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Research Title Needs on Study in Doctor of Industrial Education of Program of
Engineering Education

Researcher Assoc. Prof. Dr. Wisuit Sunthonkanokpong

Work Address Department of Engineering Education, Faculty of Industrial Education,
King Mongkut’s Institute of Technology Ladkrabang, Bangkok

Year 2011

Abstract

The purposes of this research are to study the needs in Ph.D. studying and to compare the
opinions on the industrial education doctoral degree curriculum in engineering education. The
research tool is a survey. The sample group are about 363 persons from master graduates and o™
year students who are doing on thesis in related master degree curriculum. We got 194 surveys back
which are 53.44 percent of the sample group.

Form the results, it is shown that most respondents (72.68 percent) need on studying in this
curriculum, It is revealed that the most commonly stated reason for need on studying was to
advance in their position (40.72 percent). The suitability of the course and nature of the course for
all items was at a strong level.

We also found that the first three performance levels for the graduate from this curriculum are
as follow: lifelong learning, high ethics standard and awareness of professionalism and skillful
analysis. Moreover, there are first three items for the problem solving ability as follows: problem of
maintaining of specialist and lifelong learning, problem of management globalization and problem

of environment and energy.

Keywords: Needs on Study / industrial education doctoral degree curriculum / Program of

Engineering Education
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a

aa IR A 9 1 a g Y =2 [ iy
qufiinutsade ldlilunandadugaiisvesmsnuluseaulSyguen (Phillips & Pugh
1994, pp. 17-18) luvuiAoIiU The International Union of Biochemistry and Molecular Biology
4 v ' a Ao
(UBMB) Fuiluanninszdusenindszmavesdilszaouindni lasmuathvuioms
[ =) [ a v é o % o [ 9 o
FamsSoumsaeuszavdiyguenld FlinnuFanuinn mazamsoi ldsuldduan

' v
Fouq 18d ($ufies 1293z, 25549, Online) Avee 111 IUBMB, 2011, p. 5) :

“The purpose of any doctoral degree, but particularly in a Bioscience, is to educate and
train competent, reliable, and self-directed, individuals who have a strong sense of
scientific integrity. Such a degree implies that the graduate has demonstrated the ability to
pursue a problem to a meaningful conclusion. For a Doctoral degree, the research problem
is a substantial one, broader in scope and depth than for masters or bachelor’s degrees that
constitute a significant contribution to advancement of basic or applied knowledge. It
comes with an ability to use professional standards, e.g., in teaching, publication in the
peer-reviewed literature, practical applications, project management or administration,

relations with industrial sponsors and research.”
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(1) 1AIFIURUMNUeIUlTyyuen niequudia (IUBMB, 2011; Phillips & Pugh,
1994);
2) MATTIUAMMNYBIINNTNUTYTyyuen nSequiiiinut uiles vasaszga, 2550v;

Phillips & Pugh, 1994; Glatthorn & Joyner, 2005; IUBMB, 201 1);
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3) mmgmiﬁﬂﬁisw?miimmsmi‘m%w (Berg, 1998; Christians, 2000; House, 1990:
Punch, 1998);

@ wasganuansalumsldnwdingy Guiles 929ns2qa, 25509; TUBMB, 2011);
wag

~q Y =2 a o

(5) asgunanlslunsanuySyyuen @uiles v9aszga, 25509; IUBMB, 2011;
Nerad & Miller, 1997)

Phillips 1182 Pugh (1994, p. 105) uag Uiy 9995200 (2547, M1 134-135) NA1I1 “M3
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v '
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aouluszandug Feamusonenuog 1HMunuLANAIAMUUIAAYD S Phillips and Pugh,

v
(1994, pp. 17-18) l@nsaa 1T -

“- A bachelor’s degree traditionally meant that the recipient had obtained a general
education (specializing at this level is a relatively recent 19" —century development).

- A master’s degree is a license to practice. Originally this meant to practice theology, i.e.
to take a living in the Church, but now there are master’s degrees across the whole range of
disciplines: business administration, soil biology, computing, applied linguistics and so on.
The degree marks the possession of advanced knowledge ina specialist field.

- A doctor’s degree is a license to teach-meaning to teach in a university as a member of
faculty. This does not mean nowadays that becoming a lecturer is the only reason for
taking a doctorate, since the degree has much wider career connotations outside academia
and many PhDs do not have academic teaching posts. The concepts stems, though, from
the need for a faculty member to be an authority, in full command of the subject right up to

the boundaries of current knowledge, and able to extend them.”
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@ a o & a o a @ Q’I‘ °
o1sdaeuluszAUNHI NG Fen152HTNYeL019158UMITNNIALITL HONINILIIM I TOU
Yy a9 o aw (lsl a 1 9 & ‘i‘_l a 1w = 9 [ o’/’ 9
udafdeaiin1s3se uazliusmsdioneannud iedluuinsundiaudnas Al gy
a 2 o 9 d.: a a d 1 o P | 9 d Y
Usygyuenieduiludeaiifiugumadinnisfiudaunss mmnsniins Wi 3190103
1 ° 1 1w @ d [ a ]

il nazriuernnudindonea liuddann 18> SaguszasAvesmdngasilTyamueniajaniu
M3 oumsaeumsisuiiundn §ai The University of Melbourne (2005, Online) f1viuall

v
danolil ;

“- The degree of Doctor of Philosophy signifies that the holder has undertaken a
substantial piece of original research which has been conducted and reported by the holder
under proper academic supervision and in a research environment for a prescribed period.

- In scope, the thesis differs from a research Masters thesis chiefly by its deeper and more
comprehensive treatment of its subject.

- It is written succinctly, in good English, unless approval has been given for the thesis to
be written in a language other than English. The length of the thesis varies with each
discipline with 80,000 words being the norm. The thesis should not exceed 100,000 words
(or equivalent) without special approval from the RHD Committee.

- In some discipline, such as the creative arts, the thesis may instead take the form of
performance and/or corpus of creative work plus a dissertation which addresses, elucidates
and contextualises the work. The creative work and dissertation will be examined as an
integrated whole. For PhD Music Composition_the dissertation may either address an
approved research topic independent of the creative work, or address the creative work
itself, forming with the folio a complementary mutually reinforcing part of a single project.
The thesis demonstrates authority in the candidate’s field and shows evidence of command
of knowledge in relevant fields.

- It shows that the candidate has a thorough grasp of the appropriate methodological
techniques and an awareness of their limitations.

- It makes a distinct contribution to knowledge.

- Its contribution to knowledge rests on originality of approach and/or interpretation of the
findings and, in some cases, the discovery of new facts.

- It demonstrates an ability to communicate research findings effectively in the professional

arena and in an international context.
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- It is a careful, rigorous and sustained piece of work demonstrating that a research
“apprenticeship” is complete and the holder is admitted to the community of scholars in the

discipline.”

Tuilos v2amszga (2547, wih 136) na1dn “nindisinannuelSyyuendanandiedu
v
o 1 a @ 1 a @ a
ez IMas sy eniuuandennmsiseulTyy Inun msznangassyyuen
I~ 9 v av A =) Y1 o a [ 1 ) — o a a =1
Aumsainainiteieerw winmeiusananIztivinangaslsyyrenaeImnmsnaiy
uat19zHMsaMangasTyyuend1e3MFNW_09 Curtin University of Technology (2007,

. @ 1 dy Yy o [~ T @ J [ dy
Online) mm"l'ﬂuum AITLAUANUUANANWNFALIUNINUY ANU:

“The Doctor of Business Administration (DBA) has been designed to develop highly
skilled, eritical thinking and practical managers who can also read, carry out and apply
the results of the research initiative. It enables them to concentrate on the practical
situation and the sensitive aspects that are inescapable in the conduct of business. ...
This course is studied as a research degree. This means that at least two-thirds of this
course is undertaken by research and the remainder by coursework. The content of the
degree ‘should be determined in consultation with the Postgraduate Coordinator,
Graduate School of Business. Students without prior studies in research methods and
statistical data analysis will be required to undertake relevant preparatory units. This
may increase the stated course duration. The thesis follows Rule Ten : Degree of
Doctor of Research.”
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929A3200, 2547, N1 137)

Glatthorn 1ag Joyner (2005) (8131u §uilys 923as2qa, 25540, Online) NA1II A1
a a o n’/’ o Ao AqQY o A o 1t . Yo a a Jd a
“Gnoniinus” ulumuisinguiidinldegaesii e A191 “Thesis” 1FnuinertdwuilTyan

v a a d a o 1Y
Tn uaz “Dissertation” 1A uAnonilnusiSayauen Tasialuudnszurums@ouszadiony

0
= N

. v
ANUUANA NN IAYIZ g N LALAZANUFUFOUYD 11U (Glatthorn & Joyner, 2005,
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o

v
p. 15) wwanamdunfdonluanizewsni ualudenguinezldiiin “Thesis” miloununa

v
TnniinuisedulSaan InnasdSayaen dmsulunm Ineluilegiuil Inoiinwus 14y

L)
[ 2
a

a a o @ 1 a a L4 o a 3 Yo 1 aa o A a
'mmuwuﬁsmuﬂimmﬂ‘w mmmmuwuﬁszﬂuﬂsmmuaﬂuuhmm “ﬂyguwuﬁ” 1141’1‘14%3

o o

J A

1¥irquiinusvie Inninuilsyyuen” Tasdiohiianumins@vaiu

IUBMB (2011, pp. 24-26) '1ﬂmﬂuﬂmm§mﬂyguwuﬁ"lnmuguwuﬁuufn‘vmaaﬁ‘]u
miAuiiianuunsamainmsodgs uazmsmﬂﬁuﬂmqammmnﬁnywzwwsa'luuuagw
AiFvamnai 185 uFgunnmenen vennnnasguguinuidsnandudunds $uies 9
A3zNa (25540, Online) ﬂd1ai1ﬁqﬁumimuﬂyaﬁwuﬁﬁﬁmuﬂiﬂﬂﬁmﬁu 4AM3 W3YANA
Sdadmaotszns tenudileduf inzfeldlunmamalumsinsangquninvesqud
ﬁwuﬁ Teldiunasiunsg e m"lﬂﬁﬂmmﬂizma%ﬂﬁuﬂwmnmsgmquauwuﬁfu 9
Tududuiitosmua 12 Usznis Guiles 1295z, 25500, Online) Haganduiles 119A52q0

o e :
(25540, Online) "lﬂmﬂumﬂmcnmmgmwm

wdnasalsznis da Usuduiifvaty
UINITY mﬂmmwmmﬂyguwuﬁ (Trustwoyhiness or Quality Criteria for Rig our) (Siriwaiprapan,
2000; Buoy, 2002; Lincoin & Guba, 1986; Lincoln, 1995; Marshall, 1990; Whiteley, 2002) uay
Uz f U uET s UNAY D3 501U T01TN390 (The Ethical Protocol) (Buoy, 2002; Christians,
2000: Smith 1990; Panch; 1998) 32iflmaiinasg niayRTwusaa 14 Uszms uAludiil o
yorinaue lnvagiloe ﬁwia"lﬂﬁ'(é’w‘lu $1ilus 9290520, 25549, Online)

