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ABSTRACT

This study aimed to meet the following objectives: 1) to study baseline data
in learning management to develop analytical thinking and scientific process skills
among; 2) to develop a learmning management model on thermal energy for developing
analytical thinking and scientific process skills consistent with the brain-based learning
concept among; 3) to try the development of the learning management model on
thermal energy for developing analytical thinking and scientific process skills
consistent with the brain-based learning concept among; and 4) to study the effects
of using the learning management model developed on thermal energy for
developing analytical thinking and scientific process skills consistent with the brain-
based learning concept among Grade 7 students. The sample in this study was 27
students in Class 1/3. The research instruments consisted of the learning activity
organization instrument, which was the learning management model on thermal
energy for developing analytical thinking and scientific process skills consistent with
the brain-based learning concept for Grade 7 students. Quantitative data was
analyzed with percent, mean, standard deviation and t-test. Qualitative data was
analyzed by carrying out content analysis.

The findings revealed the following: 1. The findings analyzed basic data

consisting of basic document and personal data. The aforementioned data was used
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to specify definitions, abilities, indicative behaviors and guidelines in developing the
learning management model on thermal energy for developing analytical thinking
and scientific process skills consistent with the brain-based learning concept among
Grade 7 students. A learning activity organization model was obtained with six
components consisting of: 1. Principle of the Model; 2. Objective of the Model; 3.
Syntax of the Learning, which designed six steps in learning activities. 4. Social
System; 5. Principle of Reaction; and 6. Support System. 2. Results from assessment of
suitability of the learning management model on thermal energy for developing
analytical thinking and scientific process skills consistent with the brain-based
learning concept among Grade 7 students by experts showed the model to have
overall mean results at the highest level. 3. Results from Trying the Learning
Management Model on Thermal Energy for Developing Analytical Thinking and
Scientific Process Skills Consistent with the Brain-Based Learning Concept among
Grade 7 Students - Students had higher grades, analytical thinking ability and
scientific process skills after participation in learning activities in the model with
statistical significance at .05. 4. Results from assessing efficiency of the learning
management model on thermal energy for developing analytical thinking and
scientific process skills consistent with the brain-based learning concept among Grade

7 students were higher than before studying with statistical significance at .05.

Keywords : Development of a Learning; analytical thinking; Scientific process
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Ansedt lunsthanud dinwenszuiumsmaineimans uavUszaunmsaififleguldluns
Aumeneuseisnsdaduvesmules Tdnvazuvaninidsandsifeyfnndedisnisly
MsAavdmeuTna nvaeInnImiuuAnvienilsls Jsaenadetuiuideves §aam
davias (2560) IiinsideFes msiamnamamsalunisidudaaznsAniinsey aan
msSeulsudulymmadeufiisdestunsldinermand neldisnsSounuunaunay
pugUuuvanesfuguiuitnmaieusuudnivesindouduiseudnudi 3 naniside
WU tnissulngdiusiunazSuunauRanNISEwINe mans naassulszinudyninig
dsruiiAeatesiunisliinermans Taeld38nsiFeunvunaunaumusun vuanoadugiu
wagIEnmsFeunvuunatinsimunemsamnsolumsliudaisduannmsdeundadl 1-4 uag
fnsAndeszilaesndumediu s 3 §u dfinduainnisdeu (p < .001) uaziufduius
TV INNANSSUING1AENTUA FULUUNTITEWANIZNNTANTIA T181 A8 TINLALTI8AUY
fio fuaudustus (p < 015) nethiBouiidnanisiSouineimansgs M5eulngldisnns
BouuvuraunatunusluuvanenduguiinnnuannsafananuinnitinSeungudy
uananiiniFeuiidoulaeliisnsFeunvunannauausui vanoadugiuiinisie
Anegilagsuuaraediuia 3 fu wnninFeuiiFeulagldiinsSsunuuunfud
TnSeuiifnanisideusmsiuiianuannsalunisiduddliunneeiu (o > .05)

