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Students. Dissertation, Ed.D. (Science Education). Bangkok : Graduate School,
SrinakharinwirotUniversity. Advisor Committee: Assist.Prof. Dr.Theerapong Sangpradit,

Assoc. Prof. Dr.Nason Phonphok.

The purpose of this research was to examine the effectiveness of the learning and
Playinglearning model in force and motionamong lower secondary students in three aspects;
thecreative thinking of students, the achievement levels of students and thesatisfaction of
the students with the use ofthe leaning model. The samples included two class rooms of
Mathayomsuksathree students. A classroom with thirty two students was an experimental
group and studied with the developed learning model, whereas the others group withthirty
four students, was a control group that studied with traditional instruction. Purposive
sampling and cluster sampling were used in collecting sample. The research instruments
were as follows: 1)seven force and motion lesson plans; 2) a creative thinking test with six
items; 3) a force and motion achievement test with thirty items; 4) twenty items, arubic

score evaluation on student satisfaction with the use ofthe leaning model. The statistics in

this research used the average value (X), Standard Deviation (S.D), t-test dependent and
t-test independent. The results indicated the following: 1) the posttest score on creative
thinking in the experimental group was higher than the control group at a .05 level of
statistical significance, and their scores onfluency, flexibility, originality, and elaboration
were higher than the control group at a level of .05 but the score of fluency and flexibility
were lower than the criterion. 2) The posttest score on achievementof the experimental
group was higher than the posttest score on the achievement levels of the control group at
a .05 level of statistical significance. 3)Thesatisfaction of the students with the use ofthe
leaning modelwas at a high level in all aspects.Students enjoyed the experiment and using

scientific equipment aspect was the most satisfaction.
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5. LASDINDIAAINAATINIFTTA

itnaflafannufinsiorsindasliluunasouTnMa N aa IR IRa 1E Tm
uazmwifiude Idnstmuane Werhiisnusasesntinnunahossss sreldsiutu
MUUUHTIINOANTIN WiauuURINAaWOANTTINANNAA 85198738 F9075 Wil (2545:
212-220) ledwunidu 4 3uuy leun uuumeseuaMuAsBILAsITBIRaNETaLALASMAWE
LUUNAREUANURENARBITAIANNAARTHETIAUAZANUIRRIIRAIATD08TURZ LALNY
URZHULNAFELANURARIETIRYDINOUITUS IToazBendalt
5.1 uuunesauaNNAlBILAETasianaTaussAIEIAULEN (Christensen guilford

Fluency tests) (Daniel fasko. 2000-2001: 320; citing Torrance. 1981) wuuunesey
é“nwm:ﬂmﬁﬂas"'maﬁﬂ‘mugﬁl.l,uumsﬁ@lal,unﬁu (Divergent thinking) Fofidnwaranuda
wnofian waswd vaoya dalandlng NNMINTEGUNUANIAA wuunasaLinang
MuminGouszauiTon (Daniel Fasko. 2000-2001) it

5.1.1 Anuasauaa7lun1slEén (Word fluency, DSU) [unsnasaufiwidon
ffifnmsnaudadnesfirueld 15w U Ua e the Hudu

5.1.2 ANUANIUARININANNAA (Ideational fluency, DMU) ilumInaasy
Imumsﬁmuﬂ%‘aéwam%ai’aqﬁumnwmu uiliannaseuidsudunnlilulszan
Wi 1w ssanaifidwdainss Idur dhaiume uieladu uasueanages udu

5.1.3 mmﬂ‘éiaouﬂﬁi'aﬁ'luL%aMIM (Associational fluency, DMR) Wummasey
laggnaseuazhnuadiangg m’lﬁ’usﬁlﬁ;&’gnﬂ@aauﬁiauﬁﬁﬁﬁmmvxmﬂﬂé’ﬁﬂﬂﬁaaﬂﬂ
iw nun : ann ude Judn

5.1.4 ANuARBILARluN1SUEAIBDN(Expressional fluency, DSS) uwnimessy
Tﬂm‘?ﬂmam:ﬁmumé’nuﬁuﬁﬂﬁ’ i lidannaseuBouliiiuds:lomiaausnws iy
Liu K-U-Y-1 el Keep up your interest %38 Kill useless yellow insects 1Tueu

5.1.5 msluszlomiasnedu (Atemate uses, DMC) Hlummeseulaudnagey
wimuaTofva i g i Wgnneseuvemslomishudng Salnie wu wilsdeRad

