msIFomnsesilenafiugu 18 vunde auda a'le o
= A P
Fosz Ty audes 1z uazdu 9 3| 14
b y & A o a
5. msifinseadodaniadmnsu 403 7
6. mslFamnTeurouazmInAToII AN 3200 25
7. msldinseadnsnafinnuquirsssuuneuiiunes (CNC) 355] 20
8. msl¥noufiunefinitelumsesnuuniiasi@enn (CAD) 3 9 9 9 9 3 3 3 9 |a07] 5
9. m3l¥Fneuiunoiviolunisesnuuumsnda (CAM) 9 |361] 18
10. MIATWTOUMATDLTTTY 3.63] 16
=3 Ve
1. maidenlriag 3771 13
73
12. MIARAAATBITNS 340 23
13. msoanuuuiazUFuuAufiu 3 3 9 9 3 3 3 3 3 | 329 24
14. nsihgasnyuaseatns il lumskdn 3835 11
15. MIATIADUUAZAAUAUN AN 9 9 392 9
16. MSIATIEHAUYLIAZMTAANUNUNITHAR 387| 10
17. anasadelumslfiifam 449 1
18, M3dnnEnmsA v Fada 363 17
e
19. msFudgeiufimsiham 3.78] 12
-4 o 3
20. msfinyamaziinsha (Work Study) 401 8
21, msvudsnansma 34| 2
22. nsfnaeyszanuangndY supplier | | | 1 344 21
23. nsems (Ma wa deu azrinaue) 1| 409 4
24, mymalszma 1 | 410f 3
25. M3l lsunsu MS Office 429 2
Muadushminanud ey 3285 | 78.81 | 137.27| 137.27| 82.25 | 57.83 | 54.39 | 54.39 | 97.95
Mauanudfiy 7 4 1 1 3 5 6 6 2
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5 g Z 1 S < = = =] s
Moderate relationship =3 =3 Z £ & = n o
PO % =1 s s e = o= < s
@mdwiutluszauthunaie) < S g € = e b
& = s
= @ c = = = =]
Slight or Possible relationship = I £ | = | 32 I = - - -
o ke b @ = =2 [rad =Y -~
mmdwniusidul 1dEnten) £ c | =g 2 & = g2 |=E
>4 @ = = =} < E =
= = 3 = <_5 = < E
€ g & = E & | 2 | 2
°g = > o = = s | &
= G = = = = 32 = |
What's Maintenance Engineering
1. MIeonUULKAA e v 359 19
2. MINWHUMIHEA/ Mauwums 15Tagauviedag 404 6
3. msarunuingAumaaiusilu Store 3700 15
v A A & Wy 1 < o Y
4. mslFaunseaiienafiugiu Taud aunds auia oule e
Ro3zlu audes Mune uazdu q ! 3 9 3 3 3 373 14
s. mslfinsesiiodanadnmnssy 1 3 3 3 1 1 403 7
6. mslfanuaTesifouaznisnaae Loy 1 3 9 3 3 3 320 25
& @ a -
7. m3lfinseainsnafintuquiieszuuaeuiiaumes (CNC) 1 3 9 3 3 3 3550 20
8. mil¥neuiuneiuirislunsesnuuuiaz@ounuy (CAD) 407l s
9. m3ldneuniuneitiwlumsosnuuunisnan (CAM) 361 18
10. M3nsIvABLMATIY TR 3.63] 16
1. m3denlding 377 13
TN
12. M3ANALATBIINT 1 3 3 340 23
13, msvenuuunaz Tl 1 I 3 3 3 329 24
o o & o Ag sy =
14. mathye¥apuaseasnsildlumsnda 1 9 3 3 385 11
15. MIASINABVUAZAIUAUAMNNHER Aol 392 9
16. MIINTIRARUNUIAZMIAAAUNUAITHER 3870 10
17. arlasasslumyyfifam 1 < 9 449 1
18. msdnsigasdufivauada 363 17
> T o
19. MavFudgauimsianu 378 12
20. MsfnpaNEIEMIa (Work Study) 401 8
21, MsudIHAnTa 342] 22
22. mi?\m\'aﬂszmuamqnﬁﬁf supplicr 344 21
3 Z P
23. msfems (W wa 1Wou nazinoue) 409 4
24, Maasema 410 3
25. m31¥1Usunsy MS Office 429 2
ik o
mmagihuinanudfey 29.54 | 43.53 | 109.70| 111.72| 107.50| 56.89
dauanudInny 6 5 2 1 3 4
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2
= i
"What's vs How's" g g
g = | &
N . = 2 -
"Relationship Level" < -& 2