6.3 namsnaasdldsuuvunisinnisSoudifieimuinisAniessiuasinus
AsTUILANTIIINEIEansmaLuAnnsidaneadugiu 3es wdsuanueu dmsu
fndsuduiseudnu¥i 1 TniSeudnadugrdnenisiiey anvannsodunisniesei
waziinwznszuLNMIMinemans Wsdundsnldsunmsdafnssunisdoudniuniugy
wuvegailtuddymisadanisziu 05 uansiinisdafanssunsBeuimusuiuunsians
BoudiilewnuinisaniiesziuaginuznszuiunmImainermaninuunaanisldaues
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Hugu 1Fes ndanuenudou dmiuinSeutuiseudnwdi 1 wﬂmmiﬂuumaamqm
MIN15138U ALANNITRIUNITAATIATIELAE TN AT UIUN IS INe AR STty
uanaigULUuNMsInnsEeuiifleriaunnsAsiiesgiuasinuznssuiunsaineimans
muuaAnnslfavendugiu 3es ndanuanudeu dwiuinGeudulsenfinwda 1 8
aunmuazannsadlulflunsiafanssunusiuuunisinfenssuld Saaenndeaiu
ATeves umnd Aid e (2558) liinnsfinwnises nan1sdansSeuiuuuduensmm
A Aiduiinuenszuiuntansinemanstunaufifieuluiiminaineman fuagvinug
nsrUALNIISIMEmanidmiutniFoutuisennu i 2 nan19ideasulin uluieming
Igmans vestinFeuduiseudnundi 2 ndudoudemadouiuuuiuas menud vds
Sougsnininasidosay 70 vesnzuuuliy eghaditdedRamneadansedu 0.05

6.4 namsUsziiulsransraeagULuuNIiansSoudiitewamnnisaniiases
LagiinuEnszUIUNITNAIngImandmuuuaAansldausaiugiu Fos ndanuauieu
dmfuinFeutudsoudnudi 1 wui nadugninisaieundanslisuuuunsdnnis
Boudiilewmuinsasinszitasinuenssuiunmsmaineimansauuuiannisldaues
Hugu 3o ndanuaafou dwduinSeutuisenAnundi 1 dnSeuiinadugrinins
FougsninneuFoussiitddymisadafisedu 05 VeildesnnuadugninisnisBou
HumnufmnuansauasinurludeninGeuvesouiiinnnmsiafanssunisdou
nsaeu awnsaialdnnuuunaaeuinradugninianisiouanin sniess (2549) Ll
AnumingIwadugrinsmaFeudunisiangAnssudumnsidedaduaussoammasinu
amaqma{]mmwawmaiumit,iﬂuimmq il wiadu 6 suusiaz muimwuﬂqummiu
doy q Taviavian 21 ‘wqmﬂ'ﬁmLssmmmmmwumaumimﬂwqmﬂisumﬂsuummmawumaﬂ
Fadunadugvdiaetulusg Soudsaonadosiuanuifores yaiuns Budan (2562) lévh
nM93d81509 nMaFeuiiisunaduguinienisifou n1sAnlinssinazianafinonisiieu
Ieneanstuisea@nu i 3 seviensSeudiuvduansmenng 7 du fuuunfaUssiu
Ingrmaniiudaan n1sdanisiFeuduuvdviasniaiiud 7 4u waruuifAnussidy
‘3wswmam§ﬁué’amw‘f]uiﬂLmumﬁL‘%ﬂu%fﬁmﬁqLa%mmiﬁﬂwmﬁﬂL‘%EJumwé’ﬂmif\"fmmi
Lﬁauimuumaumumﬂm mamimwsmg il dilszdvinaremsdanaieuiuuuiy
@121Au37 $u wazuAnUssduingmansiudeay Fe nsdnenendnumenis
ugnau Fusisennuil 3 nquansznisSeusinermaniiidwinty 0.6975 uag 0.7144
FauansinFouliezuuundsSou ginieuToudniduiesas 69.75 uay 71.44 auddy
Fefungineremansisannsmiiiimsaeuisaesiluldldnuarumngan

