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THESIS ABSTACT
MAJOR: 447 41983 25 MAJOR ARCHITECTURE
NAME: YUTHASART DHABHARNBUDR
TOPIC: GUIDELING FOR ARCHITECTURAL DESIGN STUDIO BY INQUIRY BASED LEARNING
AND QUESTION CASE STUDY: FACULTY OF ARCHITECTURE KHON KAEN UNIVERSITY

ADVISOR: Dr. PREECHAYA SITTIPUNT. 238 pp. ISBN 974-53-1843-4

Architectural Design Studio is core course of the Bachelor in Architectural Program, Faculty of
Architecture, Khon Kaen University. As a major part of the course, There is laboratory or studies for
practical design training. Objectives of course are enhancing knowledge, teamwork and the inquiry skills
of students for the time after they have graduated from university.

The research applies :The issue- Inquiry Based Learning Theory” and “Design problem” program to
class experiment. The research solution will serve as a architectural program and course syllabus for
“Issue — Inquiry Based Learning”. The research is conducted in the 4" Year student design studio and aims
to constructuring process of inquiry that follows the architectural design studio’s objective. Furthermore,
The research prepares students for their final project, “Thesis Design” in their 5" Year.

The experiment showed the design process can manipulated “Issue and inquiry” for an initial topic
and programming. Moreover, The design process can manipulate “Issue and inquiry” to investigate a
solution for all design processes. The design solution of the experiment is “Conceptual idea of New
architectural typology”

This research in the line with the National Education Code (1998) that focuses on students as center
of study. By expanding the application, research solutions may provoke and inspire ideas for instructors
concerned with architectural education. The research solution can serve as a role model for other fields of
environmental design studies such as Urban design, Environmental technology design and Building

construction technology design.
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The optimum solution to the sum of the true needs of a particular set of circumstances
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2.2.1.6

ﬁtyﬂﬂumiaemmu (Design Problem)

ﬂqyf]mmﬁmvm (What’s problem?)

I.

A problem can be defined as any situation in which a gap is perceived to exist between
what is and what should be (Arthur B. VanGundy Jr., 1988: 3)

We usually refer to ourselves as having a problem if things are not as we would like them
to be, and we are not quite sure what to do about it. (Colin Eden, Sue Jones and David
Sims, 1983:12)

.... Any situation in which an expected level of performance is not being achieved and in
which the cause of the unacceptable performance is unknown. (Charles Kepner and

Benjamin Tregoe, 1981: 34)
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A problem... is a condition characterized by a sense of mis-match, which eludes precise
definition, between what is perceived to be actuality and what is perceived might become
actuality. (Peter Checkland, 1981: 155)
Problem is a situation in which ““ a decision-making individual or group has alternative
course of action available, ... the choice made can have a significant effect, and... the
decision maker has some doubt as to which alternative should be selected ” (Russell,
1981: 20)
Problem can be described s discrepancies between the state of affairs as it “is” and the

state as “it ought to be” (Wade John, 1977: 296)

Discrepancy
L J
State of ‘X * (x = affair, condition, situation, object) State of ‘X
As “IS” As “ Ought to be”
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Problem is Ought to be

Discrepancy Between present and future

Gap Between State as “is” and State as “ought to be”

Situation A sense of mis-match

Condition Unmatched with objective or expectation

Characterize Between what is perceived to be actuality and what is perceived might become

actuality.

¢ 2 7! ' a A I {
Usingmisaivesdalansemqnisaila lanmanndaiaseziunsendesns
Things are not as we would like them to be, and we are not quite sure what to

do about it.
In which an expected level of performance is not being achieved and in which the cause of

the unacceptable performance is unknown.

“ A decision-making individual or group has alternative course of action
available, ... the choice made can have a significant effect, and... the decision
maker has some doubt as to which alternative should be selected

Not achieve, unacceptable, unknown

Decision making: How to select alternatives (choices)
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Well-defined problem is those for which the ends, or goals, are already prescribed and
apparent their solution requires the provision of appropriate means (Newell, Shaw, and
Simon, 1967 in Peter G.Rowe, 1987: 40)
Exhaustively formulated...and solved by a knowledgeable man without the need for
further information (Rittle, 1972: 392 in Peter G.Rowe, 1987: 40)
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I1l-defined problem is those, which the ends and the means of solution are unknown at the

outset of the problem solving exercise, at least in their entirety (Newell, Shaw, and

Simon, 1967 in Peter G.Rowe, 1987: 40)
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AN VeIlaDT 3 159 (Peter G.Rowe, 1987: 40) na11 oy lusueenuumiu
Haymideonuun hignnsasimuaismsuazglunusadns 1d winde lulideyaiensean
HUUATUS I (T11-defined problem is those, which the ends and the means of solution are
unknown at the outset of the problem solving exercise, at least in their entirety (Newell, Shaw,
and Simon, 1967 in Peter G.Rowe, 1987: 40)

A problem existing only when a design object is not immediately attainable but is
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Problem solving is the art of finding ways to get from where you are to where you want to be
(assuming you do not already know how) The problem, therefor, is the gap between present situation and a
more desirable one. (Vincent Nolan, 1989: 4 in Hicks, 1991: 2)

“To solve a problem is to select a course of action that is believed to yield the best possible
outcome, that optimizes.... This approach is largely base on scientific methods, techniques and tools, It
makes ues of mathematical models and real or simulated experimentation; therefore, it relies heavily on
observation and measurement and aspires to complete objectivity.” (Russell, 1981: 20-21)
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* Mess (n.) Full of trouble or problem (Collins cobuild Lexicon Dictionary 2000)
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3.1.6 M3tenuifay (Problem definitions)

= a A A £ £
NUIYO ﬂ1i'0‘ﬁ°U'lEJ’(?HL‘HG’]."llEJ\1{Iillu'HTI’TiE]L!‘]Jﬁﬂ’)'liJWiJ'lfJﬂJﬂ\iﬂﬂluﬁTﬂﬂﬂf]8115 GﬁﬂﬂﬂJWTHu\i
d‘ =1 Y o a dg’ [ -9 [ a ya 1 "9y 3 A a
L‘ifJ\HJulﬂﬁﬁWElﬂTfJ‘ﬁ‘]ﬂﬂ VUBDYNUNUNDIUAZNAUAAVDIN LYY muiwmu@uu%gaaﬂ@ﬁmﬂmzm
a ¥ A3 1A =
"Uﬁ)\‘l'ﬂﬂJUTﬂ ATUAIUAA ﬂ’JHJL"lﬂGl,%"llﬁ)\Wlu!@\Tﬂmu’ﬂllﬂ’ﬂhﬁm‘l’iﬂﬁnWﬂiﬂﬂ‘ﬂfi‘(ﬂ
“The existence of a discrepancy representing a wicked problem can be explained in numerous
ways. The choice of explanation determines the nature of the problem’s resolution. Attitudinal criteria
guide the choice. People choose those explanations, which are most plausible to them, the problem
solvers worldview is the strongest determining factor in explaining a discrepancy and, therefore, in
resolving a wicked problem... Designer / Planner tend to offer solution that they know the best.” (John
Zeisel, 1986)
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Taedn Iuia “The process of solving the problem is identical with the process of understanding its

nature”
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Topic of Project Problem Definitions Solution idea
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“ Defining the problem is crucial stage in problem solving can be referred as problem re-
definition as there may be several valid ways of viewing the problem that all need to be considered.
Take time to think of other ways of describing problem, try to get different ‘Angles’ on the problem
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3.1.7 WaaNiV9IN1I9aNIUU (Design Solution)
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L4 Design solution is a plan, to bring about the “Ought to be” desire effect, situation and
course of events. Design is purposeful activity aiming at the production of a plan, which,
if implement, is hope to lead to a situation with intended (desire) properties, but remain
without unforeseen, undesirable side-after-effects. (Rittle, 1964)
L4 Design aims to produce a plan, which is if implemented will remove perceived
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after effects (consequences). (Rittle, 1972)
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How — to (Tool: Problem solving, Issue, Inquiry and Analogy )
|
| -