g = s
Streng refutionship -9 E 5 §
e = g g &
(rwduiusiindania w | = & = | &
Z | = s = | & &
Modcrate relationship =3 = = £ < a2 2
. woa o = 13 ‘€ % 5 - = £ 2
(udniuguszduhunaie = B S s — & 2 & g =
& =3 a3 = = 2 2| TE % = gz
Slight or Possible relationship 1 z S g g ;g 2 a[; 5 £ = 2 | e
T s & = Z 2 & = | = | E £ 2|k
(rnwduiuifdu i ddnte) 2 g 'S e £ & g - g 3 5 = = E
= £ < z e g £ 2 3 i~ in & = =
= = = = 5 2 2 7 5 g € € 1 S €
=4 = o B = A -« s =2 = o & s =2 2
) 5 3 g & s | B e[| & = = Z | E|%
Ng | & : S | 5 - g 2. = £ £ = -
‘What's Engineering Economy
1. MIvOAULKAAN A Iny 9 359 19
2. mInauntsnda nawums i iagiuniedag a04] 6
3. naAwRuingAvmafaatlu store 3700 13
¥ & . & CEAN = o C
4. malFawaTedlonaiugm 1dun aunfs st omla ou
- 4 4
l‘ﬂU'iz1u JUIADE U Il'ﬂxﬁu b 3.73) 14]
5. maldinsosiloanieinanssy a0 7
» A 4 4
6. s lFnunsoudouuaymavasa iy 3200 25
4 o = - ’
7. nslfirSeatnsnafinaugudavszuunaniinaef (CNC) 3550 20
3. n1slneufiumefumnslumssenuuumz@ouny (CAD) 40711 3
9. msl¥rauiiamaianvlumsonnuuumnia (CAM) 361 18
10. MaIngaagtaymatouvag 363 16
1. msifionld g 9 377 13
12. AsARAuAToedns 340 23
13. mragnuuUsazUFuuR R 329 24
o -. & w -
14, mstheinyuasesdiniii llumswia 3 3 3850 11
15, P1IATIEDUUNLAILAUANA HATAT AT 392l 9
16. MTATIEHAUUIAE MInARLUNLNIHER 9 3 3 3 387 10
17. Aavwnsanslunsifidaou a9l 1
18. msdwTeHmsduiunudadd 363 17
PR T,
19. nsdfudlqeiiuinisdiom 3 12
20. M3ANEIIAWAZ AT (Work Study) EX]
21, msvudnaRiual 3 34 2
22. nsAnABYIEMUANGNRY supplier 344 21
23, m3flams (e ya Sou waziiioun) a0 4
24 mAieilszing 4100 3
25, naldTlaunsu MS Office 3 3 3 3 3 3 429 2
Auadnihminanumiay 0.00 |122.88] 12.87 | 24.48 | 24.48 | 0.00 | 12.87 [ 000 | 0.00 | 1155 | 0.00 | 2448 | 12.87
aduanumny 5 1 3 2 2 5 3 5 5 4 5 2 3
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=2
=
"What's vs How's" =
N~ g
“Relationship Level"” = =2 -]
o = =
Strong relationship -9 e 2 = 5
T = s <4 & 3
(ANUTUNUFNULATI) = aE = = s &
o 2 2 z 2 | & 5 3
Moderate relationship =3 = s = s s = s D 4
N A= c & »2 = ‘g 3 = [ = =
(Anudnius luszauhunaa B = Z S R = = g = z s >
: . e s | s|le| £ c|E| 8| || g]| 2 |-2]|€
Slight or Possible relationship =1 i = s i & = = z 5 Z i z | =
WA o< e | E| | E|E|&E|e|&|c|c|&]|F
(mmFiuRdh b g Enon) 2 & z = H H 54 = g = z €| &
= & = oz = = = (S ol [ = S T
= (=3 o = e = T i € = [ = =
s g e £ e 2 o = 2 € |,E|&
pal = = = = = [~ = < = b3 -G
What's Production Planning and Control
1. MIDDMHVUKARS I Il 1 3 3 9 359 19
2. MInwmunTIEdR Nawun 14 iagAunie an ] 9 9 9 9 3 9 9 | 404 6
3. AsmuguingRumdnsmaiTu Store 9 9 370| 15
AFA A T = e
4. m3ldenangesdenatug 18ua ewnds sude aula s
4 ; 2
Roszlu uinon a1 uazdu q 373 14
< v 4 o . o
5. m3lnaesiiofamaimnssu 403 7
6. M3 lFamunIeudeuazNIINARD U0 3200 25
L v 4 d 5 = I