1. mniflumsdeuquiinug mndldumsdoursdoudunmndingy onidu1dsy
agﬁmﬁﬁﬂmﬂummgu uaziinnugnAesiinugaey dagaads (it is written succinctly, in
good English, unless approval has been given for the thesis to be written in a language other than
English) (The University of Melbourne, 2005; Phillips & Pugh, 1994; IUBMB, 2011) 11NWING
s IR ouhe sauied Tns sedralss Tuafiouiwdndae (Simplicity in
language - Keep the sentence structure simple) (Ladyshewsky, 2003) uinneg 185 Uﬂuﬁmﬁl‘cﬁﬂu
Sunmauudatiaiuinedodl Extended Summary (1018189091 IUBMB, 2011, Online)

2. ANUBIIVOIQHATINUS “lm's“'mmmmwmquﬁﬁwuﬁ'ff Jifidedmuaiiuida i‘fuagjﬁu
UAaZAMEI VAT INGIGOUAAZINA The University of Melbourne (2005, Online) f1H1AI
aunwus 1diianuenalszana 80,000 - 100,000 A1 (MB18INYY) Tuvmed Featherstone #9491
1/59y2110n 90 The University of Manchester 148909 Y 521 NUMIINGIAURIMUARINYIIVD
ﬂyﬁﬁwuﬁﬂl%ulﬁclﬁ'tﬁu 100,000 fi1 (Featherstone, 2000, p.3; Curtin University of Technology,
2011, Online) athal5ian uswesquiinumiuliideginauermionnumu mazly
msﬁauqyﬁﬁwuﬁfu F1dnssinlasismsdniminusedisla msaauquaﬁwuﬁifu%’f

FrmsUsziiunmA AU NYDIgBR TINUT (Featherstone, 2000, p.3)
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3. amudanuannsauazanuesnglumanidamguiiinug szdosaaslfifus
Amdanuansovesindnm uazindnguuaasinindniianuianudeinglumn
‘1%1.!"] (The thesis demonstrates authority in the candidate’s field and shows evidence of command of
knowledge in relevant fields) (The University of Melbourne, 2005, Online) §qnﬂu1ﬂm1unﬁ'ﬂn1s

a W

. 4
ihmssoulsygueniiumsadainiseiieoin Tavezdesdnuliinnuiandstaunud

£
Jd v @ o

' ' v
vousoeiaweiquinus daiu quiinus sullunandandugaievesnsisourlSayan
2 vy a ya s v a Yy d [ o v A Yy v Y
100 3ad04 uragivesdnozidluguiudialdiituediedanu siude iWudadrennu innw

N 1 P v = A ' a a P °
seuABY $0019AnF uazlinnuianudninglusesdeg Tumndmnnaulddnm iuaue
¢l5o0n Tudatinusuils (Phillips & Pugh, 1994) Hnmal aglianunieludany
v a v IS aq a v aa é v
4, anuianuaENsauazANNFeNYIHMHIHTEUITMIITeGUHUNUT 15ADLTAL

1w K

Yy o a 1% 1 £ tg v ~ as a i
114&141«!'Jﬁ«lﬂﬁﬂ‘ﬂ”mﬂ'nugﬂ'ﬂllﬁ'lilﬁﬂ@ﬂNﬁﬂinuﬂ'lii‘lﬁ‘&’l‘UU‘U'Jﬁ UAZINAUABDYNNINNIETY
9
meiﬁa%ﬁﬁmmszmﬂm% HAZINANAMA1H (It shows that the candidate has a thorough grasp
of the appropriate methodological techniques and an awareness of their limitations) (The University
5 & g o o = o 3 Y
of Melbourne, 2005, Online) FufulmundnnisnhmsBeurlSyguentiuiunsada
v av A = aa R & a L4 a o 2 o 2 9 =y
HNIVYUDDIVYW ﬂﬁauwuﬁﬂﬁ&ﬂulﬂiﬂqu%uﬂﬁn\lﬁ’ln1ii‘lﬂ1iﬂ1i'JT]U PIUNANHIVEADIY
) ~ 2 = aa a ao A Yy Y Vv
ﬂ’ﬂllgﬂ'J11JL‘!$U’J‘B1€IJ11M§EN§$LUUU’J§ HAZINAUANIIINGY mmmman‘l*v"lﬂamqgﬂmm
4 <] v a ' { a q’/’
g ay Wesnuquiiadandadodutludduinig luswisniug (Phillips & Pugh, 1994)
v 1 av aa I 1 ' Y k4 1
S msmnmmﬁ‘lﬂ‘u Naminumﬂﬂuguwuﬁumuamwmiumsasnmmgﬂm (It
makes a distinct contribution to knowledge) (The University of Melbourne, 2005, Online) Tuiseq
B 3 e Yo < o aa L4 9 o YN Y o 1
Y94 Contribution i]f’]'J']Lﬂ‘M‘lJi%’;LﬂUﬂ’lﬂiyll"lﬂ ﬂyguwuﬁ%zmmmumnnﬂﬂmmmmLmnsm
a a J (a [ 9 1 9 & da 9 s o w v v
nnInoiinusUTyan neiels Yeuanatsdeniia nie sxdeslidgrudaylunmsadiennug

@99 The University of Western Australia (2011, Online) ﬁ1ﬂuﬂvl%LﬁU’JﬁU PhD Thesis 71 :

“A thesis at this level will demonstrate, in the context of a substantial and original
contribution, mastery of the subject as well as a furthering of understanding in that field
of knowledge, through the discovery of knowledge, the formulation of theories, or the
innovative re-interpretation of known data and established ideas. The thesis arising from
the research should show a student's ability to document and interpret results, to
formulate theories and to discuss the results in the light of the current literature to a level

of competence required in published materials.”

Y
@2 Phillips 118¢ Pugh (1994, pp. 59-60) 1& 1#f105 110 13qail :
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“The spelling out of your contribution is the final element in the PhD form. ...You are
not doing some research for its own sake; you are doing it in order to demonstrate that
you are a fully professional researcher, with a good grasp of what is happening in your
field and capable of evaluating the impact of new contributions to it ...your own as well

as others’. That is what you get the doctorate for...”

o Y o . A v ao s a I (] [ 9
6. mm!ﬂuﬂummmmmmg Naﬂﬁ'Ji)UQH;]UWHﬁNﬂ'JHEJUNll'lﬂi‘Nﬂ'IiﬂiNﬂ’J'liJz
A a 4’,' a ‘3’ 'ﬂ 9y o Aa A = Yy 9

LHGQMﬂﬁQNuLﬂﬂ"UNIﬂUﬂﬁL UAUNUUAVUDIULUINI LAZUIDNTTIAANUUDAUNDY uaz"luma

= =] a [} = = e .
NI Lflumif’{uwu%mws 3(11411 (Its contribution to knowledge rests on originality of approach
and/or interpretation of the findings and, in some cases, the discovery of new facts) (The University
- = & 2 " . Sa ° !
of Melbourne, 2005, Online) Tuvaiziaeanu The university of Western Australia Alvemmruan
ARIAAINUIT “.the need for answers to questions posed in that literature or as the result of a new

=)

E4 ' v
theory” (The University of Western Australia, 2011, Online) ieﬁmuﬂuﬁmﬂu%ﬁmuﬂmz%

e

dy o @ aa d g 4 <& < o wn Y 36 & v o A
L’ﬂuwwmwm@yguwuﬁanmwm "‘IN%5114‘“"lﬂ’l’l‘ilEJﬂWﬁuﬂluliﬂ\‘iﬂ'liﬂiNfJQﬂﬂ’J’IUZ Yo
v '

T A

43 1 @ = s o @ U i a J [ @
noufuun wiiu Sanudanuludvewivesogud Jgymiinavusgiaueinezeyiiies

Y on~na Y A M y % . 1 < dyo A
anuilududiavesnnug n3ongui Hie Originality Tudauilszi@uil Tuiles vmszqa
(2549) Tdna12 1371 “ionuda s eadeu lunsfuanududuitiansodudsuves

o sld' 9 g s a u‘g Y 9 - a Y Yo wvaq ¥ '
pafnNNIN a1 UINqER INLTTY TaonannEua) auRinusn lasumseylaliaouriu

9 P gy a L% Y o aa d @ 3 ciae
zrﬂmﬁ‘]uwaQmm"ﬂuﬂuﬂﬂ‘umunﬁﬂmgmﬂuguwuﬁﬂuuuu” LaLA9IN Phillips ttag Pugh

v
= Y

(1994, p.13) NA121391:The PhD is awarded for original work” wasfaiivgdoai¥nssunsi
aunele @Tﬁﬁ Phillips ita% Pugh (1994, p. 27) n1d12'1391 “The ... PhD is awarded for an original
contribution to knowledge. Yet, as we shall see ..., examiners need to be satisfied that the work has
a degree of originality and that it is the unaided work of the candidate”{lu‘llmzﬁ Silverman (2000,

. ' . v 9
p. 59) 1&eTunuiaANMYIT T3 Originality 7 13Ade 114l :

“_In the context of a research degree, ‘originality’ is largely about your ability to display
‘independent critical though’. In turn, such thought can be shown by: [1] developing a
concept and/or a methodology [2] thinking critically about your approach [3] building on an

existing study.”
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9614137 Philips 1182 Pugh (1994, pp. 63-65) @t iaueLuINIamMsiruaReIfuAY
Huduuiiaueanawi nie originality Taud1awa 11350904 Francis (1976) Avianoaisiugdao 6
$o vinanua 8 90 smFuS MUV Philips (1992) sauiiuanun 15 Sodade lifae

1. Setting down a major piece of new information in writing for the first time;

2. Continuing a previously original piece of work;

3. Carrying out original work designed by the supervisor;

4. Providing a single original technique, observation, or result in an otherwise unoriginal but
competent piece of research;