Topic: Created Problem Design solution

(Problem seeking) (Conceptual Idea, Schematic plan)
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° Context variables are those aspects of the problem situation that the designer cannot control (or aspects the designer does
not attempt to change) but those which, together with the performance variables, affect the object to be designed. These
uncontrolled variables constitute the problem context. Context variables could include land price, building codes, inflation rate,

material price, user’s preferences, type of eating habits, height of people, climate, likelihood of an earthquake and so on.
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Architectural programming is the systematic process of gathering and analyzing

information about a building or other setting, and then using that information to create

guidelines for the performance of that setting. The total design process includes two stages:

programming and design. (William M. Pena, 1977)
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(803 428 Architectural Design VI, Weekly Schedule on semester 2", Academic year 2004)

[ a [ a Yo a a
dilenvin MW/ M nanNIu Aaniums a0UN
' =] Y o ¥ 1 = 4 Y
1 V01 Wy, 47 ABUMTBBNIUL: INTENANNNITON UG UNGToU AWULDINTY | HOIUITO® 05
v
FUUNUMIAOU UITOIUANNT TUADUUD PI Process
Tondeosh 1: Observation and Information gathering
by brainstorming and classify
fownnszqulninannyeMIdaung
. y o ¥
WY 04 W.o.47 | Tandeaaii 2: Conceptual seeking from Site undnyuay | Heeusses 05
4
investigation and Experimental 919178
o ~ -y % 3 [
fowdinszaulimainyzmMsuaaIn A UMeras
NMIFAUNA
9 > ~
WnAnwuhiaueunazasuisouenilsiengy Studio ¥4 4
vnlanddon 1
. ! o ¥
2 2 08 W.u. 47 Taneigioah 3: Problem definitions by Personal analogy WnAny ey | Heeusses 05
o 9 Y = Y 1 o
fownsgduliannsafinnumnelalasmsauun | 9191359
VINANUA (Role-playing)
fownszaulinanisnanalefmi
H30MIAANAIBNARANIG (Divergent thinking)
J J
W 11 we. 47 | dnAnyniuaduenunazyuissusnilsiongy 010158 Studio Hu1) 4
Y A o =
nalanddon 2 UnAny
3 9 15W.8.47 | Toméelosn 4: Finding solution idea by direct analogy | WnAnyag | ¥oaus5010 05
o a a = =1 4
fownszduliaaulseuiiou (Analogy thinking) 919159
TesmsulSoueunyunsg
9 J
Wy 18 W.o. 47 | WnAnyniveuesuassuiFouentlsiongu Wnfnywas | Studio Wi 4
sy A o
9nTanddon 3 019130
3 ] o ¥
4 v 22 W.4. 47 Tangeoad 5: Conceptual idea and programming by WnAnBLEaE | ¥eeus5e18 05
4
program concept 819138
A9 5W (What, Why, Where, When, Where)
A 9
Woas 19 TUsunsuIATINToNULUY YoIAULDY
J J
Wn2s we. 47 | WnAnniuduenuuazduiieuenilsiongy WnAnbwaz Studio Fu1l 4
sy A 7
nlandgdon 4 019139
= Y 9
5 9 29 W.8.47- | Sketch Design undnywag | Toaniiesdya
o v A
nE) 2 5.9. 47 Final Presentation 019158 Viauay)




170

o U d
maauaaImsaseulszaaairi (Weekly schedule)

Day 0800-090t | 0900-100¢ | 1000-110¢ | 1100-1200 Noon 1300-1400 | 1400-1500 | 1500-1600

MONDAY LECTURE STUDIO

TUESDAY

WEDNESDAY

THURSDAY STUDIO STUDIO

FRIDAY

318MIHIIT081999

Y
msa3ralisunsyesnuuvamilnanssu

4
¢ o A

a2 o d o Ay A
Fuqs qunsdug. 2522. wanuazIEmsinnentinus enulszdimatazionasite Aunase 3. ngaunn: Ing
TN,
) 14 [} A A 4 a
moay daoauud. ludsingdnnwd. Tsuasumsesnsuuaadaenssy enaisisznoumsdouian oonuu
a J 02 a o ' {
amilagnssu 2501215 ARCH DSGN. mndsnaniilagnssumans punansaiunimenas. hidsinganiui
a 4
W
a a & o 4 0o w A 4 ]
AWadn? wionns. 2541, Msdaingazidaalasims tiemsesnuuunuaadnenssy. ngunw: dniniuiuragm
L4 a @
ANTANHIINGIAY.

Pena, W. and Focke, J. 1977. Problem seeking: An Architectural programming primer. Boston: Cahners Books.

DITUIUNTOINUVD

e9gNT B UAT. 2541, “AnuAaadNassanunsEoumsdeulunagamilaonisumans (1) lu mnanuaalumseen
upvaainenssy miidern aauanuaa. nzunn: Tssiuigmansaiinineds.

Broadbent, G, H., and Ward, A (Editors). 1969. Design Methods in Architecture. London: Lund Humphries.

Churchman, C, W. 1968. The system approach. New York: Delta Book.

Gregory, S. 1966. The Design Method. London: Butterworths.

Weide, W. John. 1977. Architecture problem and Purposes. Canada : John Wiely & Suns. Inc.

Wade, John. 1977. “Problem Definitions” in Architecture, problems, and purpose: Architectural Design as a Basic

Problem-Solving Process. New York: Wiley.




171

6.11 wansnaassiliinnmseenuuuamifaanssu
mslgianmsesnuuuamilagnssuaunuInemsEsunsdeuIeenuuudailaenssy
awnszuIumsudilamazmsduaY (Problem Solving and Inquiry Process 1138 PI Process) LLAAIAA

4 2
M3naaeInIuTuneu lULHUNT U (Course Syllabus) Adae 111

a daA ] YY) da a
6.11.1 18N 1 MUN 1 IHIUNIN 1 NeAIMEU W.1. 2547
G k4 v =K
MNIBNAIINNIONUDIUNANE
4 Y o XK < o a va
AN013IVITN IMINANE AR UNINT IWVDIN3111 TATIms “msifiiansesnuyu
anilaenssuauuuInumsseumsaeulIveenuiuamilaenssu aenszuiumsudilyminaz
Aa ° I~ 09.1’ [ A qul
MIAUAY (PI Process)” 1asuennanisunsnilnsanisesnidu 5 Juasuges ISududlretunoums
9 =< 3 9 A a L o a v o d
afnldsunsulvudeiunsugamenomsiszdunaans lumsoonuuy tazosulenuduNUS
1 v W L =2 Yo =K = e ' = g o
szrInInssmanuiaglszasa lumafinu idnanulanazasuneuedvazioon Mniuiunmsdn
= 1 d' v == (3
Duseazoea ludruninAnyaady
A g J Y o K £ A dy o v A
FUAY AULDINIIVBVUNUMIA DU lHINANYT SN IdIAYAD
o v Y 9 < 1 3 v 9
MMuaAnIaUv IR Insamsdouiu “Dynilunmsesnuuy” mivuaziivevodInsims
I A Ao X Y Yo 9 4 =) 1 A a 1y A
AT INTNANEIAUAY 390 a1 1IAZA0ANABINUINAI NFEUAIUYAVII0DALLY
A Ao = Yo A o a 9 a Y Y A 7
anilaenssu ieindAnyivz Iddniion nanmsvesindhafeunlniugiuanug vielszgna
1Flumsdgianmseenuuu’la
d’ = Yo o 9 d' [ =
weinAny lasuurumsdenuazianmd laneanuuuINIIMsEoumsaouuy PI Process
Y] 9 [ Y] v 9 d! - v 9 1 A v Y Ao
ATINULAD NAAUTINANAUBHIVD 1ATINIG FUHATNHATNH IV AN IUNOUNNHITONTNYUY
1 v A A < A 9 [ = v o W A
sanune Nlsziausoudazanusaununuamilaenssy sunaniledsdidy 3 Usznsne
< o o v J.
o uaaazanudouiuilymlnddvenindnut noauanisauilymil lasnsaagguns
d? A o 1 [] Ay o 9 vy < 9
WY TugaunuasaoIumMIgin1ge 15U N0 vien aae I iJuau
® dnbuzMNIZUIYIYsZINAIaY) TN AV AN R0 U0 1N A3 0U LAUAALTINN
=K I <3 v A [ <3 o 1 A < 9
WiludszRundniuaazawviuasinu uazazaineg e lumsoon lnudoyannaniu
A A d a o Ax A 9
MDA IUMI AT IuTuNUnAAnToAINTD UG
I < o
o uawazanuieuilulszdudaguesniusenuuua meunngluuylulszmealne
T v Yy v 0 4 o v = 9 o
wevinAnanasnu Ididuwenduiiegihlasimsneanuuduaganuiou Jsdoundy
0 3 Ao Y v 9 A Y v
fmuadszauidanu 3 luunumsdouin wde Iassmsne “Ieenuuuauanilaenssuduuny
= a 9 Y Aw Y Y FY o =
AemnsomuaulSunauduazanuiouluomsldwednuanudesms Idauld” vazilymn
Y % A = 9 A A 3 a o Y Yq ¥ ' ' 9
avamaud lude “ormnsiinnuiouge danseunu l lddldermseg luaue” anudesmsvoes