7. nldinSessnanafinugudiessuunaufimns (CNC) 355 20]
PRI = _
8. ms Fnounawofuslunssenuuuazfioun (CAD) 4071 s
9. msldnoufiumosFielunissenuuumsnin (CAM) 361 18
10 MIATIVAOUMNATD LT 363 16
1. msidenldiag 377 13
T
12. M5ARAUAT 03RS 340 23
13. MsopauuIAzYUUA iR 329 24
o @ A PV | -
14. mathgenyunseasnsililunisndn 385 11
15, MINTIVTOLUAZATAUAMNINHAARUH 392 9
16. M3 AT IEiRUUUAzATAARUNUAHAR 3 3 387 10
17. anwlaeastlunsyfidem 4490 1
18. M3dmszinauivauiana 1 3 363 17
T
19. mydfuilgefininiihau 38 12
20. N13ANBIIAAEIENTHION (Work Study) 3 401 8
21. MsVUAWARAMA 1 342 22
22. MsfinApUsza gAY supplier i 344 21
23. maftem (T wa Weu nazineue) 400 4
24. My wwlsand 4100 3
25. m3l¥Tlsunsu MS Office 9 3 9 3 3 3 429 2
Aundsihminn iy 10.45 7161 | 11190 82.53 | 4923 | 12.12 | 36.36 | 23.64 | 56.07 | 36.36
drun iy 10 2 3 1 4 6 9 7 8 5 7
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=2
g
"What's vs How's" an
"Relationship Level" %
=
Strong relationship =9 = 2
RO 1 s M & 2 ; =
(mmﬂuwuinumunu) 20 g = = = < sz -
R £ |8 2|55 | €|
Moderate relationship =3 S =2 g = . = g & 5 &
PR Fle|s | E|E|=s|S|£|==|5]|8
(amdinilusziuna) OS2 | S | SE & = | = | .2 & 2
2|l E|E|&|E|<E|B|=| €&
Slight or Possible relationship = 1 == 2 =1 = = 2 | w3 i S 3 |8
: . = = = = = = b = = BV
(Al ididnton) £ 2 2 =2 R Els | = E §
= = = = o~ ~ P
| 2| 2| 2| | E|%2|<|28]lc]|s
® ® = ® = > = ® = F &
@ ] @ ® e 2 = = o= z ]
e e = o £ | e s 2 = |
= < = & = & = = s l=1-c
What's Press Tool and Dies Design
1. msoenuuHAAsue Iy 359 19
2. MINIUAIMIHEN MeurLNs 1 TagAunSeTag 404 6
3. msnunuiagAumiasusly Store 370 15
v 4 A & vy Pl @ y
4. mslFaunTesiionafiugiu Taun cwnde suda sula e
Bosylu enndios iz uazdu 3 373 14
T S ) a
5. mslnTesiiotanednanssy 3 3 403 7
¥ Aol &
6. m3lFamnaseaiounaznisnadeuTyon 3 3200 25
v A o v = g
7. mﬂwmmwmﬂaﬂﬂnmumusxmmam‘nmai (CNC) 3.55) 20
8. misi¥neuiiumesindelumsesnuuuuaz@ouimy (CAD) 9 9 9 9 9 | 407 5
9. msl¥neufiuneiialumsesnimandn (CAM) 361 18
10. M3pswARWNAARL T 3 3 3 3 363 16
4 v
11. msidenldiag 3 3 3 3 9 3 1 3 377 13
—

12. MsAARATeITNg 3 3 3 340 23
13, mzeannuyuazUFyuAw R 9 9 9 9 3 3 9 3] 329 24
o > A - a 5
14, mahyadnyunsesinsfilflunseaa 1 1 1 385 1
15, N13ATIABVNAZAIUANANMIMHAATT 392 9
16. M3 IEHANUIRs M AR UUNITHER 1 1 1 ] 1 1 387 10
17. amudaeassluntsdfiiaau 3 3 3 3 1 3 3 3 449 1
18. MyAnsATiuaieada 363 17

T

19. madsulgafuiinmsyhau 78| 12
20. MsAnEWIANAL TN (Work Study) 1 | 401 8
21, msvudandndast 342 22
22. msAnApdsEaTHITIgNAY supplier 344] 21
23. msftedts (T ya How naziiueie) 409 4
24. nmnaalszimet 4.10 3
25, msldilsunsu MS Office 429 2

e v

MiaagHUNANNTIATY 94.89 | 94.89 | 98.90 | 94.89 | 53.18 | 63.46 | 84.93 | 95.43 | 46.50

ddunINdIAwY 3 3 1 3 6 5 4 2 7
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=
V_’V‘?
