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nnuis:uu (System theory)
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AsTUIUNITUGN (Input)
n3¥UUNTS (Process)
HAaNS (Output)
migaundutoya (Feedback)
YDULUATBITEUU (Boundary)
AawIndey (Environment)
wWwune (Goal)
wifivesszuy (Function)
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szuulnava (Chaotic systems)
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n1sAnaenaluszuy (Systematic thinking) 19
anwarnsAnetalusyuy 21
msanduszuu (Systems thinking) 23
dnuaugmsAndussuy 24
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Yinwen1sAneilaseas1e (Structural thinking) 26
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Systemic thinking 29
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(Physical homeostasis)
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\wadUszamanta (Bipolar neuron)
\wadUszamvaneda (Multipolar neuron)
MssuunUssangadUszamaiuntini
\wadUsramiuauian (Sensory neuron)
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Wisulwsna gu (Termporal lobe)
98NTNN1a QU (Occipital lobe)
n1a1ia (Thalamus)
lalwniasia (Hypothalamus)
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wausd (Pons)
LAAA1aUARINIA1 (Medulla oblongata)

dauovddunav (Hindbrain nSo Rhombencephalon)
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52UUSU (Afferent system)
seuvds (Efferent system)
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sTUUUTEamManlul® (Automatic nervous system v3a ANS)
sEUUUsEAmMBUNIVAN (Sympathetic nervous system)
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f3u3uv (Right cerebrum)

d5uudne (Left cerebrum)
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NHN13a29A1 (Law of Illusion)
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msiiaviatlunwuung (Size perspective)
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SEAUTRNSTUULLLATEUU (Height in plane)
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n1slaseuiuia (Texture gradient)
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YirudiRBausseIn1a (Atmospheric perspective)
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Mssunsiadeunianienm (Physical movement)
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nauitlénsinaumundnivaua (Interpretivism)
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NIRAININTIAR (Cognitive domain)
Ui 1 N33 (Remember)
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il 2 Aandila (Understanding)

Fuil 3 MaUszendld (Apply)
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Ul 4 NMTIATIEN (Analyze)
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YU 5 N15UsEIU (Evaluate)

Uil 6 NMsAnad9aTIA (Create)
fnuLaanae (Affective domain)
funneznaes (Psychomotor domain)
OVAUS=NOUMDDAINENUOLWNEANSSUMSISHUS
ws9%u (Drive)
da¥1 (Stimulus)

Uijisemauduay (Response)
dud3uuse (Reinforcement)

AnaSunsuan (Positive reinforcement)

AuaTuussau (Negative reinforcement)
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fidadannszdudun3d (Organism)
WANSSURUNELABD 8IS TUAUNE (Sensation)
iaN133u3 (Perception)

NAAUAATIVEBA (Conception)
uanIufiTenauaua (Response)
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wquﬁmwé’uﬁ’uﬁ’dmﬁaa (Associative theories)
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wanmsiuinisnaieuluwuuaanadn (Classic conditioning)
Ufjisenazviounudgyung1usssuyd (Innate reflex)
UffenasviouiiinaingnaneideulunisiGeud (Conditioned reflex)
msL%'auﬁmﬁ'mL‘éaul‘m,mum‘smzﬁ'l (Operant conditioning)

nguufjuAley (Pragmatism #38 Pragmatic theory of truth)
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NITEUIUNY (Latent learning)
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AMuINlutenIsSuduia (Sensory memory: SM)

AMUSSTEzEY (Short-term memory: StM)

F¥UUAIUINTTEZEND (Long-term memory: LtM)
N3AAUNLE - (Semantic memory)
nsIwmanasad (Episodic memory)
AusdIRUTumeu (Procedural memory)
ANER e BRluLR (Reflexive memory)
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UaduArunugnssu (Genetic) 122
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Uadeduany (Age) 124
Ja98A1ua1915uaza15871%73 (Food and Nutritious) 124
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wmaliAN1sLA2TNISEEEE17 125
wiallAN13a3UAIY (Summarization) 125
wintian1sldMmddryitetaes (The keyword mnemonic) 125
wiatian15ulunIw (Imagery use for text (earning) 126
wiAtiANSHNYINYB@aU (Practice testing) 126
WwAlAN1INSEAE (Distributed practice) 126
walansGouludfinuedieinisase 127
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(Retrieval Practice %138 Self-Quizzing)
msmunduludnendssinesounudigndusses 127
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wadanisEnnusL1aziden (Elaborative interrogation) 127
nalanslvAtadulsmeiles (self-explanation) 127
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HATDINTABAUNITNVBIATISEY (Interference effects) 130
ﬁdﬁL%Uullmﬂ,ﬂ‘mﬂ’JUﬂ?WNﬁWLﬁMﬁﬁBQﬁE}u (Retroactive interference) 130
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Ionasdwdvus=gwni 4 135