o a AN o 4
Tsunsuae TnindnvaiauunaavesnuamilaenssudunuunUanyasas19assn



172

(Creative Solution idea “New typology”) TumsnauauilSunamasuazaiuioulueinis ldwedny

9 Y Y
ANUADINT 15911 14

& Y o Y
nseutLoanHl UMM IATINIABWAIZTUIUMS PI Process

A /9 ¥ = ° o 9 F v
MNMINONNTI IRURUMSTOULATNANET dUaINToMrUA Y0 Tasimslan “ldeenuuy

Y A a ] Yy Ao Y
QWHﬁﬂTﬂGlﬂﬂ‘iiﬂJﬁuLmU ‘1/1ﬁ'llﬂ’iﬂﬂ3Uﬂmﬂiﬂ1mllﬁﬂlla$ﬂ’ﬂﬂiﬂuiuﬂWﬂﬁ{lWW@ﬂﬂUﬂ’ﬂN@lﬂﬁfﬂﬁ

1gauld”

Uszidnilymveslnsenisie “ormstinnufeugs dansedunull vlddlFermsed l

auly”

ey A

UUINUDIHAGNTNABINIIA Glﬁlﬁ’ﬂﬁﬂ%l']ﬁ%J'Nl,L'L!lﬁﬂ°U’f)\‘]\‘]"luﬁﬂ”I‘ﬂﬂﬂﬂi'ingl}ulmﬂﬁﬁﬁwﬂyﬂw

v ¢ . . 1 4 v
8319933 (Creative Solution idea “New typology”) Niuamiiesnssugiuunivi naunsaunilaymn

] 1 9
Foauaslueins 14 Taodlunadus inii bidinusduuauuesnuaniiaenssuluilagiiu

~ a Y Y a2 o Y Y Y
‘VIﬁ'ﬁJ”I3ﬂﬂ’J‘]Jf’]N‘]JillTf,l!LLfNLL@%ﬂ’NﬁJﬁ@uiu@Tﬂﬁi‘ViWﬂﬂﬂ'].lﬂ’ﬂll@]i’)ﬂﬂﬁsl,“lﬁ"luhlﬂ
= A 1o ~ :/1 [ SN Y Y A [
TaseamsianyusAuAD "laJmwuﬂ‘nmTﬂNmmaxgﬂuuummwaawﬂamwm L‘W’E]’ﬂi’NﬂL!
19 Y o K [ 4 o’ 1 o Y v K ]
‘lu‘lwuﬂﬁﬂmmmmgﬂzmmmwaawmmﬂizﬁumimmmmgmazﬂu L‘Wi'l%i)%ﬂ'lcl,ﬂuﬂﬁﬂ‘bl'li}!ﬂ‘ﬂ

v A du AR K

o I o . o 1 (] o {
UNNINTNUBDINAQANTNUN “]NHJHﬂ131/]1\1'Iuﬁlﬁ}uwaaWﬂiﬂ%ﬂ’ﬁ%'l\ﬂuﬁ Lﬁ}uﬂigﬂjuﬂ']ﬁﬂjﬂﬂ U
o A o o = Yy ¥y A g a
WaaND ﬂﬂ%quﬂﬁﬂﬂ'l@]@\jﬂuﬂq'l"“ﬂyﬁ!W@ﬁi’]\n!u?ﬂ')n\lﬂﬂiuﬂ'ﬁ'E]@ﬂ!lllll (Program Concept) VDIAU
oy A ) v a < v ™) v vq 1 A
L'E'Ngh’?‘lﬂ LW'(’]'ﬁg1/]'E]"Llch/i6]51!!5Elulfl’iuﬂ’lfl'ﬁfl”l\iﬂ')’]ﬂﬂﬂ’lﬂ(lﬁuﬂ'}]ﬂﬁul@ﬂ ﬂ’liﬁi’l\?ﬂﬁ’lﬂgﬁlﬁu UaENI1Iao

a Ad & ao
ﬁ']'iﬂ'J'lllﬂﬂ“Vllﬂuzﬂ‘ﬁﬁﬁiJ ﬂJuﬁZUU HUIUADU

U7 6.2 nugrhmsGeumaden




173

nanmstesauvesmslfianmseenuuuanilnanssuaenszuIums PI Process
1 3 ] 3 ] o 4 a Jd ]
UAUMTEHOULUNINITOONLUL 5 YUADU LmﬁgﬂIUQ@uuﬂﬁﬂHW%gqﬁ,‘iUTﬂﬂEI’E)WWIEI’(,W 1 "lal,’ﬁ']ﬂ’t']
A Y] a J a J 4 Y S A Y a ) =
IHBDNNU 5 DINGY Iﬂﬂ 4 ’E]WW]Ell,ljﬂ’f’]T‘lﬂﬁEJ%&iWI"l]‘V]EJLW’E]ﬂﬁgfﬂuﬂi$ﬂ’1uﬂ1ﬁﬂﬂ DTN NIUUDIUNANY
° o Y A A A A 9 Y o K v Y ¥ ¥ K Y o
(ﬂ1ﬂ11!“Vl11’7‘LlTVI!flJu!ﬂi’f]\‘]llf]ﬁll@]llﬂi%ﬂﬂﬂﬂﬂﬂ‘l&lﬂ Glfl/i’E'J’é)ﬂqﬂﬂuﬂ31ﬂ31u§ﬁ]1ﬂuﬂﬁ\‘lﬁ1§c] AINWNAIDIY
A a o o Y A g A A9 o 9 v o X ) 9 J Y Y
LANULAY (mmmnmumnJumiamaﬂummmumamuﬂﬁﬂyum) H1M1ﬁ31ﬂﬂﬂﬂﬂ31w§,ﬂﬁﬂﬁulﬂﬂ
Y o A a @ o’/’ ~ 1 4 9 v =K 9
LAIUINUTUDNAIU L‘IN’R)S’JiJ’E’]ﬂ‘]JiT(’Jﬂ‘UG]fuLifJu ﬁ"J‘LJ’f)'WIG]EJEIﬂVI"IEJ uﬂﬁﬂ‘]ﬁ"lﬁmﬁi"lxﬂﬂiuﬂimmﬁ
a wa v J o . { 19
ﬂi‘]ﬂﬁﬂﬁ@ﬂﬂll“]JiJﬁ%INNaaW’ﬁﬁ’Jﬂﬂ"lﬁﬂ'l Sketch design mﬂgm%’eyjaﬁﬁzﬁmmzwwmmmaﬂﬁﬁ
a J
21NNY
% v Y V=S v
miﬂummmﬂmam5mw1$mamnﬂnmamazﬂu
S A v Y o csyd 9 I Y
ﬂszmuwmﬁuiwmw’mmamumaﬂﬂﬂmiuﬂe umuazmmi@mﬂuamwmaaamm
A = ' '
’E]'lﬂ'li‘VllIﬂ'liL‘]JﬁEJul,!ﬂJﬂW]ﬂE]ﬂnﬁ'l uazmwaﬂizmmmmaaﬁ]mmmiuwmﬂgﬂgmu ‘Viﬁ']ﬂﬂi']ﬂ;]
¢ Y o K Y = 9 a Y 4 A ~
NI ﬂ'lLlﬂﬁﬂH'IG]@\1llﬂ’J111L"’IJ'Icl,fl]‘ﬁiiiJ"lf1(§]‘lJ’E]Q!LﬁQLLﬁ$ﬂ’J'llﬁE]uiuﬁﬂTuﬂﬁmLm%ﬁﬂTu‘ﬂﬁNﬂ 138N
1 4 1 9 I~ 1 1 a
N “1Ji1ﬂ;,]mimﬁumumuazmm%’eu” YNYNAD mﬁ]ﬂawnJmmmﬁmmmummmﬂﬂ 611!1’115
v Y A g A yyad A ' A
ﬁiN\‘lTL!@l’LJLHJ°U“VlLlﬂ{lfgﬂ']LﬂMllﬂﬂ"lluwi’ﬂlmﬂﬁ']\i%1ﬂlﬂﬂ
s Y o =K A Y
Eﬂiﬂﬁﬂﬂi%ﬂuﬂ’ﬂﬂﬁuﬁlﬁ]‘ﬂ@iuﬂﬁﬂ‘HWTﬂElﬂﬁ“]Ji‘iEJ'lEJL‘i’O\‘lLLﬁQ ANIDU Llagﬂuﬁiﬂﬂﬁﬂﬂiiﬂ
Y as = < TN 7 o = Y o =
AIYNTUANE meﬂaaummmuizwmﬂu %1ﬂﬂ5$ﬁﬂﬂ1imﬁiﬂﬂlﬂﬂuﬂﬁﬂ‘ﬂ1 !Lﬁ’)WWHﬂﬁﬂ‘hﬂl‘lﬂ
v = A @ v = Y A Y o
NAUANHIUDNTADIUN “Bﬂllﬁﬂ\‘lﬂﬂﬂgﬂﬁmuﬁ\‘] AITNIDU NFDANADINUNITUITTYNY ma@,ﬂﬁﬂwuﬂ