5. Having many original ideas, methods and interpretations all performed by others under the
direction of the postgraduate;

6. Showing originality in testing somebody else’s idea (Francis, 1976, 8191u Phillips & Pugh,
1994, p. 61);

7. Carrying out empirical work that hasn’t been done before;

8. Making a synthesis that hasn’t been made before;

9. Using already known material but with a new interpretation;

10. Trying out something in this country that has previously only been done in other countries;

11. Taking a particular technique and applying it in a new area;

12. Bringing new evidence to bear on an old issue;

13. Being cross-disciplinary and using different methodologies;

14. Looking at areas that people in the discipline haven’t looked at before; and

15. Adding to knowledge in a way that hasn’t previously been done before (Phillips, 1992, 814
14 Phillips & Pugh, 1994, pp. 61-62).

v
s

I~{ 9 o a Y A .. . 3 9y o 1 9 Y
ﬂ'J']lJL‘LI‘UG]uﬂ’]tuﬂ"UGQﬂ'ﬂﬁgﬂiﬂ Originality 13 15 U9a9NA1UNAUY L'ﬂutﬂﬂl"ﬂﬂlﬂ

v a

o W 1 a aa o o W aa o
ANUATIAYDYIYUY meﬂmzn'smmsﬁauquguwuﬁ"lﬁ'mmmﬂﬂgmﬁlums’m%nﬂuaxmﬂﬂu
aa o = 1Y o & v v dy 4 o =
Tumsmouqutinug luvazi@oany dndnyvzdeddfiuinasgiudesdulunsiigug
Hwusvesnuruiy
& v v A a awv aAa ¢ Y ¥ d =
7. NMIAVATIVIAUNUNNAVINNHIVYQA B UNUS i)zﬂmuam'lmﬁummmﬁ1n1sn1un1s
4'{ Y Y a o ' = a a = - a 1
ﬁ8ﬂ15‘1]9?]1&7"1]‘1]00\3114'3%0901\3111]53ﬁ‘VlﬁNalL‘lJ‘Ullﬂ'ﬂ'ﬁ)'W llﬁ$1uﬁiu‘l’l53ﬁ'ﬂ~3ﬂ5$l‘ﬂﬁ (It
demonstrates an ability to communicate research findings effectively in the professional arena in an

' 4
international context) (The University of Melbourne, 2005, Online) 115947 Philips 18 Pugh

(1994, p. 19) Tdrinaue PBiusui :
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“...you must be able to communicate your results effectively in the professional arena....this
must be carried out in an international context; your professional peer group is worldwide.
(It always was, of course, but the rate of diffusion is infinitely faster than it used to be.) You
must be aware of what is being discovered, argued about, written and published by your
academic community across the world.”

1 a o av a o g
8. ANuuNTaMadnins  aufinusezdeuiluanuitenldmvudsainusevasy

=1

@ v 1 a a o £ =] T v o o Qy
JTUATS W UANVUNIININIYING ummmﬁu cmuam“lﬁ'mu'Jmﬂﬁﬂm'lﬁammﬁ%“aﬁu uae

1 92 0o Aaw i d 9y o wvaq ¥ Y a a
muﬂm’i‘luadmmﬂ157110%00014’;111145&1 LLﬁg1@5U@uuﬁiﬁﬁlHﬂu’dlﬂ"ﬁﬂﬂlﬂ@"lzu"lﬂ‘ll‘ﬁ'lﬂ'li

v

“lumﬂmmmsﬁuq (It is a careful, rigorous and sustained piece of work demonstrating that a
research “apprenticeship” is complete and the holder is admitted to the community of scholars in the

v
discipline) (The University of Melbourne, 2005, Online) NTNIITUIANVLATINIIFINITHY N9

A dA  a ) aa s & o % a Yy a

nilanae #151910015 19055 un s 30 uauRiwu s d3laona ludr0elinisdredalseum

300 518013 (Suttawet, 1994; Buoy, 2002)

]
=

v YV Y A 9 Y 9 a o a o 9 9
9. msl¥teyadgugilunisdns doyanldlunisdudaluguiinuiszdeuiudoya

v b '
Ygugiiminiu liawiselddoyandogitredald dedmuatiidiudesinuand
A =S o 1 dy

a4 Philips i Pugh (1994, p. 22) ldesue13deae luii -

s

YINFUAY

“The MPhil can be limited to the replication of research already published. It is also
acceptable for secondary sources to be used. This means that for an MPhil it is legitimate
to quote some authority quoting somebody else, for example ‘Francis gives several
definitions of originality’. This would not be acceptable for a PhD thesis where the
candidate for the degree would be expected to have read and evaluated Francis in the

original publication.”

Y a T a/-‘-'i aa o 9 =} Yy a ( 9 (=1
10. N1991904 uazms‘luﬂﬂaammgau AHHUWUTITADIUNTTDWNOIDYINYNADY IﬂthﬂJ

MSAAABNIIUYDIRDY W30NEUNIN Plagiarism #9N McCrimmon (1967, p. 251) Ividiionn 13
b4

el : “Plagiarism is the presentation of another’s writing or another’s ideas as one’s own. Legally,

socially and academically it is considered a form of theft, and is usually punished in college by

b4
)

. . . . - 2 v =y o a J @ 9
automatic failure in the course or by expulsion. Fadwiniinsaitinavunssumsesdiulilu

an tazduiumsad Inymuszdsudofsduvesuriinedsld
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v aa ¢ aa 4 Y Y] ~
1. anugnaamugluuuguinus  quiiwuiizdsslinnugndosmuguuui
ININe1des muald (A thesis which does not comply with the required format may not be
. . . . é 1 o
accepted.) (Curtin University of Technology, 2011, Online) mat’v’mm"lmi‘lu"lﬂmm’fanmuﬂ
a v o (K] Y A v & =) Y @ @ a @ 9
unIneas nez lidaaeuld nseenlduiasmsdumusuiisudetisnuveauninnas1a
A aa ¢ aa s Y A VoA A aa o
12, ANMHNZAUNITANUN QU HNUTITABINAUAUNYINDNISANUW IUNTTIINI
a 2 aa d av a 3
A¥INT mmwuwwmmna“luawn‘muuﬂ (... that the thesis is suitable for publication ... as
submitted or in abridged or modified form) (Silverman, 2000, p. 56; IUBMB, 2011, Online) 315019
a dyd ~ @ 1 9 ﬂ Aot a o 1 ao Y A @
madrMsidunmanisnezdeaunsmsnanuiwounsnauIdeluseaulan voseau
ad wva o a o n,z’ ] o {
WA FanouoyilA Inanu 1dnu 9zdotiIumsasIsaouLaznaunI o0t uTUIN
AMIZUITIUITNIT N5 03 Peer Review pe1adud1 (IUBMB, 2011, Online)
d : Y a A a J d o A o
13. waminasgunlydszdivqanmquiinus Ussiauinnoafuuasgiugunnees
aa : - o { . ‘ o aa o q’: '
@HQHWﬂf(Trustworthmess or Quality Criteria for Rig our) Lﬁmmnmsm@yguwuﬁuumu
' o av a && LY d ao h
1ﬁi§t£5?‘ﬂ$ﬂ’lﬂ15’J%UL‘IN?}mﬂ’I‘W mﬁmzmuﬂﬁumsnu (Research Paradigm) q%’lﬁf’ﬁﬁﬂgﬂﬁ
398 (Research Strategy) 1ag35n135390 (Research Method) NIUANA1I91NNITIVOFIUT 1NN
@ ' ) @ q‘/’ a aa s av a &L aAaa a
fueglaoiin laf daiu nadsziivgunmauiinuindumsWuFequnin 9135015 1szidi
= ' ° Y vy ' ° oA '3 Y o
fuandeenly  uazdududesszymrBdiwi lunmshiquiiinus seldinuaiinnsgiv
< @ dycv aa 4 ) aa aa
aanmilsziaulauiludai ianasguguanaesgpinus tazfiguf iwuezidtns
aa o T 3 A
ﬂ:mﬂ3Jﬂmmwvmﬂyauwuwawuema"ls (Siriwaiprapan, 2000; Buoy, 2002; Lincoln & Guba,
1986; Lincoln, 1995; Marshall, 1990; Whiteley, 2002)
14. VoMUUANGINVIIUTITNUAZVIIEIUIIUWUNIVY (The Ethical Protocol) Tuiiues
v W o { @ aa av ° aa [ ()
Aurtuiulszdunsinnasgununwuegu it nsdselumsiquiinusdiulng
av a & 1 Aav a a (] q’z’ o
119 IvuFanunn Feilin 1unana 1991013 I TFASInaee1ann Namedunsiua
o v @ d 1 v Aav. W
A3 (Ontology) MsfvuanNUdNNUssznIlnITonudIddeya (Epistemology) uaz
= ac av I A aa o o v awv
s21ou3TN339Y (Methodology) Taammizedieas Imsinudeya ihliiinddudhdedeya
1 g é 3 4' e o i
pt1aande Feiinadeyaiiunudy suernihu Invuaglddeyanindlame wSelinsduime
v Yq VY ad < o aa o A '
wazaninszyddlidoya Tavitmslaq Aaw lumsiguiidwussusziediuuuuedia

@

av 1 &2 v a9 o a [ < a =1 aw Y
‘UENQ'IH'NU@'I'E'JUhJ %Qﬂﬂ\ill”llt)ﬂ1Huﬂlﬂ03ﬂﬂﬂizlﬂuﬂiﬂﬁi511 uazmmmswumwﬂﬂwms

a T

1z la)

Y vq VY vy 4 o Y v awv a Y = o a o
Juasesdlndoyaen1idae dalaoialuuda indfudqunmezdesdedlundnl fiiad
9 1
9

A 99 Yy = aw Yy a o = o q ¥ '
DawovodIddoya wazlumsiFousivaunsisvzdeuiouludnyaznzilide
aunsoany uiedumznioszyldilasiud1ideya (Buoy, 2002; Christians, 2000; Smith,

1990; Punch. 1998)
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9y o @ 1 9y 9 dy 9/ ﬂ Y o zs’ﬂ o = o W
YDA UAAINA NIV WNAUY LUUIZIVUIDNIUANL ummig‘mm"lﬂ LUANUUNUANUAINTY