uni 5 s:uumsha (Thinking system) 143

AL 143

msfAinyimsaauovuyE 144

AUKLNEUOLMSAQ 145

wnanssumshaa 145

anvru=A0witus=uuuovmsia 148

inSovilomumsaa 150

deydinwal (Symbol) 150

A (Figure) 150

A (Language) 150

msinaguynuumomsaa 150

msdmunuszinnuovmsna 151

msﬁaﬁﬁqmjwuw (Directed thinking) 151
n1sAntAtleyw (Problem solving) 151
N13ANAT19ATIA (Creative thinking) 153
N135¢ANENDY (Brainstorming) 153
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(Associative or Indirect Thinking)
nsAndeslusdase (Free association) 154
N13ARREU (Fantasy) 154
NIRUIEUAU (Night dreaming) 154
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INWEA15ANE319855A (Creative thinking skills) 156
Anumandlun1sAn (Fluency) 156
AUARAaBILAGI lUATUNBEAT (Word Fluency) 156
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ARSI AT T (Spontaneous Flexibility) 156
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(Social and cross-cultural skills)
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AMUNS LY (Use) 158
AuANTLe (Understand) 158
AIUNNTAIN (create) 158
ATuM 3D (Access) 158

¥in®zn1589815 (Communication skills) 159

msaswsunuumvmsaa 159

n1savie (Deletion) 159

n1sa¥19%u (Construction) 159

n1suailau (Distortion) 160

n"liil‘l{mu (Generalization) 160

aunquovmsinasunuumMumsaa 160

Wugnssu (Genetic factors) 161

miammguag (Nurture factors) 161

Asuandau (Environmental factors) 161
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YUUBINIY (Usii) (Objective view)
YuuaBAIHY (Subjective view)
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AWAaasvassn (Creativity)
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MsMUNUSINNUOLAIIAGASIVASSA
Uodairiminanowhaasassa
anwuziawzduYAARKARHT19ETIA (Creative person)
NS2UIUNTTAI19855A (Creative process)
HANAATIANIINNSANES198536 (Creative product)
anwAaaswassalumvinanmaas
MSHAILIANENTWANNEINITOAUAUANASIIETIA TUNI9INEIAIENT
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msfnynovAUs:nouvovANUAGASIDASSA
AUAR3I3Y (Originality)
AUANAGDY (Fluency)
ANARAGDIN UL DEAT (Word fluency)
mmﬁmﬂéaaﬁmmﬂ%auim (Associational fluency)
ANUARAGDIINUNTSILARIDBN (Expressional fluency)
ANUANEBIYININTASINUUIAA (Ideational fluency)
AMuAnBAnEY (Flexibility)
AruARSAMEUTIARTULT (Spontaneous flexibility)
ANUAREAVEUATUNTARKUAS (Adaptive flexibility)
ANuARazIBunane (Elaboration)
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wuImINsUjuaviniinauAnas1eassA (Domains of creativity) 192

AUARESI9ETTARWIZAY (Fields of creativity) 193
UARBKIAINAAEI9E3A (The creative individual) 193
finszuaumsiAniiasneasse (Creative thinking) 193
ﬁ‘qﬂﬁnmwLLasmﬁuuﬁt.gavianﬁﬁma%aaﬁﬁ (Personality and Values) 193
ﬁnga'Lmﬁ%ﬁmati'ma"s’maﬁﬁ (Motivation for Creativity) 194
asufaun 194
fonssumaunii 6 195
Iona1séwdvus=owni 6 195
uni 7 dadnmAnuUAaasILAassSA 201
AN 201
dadnsAnuAaasassh 201

MIANYIAMUARATINATIARINLLIAAYBINGNTIATATIZE (Psychoanalysis) 201
N1SANYIANANETINATIALUYNNDIYRIMB NN ANTTULlY (Behaviorism) 202
NIANHIAMNANATINATIAlUYNNDIVBIguiuyseiisy (Humanism) 202