A 9

Anvunausatiuaialovazauleiilnsinsaaenizuanums PI Process 0619aUNAUIY NTZADTOI

=

= = A A v o =
Eﬂ‘ﬂ 6.3 Uﬁ'ﬁ'ﬂ"lﬂﬂimﬁﬂkﬂﬁﬁ]ﬁuﬁﬂlv‘lﬂﬂigﬂuﬂﬂ"luﬁusli]mﬂQUﬂﬁﬂH'l




174

v v
) U £ =

¢t =

6.11.2 91908 1 A1UN 2 IUNGHriavan 4 Wﬁ]ﬂ%ﬂ]ﬂu N.F1. 2547
Tandeloati 1: Observation and Information gathering by brainstorming and classify

v =R Yo o a 9 4 A ~ 1

undne 1850 Tandn “sssumnavendaazanuiouluaaumsaitazaniuiais Gond
“dsingmsalveaasazanudouligluunlate udazguouivdnmsvsenuauiifodials?”

Y { Il o 3 @

ThiinAnyudenguuunauesauleavas 1 edrdniwnadraduiidoveslisunsuaues

o o 4 a LY [ 4 @ { g
Usznnueaiini As “maunnszaulinannezmsguna” o ldindnudumaninidlu
Q

[} Y A A 9 = 1A = o 1 =\ 1 = 9
ﬂgiu‘ﬂ%fﬂqﬂuﬂlﬂﬂﬁﬁﬂﬂ@\iﬂﬁﬁﬂ‘kl"l’ﬂﬂf]’e)xhli M@Qﬂ‘ﬂ’izﬂﬂ‘ﬂ@ﬂ%ﬂi mammmm'lﬁu LLﬁ%iJIﬂNﬁ’iN
T v o 1 4 1 < 1 <
9619'l5 Tanuduiusszringesntseneuniey duedaly Wudu

Sagiszasdlumsow

Y Y v K 9 Aaa o A A I~ [ =y = dgl A a A J
1. nszquldingnuldgania dunadainuiivednazdo andauaziaa ivonsunau
o @ o = o FI%
aaeiiesls (Whatto do?) ms1¢ee 15 (Why to do?) 1infnyazaeudiniu ladeseon 11/
o ] Y Y 9 A A ¢ a o A A ¢
ung Auadoyadloauiod luanuineaniunswiese laserdunTele gilnyal iy
dolumsiSeuininaniwnadon i msdunamsal msiisela Msnienm msgeunw
£ o Y o K < v A o AR J a = 1
g 1inAnY IR D NUUVNDIFINITAA IUALINT tazllszaumIaimuieaDed
= (= 9 ~ 9 A a d' vq ¥ 9 A R d?
R luiieane ABIlMITIVTINTOLANIAY 1NDVEIBF1UAINS 1HNA19UIINTOANGS
YINNIUAN
A Y Yo X Y 3 ] o o ¥ A P
2. 1iwonszduliinANEIABUA LI IV WTOYALEZIANTEMTDYANONITOBNULUAITAUDY
Y Ay aw A Qs}l dy
18 vagiierdnnszuIUMI AN BNONs DOALDUTUNUF U
4 o w 1 ) o ] 9 9ya 1
3. erinindAne lgmsGeud luaniunmsel i nszquldaaluyuuoa
S A 9o ~ Y o o 3 9 d g
91915050 1FM0wnnszquitnsgMsFunauaznUs WS NToYA Ado 111l
1 o A A A 9/
1. unassmiauaatnilszian feez 15t
o 1 a d? d' A EL = 1
2. iningmssivessaaazanuuaazjuuunavu luaaiuiviodniumsalla Nanyuziauy
261452

3. ueaazanuioulueimsisngainglnuy egelsie

Q' d' I o A
AINUNANHIUUTHOANS

{ 7 o ' v & o v Y] ' v ¥ o o ' "o
zﬂﬁ 6.4 mi]15Eluazuﬂﬁﬂmi’mmmqmmmmmuwwayjamuﬂu ﬂ’]Elﬁ\ilﬂ@lﬁﬂ‘]ﬂmgﬂ]ﬁ]\‘iLLﬁﬁzﬂLLUUﬁ"lx‘i‘v] N U




175

inAnpIswnguenlnemieszanauod Tag “nuMmIuANN3AN” NeINUguaulAvo L d e
a 1 d a 1 "o/ QaJJ
anusoulumndmnaieg nndszaumsainazgiunnadianuesniiod s2HIeiinANEIUNAUAY
o 1 A o A J o Y dy 9 o 1
AauaeriieanndnnneInsdmmuam lidesdu uaus lungu
< o { o a A a ]
Usziudmindnyiaa lamuan mwu
ad A o A A 9
e  ymguRnneNuuasluuamilagnssuiiseslanig
J a <
o ountszneulumsniuauilSunamas anudou anuduness 15t
J 1 l v o Jdo Y
o onlsznevuaazeddNusIUludnusla

o v Y

A o < [
L4 Lﬁﬂﬁuﬂ’]ﬂﬂ’]ﬁWﬂﬂg AIUIDU ANNLEIU ﬂ'J']ﬂJﬁﬂ ANUTIN Gluﬂ?WNL‘fI}WGlﬁ]ﬂJ@QGIUﬁﬂﬂgklﬁ

'
v =

A A o o ~ ~ 9 ) < Y Y ' A ¢
® ﬁ\iﬁiﬁ]ﬂ?ﬁ'WﬂﬂJﬂlﬂiEI“lJL‘I/]EJ‘Uﬂ‘]Jﬂ’ﬂ?JiE]H AU um”lmmaz"lima LBU WISDINAY U

9

udie Tl dludu

9 A =1 9 1 a o A a o
o uaaluauiandug feg l5tha? wu Inemdns anude meau dals laemdaas
3
udu

o ausudNTuaadanalaiing

Rl

o

e hlunawazanudoulunaazggnia wieuaazyiena luudas Juuanaiaiu?