TovihdszTomiauatnelsldthe uenanidantzan Wudw
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5.1.6 MyuaNKafia1Na (Consequence. DMU, DMC) Lilumnasavlant
° i af v w8 ve v i a &
nagauazmuasmumMIninauydlY udliinnmasey vanmgmaniduiiunaiensiiein
A a A af v v v = & a a v v s o
Wasnn&fauy @y iiu densudldiudurawdania edlade : Jidnsuduszndadi
z =) °/ [ =t & :’ L ~ «>
aunwdale ladaeitauviadgu (Hudu
5.1.7 Yszinnanniiiistas (Possible jobs, DMI) iluminasevlasgnazey
wimuavaadeg W uddonnaseudesenardniinendasiufinaiug 1iu andud
A v o e v A a [y o o a W & v
Ngdaeny Wasu ldunsdn Aens i el senuihiwesn wiinauniawass (udw
5.1.8 MINA3UIaAT (Drawing objects, DFS) tluminaseulasnasouas
dmualrazUamuuude g I8 15w wanay fnden Wudw wdhbidonmasay nadugyl
A' A R :‘ as v [} GII . t _ -} b s dl
tm:aagﬂﬂm‘[ﬂuma’lﬁgﬂmwmnu‘lﬂ wislReuulasawia uavnudaifuzunieisubu g
o X A
{NAUEN
5.1.9 naaufiadiyyl (Sketches, DFU) uminaseulasgnaseussitnua
' L) a a I v v v e ' a v & o (2
aUnmuvuene g 18 iu 2onan sy Wudw udldianrasey deiduliidunwhauy ol
wazuandsnnidulianniiga
5.1.10 uritlgym1 (Match problem, DFT) unmeseulasdnageusziimue
§ v v v v A ¢ 9 [ ° °
somoiud Wonnasevuitiymanldawiilanddooms i dmualigm laoldld
v o e/ (3 A v v Yt d' s |
JalW Wiandwauimld@alwdiwaunilesn Tagldmulaalwfifadszneuiwdug

a A -} & o

MADY aw magﬂmumﬁauﬁummugﬂmuﬁaami

Q.

5.1.11 M3aAnUsy (Decorations, DFI) iluminasaulasgnagauaringlng
Fweadn 9 udlWgnnaseuanuaszliedsuuniiuanshaii iudu
5.2 WUNARDUATURBAANSITAINNNANRINEITALAZANULRLIaaNA(Coherent

creativity and intelligence tests) 2IIDATURZIAUNY (Wallach and kogan) (Torrance. 1960)

]
= a

Rl UUNaga UARITNANNLA IR U 1AL RAAN IDINNUAA R HNRITALREAY
- 3/ [ 1 ;
watase Usznavludsuuunegautasdalii
5.2.1 WWUNARAUNNTENA8Y (Instance test) AONNARDLIZWENIN HNAI0E
A o a o o o A RS v P
wiafaey Nenufiwassan g @ fiudaning Lidlasunnliuniige

5.2.2 tzlomlunafadineg (Attemate uses) Laglinnnaseuueniszlomivas

ol ~ (3

699 Viannfigaigu wifeRun Ja sy 1ludu
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5.2.3 Lyunasauanunlan (Similarities test) 1@ ﬂ'lﬁ’;d”gnm ROUUBNEIN

mﬁauﬁ'maqg
5

it 1w wutude solWiusounsniens vy udu
2.4 LL'.I.IUYmaa‘lJm'l&lmnmla{lgﬂf'lo (Pattern meanings test) Iﬂﬂ1ﬁ;§g nnagay
uﬂaﬂ'nwmﬂmaogﬂ‘s'wﬁﬁ'lﬁ
5.2.5 LWWLNARBUAIUNUBYBITU (Line meanings test) laslWinnnasey
waamnamansvadui 1w
5.3 wunassuANARAFINETIAUBINOUTUT (Torrance test of creative thinking:
TTCT) iuuuunageufinausud (Torrance) WamdududninSawtrzoudnwuded a.a.
1966 (Yamamoto. 1964) TTCT gn’lﬁﬁ"aﬁ']mumﬂﬁmf UVDIANNAARIIRTIANS DANNAR
aluniy (Divergent thinking) VOIRNIHUERLNA I@ﬂmmm'l,’ﬁ'maauLﬂuqﬂﬂaﬂ?atﬂunéu
Ald TTeT Sagnldlursmsfinwimlan uszgnulansauaguuInndt 35 N lasuus
saniuuuunesey TTCT ﬁmﬁﬂgﬂmw (TTCT-figural) LazllUUNA§aY TTCT ﬁmﬁﬂﬁmﬂ
(TTCT-Verbal) LLGiﬂ:EﬂLLUU%:l]?:ﬂE]UVLUG‘f’JU 2 3uuy fla WUY A (Form A) Uas WUU B
(Form B) T,ﬂm:uné’hazhmuumaaumﬂuﬁ@lm”woaﬁﬁﬁmﬁ’ugﬂmwuuu A
5.3.1 UULMARAUANUARRTIRIIFBNFHIU AW WL A (Creative thinking