=2
2
=
=2
E
"What's vs How's" =
g
"Relationship Level" “E
=
Strong relationship =9 \§ E
. = t—1
(mmduiusindansa) i ‘8 =
Z c g |
Moderate relationship =3 e = = 2 =
== = ) = = @
P - = ” e z =
(arwdwiuslussdulunaig e g = € =] <3 <,
2 g 5 = = = | g
Slight or Possible relationship =1 Cg = § ﬁ‘ & A= §
; 5 |2 £ | = = | 2
(anuduius gl idanton) g | | & £ g - S 8
s S T e < = = ;E
2l | 2| 22| =]1%]|%E
- T I - = A B -
= = 3 = L4 =]
| E| 8| E| 8| 2| ¢
o I I - - - -
= X = = = = = G
= = 3 = = -
What's Plastic Mold Design
1. myoonuuuHAATasi Ty 1 3 3 359 19
2. msMaurunsHan Naeuns 1 agaunie fag 404 6
3. msauguiagaumdadusily Sore 370 15
4. mislFaasesienafiugiu ldun cinds aiuda sl o
Rosglu audes auz uazdu q 3 3 9 3 33| 14
- oA D
5. nis s eafietaniinanisuy 3 3| 403 7
qy & & 4
6. mslFauATouseutazmsnAToL Y 320 25
y 4 o = ¥, ~ 2
7. M5 1MAseItnINaiinIuguAtsszUUnaNi IS (CNC) 3 3 355 20
D) a ¢ -
8. msl¥neuiinnefumslumsesnununazionnyy (CAD) 3 3 407 s
9. msl¥neuiinanisulumsesniuumsHan (CAM) 361l 18
10. N1IATINTBUMATOUTAR 1 3 3 3 3 363 16
A Vo
1. msidenlying 3 3 3 3 3 3770 13
—
12. N1sfaAuA5aItns 1 3 3 | 340f 23
13. msesniuunazUiunaanifind 1 9 9 3 | 329 24
o Y & P a
14. pshzednuuasodns ililunisada 1 1 1 385 11
15, MIASIVADUUALAIVNNANATHRAAT Do 3 3 3 3921 9
16. M3TATIEHANNIIAZMTaARIUNMIHER 3870 10
17. anmlasaselumsdjuidnu 3 3 30| 449 1
18. MsdmsinisduiinamFaada 363 17
=
19. mslfuilgaiufimsshaou 378 12
2 T,
20. MsAnEInaMaziEnsiam (Work Study) 401 8
21, msvudandnsus 342 22
22. msdnselszamaugnd supplier 344 21
23. nsfeans (e wa o wazinaue) 409 4
24, nmnaalszne 4.10 3
25. msl#Tsunsy MS Office 429 2
Amdsshwianusidgy 18.53 | 68.13 | 59.21 | 128.51]125.47| 49.48
deuaNudIAY 6 4 5 1 2 3
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& s
z = =
/ g < g
"What's vs How's" < 2 =
5 3 =
. 3 € 2 g
"Relationship Level" = = = .