0 Ao = Y A a1 Y q Yo =2 Y A 0 '

MandnAnIa I aNUAY 180321 ITENANYIAT19NIUADN (Generate Idea) YBIAINDUHD
° £ g o o WY o = 2 Y1 o oAy 1y A A
Aodioadu drumawindwmeon il sindnmueausuave ldsenuduauurasdeyadue iy
a A dy 9 3 d 2 o Yy = Y o Y ¥
@ wemsseavaveuiiesdulusussudugaas MIHAUNDN UnAnYIEIT 083 1971918AIA7

Y ° 1 o 1 9 9 ' A [ o 9 Y <3

1@ nazdnwlwiih ) gmsasanug liineaniiade Tnsams sownszdquldueunu

& A v v = & v o v e Ay
VDULUAUDIUUBD U UTDULFIULASAITINTDOUNINVINNUINYU FﬂuﬁgﬁulﬂU§1um@Haﬁ1ﬁ5UWUﬂqﬂ

U J ! v o a { ~ a
ANNMTAAUNANITUNUN uﬂﬁﬂ‘y1§Uﬁ’ueﬁauauazﬁé”Nﬂmm%1ﬂgmmmimuﬁmmiauimm

A 1 v KR 1 dy 9 o Yy A A 9 nm oo < A a
U UINBU uﬂﬁﬂymqmu%ﬁ‘iwmmmmﬂwmaya%mﬁw%mmg llﬁllllﬂﬂU!lﬁﬂiﬂ’)'lh!?iulw%!@]ﬂ
o o o 3 iy 2 = ° "
@adrdmeuduiagiinldddnaie) vagRueauaiudoammaz 1ideyasniszaumse Tagasa
Y [ - v R 1 dyw <3 A a 9 VA
Gll@\‘mu!,f]ﬂllagﬂ1§Gl“lfﬂﬁ$ﬁ"l1’lﬁ3JWﬁ UNADHINQUUNNISUTAIA NN UNNIANAIY LI UAUTDIVE
a I <3 A A A o Y a Jd 1
I IRISYAYELR I EREY L‘WL!‘Uﬁ'i81ﬂ1ﬁ1"i§ﬂlﬂﬂuul‘llﬂﬂ']ﬁlﬁlﬂﬂlﬁﬂﬂ"liﬂl@'lNG] YU
< QA U ¥ 74 454 o Y 1 =
“!!ﬁ'\?!!ﬂ@?Hﬁ@ﬂ!ﬂﬂ!lf“ﬁ!!ﬂ\?!!ﬁ?f71!?1@85@1:!!7’\[5737453@7W@ﬂ@gw7ﬂﬁ33uﬁﬂ ?ﬂ?@@gﬁiﬂﬁ'iyé’f
= A ai/ 1] Y % rq’ 0o o [] [~/ Y=L Y d’
3J!3J‘JJ74'5@?fl!lli58’7ﬂ7ﬂﬂ$?f’38ﬂ53ﬂ78!!ﬁ'\7?W@@U@)'Jﬁ\? l!@)ﬁ'ﬂﬁ'7ﬂi}}lu7ﬂ3!ﬂuﬂ’)7ﬂgﬁ'ﬂﬂl@\7ﬂ1!?’7'38 ne
A o 03’ o Y 2 o YIS 1 I 9 [ o A
SIVMUDYINNITNNIUNINNIUY QAT KN ‘7)’\77’]7?743?7’ﬂ37!!ﬁ'\7 71/?788581!!!5\7!7’]7@@7«Jﬂﬁ7\7?u mMyeu

o d’ﬂ/d d’ a a
AUNNIANHUBY” (DT WIHUNAD)



176

= ] [

M Y ] H
5199 6.7 LaauHaN1T09 !,Lﬁ\‘iLm%ﬂ’3111%@uﬁﬁﬂﬁﬂ‘]ﬂ"ﬁﬂﬂﬂuigﬂhﬁuﬂﬁ

HAIAZAIINS DU

E4
fusufiauaaazany 1dun aseriiad Twth Hefes uasangny vasalvl 13alul Tih Twaneu
d?/
WINUL LUARDS 1WR1Y

s Y 1Y o a o Y v Y v o 1A
ﬂﬂﬂﬂﬁgﬂﬁlﬂﬂlﬂﬁllfﬁqﬂuﬂ AUNUUALLEN I8 RINTU A1 NITNUD ﬂ'ﬂiJEﬁ‘Tﬂ (39U YU1) MIFUNTNIUTD

4 ' [ 4 a ] <3 1 @ ' o
DUNAMNEIN T0g FONUAUAUNIHIU ANUTUVDILTIDLMITVOUAY 1FU dia a2 8319 91 Fdu
F v

AMWAII AR WU UTToIMA dudans 5 Uszms 3l anwddn Gou vun gu) su 1 anm

¥ A 9
1IARY T IUN 1Wuau

J Y 9 1 9. 9 a dy aaa Jya o o
pensznovuosnnuion laun audutiannuiow gagi anudu Unsoun nd iduddvosnn
A [
n300 30y
v o ' 1 [ <
ueranarauiounls AU BN WAZGYNIA 1T HAINAI I LEINA AU LEIOTIY LA
I
ueralugadou v du Tudu
[ Y
ueeiuANNS ouEINIDAZ RN ANNTENY WNH MIAATFULAT NITNTLIIBUAL MIIHADNET 130 N3
4 { L) a a J (% o

HEUTVDIULLTS MIATOUNVD AR WAL (M3 1AI5VDIANDINAG AIIUNT)

o q ¥ 2 1o A = (R I | '
v e uruNIagianuny anwTuse dshunalals s

9 B 1 Qy ]
M3 Indl ou 19 qu nea T 619
Y v o Jdo a ] A 9 I Y

HARLAZANNTDUTURUTAVLTUN 19U AN @011 1981 81018 M3 15 Wuau

A [~} 9 J A (Y] 19 =R A A 1 4 9 A (] 1
uereil liwudeaulaiselssennduia uaiannielogluesnnnuia1oue 5y naIdI 9N
53502 uaauraily LaaurInmIaTes LaINNTZIE LAUHIIUALINT LAWHAET NN DA5T N3

9 <3| Y
nganu 1Wuau

@ <3 1 @ A [ y °
MNATTN uﬂﬁﬂm%muﬂ Uﬂﬁﬂy'lﬁ%j']\if’lglj@y.a!ﬂﬂjﬂﬂléﬂqllﬁ\‘]l!agﬂj'lll%j@u%']ujun']ﬂ uae

y a9

o < o Y o K 1 o 9 1 o nm o
NITIANISY WﬁWﬂ‘l’iﬁWUﬂiZlﬂu ﬂ11ﬁuﬂﬁﬂH1WUﬂﬂJﬂ’ﬂ'ﬂ ﬂﬂﬂﬁl'ﬁ]?;lj'ﬁulllhlﬂ mlanammummm”ln
9

U

Fazii 1452 Tendodials uSeazshedn lafudeyade 1 osdiauedinaunszdusinuymsaa

Q

o ¥

o o =R PE o o Y I [ o
uazmsiauvesinaneliianuamise lu smsdanszidoyas waumnaliniunuiany” drem
Y
audano il

o o Y o (% o 4 Y o Y
Uszinnyesdini e “hmuninszquldinainuzmsdansziiveya” e liindnyadig

o @ o ¥ Y ' A Y v
inunazaanszidoyaliidungy vuany nielsznan ldgamu
a S o s & 9 Yo = ' o = oY1y A 9 '
Funsn emsdFesmuanusidesduldindnyineu msizindnpds lidazisuduedials
3 2 Y v K o J [ 4 FY 4 o o dy
nniudresldinAndmuanusitaziangudoyadionuios o1 1sdimueiniuaeae lil
@ ' o ' @ J J
1. Idindnvusdeyailu 2 naulaslddnuaznisgdsssumazuuilunant (e1135duen

Jq Y o =K ]
!ﬂﬂ!“ﬂiﬂuﬂﬁﬂ‘HHLUQQWN)