Test-Figural : Form A) 1’561v'oueiL§nm§maﬁoqﬂwﬁnm Faianue 30 wift uiun13ne
amldlanihdudu vhauls Aanonanudasaadn iuanuEnawIK Usznauday
3 fianyIu

5.3.1.1 AANTIUNTNAMN (Picture construction) IRidnnanwaaldu
mngﬂwauwfﬁawaﬁ Wwdnszdu whuanaudaning sdwen uazihauwlainfazinly
1o awnﬁu‘lﬁeﬁ%amwﬁam‘lﬁuﬂanﬁqm WU 1 M

5.3.1.2 fnssunydaiiumwlwmiysal (Picture completion) TWidnanw
QRIGHERlpEFURRE) ﬁzTovl,ajami‘mﬁ ’lﬁtﬂu’fﬂqﬁagﬂmwmoﬂ niuamaudaniva Whdiwdy
wazrhanlainfiesfwluler mmfu'lﬁév'o%amwﬁam‘lﬁiman‘?‘iqﬂ 1w 10 2w

5.3.1.3 flanssumsldiduguuiu (Parallel lines) Widnlfiduguuu

o ' kg &) 4 G-} ' 1 4 ] ' :‘ a t4 yz A
UWIU 30 ﬂ nadunitiniwnianinnia twuulanuasianeng vlu‘n’mu ﬁnnuu'lﬂm’ﬁa

]
=

- v
mwimalw wlanh qa
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5.3.2 InmMI Azl 1aImsaassssiutsandu 4 audis
5.3.2.1 ANNAANRaILAKT (Fluency) Mmaﬁemwmmsn'ﬂmqﬂﬂalu
myaamidaaultldotiadasunds 110137 wezlvSunaumsaausuaslewnluadna
S ' ' o) -l o -l A
ATUUUANNAARE BILARIA anzUUUA ldnmsTamwndalan Feanuanglaluudasiansy
[ AINTTUNITINAMW FATUUKANUAAAFDIUASIUNYI 1 AZUUK NINTIUNTABLANAN
'lvfaugmi NAZLUUANMUAAARBILAGT 10 ASUUY Lm:ﬁaﬂﬁumﬂ'&ié’ug‘immu EATRION
-~ 1 [ ! -
ANUAAAFSILAFD 30 ATUWU INTUMVAINTTY
5.3.2.2 ATMUAAIGEN (Originality) waneidla ﬂ'nummmmaaqﬂﬂa'lumsﬁm
- MY e v o - = 14 ' c R & W & -~
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28NN Tﬂumsmwmaﬁmunm’mv\mu Lﬂmmsuﬂw sa"uumaau‘lmmmumwmmmam
analwa lasldnszuauniimingeaas ﬂ’nmn"l.n% rduiusiuanuinialasainenie
ﬂmm‘nuamﬂu uazUSulRaglugnnae AUQA (Equilibrium) Tﬂﬂ'l'ﬁn‘s:mumsnau'lun’mmm
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aanuuumuﬂaummuumﬁ”he Tuaowldun Tuduuas gody (Play and wonder) 'l‘m;amau
bifiSowiadana uszdangusmy vlwAennufiendauass uas anufadantu
'uvuamm. (Investigate) 'lﬁnim‘smmimam Lwa'lmmmumwnmmofmmmam U%
uanuasu (Share) 'l‘ﬁmmm,auanm'num'lﬂmmummn’mmntﬂaﬂutmmmnnaufj \ia
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ANNAAFATATTA n e S.D  AzuuuLAy t p
(PTUUW)
4 4 -~ U ]
ATNN1 AMVUAAAADIUAR?
nsjumaao 32 2.19 1.33 12 0.035 .97
mjumuqu 34 2.18 1.27 12
[ P a M )
AIUN 2 ANAAREANEY
ﬂ'ejamﬂaao 32 3.00 114 12
nsjumuqu 34 2.91 1.16 12 0.31 .76
A 3 ANAASSN
nq’umaae 32 409 296 12 0.11 91
nq’umugu 34 4.18 3.15 12
[ | a a
ATNN 4 ANNAAALIDYARDD
nsjumaaa 32 3.91 147 12 0.07 94
NENAILAY 34 388 1.8 12
AZURWIIN
nsj&mmao 32 1319 356 48
nsjumuqu 34 1315 368 48 0.04 .96
*P <.05

i ar J -l =3 d { { 1 -
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GETIN

N§UNARDI 32 972 313 30 1.87 .07

NEUAILAN 34 850 208 30

*P <.05
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