' aa aé’ ' ay o w & aa a 4 '
N miwamyg]uwuﬁuuﬁa"lﬁ’{mflmmwmﬂqmqﬂ"lummlméwﬂmulmomn FIVLAI0Y
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v aw 4 4 ] i @ o o A
daiisuad deduSanmsany luud liaunsanduludle1d Sedeain 1 ldunasgiudsi

Glatthorn 41ag Joyner (2005, p. xi) na12 1391 :

“ .. We do not want to tell you how to write a ‘quickie’ dissertation that you will be
ashamed of as you continue in your career. We are concerned with helping you produce a

quality study that will reflect well on you and help you advance in your career.”

dielgnnsuudhmmnondnlumsdagufiuda vasgununmquiuda way
aa s AN I e 3 A ¢ = Y
wasgunuamapfinuindy Uszdude lfiszdosiingan nie wasinasguiielyly
v a aa o &' a o‘q’:
msdaduquamquiinusludugame  namsfoynasugunImguRinusie 14
@ 1 o d a v a
Wszdudanandiedy susahwnlszuadiunuainasgiuies ldlumsdadugunimgug

[L q’: 9 y £ a 9 a @ o J o 9 o a
wusludugarmeld Falaotndndanninndsezdmuanamnasgmililunsdadu

2ee T

v A o A DRI ¥ Y 5] v A
uﬁﬂmualums’dam]y;]uwuﬁ L‘W'ﬂ‘lﬂuﬂﬂﬂ'H'lvlﬂ‘Vl'i1Uﬂ\3llﬁﬂulka33~lﬂ'ﬂ1ﬂﬂﬂ!3ﬂﬁiuﬂ15 HNiv

q

o Y a Ay oy - ¥
’n’iu']ﬂﬁjUﬂﬁillﬂ]s ﬁs@ﬁlﬁfﬂ’)%’]ﬂlu ”5ﬂﬁﬂSQﬂm?mﬂ1ﬂﬂ1ﬂuﬂﬂal‘mﬂull‘l‘l'rﬂ‘]ﬂ‘ll‘lﬂ'ﬁﬂi')‘]

) &2

@

a .,’,’ a Jd v o ] ] A o
Ansandadudugaiilunmsaouqupiinus fafroi TN IIAT IS Mua lay
v v
yInodvasuaouuredngy e lddhumamalunsinsammsysaiuiazamsdadu

3 A o d‘ o e o 1 4
Fugatho Fadidodmuaidig 4 Usens (Silverman, 2000, p. 56) Awie 1l :

“For someone to get a London PhD, the examiners must report:
- that the thesis is genuinely the work of the ca-ndidate
- that the thesis forms a distinct contribution to the knowledge of the subject, and affords
evidence of originality by the discovery of new facts and/or the exercise of independent
critical power (my emphasis)
- that the thesis is satisfactory as regards literary presentation
- that the thesis is suitable for publication as submitted or in abridged or modified form”
Fait adedmuadenandneduil defiasdeldindiudeiin danuddyedidbde
(Silverman 2000, p. 56)
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b4
Examination) 1Adsis:

“The Examiners shall examine the thesis principally in terms of:

1. the candidate's understanding of the field of study;

2. the candidate's demonstrated capacity to conceive, plan and conduct a program of
research;

3. the significance of the thesis as a contribution to knowledge or understanding of
knowledge in the field of study; and

4. the originality of the work embodied in the thesis.”
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“Thousands of men and women enter doctoral programs every year. Many of those entering
students never complete the Ph. D. program (Sternberg, 1981; Digest of Education Statistics,
1992, cited in Lenz 1997). Failure to complete a doctoral program has a negative impact on

individuals, their families, universities, and society.”
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Vv

o 2 '

o1y aauzmsanm uilegiiu nangasisunsemdsinuied mnimfisuniomdsinueg

D.

[

winedonseaaniuivuniemdsinuieg insamasnsumsineszdudiayanIn szoznm

'
=

fsunisnuszaudiya Inuud UszmnerFnihi luilegiv Uszianmissnunilu
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flagifu Uszaumsaimsianludumiailgiu uazawlddedon uansdeaumsi 3.2
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Adovay = @ wundmuIn X 100)/ 1UIUNINUA (3.2)
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3.6.1.2 MINALIAVAGA (Arithmetic Mean) 193 anufaiuiofumdngaing
maasgamunssuguitiuda mvdnagmanaiimnisy Auanummuzauveslasaaiig
nazswinlulassswvoandngasagmansgaminnssuquftuda  mvinagmans
3AINTIY BNUMULUALITAUANMNINZAVYDINANTATATAIAATYAT NN TUU TauAin
u3INAgnansInaNg sy seRuaussauzvesiudiafaunisinuinangasajmans
gaamnIsuaufiiuda mundnagmaaiininisy uagszduanuaunsoudiymivesiadin

[ 4 o a a 2 o
éi}‘Ufﬂiﬁﬂ‘H1ﬁﬁﬂ’gﬂ§ﬂ§ﬂ1ﬁﬂi@ﬂﬁ’]ﬂﬂiiilﬂ‘lalf]‘ljiu"l’m ?ﬂ‘\l'l’)‘)ﬂﬂéﬁ’]ﬂﬂ'g’lﬂiﬂiiu PINTUIN

&g 3.3 (@ Fv na iy, 2544)

L 2%5
n

= (3.3)

@ X WD AURTuRUANAYBINGNAID01
n vaweds Swauvesdeyalungudiedig

= &
DX HUWNY . WATINVDIAZHUUNINNR

3.6.1.3 @IMDBVWINAIFYM (Standard Deviation) 193in5 1994 ayas v uRdY

a \ o ' 4 o P an o
[AVUAUA Lﬁauﬁmaﬂym:msﬂszi}1wamzuuu1utmazi’f€) mmmm’lﬁ'mnﬁmw 3.4 (ASYY

L)

da v
WIHIYY, 2544)

(3.4)

A I~ R ~ " @ '
o S.D. vwweds  MADIAUINATTIUYBINUAIDEN
X wvueds  azuuduaazad lunguaieig
n o nneds  $Swnuvesteyalunguale

Vv &KX @

362 adAINITHITIOYINY (Inferential Statistic) 1Tuadan 1FagUdadaulsdud
ANHAZAIUYANAVDINGUAIDYI &918un et 01y rouzmisininluilegliv Yszinnerind
Mluilegiu Uszanmizsanuihluilegtiu dszeumsaimsiauludumisilogiv uag
sw8Reidou Snadedmuilsa fie anuRamuRefundngasagmanigaamnsugug

v A a oI v ilas 1 4 @ dy
Fasia uInazmansinanssy laslddeyannngudledesnaouiuuasuniy aeil
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3.6.2.1 MINATOU t-test 19 1UNTNATOUANVUANANTZHIIANRAYVDINGUAIDOI
2 nguii liiiMudeafiu (Independent Samples) Ao e uazanuzmsany luilagiu (e gau
v d a a aa A
WU, 2546) TaulauyAFIUNADA AD
ﬁnuai"u Ho :Iul = iu2
Hl :/ll * /'lj
110 4 MEH AURABYDINGUAIDE1N 1

4, VIR AURDUYDINGUAIDE1AN 2

ans ttest Al uauNIIN 3.5

y/7X,

(3.5)

YINHe  ANRAYYDINAUAIDEI

La =l

MDY MANDBILUINATTINYBINGHA I

winohe  Sauvesteyalunguaingig

=

a9 dy 9 @ 1 4’
Taviitoanaaiioadudannlali
1, nguiodnndaznguasuiudaszaniu uas ldinTasmady

h) o U 1 g, 9 et Y a
2. nquetadazngudasidinnindszannsiifinsuenueaiii 1fana

'
1 =

3. ngudstusazngudosIdninlszansudagnguindinnuu sals

q

4. ‘f’h df =n, +n, -2
) ) 1 A o 9 o U Ay v " a
aSouieuat ¢ Analdnua ¢ #lannmadanseaingavesnisuen
HASMUY t ¥EA two-tail test tilpfmuAsEANTsd Ay o =.05 wilfasauyazu H, uaz
voudy H, udeiidunivvesszans 2 aquuandadu uaasidansdu 1dud mauaz

C - 1w A 9 o a o
aomznsany luilegtiu Snadedusa fie aAnudesnisdnuszduliyguen nangas

'
tY ~ g v o w

AFMAASATIMNIITNABY Tnn MINATMAAT IAINTTU azuanANAUNTTAUTBdATY
.05
3.6.2.2 M3IATIZHIAEIS One-Way ANOVA (Analysis of Variance) 191un1snadou

AMULANANIYDIA IR ABYDINGUAIDE13In D 2 nguit hithieadeeiiu (Independent Sample) i
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01y Yszanerdniihluilegiv dssinnmissauiivhludvg v dssaumsaimsihamnlu
fumiadagtiu uazaw1ddedou dudaudsaw fo anvAafuRnfundngasagmend
gamnnssuquiiuda mudnagmansinnisy tazdnsgianuudsisiulasldgas
One-Way ANOVA
Sunoumsdnsgylavii One-Way ANOVA fdaro i
1. wlAoueuydguiteiuauyfuada
2. Ry uadan 19 macey 1as3 One-Way ANOVA o
H, : fundusgniatdszanns k ngy Tuuaneieiu
H, : sundvveslssmnsesiatiovaesndy uanaiaiiy
30
H,po= ply = = 4
Hy:p # p, e i#]
SN2k
3. AR IVAROY LAAIRIRINTT 3.6 (yyu ATaz 019, 2545 : 116)

MS,
F=—t (3.6)
MS,
M3 3.3 AN INTIZN 1AYFT One-Way ANOVA
Source of Degree of Sum Square Mean Square F
Variation Freedom
Between Group k-1 £ sz /i MRA SS, F = MS,
Bl a1 1 MS
minson W
o i o= - SS
Within Group n-k S8;=58=8S, MS = 22w
" n-k
Total n-1 Lk 5 T*
SST = ZZX‘-} = 7
j=1i=1

e & vineila $waungu
n mnedt nnadetieann
n MNeEY NARIeI1RINGURI0ENT
T wweils wasmwesnzuuunndlungudiedisi

b4
T ‘Hiﬂﬂﬁ\i WA INVDINSUUUTINUA
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o 2 o @ A o oA @
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4.1 Yoyamlvesneumuvasya
a JY aa v w ] o L ' Ya o Jgada o 9
M Az YoyanNuINUanNEME AIUYANAYBINGUAIDE1I 181935 AT 12H Lo 14