177
o ] 1 1 1 I 1 ] Y] 1
2. IdindAnpunisdoyanin 2 ngulua (udedn 1) eenitlunquéesuaz IdinAnyiven laa

v 9 k4 J =] ' v 9
ummayjammﬂmmaﬂi (uﬂﬁﬂ‘ymamﬂmmuammmay‘am)

4
v A

v
Mndnwnedesde indnyiimsdanulanydoyaldnadl

k1)

v sa

v 9
319 6.8 LLﬁ@Nﬂ'l'ifﬁjﬂﬁ‘ll’JﬂﬁyﬂlﬂﬂuﬁﬂLLﬁ$ﬂ31M3@u@nmﬂﬂl“ﬂﬂﬁﬂﬁﬂ‘l&l"ﬁ’Jilﬁ)uﬁ%}"lﬁﬁu

%4

J{s ] 190 taz ﬂlﬂﬂ!ﬂlﬂﬂlﬂﬁ!ﬁﬂﬁ]&%ﬁﬁ!!ﬁﬁﬁ nANYI AU

saalumagisssy Auiuiiauda 1mu

4
® LIBIITUIA U adeeind 1ih fares uaeagay Wudu
o uaalszang s vaealw 13%Aa vl TWih Toneuwimuy

nuanes 1vnie Lﬂu&’u

= Y

P Y Y1 a d? [
’dmwﬂwﬂui’nmmmazmmsaumﬂw YU

U

o ilszamduiauodnu tiuaIa

[ = 1 A =X ]

U 1 d‘ d’ A o v A
® LLﬁ\‘lﬂﬂﬂ@]Gl?WWHﬁﬂﬂuﬂ adu Ingn s wmTonuuas MsuHsa

o 9 =< < 9
NITUIAVINIDU NI1TAAFY Wuau

(7

U

[ ]
)}

aadar ade

([
ZD

e

UA)

[ J
=n

® UM

9
® dqunanssiszms ale ﬂ’ﬂlli)ﬁﬂ Gou vu gu)
e 5y

® amnuIAdey amun

panlsznovvosuasldun
9 o a
o AuNIHALE

®  JagnuaEINITNY

® INSUNMNKTOLN

4 9 9 1
29U NoVVDINITNS B ]lﬂllﬂ
Y o A y
® AUNUUANINNIDU
A &
o UVHU ANUTU

o nsoumnInd

e dudavesnunIooien:




178

ueranazAiounlsAuamuEaazggnIa 1w
@ <
® @Ina eIy HAINANAY LAIWITY LA
Y Y
® uawazANNIEU UYL gaTeu taznary

[ 4

A o o a ' A 9y < Y
UENTUNUTOUUITUN IBU AU dDI1UN LI 9101 ﬂ'liflclf\ﬂu 1Wuau

o 4
uerenuisIngmssive e
® misaziiou
® MIANNTZNY
®  N3¥iAIN
o anwiy anullse smunalysaues
=
® NsgATNIAY
® MsnNTzIIENAl
A AN 2
® N151HAONEN 13O MIHANTVO WA
4 4 LN a a J
®  ManasuNveIaIRuIANA (M3 1AI5UBIAIIINAY A
[ o
nN3)
e nisunanga Ml dagianuiu anulyse Aeiune s e
Y = 1 Qy 1 Ty A ) 9
o 5N il 0 1 gu mea 19 619 (MIudsd mathwianuiou

=
MINATY)

He U NI TY

HAINAADINLUAINIIANBUDNYAND
® LAIAINIINGIINE MaouNmanl MIlia
® AIINNIIN

o ] 4 4 1
e LLﬁ\‘]ﬁﬂﬁ‘U IBU ﬂ’NiJLGAb"E] hlﬁﬁlf’ﬂﬁﬁi UENUYBIANTNATI 9INHA

garinannurasiuianislualyana
o LAWHITUAUINS

v a 9
L LLﬁQLLWQLﬁ%ﬂ'IW 2UIT NMINYANU

o nawvsilyanuasiasuvsmsaias

U

o [l
NN IUNITHU

1 g 1 ] 1 1A J @ dy
1. uuedu2 ﬂquiwﬂg HAaZHAaZNQNNINUNYDIAIU

uaanaglsssy

® N UHALE (Sources of light and heat)

v v Y
o FanmliaudNiuaaazanusownaiy (Indicator)

J
L4 E’Nﬂ‘ﬂizﬂ@‘]J"IJ@QLLﬁQLLﬁSﬂ’J"I?J%BH (Elements)

® 1J51nN1501UDALAY (Action, Phenomenal)




179
HARNNUINT Y
e uaainaNnnuratuilanieluynna
e yaaiaNNUKaIR AN IBUBNYANA
=] ! "y 7o A ' P A
MNMINAABINDIN HnAnId U Ing a1 unaNduunssnnyiennIAnveIoYaINNAY
1 o ) A A 4 Y A 9 4 ] ~ o <3 a
(9AN89T1NINA IO NO NI IaeU HosauNaIaa 1NNV s uNaueITUNAT LI
A d a @ :/‘ v XK = o YR 4? = J 4?‘ <]
wiollszaumsaiase aviummindnyiianuamnsalumsdunaldands azidengouuiniu noz
I o W o "W v Qddg} 9 = 1 dy 9
Whugdiaylumsswunlszmnuazvuiany 1annisaudie msziindnyuiaiiannsoaing
J o Yy
masmsswunszianladisauie
i o 1 o A < @ a
s wunruIanyvesdoyaudl UNANY IS NLBUAUN NI INIAZVOUIYAYDIN IV TITUINA
o {1 v 4
youdaazAusouluanumssilazanuia e Fona1 “lsingmsaivesauaznui ou”
@ Yo =2 A TR y 4 0 = T
esdirueliinAnyudonnguiielszmnvedaazanuiouivzih llasailuideves
A A ) A A= Y o = a 1 1 v A :/I F
Tisunsu ez imuavouwavouseendny lagamu WnAneienlsengusunudnase 1dde
J ng;} ' Jd % 1 1 1 I
a1 FuGeudenngu “15Ingn1saivealas (Action, Phenomenal)” 3% 10 Y0808 unazdodooiily
wva a 4 < a A Ao Yy Y
AuautiavewaslumaInnmans galsziaumanganssunseglsssuiniana astedonldaenan
a S X 1 ]
MINWINGIMNEA3T FaaazauIziaendodosmunainuauly
L= A v Y t:' Y Y 1 a [ [ [l
indAnpudeniadoedesnaue saula ldud) uaazaunememzesenanmatazuaain10619
¥ A A o @ @ < a 9y lu’j Y
Tiivous quus iivoszihmranmaiauuuuianuaa lumsesnuuutazgiuaeumsunilym
= VA ) v @ U ya = d” I ¥ a osz'
Tagiuil uaiewnewiuwdnaunudinawi nawesdiluvas i uazanug Idenisentseluass

-dytv = o 2 9 " . ' Y Y =~ 1
LliﬂuEJ\?UlNL‘WEN‘W@ UNANHIAD !!ﬁ”JQﬂ1ﬂ’J1N§!WN!ﬂN” VINUHAINITNINTIUDNS UOUTYU 1YY

'
v Aa Y] 1 9

o A 3 J A A A 2, <3| 9
NUIAD L’J']J]l“h'ﬂ FouaANifg aIUaIFISUL a521 Ydaneds1e iluau

q

= Y Q Yo

o =R = <] a r A 1 A a = @
‘L!ﬂﬁﬂ‘]el'li]xi!ﬂaEJ‘L!']Jiglﬂuﬂ']if]ﬂﬂi'IElll'l’crj"ﬁﬁl\i“l]ﬁ]\iuﬁaﬂ"u@ll”ﬁﬁﬁo] ﬂﬂ%iﬂﬂ?ﬁ]‘ﬁﬂ']ﬁllﬂﬂ?ﬂﬂllﬁ\?