& £ s 2
s 3 s i3 = & <
Strong l’elﬂ(lOlﬂSh]p =9 g % ; =
(AnuduRusdang ) # < & z z £ | =
=| ¢ N 8 s g ] £ 2 =
. . - = = = - = = = -5
Moderate relationship =3 < = = ¢ g £ & oS =t s
= = = s = Pei ) 2 & = o e
(anwduuiluszaulnaig) Iz i z 8 £ ) 1= ? £
z € € = = 5 2 = | .E £
Slight or Possliblc relationship =1 ‘g E =g 15 =§ 'g é !% g né )Ea
(i 1) didnvion) “ ] °E g T 1 5 E e
2 £ | & S I~ gl 21| 5
-1 3 2 ~2 3 - d = 3 5 &
I 2 c 2 e °c <4 =
g £ < = £ = = = P
7 = - = < e e - -~
2 27 o = e & s s
What's
1. MseenLUUHARAUE 11 359 19
2. MyNuRUMIHEN Mauwuns e iagiuvsetag 1 404 6
3. msauguingRumaaduaily Store 370 15
4. mi'l‘ﬁnum‘imﬁnnm’u'ug 1A awnde et ola euBoseTu
e mmﬂzuﬂtéuq 3 3 3 3 3 3 3 1 3.73 14
B A i
5. mslaseadodaniaimnssy 1 1 9 3 I 1 9 1 4.03 7
v 4 4 2
6. N13 13 NATBUTBNIALNISNATDUNU BN 1 9 | 1 3.20] 25
7. nu Mind oadnanafinaunudauszimnonianed (CNO) 3 3 | 1 1 1 3 1| oass| 20
3. s 1neuRume it lumssonmmaz@ouni (CAD) 3 3 3 3 3 3 3 3 4.07, 5
9. ms1¥neuRiunesiulunisoonuuuMIKAR (CAM) 1 361 13l
10. M3nsnA0UMATOU TR 3 1 3 ! 363 16
a Yo
11. mstdenly iy 1 1 1 | 1 1 3770 13
s
12. MIAAAURTadNS 3 3 1 1 1 1 3 1 340l 23
13. mssanuunuazySuusau Ry 3 3 3 3 329 24
14. mathpasnuunseadnsii 13 lumsnan 1 1 1 | 1 | L] 38s| 11
15, MINSINABUUALAIANAUNTHHAAA DN 392 9
16. M5IATIEHAUYUIDTMTAAAUNUMIHAR 1 1 1 1 1 | 1 | 3870 10
17. armdasaslumsiiRan 3 3 4 3 3 3 3 4.49 1
18. MmO msdniinameiiada 363 17
» A g
19. msfnlgafiuiinshan 378 12
= - .
20. MsANBWIAMAZITNITHNTY (Work Study) 401 8
21, msvudwantuet 42| 2
22. msAnnelszauagnAY supplier 344] 21
Py z n
23. msiems (T wa Won nasiinaue) 4.09 4
24, mwAszna 410 3
25. m319Tsunsy MS Office 429 2
Aunduriminaud ey 104.85| 8674 | 87.81 | 67.40 | 99.03 | 66.17 | 87.26 | 2007 | 51.88
HFuANNTIAY | 5 3 6 2 7 4 9 8
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"What's vs How's" =
€
"Relationship Level” &
= pa -
Strong relationship =9 h ] "
G o g o 2 S S (3 G
(AMUTUWUTNUVUINTI) » e h = G °2 e
> = Z IS = s
Moderate relationship =3 2| & s 5 3 =
o ) Z| 5 | & s | | 2|2
rmduniusluszauhunag) c = g = a2 | &
= = = B
Slight or Possible relationship =1 3?3 -{E e§ EE é =
o w g o = & » e = I
mwdurius il 18 nton) g aa = s = 5
Ery s o] Pl E Rled
= c c = o | oo |
What's Engineering Metallurgy Lab.