3 1

7. sAAUSln
a v 1 (3 e dﬁl = a ¢ Y dgj b4
HavINN1TIdeasuiluesAnduilaned 1) nan1sfnuriasizideyaiiugiu ln
JUBUUNMSIANANTIUNITEEUS UTenaume 6 aeAUsenau Ae 1. NANNISWIAAWAEGU]
#Wug1u (Principle of the Model) 2. TngUsrasAvasziuuy (Objective of the Model) 3.
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fumeunsdnnisioug (Syntax of the Learning) Svoanuuuianssunisieudly 6 dumeu
funoudl 1. fumsadenuaulavietidrgunFeu (ntroduction) tumeud 2. Futhiaue
Arwi3lvi (Present new knowledge) tumeud 3. Fun1siisesiuazasuvioadismiufn
590890 (Concept) Tunouil 4. fuuanidsuiFoudiaztunisinUfUR (Practice) Tunaudi

5. udszyndldnanug (Apply Knowledge) Tunauil 6. Tun1sinuazUsziiiunanisisey

Qe

(Evaluation) 4. s2uudAu (Social System) 5. #nann1sMaUauas (Principle of Reaction) 6.
syuvatiuayu (Support System)

8. UalauaLue
8.1 YoauauuzLdauleuny

8.1.1 wadunnin1an1sieu AnuamIsafIunIsAndnTIEkazinye
nsgaunMImManemansiiudsiiamnsaiaunld dudu guinseulunisdanisidouns
aoumsldfmunuleuisuazuuamamsianadugydmansiou muansadunsn
AnneiuazrinuznszuIunMImMaInemanssonslinnuiun a3 wasiifeitosogisii

8.1.2 fAniiuauadslidiamuaIunsadiunsAnIATIERkainyeNTsUIUNT
mainermaniunivualiluandnuasificlszasdvesdngnsnisine

8.1.3 anwAnwildsunuunsinnisiFeudifiewauinsaniingiuasinus
NzUIUNINMTIEImaninuwaAansldanendugiu arsiinsdavhaiiengdmiuguuuy
MsdamseudiflerinnnnsfniinsgiuaginuenseuIumsmaneimansnuuuaAnns
Taveadugm Fos ndsruanufou dmivindouduisenfnwni 1 ilofinganuna
Anwiwagidiladng nfiadinisinuauuinienisiineusuagislugiuaamdaudile
ANUNENTAIUNTREULNUNTIANANTTUNTITEUS AuansalunsIananssunsseu;
LazANNARiuRRsogULUUNSIANISouS

8.2 YoauauuzdmSudu s

8.2.1 fhedvimsvesaniufnwialsinisuszyuvianudlafuagiisady
wwmalunsihgduuunmsianssumsiseudluly eaenaunisianuuasyszdiung

8.2.2 asnesAnwinaryiaulangAnssuvesiniseulundasngfinssuuas
ipSosilonsUssiiunangnsazdon Weannsavhmsusyiliunaldnainguseasd

8.2.3 AsanunsagunuuNsiamsieudiileauinisdniinsgiuasiney
nsrvINMINIIngmanauiunAnnisldaneaduguliinSeuiinadugrinianisSeu
AANIIRLNIART T ERkasinwnsrUIuMIISInemans ugnidelut s oy
dlewnduaduvideusulsimgAnssuifiasyasdnunadnune

8.2.4 msinsldsuuuumsianisiioudedisdeiiios emsiandafanssunis
Bouslumedndug welihiFeuingfinssuiinns
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8.3 Telauauuzdiumsiduasasely
8.3.1 MINsANwILAEITRILIFULUUNTIANISITBUSINOWAIUINITARIATIZY

Doy
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V119N15138U AIWEINITAAIUNITANILATIZALATTINBLNTZTUIUNITNIINGIAIENS LU
AuNATELldIUIW
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SUU WU A15ANYY 91N FIUENILATYINIVRIRUNATEN WATANINLIANOUNIIFIAUYDY
dnieu 1w

8.3.3 AITVININISANYIANLAINITANIUNITAAILATIEMULAS N BENTEUIUNITNI
Inenmans TunguiinBeuifanuasnsafiewmaandagn
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