v 7 o 9 P} s o 1 Y 9 YA a !
LUAZAINUIDU Gluﬂamgmamaaam 10 ‘U'Ollﬂ BIVTTYLUSUIN ﬂ'ﬁﬂuﬂ’J'Iﬂ'}]'lll:.i‘l,WiJmiJfl]'lﬂLLWaﬂﬂ')'lﬂJ

A9

9 o Y o K =} Y A a Y ] VA = ] 9 A a
:.i‘ﬂ'lﬂu'ﬂﬂfﬂg‘ﬂ'liﬂ‘l!ﬂﬁﬂ‘]&l'lllﬂ')']3JngﬂJ!ﬁﬂJllagqﬂﬂ\jlﬁJ@ﬁiﬂﬂJa] ADTIANET ANTHUAUVDYALNNIAY

=

Yy = vy Y A o W o ' A oiqy A g g A
GI@Qilﬂ'li’J’l\‘]LLW‘l!’)']@]@\iﬂ'li‘l]ﬁ)ialjal,iflﬂ’ﬂ%vli uwommaz"lma'lﬂ LW’E]‘V]ﬂ?iﬂ'liﬁ‘Uﬂu"UE]iJmJﬂﬁﬂN

U

3 Ao v K o ¥ an A Y Y vy
uazﬂ‘izmuw%mﬁ]u ’Hﬂﬁﬂ‘]slTL!WGU’E]Lﬁu’E']’E')WTiEﬂﬂ’E]l’z)ﬂ!l,‘]J‘]J’J‘ﬁfn3ﬁﬂﬂuﬂlﬂymmmmﬂﬁl®y‘ﬁ

@

a = < Y 9
?;]J'V] 6.5 ﬂﬂﬂmmmamammmﬂﬂmwmaya




180

U W

6113 01N 2 MU 1 TUIUN3N 8 weAIN e W.a1. 2547

) .
Tandeoe 2: Conceptual seeking from Site investigation and Experimental
o = Yo 29 Y a 3 ) = A '
urwﬁwﬂmﬂ%miwmma “ﬂﬁ1ﬂ§]ﬂ'l§il!ﬂJ@QLLﬁQLL@Zﬂ?WNi’E}u” NAULBDIADNI
@ A o = A A a 4 !
1. ‘]Ji?ﬂgﬂ1§mllﬁﬂﬂuﬂﬁﬂynﬁﬂﬂl|ﬂi%ll')uﬂ"lil,ﬂﬂ“l]u msulsann Llﬂzﬂﬂaﬂﬂﬂ"lﬂbli?
o Jd o ' o =2 < 1 A dyl = Il
2. flﬂﬂfﬂﬁf’f\ilﬂﬁﬂi?ﬂ@]ﬂ1§mﬂ\‘lﬂﬁ1’3 uﬂﬁﬂBTﬁQﬂ'ﬂﬂJﬁ’i‘Ll@E]ﬂ’JﬁJL']JaEJHLL‘IJ@QU’JHJE‘TTLWQ@?JN
o I ¢ A { Y
15 s ludadlumguiu nazagilszaunsoudninanulasumlasiiodgnls?

anbazyIdinwae mawmiinszauldnannuzmsuaanniy Mendnmsduna laadivan

Y a A

Ay & Yo K a 7Y A A A v
ﬁ“«! HNIDVINAD IO LWE]P\JﬂP\lucl,‘ﬂuﬂﬁﬂ'kl"lﬁ'lll'liﬂ'Jl,ﬂ5'l$WmﬂHaLm%ﬂ‘ﬁU’lﬁJﬁﬂ%@]uL@ﬂWﬂ ﬂ')fllqliﬂJ’t’]\i

A a o v YA Y 1 Y
N “QULDIAALNT U 1WEJ@HVI51U]‘1¢]EJEJNQT‘|G]E]\1

SagisyaeAlumsni

] Yo = g Aa a o & s A A a a
1. nyzquldinfAnywaruienudiuen Taseen ldunamsel Tuaaiumsainiodaniuiias e,
@ J Y Jd a A 9 d a
nu Usingmssiag g5 aunsninsauesnued iaueen N3 nlssaunmsala
Yo K ° a o Y} ° g Yy A A =
2. Iminfinuisiaes manalsingnisslnasazanuiomivaus ludusou ddederiomalulas
1 ' [ A A o ama I Y 9 v A
A9 11 MINAADY Mg laazunsy nmnaan 1nd dedaniide Wudu wieudu@en
@ A o 9 a [ I
anyazmmzvedlingmsalnawesauly hmnaiiunanuaa lunsesnuuutay e iy
Tsunsulasamsld
Y v K <3 1 ¢ A Y 1 o KR =] a 'd
3. IinAnywaasnumuaeilsingnisal meagiou N nAnEINANUE I TUMIAATIEH
= -4 Y A Y A A Ao Y = = 09:
uazamnsoaslszaumsal guanudmueenmlgesuiediiduna ldedndiFanuuazlidunou
Q' d' V= ) =
fanunAnEIiNaUene

v =X ]

o a o { o 1 Qy
Hﬂﬁﬂ‘]&ﬂlﬂ!ﬁuﬂllﬂ‘ﬂi]Tﬁf]\iﬂWiLﬂﬂ‘]JiWﬂ%]ﬂWﬁﬂ!mﬂﬂllﬁﬂﬁﬂﬁgﬂWI@’E]W]TZGI;H 9 ¥UIIN 6 ﬂiWﬂQ
< v dy
NITUAIU
ﬂ'liﬁﬂﬂi31/1‘1Jl,m$ﬂ'l‘iﬁ$ﬁﬂuﬂ5ﬂ"ll@\3llﬁ\‘l 3 Ay

1 @ S o 1% A Yo 9
N1T9DUANASNIILVIAIVDIIAG (Lmﬂllﬂillﬂ'lﬁlllﬁﬁlo 2 AU

MIAATULAZ NI 1 Ay
1 =

anulasanazanunuLas 1 au

MIA AUV AIHIUTAQUU AN 1 Ay

NANWNMIAADUNVBIUNAITUTALES (A19017100) 1 Ay

MovasnnmstiiauenulAavelsingmssinasiindnudonudinudi indnuiannso
A d 9 [ o 1 [ [ o =R A 1 a a 4
m’esz1m;]mituﬂmsjﬂmzwwmqmsmﬂu ﬁ’Ju‘Llﬂﬂﬂ“]el1‘VlklﬂJﬁTNﬁﬂﬂ‘ﬁ‘iﬂﬂlll‘l’mﬂ"lJ@\iﬂiTﬂg]ﬂ”l'iill

Y 9 o o J A 9 9 v A o = o
lavzdounaulidunamsal duaudeyalui morhwuausluduiGsudnnss



181

‘]Jﬁ 6.6 NIVYIIANLAZHAN

st 6.7 A Talsanazanuiiuuas

i.lﬁ 6.8 fﬂiﬁ“’ﬂﬂulla"’ﬂﬁﬁﬂi“’ﬂﬂ‘ll’e]\illﬁﬁﬁl‘u’lﬁﬂlL‘U‘lJGlN@]




182

521NN IEUeUnAN YA 15D

a [ 4 [ o 9 A 1 Y A
1. ﬂﬁﬂTﬂﬁaﬂﬂTﬁﬂlﬂﬂﬂiTﬂaﬂTﬁmLL?N‘]JiSﬂﬂﬂﬂ‘]_lﬂTiﬁ]"lﬁi’)\iﬂ’Jﬂﬁ?)ﬂNG] “19 Wi Tuna do

v Aad

= J 9y 1< 9 9 Y a o A
ALY NINDWEY HINAYLTU Lﬂu@u ﬁ%%@uiﬂlﬂuﬂizﬂluﬂﬁﬂﬂ AIZUIUNITNINIU LLIAZ D
[ I 3
asednuiluluneu
A Y Ay 1 Y 9 v o =
2. NIITUIVDA VDLAY UVDADY TSUAUNE ﬂﬁllﬂi’ﬁﬂTW waqﬂmammﬂﬁﬂgmimum NAULDN
wonla
9 a P 9 4 A 3 I oA
3. ﬂu‘ﬂ1ﬂ’31uﬂﬂi’)‘uEJ’E']ﬂGUE]Qﬂﬂﬂ;]ﬂﬁmﬂ@um\iﬂﬂﬁ@\‘ihlﬂ uazﬂizqﬂ@]ﬂmﬁnmumﬂmmawm
o '
ﬂJmm‘memmuGlmJumume"lﬂ
o o ] 1 4 ] 3 ] a =
nwwmmimmummmmuﬂﬁﬂmlmazﬂu Aﬁauq i’awuﬁaummﬂﬂiw [AUDANULNU

HUZLUINUNBADYDANINAR LAz Ia LDy ULBINUANA 1IN WD TATIMs Freldiindntdii

v Y
mummﬁmuﬁmiumiﬁ@mnmummﬁu

J =t = as
6.11.4  1NAEN 2 AMUN 2 IMNGHAVAN 11 NYAIMEY W.A1. 2547
. .