1. mseenuuLHaAsaa vy 1 1 1 359 19
2. MINRUMIHAR/ MM g uniedag 404 6
3. manauauingdumnaadaeilu Store 1 370[ 15
3 A A A ny 2 9 y
4. s lFaumsesiionafiug Taun cunda vuda aula aw
A 4 2
Fosely Oufen g uazdu 1 1 1 1 373 14
5. mslfasesiietamaininisy 9 9 9 3 | 403l 7
Y 4 4 A
6. m3lFaunTeuffounazmsnarauauFoy 3 3 3 3 | 320 25
7. m3ldia3eaininaiarunudiuszuuneuiiames (CNC) 355 20
8. M3 laeufinme it lumsesnuuunazlounyy (CAD) 407 s
9. myldneufiuneiiulumsesnuuumsnia (CAM) 3 3 1 1| 36| 18
10. MIATIVABUMANOUIAG 3 3 3 3630 16
A Yo
11. matdenldiag 3 3 3 377 13
12. MIARAAUATEIINS 1 3 3 340 23
13. mavonuuBHazfuuAuifiu 3 3 3 3| 320 24
14. msthyednuaseadnsildlumsndn 1 1 I 1| 385 11
15, M3ATINABUUALAILAUANMHHAR T 9 3 3 3 392 9
16. MIAATHAUNUIASNTAAAUNUNISHER 3870 10
17. anwasadolumsdfuaa 4.49 1
18. myamswimsdufivanuFeada 3 3 3 3 363 17
PO (N T,
19. madSulganunnissiau 3.78] 12
20. MIfABIIAMEAzIBMIITU (Work Study) 4,01 8
21, MIvUIHAA B 3421 22
22. M3AnAelszaIUIIUgNAY supplier 344 21
23. m3dteds (Wa ya Wou waziuaue) 4.0 4
24. nAYsTmA at0l 3
25. M3 1%1151A5Y MS Office 420 2
f‘hmﬁnﬂ]ﬁﬁnﬂ]]uﬁ]ﬁ'@y 153.21 132,79 | 125.57| 65.40
MAUANNTAY 1 2 3 4
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g~
s
=
]
R
=
“What's vs How's" )
=
S
"Relationship Level” B3
2
Strong relationship =g ’(E
Ry o e
(amuduiuiRudiaunia) g 2
2| &
. . = =
Moderate relationship =3 = £
o & 2 =
@nudius luszdulhunmy 2 = B
s & &
Slight or Possible relationship =1 = = 3
oo oda wo = © = 2
(anmduius a1y Wanten) = g = o E
xE = i I = £ 3| &
= 2 3 e = = aa | €
= = < S o s e 2 | =
7 s Z | =z | 3 2 = z | 2=
i s | & = 2 = R e e I
= = 2 = s & [ 33 = = = & =
2| | e | AR z £ g £ g o ¢ l.z1=
[~ 3 = o d d 23 kod 172 [ = i ) oz
What's Basic Engineering Training
1. mseonuuuHAATmailni 1| 359 19
2. msnawunsHaa Mamuns 1 ndunsoTag 404 6
3. nsnnauiagAumaasualu Store 370 15
TR SO e T
4. m3lFawniodionatiugi ldun aunds suda oula ou
Ruigly mudos aune nazdu g 3 3 3 9 b 3 373 14
y 4 A o =
5. 3 lfinsosfiaTaniadmanssy 9 1 1 403 7
v 44 2
6. M3 lFamuniouFounarmsnageus o 9 1 3200 25
¥ & > - ¥, A z *
7. A3 lia3oadnanafintunuales suuADLAINBT (CNC) 355 20
8. msldnoufiamoiintaslunseanuuunaz@euu (CAD) 407 s
9. msldneufiaunessslunsoonuunmInan (CAM) 361 18
10. MINTITABUMATOU TR 363 16
11 naidonld g 3770 13
= Y o4 o
12. M3ARAAUATOIING 340] 23
13. msoenuuuiazduusanifind 329 24
14, msthgeSmaiostnsiilflumsnda 385 11
15. MIATIVADUIAZALANAUATHHAANA 392 9
16. MIdnTEiRunIAzNI aRAuYLNTHAR 387 10
17. anwdasadylumsifidaanu 9 9 9 9 4490 1
18. mydns NI uivanFada 3630 17
SN % E =
19. malfnlgafiuiinmaianu 1 378 12
20. nsANYINANAZIF TN (Work Study) 1 401
21, MIrumInAnS A 342| 22
22. nisAsdedszauagnAY supplier 344] 21
23. msems (T ya Ty uaziuawo) 409 4
24. Ammialszme 40| 3
25. M3l Talsunsu MS Office 429 2
Aundehmina iy 1119 | 3627 | 1119 | 1119 | 73.98 | 69.21 | 78.01 | 1502 | 0.00 | 51.60 | 3.59
deruanud Iy 7 5 7 7 2 3 1 6 8 4 8
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S 2 R
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= = 3
“"What's vs How's" g 2 g
S o s
— 2 € 5
“Relationship Level" = = E
— £ 2 |2 | &
Strong relationship =9 g aE ;g o
Vo e . < 5 = <
(armdniusfudaunda) » |2 g = &
= |E 2 2 | € 5
Moderate relationship =3 o= 2 = = =
= |2 & & 3
L < 2 g2 s | =
(mwdius Tuszdnhunai) 3 = & & =
S 2 s e 5