1 & a d o 4
MIMIAIeoa Fanamsasiznaaaadlumisnem 4.1

M519N 4.1 ANYULTIVYAADVOINGUAIDY

anyuzaINYAna N Jouaz
INA
Al 150 77.32
N4 42 21.65
Tajseny 2 1.03
59 194 100
01
Hoona1307) 57 29.38
30351 49 25.26
1NNI135-401 43 22.16
WINN140 - 451 17 8.76
11NN 45 1) 27 13.92
Taiszyy 1 52
59 194 100
amuzmsanuluilogiv
wmsaneszaulsaygnin 103 53.10
MasAneseavlSaanin 85 4381
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dnvazaIuynna | Seway
duq 6 3.09
59 194 100
ningashouniemasinyoey
viangAIAFNAns gAaIHNI TN ITUSA 145 74.74
NaNgAIIAINIT TUATATUMITUNA 14 7.22
nangas IMnMaasumuha 15 7.73
ouq 19 9.79
sz 1 52
5 194 100
minifouniemdsine
aninieansanthieas 94 48.45
amamdiannssiing 15 1.73
My inans sy Wi 24 12.37
mudnneuiueesiazma luladasaume 18 9.28
adsumalulatmaiiadnm 5 2.58
tue 37 19.07
sy 1 52
59U 194 100
anInendunieamiiiimouniemdsinuog
aoiumn Tu Tadwszeomndudganmsaianssiis 109 56.18
umInedoma Tu Tagwsz vomndwszunsinile 40 20.61
wrInedoma TuTadnszvoumndrsuys 14 7.22
wanodoma Tuladsuena 3 1.55
B9 27 13.92
Taisey 1 52
39 194 100
nsamasiioy (nsdimmediaumsinmszauSaaninuda)
3.00 - 3.25 12 6.19
326 -3.50 33 17.01
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anyazaIUYAna | Fewaz
3.51-3.75 43 22.16
3.76 - 4.00 23 11.86
Taiszy 83 42.78
33U 194 100
aumsanunuda (dimmedioumsanmnszdnyaniniga)
voun 51 56 28.87
5-101 37 19.07
11NN 10 - 159 12 6.19
wnAN151 2 1.03
Tisgy 87 44.84
59M 194 100
Uszamerdwdimerluilogiiu
A3/0M130 156 80.41
N3y 2 1.03
Tnrnousy 0 0
INS 19 9.79
D1HND A3 1 52
u 14 7.22
Tuszy 2 1.03
59 194 100
Yszammheanuimnauegliifagi
519013 152 78.35
LAY 7 3.61
UTENBNYY 28 14.43
Wvesiamsdaudanieudin 4 2.06
B 1 52
Taiszy 2 1.03
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A13191 4.1 (610)

anuzaIUYAND o | Jeway
Yszaumsaimsmaludmiaogiiv
Hoond15% 56 28.87
5-101 49 25.26
NN 10-151 27 13.92
1NN 15-201) 32 16.49
1AN120-251 15 7.73
N1 251 15 7.73
599 194 100
selanemonu
#1131 7000 VN 2 1.03
7,000 — 10,000 119 37 19.07
10,001 — 20,000 1M 67 34.54
20,001 — 30,000 1111 39 20.10
30,001 - 40,000 U0 30 15.46
40,001 — 50,000 1M 12 6.19
111N 3150,000 VN 6 3.09
Taisey 1 52
59 194 100

MNANT NI 4.1 dasvuuvasuadauluapiumaris Aadiudovaz 77.32 orgiesnd

30 1 Aanlusovay 29.38 vunsAnmszdlSaenIn Aailudevas 53.10 nangasivunse
=

o
De

1 @ 4 v a a a {
1sfnEeg Ao nangasngenaasgaamnssuuiuga Aalludovay 74.74 awdind

Y Y

o

wwiemdsdnuieg Ao andnisnssu Iiihdems Aadludovas 48.45 uninndy

R

LY 1

nieanniunmusunsemdsdnuieg Ao aoniumaluladwszeoundudinunmis
aanszafs Aailudovas 56.18 nsamasiioy (ﬂsﬁmwwéﬁwmsﬁnmsxﬁuﬂ?tyﬂujﬂﬂ
u&) fle 3.51 - 3.75 Amiufovay 22.16 szozmfvumsAn L (MIdmmediag
msAnszaulSay Inuda) fe Yesn 5 1 Aalludevas 28.87 Uszinnerdwiivhegu
fogifu fie ag/e10138 Amiludesas 80.41 Yszianmissnudisiinuegluilogiv fo

a o o ° ' @ ' &
s1¥ms3 aailuievas 78.35 Uszaumsaimatinuludwmisilegiu fie doond 51 fa

Hludevas 28.87 uazsiolaaefion Av 10,001 — 20,000 1N Aadludovas 34.54
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4.2 AMAATUREINUANNABIMIANEABHANYAIAIMANSYATIHASTUQYE

a da

VUNa MUIPINFMANTIAINT TN
a Y a = Py o 9 = ' @ o
NITAUATIEHIDYANNUAAVUINUINUANIUADINITANHIADUANTATAIAIAAS
A w a a da ° o
gAEIMAITNABTMTA 13 MAMAnsIAINT SN lumauuui@enaouiuiu s 4o

yJa o Yyasa o 9 " Y P a d o ~
AIvu1935Ams 1z laolgmsmariosas Fewamsimsierauaaslunsen 4.2

{ a =] { [ % 1 [ =
MInn 42 anwAamiufeaduanudesnsiinuirendngasagmansgaannssugug

% a a da
YMNA ﬁVU"I'J‘]f’]ﬂEﬁ']ﬁﬂTJﬁ'Jﬂiill

ANUAATINLINUAMNHDINMIANEIAD U Souny

gilﬂﬁiﬂ!ﬂﬂqﬂﬂulﬂﬂ?ﬂﬂ‘ﬂﬂﬂQWiﬂ]NUHH'J‘IH
¢ J
ﬂ’§ﬂ1ﬁﬂ§9«lﬁ'3ﬂiiu AMNTATIAITAIRAAINNITN

aoniiumaluladnszo euNA U UNHIIAINNTZAIT

30 I 162 83.51
Snuazineldou 32 16.49
Tainoan

5 194 100

=1 Y d' = : U
Aanudeanmyanuaulanazinviaeluszay
(Y] J
Sy uen HangAIAZMANSIATINATINAYE
Vauna @1013HINFMaA3IAINTIH AMAFAIAAS
LY d Y o A
gAEIHNI TN aoUiumalulagnszaemnaudIg

L =) 1]
NHIIAIANIZITI 130 13

- J— 141 72.68

Tiidoems 52 26.80

Taiszy 1 52
59 194 100

ci Y =S J Y s
maeandeansanyineluszaulSayauen ningas
d LY a [
AIMANIgAMIHNIINGETMNA M INAgmans
a ) vy =< 1
IAINTIU (NIMRMIZH0IM AN IAD)
eanudmin ludumuanyn 79 40.72
e l¥lumsnlasuaunmuilagiiv 10 515

v
danueaulafayimaauil lavas 37 19.07
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M13190 4.2 (#10)

a 5 a [ v = ' ° v
AITHAAUHUINYINVAITNABINIIANHIAD UIU vgay
&
U9 4 2.06
Taiszy 64 33.00
59U 194 100

o '

nl :.1 LY o v
MunuI/Mavesaovumalulagnszaomnad

b4 %

gammisaanszialaudinglunisdadule

D

1 o

[ d a
ﬂﬂ‘B1ﬂ'€’)‘ﬂﬁﬂ§ﬂ§ﬂ§ﬂ1ﬁﬂ§§ﬂﬁ]1’iﬂ§§ﬂqy§ﬂmm€|

a da
TVNIVINIATAIIAINITY

wniga 8 22.68
o 73 37.63
Jrunans 40 20.62
Vioy 16 8.25
oviign 8 4.12
Taiszy 13 6.70
5 194 100

[

v =<
deamsanmangasuuyla

w1 3sesdiaden Litadunisisousiein 70 36.08
wud 2 M350 tazdeaSeusivividne 97 50.00
sz 27 13.92

39U 194 100

[

1nA15190 4.2 asunuudevewan g inniome Iddunoinunangasdiu
a da 4 @ o
MVINIAFMAATIAINTTY ANZATMTATgaaIMAssy aotuma Tuladnszaomndudy
v a 4 a o ' o
aunnisaianszie andudevas 83.51 finnudesnsmnuanlszinyineluszdy
a @ o v a a 'a
USyauon nangasngmanigaamnssuquiiiuda avdnagnansininisy augag
mansgaamnssy ao1uma Tuladwszeoumndudigunmisatanseiis Aadlufevay
= ' @ a @ 4 =
72.68 mauandosmsanyineluszdulSygyuon nangasagmansgaaInssugu
o A a da a Yy ' A & Y v
Tadia 919133A3MaAA5IAINITSH (NITMWIZARBINSANYIAD) Ao tloaui1mTlu

sy
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o

a a da [ a ~
fiudinmuninagmansinnisy lussdunn Aatudovas 37.63 uazdoamsanyuuyi
2

@

1390 nazdosouswimndae aatludevaz 50.00

L4

; (v [ é a
43 ANUAAMNEINIATISIHANGAIATMAAIYAAINNI TN U U MNA

a da
MUNPINFAAAIIAINIIN
a J Y [ a =) 9 a
ﬂ'li'Jkﬂi131111ﬂi,luaizﬂ'llﬂ'Nllﬂﬂlﬁuﬂ'luﬂ?TNtﬁNTZﬁUﬂJSQTﬂiQﬁi1\111ﬁ3510'3‘1511u
[ [ o @ a a a a o

Tnsssundngasngmanigaadmnssuquiiada avdnagmaniininisu §3du
a o 3 = a 1 ~
'JLﬂi'Wﬁfluﬂ'lWTJiﬂﬂuiWU%@ IﬂUl%ﬂ’]iﬁWﬂnﬂaUmﬂ!ﬂmﬂ AIULVYIVUUIANTI Y lﬂJﬁNﬁ

[y a < [ @ =i
TEAVUANVUAALYU LD IAa1AY ﬂﬂllﬁﬂ\ﬂﬂﬂﬁﬁﬂ 4310 4.4

: @ 4 a W a
M99 4.3 ANUMINTANYeIlaTIad NuANgAsATMAnsgATIMATINAERTnda

ANIVINTAATIAINTTY (2=194)

