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Abstract

The purposes of this research were to study and analysis of data for the development of
instructional model to enhance achievement and scientific reasoning in the Science Area Learning of
Mathayom suksa 1 students Municipal School 4 (Ban Chiangrai) for develop and study efficiency of
instructional model to enhance the achievement scientific reasoning and study Mathayom suksa 1
students’ satisfaction toward the development of instructional model. The research procedures
consisted Phrase 1: Research (R1) The analysis of basic information (Analysis: A) Study data source as
the result of education plane, education objectives in the Science Area Learning, elements of the
model and other details of the instructional model. Research tool was document analysis had 2 parts
were a status condition and expectation condition. Analysis result of education plane, education
objective, analysis data by content analysis. Phrase 2: Development (D1) design and development (D
and D) the development and efficiency of the instructional model; the tools were design the instruc-
tion; plane; evaluate from learning ability and students’ satisfaction toward the development of
instructional model to enhance achievement and scientific reasoning. Data analysis by index of item
Objective Congruence (I0C) then chose index of item Objective Congruence at 0.50 level up. The
value of the rater was 0.84.Study and efficiency of the instructional model ( E1/Ez) with field tryout
80/80 evaluation. Phrase 3 : Instructional model Experiment ; usage 2 tools were treatment tool and
data collections tool. Analysis data by used percentage, mean and standard deviation. Phrase 4 :
Development; Evaluation and improvement instructional model used achievement score, test score,
scientific reasoning test score, students’ satisfaction score, analysis data by statistical methods.

The research finding found that

1. Expectation Condition; Education reform by student centered learning base on learning by
yourself and life long learning focus on creative thinking contribution on to the development of
reading habit. Current Condition; most students didn’t evaluate thinking skill and science in Mathay-
om suksa students didn’t achieve. The instructional was teacher center the teacher was emphasis
on content without analysis thinking , non- problem solving method, non- apply science knowledge
in the daily life. The most teachers used lecture method in teaching non-experimental and non-cog-
nitive learning theory cause of the students were without critical thinking.

2 The development of instructional model called TPES model had elements of model ;
principal, objective, instructional element, content and ability, social system responsiveness and
other supports. The instructional process were 4 steps; step 1 Think (T) step 2 Participation (P) step
3 Education (E) step 4 Share (S). Investigation the development of instructional model agreement
index by the experts found that element of model was congruence (IOC = 0.84) and found the effi-
ciency (El/Ez) on filed tryout 38 Mathayom suksa 1 students Municipal School 5 (Ban Sribunrueng)
the efficiency score was 84.91/81.15 higher than defined criterion. The 2™ research hypothesis ac-
cepted.

3. Achievement and Science reasoning of Mathayom suksa 1 students who used the devel-
opment of instructional model to enhance achievement and scientific reasoning revealed that the
outcome score on them were significantly higher than the score before learning at the 0.50 level.
Achievement and science reasoning outcome score were higher. The 3" research hypothesis accept-
ed. When finding according to each dimension found that

The achievement of the development of instructional model to enhance achievement and
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scientific reasoning in Science Learning Area were significantly different at the 0.50 level higher than

the score before learning.

The science reasoning of Mathayom suksa 1 students revealed that the students’ outcome

score on the development of instructional model to enhance achievement and scientific reasoning

were significantly different at the 0.50 level higher than the score before learning.

4. Mathayom suksa 1 students had overall satisfaction in learning by the development of

instructional model to enhance achievement and science reasoning at the highest level.
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dwfl 1 UnuumMsdansiieunisaou (The model
of teaching) 1) nszuUIUNISISBUNTARUTI ddey
(Syntax %39 Phases) 2) sguudiau (Social System)
3) nanNN1IMaUAUDY (Principle of Reaction) wag 4)
?iqaﬂ’uaigu (Support System) @auil 2 msiguuuy
nsdansSeunisasululd (Application) wazdndi
3 anszndnuazdsiidaaiunisous(Construction
and Nurturant Effects) @a¢3deirandunumianis
WanngUuuunsSeunsaeula AmMun asAUsENBY
YeagUwuuNssEuUNITaRY