Slight or Possible relationship =1 5 = ac < S aE
o o oy g = 22| E | % |8
il 1Hanton) (s = z = z g
= & - € | & e
g g »é 5 & e
E E|le || E|g] &
o = = © = @ =
Z =, = > L N ‘&
P g & € = = E
£ ) = <
[EXXCRl £ £ s S| e| &
T o = = = & >§ [
7 =3 = = = = =
E S E|l el e B |.E]|E
~ | = = c = =
What's Engineering Materials
1. M3oonuuuHARS U T 1 1 1 350 19
2. MINAUHLATHAR! uHUnI I TagAunt oty 3 404 6
3. mamuauingAumandusily Store 3 370| 15
4. malFanuniesilonafiugi Téun awnds auds au'la v
Fusslu Aoy a1z uazdu 9 1 ! 3 3 3731 14
B FEV TSNS nee
5. a3 AT esiledamadmns iy 1 1 3| 4| 7
s 34 3
6. My lFamuaToadouuaznIsnaaaUIIFON 1 1 1 3 320 25
g o Y = ¢ =
7. m3lHinioadnsnanaruqudus suuauAIADI (CNC) 1 1 3 3550 20
8. m3lFreufiuneiueluasesnuuuuaziemmuy (CAD) 407 5
9. m3Waoufinani FulunsoenuuuMIHGn (CAM) 361f 18
10. MSATIVABMAADU IR 9 3 9 3 3 363 16
11, maifonlding 3 9 9 3 9 | 377 13
= Ul
12. M3fAnAwAT 899n5 340 23
13. msoonnuutazSuuAai T 1 3 320 24
ST W = g
14. mathgeinyunioadns i lr lumanda 3850 11
15, AINTINADTUALAIUAUADAHHART LA 3.92 9
- ¢y F) a -
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A Review Using QFD for Cur;iculum design
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Abstract

Educational institution has a primarily responsible for generating people who are capable to meet the industry’s
requirements. Therefore designing a qualified curriculum to develop the capability of learners becomes significantly impor-
tant for the educational institution. The quality function deployment (QFD) technique has been a popular and widely used
for a curriculum and course design. By applying this technique, customer requirements from different perspectives were

analyzed simultaneously and then those requirements were linked consistently. Generally, the requirements were collected
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from the industry who becomes an employer of student in the future, alumni and lectures etc. The objective of this article
is to collect and analyze the historical articles and researches relevant to applying the QFD technique for curriculum and
course design. There are 33 articles were found and then analyzed. The results showed that the QFD has been widely used
in the areas of curriculum and training course design. In process of curriculum design, the requirements of stakeholders
were divided into two sections; internal stakeholders (within the institute) and external stakeholders (outside the institute).
Lectures and students were identified as the internal stakeholders while industry, parents, community were identified as
the external stakeholders. The objective of the curriculum was indicated by interviewing and gathering the stakeholders’
requirements by the questionnaire. These requirements will be used to develop a relationship matrix between the stakehold-
ers’ requirements and the technical specification of the institute to obtain real information of the requirements. After that
the significant criteria will be presented and used for developing and conducting a quality curriculum which consists with

the stakeholders’ requirements properly.

Keywords : QFD, house of quality, curriculum design, educational institution
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