AIMIHINZANUDIINIIAT 1 IHANGAS 7. 1s.D. STAUANN | 9
= 3 ‘:‘
ANy 1
i
HULN 1
1. fdhwnumisenafiizdesinyinaeanangas 48 3.99 | 1695 nh 1
HUIUNN
2. HUIRIFVINGITNUT 48 H1IwAA 386 | .697 1N 2
3. e duun (ldusannuiena) 3 vuauin 3.80 .750 170 3
3
MUV 2
1. i waumiteiaivzdesinyinaoandngas 48 412°| .687 N 1
HUIWNA
2. HUIATFIINGITNUT 36 1WA 405 | 744 1N 2
3. v duuu Cliiusuniiena) 3 viaona 3.93 | .823 10 5
a da 1 a
4. MINAITINFANAATIAINTIY 6 HUIWAA 3.96 | .802 110 4
5. HUIAIFINOBENI3ITY 6 HUWAA 3.99 | .799 N 3

naneme : X =Mean, S.D. = Standard Deviation

N3 4.3 ANz anvedlnssadandngasagmans gaans suquinda
a da a 4 " @
MINAgNaATInIngsy aunnuRamiuvesfaoutudeunnegluszdunande

. ' v '
Taudiovsnmimduaunieldasil lulassadwemdngasuuun 1 ((h3tvedudea i
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fafumsiFouswin) Swoumiisiatzdesdninaceandngas 48 Mideia 1AW

[ = a a a L4 1 a
WMUIZANIZAVUIN (X =3.99, S.D.=.695) HUIAIFNINUIUNUT 48 HUWNA ﬁﬂ')'lll

MU ANSEAUNIN (X =3.86, S.D.=697) uaznundnduuul (Wiusiuniiena) 3

wiaefa innuminzausgauun (X =3.80, S.D.=750) uazlulassadrsvesndngas

uUUR 2 (13T nazdeaiSouswindin) Siuaumiisinnezdesfinyiaasandngas 48

NUuRa anurzausEauNIn (X =4.12, S.D.=.687) HUIATHINGWINUT 36 MY

fin nnumuizauszauun (X =4.05, S.D.=.744) HUIAIFINQEHMNTITY 6 MUW

a

e U

ANUMINZANTEAUINA (X =3.99, S.D.=.799) HuIAIMAFMAATIAINTTY 6 Miwia i

AMUHNIZANTEAUINN (X =396, S.D.=.802) tazruiaixnduuu (lirdusiuniivna) 3

WU WANUHINLAUTLAVNIN (X =3.93, S.D.=.823)

C%

{ a @ d = a a
M99 44 ANz auEeIF lundngasAManigamMnTINABRTuHha MU
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ANUTINZANVRIIN T UMANgAT 7| s, | Ehuanu | day
AAIAY i

wuLfi 1

- HUAAIVINGITNUS 48 M1ivAa

1. IeniiwusSaynen | (DOCTORAL THESIS 1) | 4.02 | 653 N 2
31 8 N

2. Inendinu il iien 2 (DOCTORAL THESIS 2) | 4.00 | 674 1N 4
$112U 8 H9LAA

3. IneniinuiUsyeynen 3 (DOCTORAL THESIS 3) - |3.99 | .670 N 5
$119U 8 HUWAA

4. nuniinusUTyaien 4 (DOCTORAL THESIS 4) 3.99 | .662 1N 5
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5. IneriimusUTyuon s (DOCTORAL THESIS 5) | 4.02 | .671 N 2
$1U2U 8 HUWA
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311U 8 NULAA

- WIAINaNIN 3 Miiaoia (Goulas liiumiaona)

7. duanni/sygyuen 1 (DOCTORAL SEMINAR 1) 3.95 | .862 N 1
U 1 ©UWAA
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AaAY il
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(DOCTORAL THESIS 2) $11434 6 Huauia
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(DOCTORAL THESIS 3) $1174 6 ¥uuia
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 mnadndenn 3 vtaein Gov Taeliuniiaeing
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fAaiu i
20. ﬁfugmmmms AOUMSISUU (Teaching & Learning | 4.04 | .844 1IN 12
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ANMIHINZANYR LN UHANGAS v | s.p. | =huanu | ey
AAITY i
35. ¥iavofANYURNIE (Special Topics) 4.10 | .790 10 6
- HUAININGUHMIIVY 6 MIWAA (11BN11NTIIN
a0l 3310109 3 mieiia)

36. MIDONUVLLATMIAATIZHATINY 1 (Research 417 | 733 110 3
Design and Analysis 1)

37. MIBONUUVLALAIUATIEHANTITY 2 (Research 410 | 797 N 6
Design and Analysis 2)

38. AN IVu@IRUNM 1 (Qualitative Methods 1) 418", 721 N 2

39. 3501331013 39N 2 (Qualitative Methods 2) 4.16 | .728 h 4

40. N15OONUVUNAZMINATISHAN I NOFINAING - | 423|707 N 1
(Longitudinal Research Design & Analyze)

41,35 msuaymseenuuynuyiithnine@ed (Single | 4.06| 721 WIN 7
Subject Methods & Design)

49 msféw’{umi 299 (Introduction to Research) 4.1 | . .7 11N 5

ninewmg : X = Mean, S.D. = Standard Deviation

NN 44 anngarssin udngasagmaasgaamnssugufiudia
MUINIMARIININGSY muanuAauYesdaetuuapunwegluszdumnyndo
Tavidieiinsanaiuate feiifimgagaluidnznuaainlundngasudazuuy Fudail

lundngasuunii 1| (hidoeuaen hitiiumsSousivin) nuaainineinug
SIneiinuiUSayaen 6 (DOCTORAL THESIS 6) $1u7u 8 M10AA IANMMIETN
seduIn (X =4.03, S.D.=681) uaznuIadmduuu Induuuliggyuen 1
(DOCTORAL SEMINAR 1) §1u9u 1 #12efia HANUHINgauszaun (X =3.95,
S.D.=.862)

lundngasuuudi 2 (1350 nazdeasousioindin) nuamininerinug 9
FnerinusUSyaen 1 (DOCTORAL THESIS 1) $1149u 6 M1iuia HANMMINZANTZAY
1N (X =4.12, S.D.=.692) wuadnduuu InduundTyyuen 1 (DOCTORAL
SEMINAR 1) $1147u 1 wiioia fianummnzayszauinn (X =3.97, S.D.=.793) Hu1a31

¥
da a o LY a wa
ATMAN3IMINGsN INMsianadugananguiuazjia (Advance Measurement Theory
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& Practice) 911U 3 HUWAA UANUMNIZANTZAVNN (X =4.19, S.D.=.739) 1iag ¥uIA
FHmMOuENTIT0 3N INMIVBANVLIAZNIIATZHMTITOFIRAUING (Longitudinal
Research Design & Analyze) $142U 3 #1200a UANUMNIZAUIZAVNIN (X =4.23,
S.D.=.707)

Al
a [V (Y] d

4.4 ﬂ'.l'luaﬂl‘ﬁu!ﬂﬂ’.lﬂ‘l]i’lﬂﬂﬂw!!ﬁzﬂ?'l'il!‘ﬂ&l'l%ﬂuﬂﬂﬁﬂﬁﬂgﬂ’iﬂ?ﬂ’lﬁﬂi

gAmunssuguATatia muninagmaniinnssu

m3ns i TeyassauANURATLANIAUdNEaZIALA NN ANVBINANATAY
mansaamnnssuauiadia miTnngmans smnssy fiseTmszi lunmsandusie
o Tavldnmsmdmimaiavadia daudvawumnasgimlanaszduanudamiu uag

3 1% @

Fad19u faanalunisen 4.5

CY

{ @ @ o a
M3 4.5 aNYAUZHATANUMINZAUYOINANGAIAFNAATRATINAT TN A

AVIFINIMAATIAING5Y (12 2194)

ANHAUSUTAINUHINZTNYBINANGAS 7 | sp. | :zAvaNw | Sy
Ay i

1. fhundngasfinoandostunadeimsves 411 | .798 1N 8
aaaussnuluiagiiy
2.ﬁs1a%mamifawmsauaqumﬁmﬂqmﬂﬁg 4.09.| 692 1N 9
IINTINOUHINGIND
3.rf]uw5ﬂqﬁsﬁﬁﬂ1suzm1ﬂwsﬂ11u§ﬁi‘hz UABN1S 418 .673 N 5
Uszneuiniw iesfinasganiuisonsulussd
ana
4.aﬂuwﬁﬂqmsﬁmmmwﬁﬁﬁmcﬁmﬁﬁﬁ'ﬂumw'lums 4.09 | .723 N 9
pisufuaaaussulusduunnna 1d
s.ﬁmcﬁﬂéﬁmJm'sﬁﬂywmﬁﬁﬂqmﬁvwmmm 417 | 739 N 7
pnszAvINATINMsAne IRRuaTy munzaw uaz
avanansdemsnanszine 14
6. ingashrsaaaudaiiinnudgy 424 | 734 N 1
A Hmaiiadegs H3doimi aunsa
ulyvwaziauenuInia ldedesasuazil
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S
M1519N 4.5 (410)
ANYUZUAZANMMINZANVRIHANGAS 7 | sp. | =dvanu | @y
a G d’
ARy il
Uszaninm'ld
[ b4
7. ansumsinuamndngastiannsadly 4.19 | 729 N 3
ynansnywasdunuamaussulunsdesdie
Asvanyanaalszmeld
i k4
8. swivwaziiomlundangasiifinnniteuly 4.18 | .689 1N 5
' v [
9. iuafivunsfnyIvINHANgATHTINTaMIINN. | 420 | 682 N 2
4 9 v
eI ld
@ ‘;ld o a wAas IS
10. nangastiinnaeandesiunmsduaindnlu | 4.19 741 1N 3
NUWNUNIY
AUNDYTIN 416 | .569 N

WinaHen : X =Mean, S.D. = Standard Deviation

1NN 4.5 ANHUZHAZAIIIMINSAUYDINANGATATAAATEAAINNTTUAY])
) a a da a =4 1
VUNG VB IAIMNAAITIAINTIY mumumﬂmumaaé’mmmuaaumn IﬂUﬂWﬁ’JiJﬂg