Taneeioaii 3: Problem definitions by Personal analogy

= Yo o v R a 4 A A Y

uﬂﬁﬂ’]ﬁﬂﬂﬁﬂiﬂﬂfﬂT “uﬂﬁﬂ‘l&lWzﬂﬁﬂwﬁnﬁﬂﬂlﬂﬁﬂﬁﬂaﬂ"liﬂ!tlﬁﬁ“l/mul’f)\‘lla’f)ﬂ THvainviane

A Y a A A W a 1 Y Y

uuhﬂﬂuiﬂﬂﬁﬂqﬂﬂﬂﬁqi TﬂﬂawmwmmumuﬂuuﬂﬂawwmmmamﬁmmmﬂmNﬂu HaIne
= o a A < ' A [ o :/I ~
Lai’)ﬂﬂ1?J‘ﬁ‘]_l"lEJTIG]ML@QLWL!’J"IM?JW?(NVIQ’ﬂﬂﬂi‘ﬂiuﬂﬂ\l wiuave lugFuisou”

% o IS A
ANHAUZVDIRI0IWA 2 Usznnae

1. mendafSeunauynnanuasued (Personal analogy) 1A8MI@UINUINAVUA (Role-
. v f A Ay ~ ~a Yo A & A o o
playing) TWaueuiludsndesmanlisuiiey uazusserennuianiionueuiudaiu i
Y
[} o 1 o n v
ogruiih ldgmsdumdmeuguunlnala
2. MewmsAaralgfamaDivergent Questions) laun Mo whdaoudwisoldnnunaive
° o < o { o a a
Aumidney lanatedmou udiownidaTonalidaouldnnudavnarenama Tag
o 9 A o A o o ) dy | a Y Y a a
ofedoya nionang umguiulufney fnwdsaamilduasulidaouinannuda
J a
AFATIAUAZIUAUING (Gallagher and Aschner, 1961)

[

anlsyeadAlunianl

= Yo K A s 9 ] A
F\lﬂp‘lu‘lﬂuﬂﬁﬂy’]ﬁ'lll'liﬂﬁﬂj']j\lwu']ﬂell@\iﬂi’lﬂaﬂ'ﬁmllﬁ‘\ulagﬂj’liﬁﬂuqﬂ fl]']ﬂliiJ‘JJfJ\T{lWiJ NOu
a I o = A B 1 Aa a
L't‘]\?f’fllllﬁﬂ‘]ﬂﬂ’]ﬂ!ﬂu@\iﬂﬂigﬂ'ﬁ]ﬂﬂ]@\“ﬂ“ﬁﬂ’]{l@ﬂﬂﬁillﬁi@cﬂ'ﬂq HIALULANATNITNAITUAALANUDIN ULDI
Taen151e1mAY (Problem definitions)
L 9 ¢ 4 a o o o g oA A gy = D
LUDIAUDIVNTYUITINYLTI DI ‘ﬂWjufnll:ﬂmuﬁ1l!ﬁ$ﬂ1llﬂﬂNﬂﬂﬂiu%uﬁﬂu LW@iwuﬂﬁﬂH1lm1

v
Tandnmauaznageuanuinlanewinliiszgndldiunuvesawes Taslfenaisaede 11



183

Mstienuilytil (Problem definition)
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“The existence of a discrepancy representing a wicked problem can be explained in numerous ways. The choice of
explanation determines the nature of the problem’s resolution. Attitudinal criteria guide the choice. People choose those
explanations, which are most plausible to them, the problem solver’s worldview is the strongest determining factor in
explaining a discrepancy and, therefore, in resolving a wicked problem... Designer / Planner tend to offer solution that
they know the best.” (John Zeisel, 1986)
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MNMANUIN 1: 1/TeuNeuANANYUE Well-defined Problem (Tame Problem) 11 Ill-defined Problem

(Wicked Problem) (Rittle, Webber. 1973)

Ill-defined Problem

Well-defined Problem (Tame Problem)

1. There is no definitive formulation of a wicked
problem. The information needed to understand the

problem depends upon one’s idea for solving it.

1. For any given tame problem, an exhaustive
formulation can be stated containing all information the
problem solve need for understanding and solving the

problem providing he knows how.

2. Wick problem has no stopping rule.

2. In solving a chess problem or a mathematical
equation, the problem solver knows when he has done
his job. There are criteria that tell when the solution has

been found.

3. Solutions to wicked problems are not true or

False, but good or bad.

3. There are conventionalized criteria for objectively
deciding whether the offered solution to an equation or
whether the proposed structure formula of a chemical

compound is correct or false.

4. There is no immediate and no ultimate test of a
solution to a wicked problem. Any solution, after
being implemented, will generate waves of
consequences over an extended-virtually an
unbounded period of time. The full consequences
cannot be appraised until the waves of
repercussions have completely run out, we have no
way of tracing all the waves through all the affected

lives ahead of time / within a limited time span.

4. For tame-problems one can determine on the spot
how well a solution attempt has been. The test of a
solution is entirely under the control of the problem

solver.

5. Every solution to a wicked problem in a “one-shot
operation” because there is no opportunity to learn
by trail and error. Every attempt counts
significantly. Every implemented solution is
consequential. It leaves “Traces” that cannot be
undone (irreversible) Ex. One cannot build a
freeway to see how it works, and then easily correct
it after unsatisfactory performance. (Lacking

opportunity for rigorous experimentation).

5. In sciences and in fields like mathematics, Chess,
Puzzle solving, The problem solver can try various
(experimental) runs without penalty. A loss chess game
is seldom consequential for other chess games or for

none-chess players.
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6. Wicked problems do not have an innumerable (or
an exhaustively describable) did not set of potential
solutions, nor is there a well-described set of
permissible operations that may be incorporated
into the plan. There are no criteria that enable one to
prove that all solutions to a wicked problem have

been identified and considered.

6. Tame problem has a finite set of rules. Accounting
for all situations that can occur. In mathematics,

chemistry, set of operations is explicit.

7. Every wicked problem is essentially unique.
For any two problems at least one distinguishing
property can be found. Part of the art of dealing
with wicked problems is the art of how knowing to

early which type of solution to apply.

7. In mathematics there are rules for classifying
families of problem, of solving a class of equations
whenever a certain, quite well specified set of
characteristics of tame problems that define similarities
among them, in such fashion that the same set of

techniques is likely to be effective on all of them.

8. Every wicked problem can be considered to be a
symptom of another problem (higher level

problem).

8. Every tame problem has a natural form and there is

no reason to argue about the level of the problem.

9. The existence of a discrepancy representing a
wicked problem can be explained in numerous
ways. The choice of explanation determines the
nature of the problem’s resolution. Attitudinal
criteria guide the choice. People choose those
explanations, which are most plausible to them,
The problem solvers worldview is the strongest
determining factor in explaining a discrepancy, in
resolving a wicked problem. Choice of explanation
is arbitrary in the logical sense. Designer / Planner

tends to offer solution that they know the best.

9. The mode of reasoning in argument is logical, not

arbitrary.

10. The planner has no right to be wrong. Planners
are liable for the consequences of the actions they
generate the effects can matter a great deal to those

people who are touched by those actions.

10. The scientific community does not blame its
members for postulating hypotheses that are later

refuted.
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