NMSANYIANUARATNATIAlUYNND MBI TINEINTTIAN 203
(Cognitive theory)
NsARULUBLUNYE (Divergent thinking) 204
N1SARKUULENYE (Convergent thinking) 204
fiRduiiem (Content) 204
AAFUNSZUIUNSARA (Operations) 204
Suaninladayaiu (Cognition) 204
911oya (Memory) 204
ﬂ’li‘-ﬁ']‘ﬁ'aidaﬂ;mﬁm‘ﬁ;’rumx (Memory recording) 205
m‘sﬁﬁayau;uatmmﬁ (Memory retention) 205
MIuAALUUBLUNYE (Divergent thinking) 205
AuARLULLENYE (Convergent thinking) 206
U'izl,ﬁwi'rifa:gaﬁgu (Evaluation) 206
AAAUNAYDINTIAM (Products) 206
e (Units) 206
Uszinvvianga (Classes) 206

ANUAUNUS (Relations) 206



F8UU (System)
nsuwlasgy (Transformation)
nsUszynd (Implication)
MsANEIAMUARETNATIAMULUIARYEINIAINET -
nguuyweiou (Humanistic psychology)
NSANYIAUANATINATIANUUUIAANBINITANY
TuauAnas19as5A (Investment theory of creativity)
Amuasenailyg) (ntellectual abilities)
A1U3 (Knowledge)
sUluUN13AA (Thinking styles)
YAFNAIN (Personality)
393413 (Motivation)
anmuInae (Environment)
15109% 12. amasuluesn (Robert J. Sternberg)
VINWLAMUAIUNTIT
(Memory Skill: recall fact and ‘information)
YiNwEAMUNTIATIEN
(Analytical Skill: determine if a certain idea is good)
TINWEAUAMUARASIIATIA
(Creativity Skill: Come up with new idea to answer a need
or problem)
vinwnnnlulduseendly
(Practical Skill: apply what one had leaned)
msfinnanuAcaswassalusovaasssen 20
ngindnineniisjsdneiayanaliinnuAnatneassd (Creative person)
Paul J. Guilford (1959)
Micheal J. Kirton (1976)
nﬁuﬁnﬁn%mﬁajeﬁnmns:‘uwms
nquiindainefisinwnananiildannisinaieassd
msus:idun2unaasassn
fulstinAuAnuUUBLNTE (Divergent thinking)
fanUsAudannandn1anN1sAn (Consensual assessment technique)
fulsisaanudoulowmneninudn (Remote associates test)

207
207
207
207

207

207
207
208
206
208
208
208
208

208

208

209

209
209
209
211
213
215
216
217
217
217



Wi
HUUNAdoUAIUAGASIDASSA 217
n1saana (Observation) 218
15270070 (Drawing) 218
ATIUAUINITIINMEALIUEIN (Inkblots test) 218
ﬂ'l'iﬁ%"l-lﬂﬁﬂqu‘n’Naﬁﬂz 218
NSATNUUUNAEDU 218
asumaun 218
nuuiWniiamauni 7 219
1onasdwdvus=owni 7 219
uni 8 wNaNSSUMSASIVASSAUIANSSU 223
AN 223
AUKLNEUDLUIaNSSY 224
wnanssumsasiuianssuy 225
AwdhAguovmsAaaswassAulIanssy 225
AIUUVUNTBUNISITBUFAULUIAATDY Howard Gardner 226
InanwarAuIeY (Disciplined mind) 226
IndnwurN13dATIL (Synthesizing mind) 227
INANWULNITATNATIA (Creating mind) 227
InANWUEAIUAITH (Respectful mind) 227
INANWLAILFTIN (Ethical mind) 228
fuuuYadAatsasAnsauIiiatievinusnsGouiluanaseei 21 228
SIEIVINUNENLALUUININSANWA S UAR TS 21 229
(Core subjects and 21* Century themes)
vinwganunsiseuiuazsuinnssy 230
(Learning and innovation skills)
vinwgnisldvayaansaume 3o wazvalulad 231
(Information, Media and Technology Skills)
YinweTinuazyinwen13Usznouan (Life and career skills) 232
svuvdnasunsdouslummsswi 21 233
sumsgrumsiseuslurnisseil 21 (21% Century Standards) 233
m'iU's:Lﬁuwaﬁnvsmﬂ‘%ﬂuﬂummimﬁ 21 233

(Assessments of 21* Century Skills)




vangmsuarisnsasuluAnssuil 21
(21% Century curriculum and instruction)
mMsRauIvinluamssui 21
21" Century Professional Development) A
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(21* Century Learning Environments)
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vinwemsiFeuilumsdeansedsivsedvdna
(Effective communication)
ﬁ’nmsnﬁﬁuui’tﬁaﬁuwawﬁmisﬁuaa (High productivity)
asumaun
Mmmumauni 8
1onasdwduus=5ni 8

mMsWAWAGasIassA
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dadnimswanAwAaasIvassa