Tusgduinn( X =4.16, S.D.=569) lilefin1sandiusiedelinnummz auegluszannmn

' ' v '
{0 uazfioSsadoniinundogega 3 dvuusn fie wangasiannsoailudaniany

a a | a aa v @ d '
Formgmmnzaiy dimaiinFege Nadenmi mmsauf’{ﬂmwma"muaumma"lﬁ'ema

a

saaiswazissansomnld (X =424,  S.D.=734) i mmumsﬂnmmnmnamu

ansamauningvosla (X'=4.20, S.D.=682) Lmzumﬁﬂﬁwmsﬁnmmwaﬂﬂmu
o v Yy ¥ yd

aunsailuyaainsigivaafunuamaussemlunisdesdredidumgnnmalssmald

> el dy s )

(X =4.19, S.D.=.729) uazndngasiifinnuaeandestumsdiiaisndnlunusauu

(X =4.19, S.D.=.741)

45 anudaiwdeINUszAvaNssauzindsHvesuNadounsAnEIIn

(Y] d v a a .
HANGAINIMAATYANNAITNQHYVUNA NNINAFMAATIAINTTN

' '
[ a [~ = o [ = a o a 9

a o
ﬂ']i']Lﬂi']:ﬂi’l‘ﬂlla5$ﬂ11ﬂ'J'l)Jﬂﬂlﬁ'LllﬂU'anJ53?\“ﬁussﬂuzﬂﬂjﬁﬂﬂﬂﬂumm@ﬂﬂﬂ

Y ¥

ya o

ﬂ'liﬁﬂ}ﬂ‘i]'lﬂﬂaﬂﬁﬂiﬂiﬂ'lﬁﬂiﬂﬁﬂ'mﬂiillﬂu;]ﬁm“nﬂ ﬁ'l‘\lTJ‘]ﬂﬂiﬁ?ﬁﬂi'Jﬂ’Jﬂiill W3Y

Vv U
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a IL 1 a a 1 =
s lunmsiunode Tavldmsmaunivavadia auisuuuaIg i uilama

@ a = [ @ [ 4
FTAUANUAANY LAZIARIAY Adaad lua13199 4.6

M3 4.6 szAvAuIIausiindsvefusiafaunmsAnyinnvdngasagmans

gATINNISUABA TR A113NAFNAATINNTIY (7=194)

ANUTTOUL ¥ | s.p. | zauanu | au
a o« =
AU N
1. ﬁﬁnyzmﬁmswﬁﬂdm%mmty (Possess strong 434 | .578 110 3
analytical skills)
Yy 3 K a = a wva =
2. lLﬁﬂﬂ‘lﬂl‘ﬂuQQNﬂ'J'IumﬁfJ'JﬂﬁTﬂﬂNﬂQUﬂ tLagy 431 .605 un 5
a (4
ANUAARSNATIA (Exhibit practical ingenuity; posses
creativity)
o w 4‘ d'd g 4'1 d' d' 9 il
3. UNNHEMTAMINANUYANADUNINYIVDIDYI 434 | .658 un 3
nanNYa1y (Good communication skills with multiple
stakeholders)
4. Yz AMGIAIMAZAIIIAMT HASANNANNITOATY | 422 | .699 1N 8
mazé"t‘h (Business and management skills;
Leadership abilities)
5. TR TIUATUITBI TUPS HAZAIZNIINOLIITIAD | 4.36 | 685 un 2
ANuNL AT (High ethical standards and a strong
sense of professionalism)
= A Ay I [ -~ 1 v W
6. Nﬂ')'lllﬂi$ﬂ®505‘Ll/ﬂi3ﬂUﬂ5$lﬂQ/UﬂWQU/ﬂ5Uﬂ'3 4.30 .655 un 6
(Dynamic/agile/resilient/flexible)
- ﬁ‘luéﬁﬁvui’maaﬂ%m (Lifelong learners) 441 | .619 uIn 1
8. Hanumuisaudilyriodaiiuuuuny wazn1s | 430 | 620 N 6
AMMuaIsms lUmuusunmmizyesdinuuazyos
13 ﬂﬁﬁadm (Ability to frame problems, putting
them in a socio-technical and operational context)
AN IN 432 | 509 0N

#nemeg : X =Mean, S.D. = Standard Deviation
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AT 4.6 sedumussauzinasiivesiudadiunsinuninndngasagmaai

@ a a da a
Qﬂﬁ’]ﬁﬂiiuﬂﬂaﬂmm% ’d’]‘ln')ﬂﬂﬂiﬁ’]ﬁﬂi')ﬂ')ﬂﬁiu ﬂ’luﬂ']'IUﬂf’Hﬁu‘UﬂQéﬂﬂll

o

wuugeunw Tasnmsawegluszdumn (X =432, S.D.=.509) diefinsauilusiodony

H '

o 4 v ISP o w { a
Juszdunnynde uazifosadeniinundogega 3 dduusn fe Wudisouinasaiin

(Lifelong learners) ( X =4.41, S.D.=.619) H1NAITIUAITUTI UGS LATATINIINDE1TIAD

anuuiion I (High ethical standards and a strong sense of professionalism) (X =4.36,

= a d 1 4
S.D.=.685) LLﬁSll‘VIﬂ‘H::ﬂ]i’Jmi18?!801&1%0’3‘111@ (Possess strong analytical skills)

(X =4.34, S.D.=.578)

46 anupamwRmszduauansandiymialsiivesiufagoy

(Y] d 0% a
M3fnEINNHINgASATIAAIQAAINNT SHBTTUNA MUINAIMans

AIAINIIN

51ei 47 seduanumusauddamninasdvesfudfiadaunsAnynnovangasng

sansgamMAIsUABE s AN IHATEIARSININTIY (n=194)

DT 1 | s.p. | sedumm | &
AAIAY i
1. A mdaunadonazndaii (Environmental and | 4.05 | 748 N 3
energy related problems)
2. lymandBrngsuFann uasmenisunng 3.80 | /852 1N 5
(Bioengineering and medical problems)
3. Jymszaumiloninaluaing wiomsm lduwm | 3.97 | .760 1N 4
Lﬁﬂmm (Ultra-nanoscale, miniaturization)
4, ﬂigﬂ‘ltﬁﬁ’!ﬁﬂﬂﬁLﬁﬁ%ﬂﬂl@ﬁﬂizﬂﬂﬂi (Problems 3.76 | 771 110 6
related to population growth)
5 Tanmnia1ivein139AN15 (Managing globalization) 4.12 | .733 TR0 2
6. 'ﬂﬂluﬂ'lﬂ15%ﬂHWﬂ'J'\Nl%U'J%TﬂIuLﬂW']&?EN Hagns 431 681 un 1
5 suiﬁaaﬂ%ﬁm (Maintaining technical currency &
life long learning)
MinaeIIm 4.00 | .592 N

winewe : X = Mean, S.D. = Standard Deviation
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msf.imswﬁ%gaszﬁUﬂmJﬁmﬁmﬁmﬁmzﬁummmn15mtf’1’ﬂagmﬁmsﬁvm
Tudagaumsfnyinnndngasnimanigadimnisuquiuda MvInagmans
Seanssu Aasedmazilunmsaniusode Tavl¥nismaunivmundia daudioa
1asg I ulanaszRuANURAIAY tazdadidy Fuaaalumanedi 4.7

a3 4.7 szduanuansaudymiinasivostiudiadeunsinmnndngas
ATMmans gaamMns U lindin MINAFNAATIANINTTY AUANUAATUYBIABY

[

wunaounty Tasnmsawegluszdumnn (X =4.00, S.D.=592) iilefinsanilusiodoo

'
a0

Tuszduuinynde aziiipidvadeiifinunivgega 3 dduusn fe Jyminisinuany
LGT;Uwuymwwﬁ"m HAzA3IsEI3AaBATIA (Maintaining technical currency & life long
leaming) (X =4.31, ~S.D.=.681) . Tamiin1iveen159An13 (Managing globalization)
(X =4.12, S.D.=733) uazdamdmdaandeunagnasan (Environmental and energy

related problems) (X =4.05, S.D.=.748)

a | [ [V é v A
4.7 manfsoumsunmRariuneIMMangasamanignainIsuquIudn
a da o o
NUIITINFAAAIININGTYN - UAMINTRERAINYANDVBIRADY

HyyaaunIN

a

N3 al3vuifeua nuAaiufoafundngasnimaasgaavnssuquidudia
MuInagmanInangsy SuunaudnyaeduyAnaYeIdae NI YaEA CRE
e 01y ereuznasane ey Usztnnordwiinaluilogiiu Usztanmiasadiilu
fagiiu Uszarumssimsinanludumdailagiv nazawlddedon 1adainsizida
YUY NANOUANUIANAIETZNI19AURTY o MINATOU Independent  t-test 19113
NATEUANNIANA TR R bR R NR 06192 aguii luifeadoadu Ao e uag
aomgmsannluigiu uay n153n9127H 19635 Independent One-Way ANOVA 14lums
NATOUANVIANAIIYBIA D ABYBINGUFIDE1LIANT 2 nquit lilifuadeadu fie 01y
Yszinnerdwniii luilogiiv Uszanmizsauiinluilegiiu dszaumsainisiiomlu

b4
Sumiailogiiu uagsiwlddeden amdAvauyAnITIte del
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auyAgIui 1 dovuuuaeumuniime iy fanuAamunItundngasng

Jd a v a a da ' @
m’qum’dmﬂsanygvmmm ﬁT‘lﬂ'J‘lﬂﬂéﬁTﬁﬂi'Jﬁ'Jﬂiill LANANNU

man 48 Aunde (X) uazal pvalue lumsnadeuanuuand1auesduntovesnay

o o

a =4 = @ o 4 a a
AAHUINYINUNANTATATAAATYATINNTINABRUUNA MNINNINAAT

37IN551 SUUNAINA 1aB7D t-test

WA
. WY | MY p-
ANNAAIAY t
n=150 | n=42 value
X | X

ANININE YDA NI NI ANEAS 398 | 398 | -080 | .936
ANUMY VYD UM ANGAT 411 | 415 | -389 | .698
SNHUZUAZAIMIMILTUVDINANGAS 412 | 433 | 2043 | 042+
sedvaNssauenAITivo I uRagoUMSANEIIN | 429 | 445 | -1672 | .096
nangas
se@uanuaInsouddyminalrsvoniudainfay | 396 | 420 | -2251 | .026*
AMSANBININNANGAT

WINEIHEG : 0. X = Mean, t = t statistic value 102 ¥. * p <.05.