WUIARYRIINIAIMEINGUINIATIE (Psychoanalysis)

uuIAnvanInINEINguwnAnssuileu (Behaviorism)

uwAnvalindaInenguuyseiiey (Humanism)

undanenguduiuaiad (Synectic)
aoulngiSeuAaLUY Paradox
asulvigiTeufiaiansen (Attribute)
asulvigiSouAnisumisudeguingulue (Analogies)
E'ln'[.ﬁ@ﬁauﬁmmﬂimﬁuﬁi’mﬁa (Discrepancy)

AnligiSunavaussmernuiirieutaimin (Provocative question)

AngFouliAniasuutas (Example of change)
AngfSeuliAnsnsandainueaneidie (Example of habit)
Al Foudnaiaddminniasiainady

(An organized random search)
AndiFeulviivinuenisAuaitaya (the skill of search)
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(Tolerance for ambiguity)
?I"Imiﬂi‘h}\’l,m (Intuitive expression) 240
n3UFUmWRILIAULeY (Adjustment for development) 240
MIfnwUTEIRWaENITUINNTARATATIATEIUARAEALY 261
(creative person and process)
nsUseidiuaniunisel (Evaluate situation) 241
YinwEN15a319a33A (Creative skill) 241
Vinwen15HI0e19a5713a55A (Creative listening) 241
VinweNsIuBENIas1easIn (Creative writing skill) 241
inwen13ue4 (Visualization skill) 241
anun:uoLWLANUAGasSVASSA 241
nuaAaUdaINIWILNMSAUAWAGAsSVESSA 242
WAILINTVBIAMUANAS19ATIALUYITTBUSNINA-2 T 242
WAIUINTSVDIAUANATI9ATIALUYINIY 2-4 T 243
WAIUINNTVDIAUANAII9ATIALUY29T8 4-6 U 243
WRAIUINNSVDIAUANAT19ATIALUY2978 6-8 T 243
WAIUINITVBIAIUAAATI9ETIA UL 8-10 T 244
WAIUINITVDIANANAS19AT5ALUYI9IE 10-12 T 244
WAILINITYDIANANAS198T5ALUY9TY 12-14 T 244
WAIUINTVRIAUANET19855A 1UY2938 14-16 U 245
NAILINIFVDIAMUARAS19AT5AIUY9TE 16-18 T 245
nuamvmsdviasundwaaasvassa 245
AITEILATUNIINTS 245
NsdaETUNI9DN 245
ovAUs:=nouvoumsdvIaSUANUAGasSASSA 245
inatn3smshislumswananunaaswassn 249
watian1saualudauau (Inquiry) 249
watinn1siUSsuisu (Analogy) 249
wAliAA5N155eANELNDY (Brainstorming) 249
waliaISn1sUuiinaudneme (Attribution listing) 250
guassalumswawnaNwAaaswassa 251
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UasIATANIINN53U3 (Perceptual block)
guassafiinanensuainuidnvesynna (Emotion block)
guasIAAIUIAILSTIY (Cultural block)
asumaun
nuuiWniamauni 9
1Ionas&wdvUs=5wni 9

uni 10 INAGAMSWaAWAGaSIVASSANUVUBUIUATGAE

AL

ANUALNavoRMNBUIUAGAE

Us=dauovnguBulunand

nudhavovnguBulunand

AWIBoWuUZIUUOLIUIAANUUBUIUATGAA

InAlAMSWIANUAGasSwassANVUBUIUAGAE

weilansvindaynlmiiuanTiduine (Making the strange familiar)

maﬁﬁmiﬁﬁ]cymﬁﬁmﬁu‘lﬁuﬂan (Making the familiar strange)
nmsguanguluslaedaiiies (Personal analogy)
nsguungUluelaens (Direct analogy)
nmsguinguluelaedadyd® (Symbolic analogy)
nmsguingUluelagwieiiu (Fantasy analogy)
miqﬂmqﬂimﬁuﬁﬁ'ﬁ'mﬁ% (Compressed conflict analogy)

donvulmaamswaninanwaaasassAnuusuiunand

waliansAniavinliindslug (Creating something new)

wadian1santevindsulaniviliduiae (Making the strange familiar)

doduovinalinmswWaLNAUAGasSwassANuUBUIUATGRE

dednauouinalinMsWaNAUAGasSwassAnuUBuIUAGnd

asumaun

nuuiniamauni 10

Ionaisswdvus=gwni 10

astsmunina
dstifnmundonny
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