INAISIN 48 é’ﬁammuaenmuﬁﬂmﬁﬁwmﬁu Sawdadtuluninsaioady
HangATAAARI gAAINNITHANT iR adragmaniannssy liuandiaiulud
AN AUYDIIANAT MUADEAS AWM ANV I IUNTNTAST seduaussougi
arsvestiadiadaun1sAnEIINHANGAS wagszainnuasoudilymifinasiives
Fudadounsanyinnndngas uadanudaiuuandiiuludidnsaziaza i

(MINTANVDINANGAT NIZA p < .05



auyAgui 2 daouuvudeunuiiiioy

AA19NU UAUAAN

o awv a a da 1 @
ﬂWﬁﬂiQﬂﬂ'\ﬁﬂiiUﬂ'ﬂgUﬂ!%ﬁ ’CTHITJ“MﬂEﬁ'I’dﬁTJﬁ’JﬂiSU UANANWNNU
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WNYITUNANYAIA]

M31ah 4.9 Aundo (X) uaza p-value TUNIINAABUANUIANANYDIAURALYDINNY

a =] { @ [ o o @ a a
A AuIRUNANEAIATMAATEATINNIT TUABHUNA MInagmans

Sran351 Swuna o1y 10875 One-Way ANOVA

01
Hound | 30-35% | nnn | e | pAN
ANUAARY 301 35-401 | 40-457 | 457 F v
value
n=57 n=49 n=43 n=17 n=27
X X X3 X 4

AN N IETUUD 3.96 3.86 3.97 4.09 4.06 .875 480

A3 191 anNgAS

ANUHHIZTUUD 4.09 4.04 425 4.18 4.03 .769 .547

Inlundngas

ANEMZUALAIY 4.13 4,12 4,22 4.16 4.21 .263 901

MU EA WY BA

nangas

seduaussousi | 433 4.30 436 4.36 424 | 257 | .905

231900 UNAR

JUNITANYININ

nangas

FLAVANVAINIGTD 4.14 3.94 3.96 391 391 1.189 | .317

uddynifinasi

yoyudafoy

A1SANYEIVIN

NaNgAs

HUYLHA) : X = Mean, F = F statistic value One-Way ANOVA

1INANI19N 4.9 AABUUUVABUNIN

=

{4 v oA a < a [
ffiegiasiu anufamulunmsauneany

o a v oa a da [} 1 @
WanYATAFNARI AN TN Taidin ﬁwnmﬂqmﬂmamﬂssu"lmmnmaﬂunnﬁ'm
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o luduanumunzauveslnssaandngas Anuminzauvednlunangas anvwue
HRZANUIMINZ ANYBINANGAT sERUaNTsauzinasiivesTudiadeumsinyinnvdangas

wagszduanuannsaudilyminasiiveniudiadaumsinynnuangas

auyfgui 3 deeunuuaeuawiianuensinuiiidiny finnuAamunedny

Y o v A a 'a 1 @
HANYAINIMARI QAR NN INAB TUYA AMNIFINFANAATININGTTY UANAAY

M3190 4.10 funde () uaza pvalue TUNMsNATOUANIANAIINBIAURTVDIAIN
a =] a @ @ J a v a a
AaituRoifundngasaymansgadmassuquiiuda muninagmand

SAIN353 SN IUENIANYT 1A3T t-test

AMUZMIANY
=< o w &
aum3fAnE | MasAn
-~ ZA1 LA p-
AR t
PaanTn | Paaln value
n=103 n=85
B X
ANuMINg auYeeInsIad 19 HangAs 4,02 3.94 963 | 337
ANUMNZENYDIIN IUNANTAS 4.14 4.08 756 | .451
SNUAZUAZAMMNINZ TN ANGAS 4.24 408 | 1799 | 074
seRuaussouziinasivouindafiumsinen | 4.36 427 | 1137 | 257
NNNANGAT
szquanvannsaudilgminaisiivestudiag | 4.01 401 | -003 | 997
AWMIANYININUANYAS

HUYINE : X =Mean, t = t statistic value

~ 9 Aa = A o A a <
1NN1519N 4.10 @‘ﬂﬂ‘UuUU’dﬂ‘Uﬂ"lﬁ‘nﬂ’dﬂ']‘uzﬂ']iﬁﬂ‘ﬂ’l‘lﬂﬁ'ldﬂu Nﬂ?WNﬂﬂL‘Hutlu

ARt UHANgAIATMAAigaTIMNITUBTNda AU RRE AL R GRIERTA LY
uanesfunad Ao Tudunmminzauyealasaadandngas AMIMINZANYDIIN
Tundngas ANYUZUATANNMINZANVBINANTAI sedvausTouziinasivesiudingoy
MIANYININHANYAS agszduanummsauddamiinasiveaudiadoumstinuon

NanNgAs
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a 4 9 d’d o 4 1 o/ = d' 3 o
auyAgui 4 grevuuuaoununioiniidieiy innuAamunoiundngang

J v A a da 1 o
ﬁ‘\ﬁﬂi@ﬂﬁ1ﬁﬂ55nﬂy§ﬂmm¢l ﬂ']'il']')‘]ﬂﬂﬁgﬁ']ﬁﬂi')ﬁ')ﬂiﬁl] UANANNU

asah 4.11 Aunde (X) uazat pvalue Tumsnageunnuuandavenuntovenay

a ] a @ @ 4 A v oa a
aaiudofundngasagmansgaamassuquiiiudia  andnagmans

320551 $UNAND1FN 1A87T One-Way ANOVA

=
21¥N
a3/ U U 0T | 01N | dUY
a 1 d a v = a p-
ANHAAIAY 210138 | 308 | Wneusy G e F
value
n=156 | n= n=0 n=19 n=1 | n=14
X X X X NN, | X
AWMU AUUDL [ 4.02 | 3.8 3.84 | 3.50 | 3.71 | 1.534 | .195
Tnseas 1nangns
ANMUMIITANUDR | 414 | 4.04 4.10 0.+ 390 | .723 | .540
I lunangas
dnvazuaznIIN | 420 | 430 3.83 | 350 | 421 | 2.082 | .085
M1z aNved
nangas
STAUANIIOUSNAIT | 436 | 4.44 425 | 363 | 4.13 | 1.264 | 286
fuostimsadaoy
A1SANY TN
nangas
FEAUANUAINIID | 401 | 417 385 | 3.50 | 404 | 544 | .703
Y = =
uddgyrinalsiives
L% a 9
Taudafaunsine
NANANYAT

HHEHE - X = Mean, F = F statistic value One-Way ANOVA

4 i o A v a 4 4 @
9INA15190 4.11 fReunuuaeunuiiiowiiany finnuaamiulunms iy

@ I3 v oa a da [ ' )
nangasagaasgammnIsuguRiuda mudnngmanaiamnssyhivandafugadiu

a0 Tugunnuminzauves Inssai1amangas Anuminzauvedn lundngas dnuag
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HAZANUMNIZANVOINANGAS ITAVTNIIOUE NI HvenTudndaunsAnnnndngns

uazszauaNuannsaudilyminalstivesiudadaumsinyininnangas

auyAg i 5 Arevuvuaeunuiihinululszmnmissnuiaieiu fanufaiu

{ o @ o v a a ' ' ™
l.ﬁU'Jﬂ'lJ‘Hf‘lﬂ'GIﬂiﬂEf’nﬁﬂiq@ﬁ1ﬂﬂ55UQH§UNMﬁ ﬁ'lﬂl'l')‘]ﬂﬂﬁqﬁ’]ﬁﬁ{'}lﬁ']ﬂisll LHANHINNU

M3 4.12 Aumdo (X) tagdt pvalue Tumsnareuanuuand1veIA IRALYDIAY
Aamunuafundngasagmansgamunssuquitiuda  mudnagmans

MINTTH PWUNAINUISANMUIWU 1AYIT One-Way ANOVA

MUY
sy | S3amie | uSin | dwesdems | Suq
L/, OAYY | @IMAINT p-
ANMAAITY i F
Huau value
n=152 n= n=28 n=4 n=1
X P X X v
AMMNINZANYDS | 4.04 3.73 3.75 3.81 3.88 | 2.098 | .084
Tnseadenangas
ANUMIIE AR | 4.14 3.84 4.04 437 376 | .880 | .478
nlundngas
anyuZUazANY | 4.21 3.99 3.90 433 4.90 | 2.434 | .049*
MU ANYD I
nangas
szfuaussousil | 433 4.02 430 4.38 5.00 | 1.101 | .358
Astivetiudiag
IUNITANYIVIN
Hangas
SEAUANNAINITD | 4.00 3.86 4.01 3.92 3.83 | .142 | .966
udilymiiinas i
YoIuUNAGIY
nrIsAABILIN
nangas

HINYHA : N X =Mean, F = F statistic value One-Way ANOVA Llag 4. * p <.05
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21NAN31471 4.12 é’mmmuaenmuﬁﬁmﬂuﬂizmﬂwﬁwqmﬁ@hqﬁu finnufaiu
lunmsaufafundngasngmaaigammnssuguiiudia mvidnagmansininssu
Tiuanareiuludrunnumuizasveslnssadanangas anummzauvesin lu
NanNgAs szduaussausiinisivosdudiadounisAnuinnudngas nazsedy
anwannsaudilymiinasivesiudiadoumsnunandngas ualianudamiuuan
fulududnyaziasANUMIN TUYBINANTAT fiszdu p <.05

a 1 s o o ° ' o o
auyRgui 6 Arovuuuaeuawtlszaumsaimaiiauludwmisilvgiuiiaieny

4 a

fanudariuinnfundngasnmaasgamunssuquiiusa mudnagmaaiinnssu

HANANY
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l:‘ 1 { 7 1 1 1 d'
M3 413 Aundo (X) uazd pvalue Tumsnadeunnuuana1euosAInasueInm

a =] 4 [ [ Jd s o oA a
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(Ability to frame problems, putting them in a
socio-technical and operational context)
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1. YYnauFIL Ao NURSWRINK

(Environmental and energy related problems)

2. flgmawianssudanw kesnIsnIsunng

(Bioengineering and medical problems)

3. Tymisraumitonitnluang wismahidawe
LANAINN

(Ultra-nanoscale, miniaturization)

4 o a &
4. fgwunaNuMsBuYeIUszIny

(Problems related to population growth)

5. lamAdaniveainisians

(Managing globalization)

a A {
6. YynInsnaNUBEITIYANIZITB Lazs
BuuiAnentia
(Maintaining technical currency & life long

learning)
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