4. NaNNITHATIERUUIAA VW] anTednAty
mATeRAgdestunsaeuRslivana waynsaou
Ingrmaninuin wAakarnguifieadestiunsg
Anlimgra lawn ngeamuiniseaitya (Cog-
nitive theory) Ua4.ii8Lad (Piaget) wqwﬁmsmumi
Uizma“ﬁaga (Information Processing Theory) Mg
N15a319A9143 (Constructivist Theory) sjalviinieu
Anogfimniinanudiduiuneu aideldiman
mstniausUsuumssunisaeu

NANBUN 2

Fufl 2 nsan (Development : D)
JuniseanuuunasiaunzUukuunsiseunIsaau
(Design and Development : D and D)

NSANBIAYTENULALINUTEANSA YD
sUsuUMa3BuNIsaey fuiunisdsdl

1. sUuvumsiSsunisaeuliloduasuna
Fugninianisdouuagnslivaualdeinemans
fpeAUsznauvessUuuuMsISeuNsaau lneise
anBenmasuiunisiauluustazesusene dail

1.1 “Wannsauasunadugnsnisnisisen
warn1slinaraldeineteansveatnideuty
froufnui 1 TnsidunszuiunsAnuazaanin
wnniEmamansSeusluidomanss @il fidon
Iseusuagiiniumenues Tnefiedn n1siseuives
Boudayiign” daldannsdansizsivannisuay
WUIAAUBITNNITANBIATUNG BHNAUINIITNER
Yoyarwoafiesiad (Piaget, 2008) finamidia nswaiu
Wil iedsaitygivounnuazdnusyaunisalli
LANBEILANTAUAU WAIUINNT

1.2 tielEBouinunadunvimansiGeu
AuanIatunsAvENaINemans wasiinany
flanslastonsaeumeuiuumsisounsaeudslsin
IINNITIATILVUNUNITANY IR UangaTUNY
naneNIsANduAug L 2551

1.3 NIPUIUNITSYUABUVDIFULUUNITI B
nsaeuiiedaasuradugninanisisouuasnsTy
waRadInemansvesinsuduisefng i 1 fe
Usenoudedunoudll 1) funisfin (Think : T) 2) 4
msdidausan (Participation : P) 3) JunsdnwiSen
H(Educational : E) 4) $un1sudstiu (Share : 5) &4l#
9INNITEIATIZVNANNITHAZUUIAAAIUNG WY
Wawn1sneaatygivesiiesias nquinisasa
mm§ (Constructivist Learning Theory) vpslinen
an (Vygotsky, 1978; Grdeler, 1997) winanveslning
d¥AnnIs (2538) Aavals (Klausmeier, 1985) hay
e wawel (2548)

1.4 anszvdn Mhwnldiuguuuuns
BoumsaouifiodnadunadunyivnanisSoutasns
TvenadsinemansuesiinSoutuisonfng i 1
#io lominerenans

1.5 dsfidaaiunisifoud Ao “nns
waayaNUVaINISISEUINISAITY MsiTeus
Yosnued Mavausmiugdu” Jaduaussausiy
Fouazdeaiuariinsduaiuinunogsiaiies 16
NNMIFUATIZIENNST UaglnAinivnsiiviain
nane (Vygotsky, 1978; Driscoll, 1994; AN waiael
2548; 113ns @¥AInni1s 2538 warius Laseud
2553)

1.6 GoulylumsthguuuunsiSeunis
aoulieduaiunadunysniamsGounaznsiveea
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a a s o ) = Ny al v
WINYANANTVDIUNLI Y UYUUTUANWIUN 1 IUIGU

Usznausie seuudeay wdnnnsmeuauedLazas
atfuayy FaiaunmanuuAanguiiauInTmg
aAlwygyiCognitiveTheory) Yauiesias g
ﬂssmumiﬂﬁxmaﬁayja (Information Processing
Theory) nqufin1sasnemus (Constructivist Theo-
ry) vesiinivnsiiviainuane

2. MINTIABUANNABARRBIFULUUNSITLY

nsaouLildRasuNadUgNENIINITITULAZ AT

WANALTINeAansYo NS e utUisLAnY N 1 7
aS Ul lUUSnwdigeivigy 5 Mnu asiadey

ANUTIBINSITBLLam (Content Validity) il

uazthuvnAfviinuaenndesuadeiolo (index
of ItemObjective Congruence : 10C) laAyindu
0.87 uazUsudgulufeiundnns Iaguszasd
n3TUIUNSITEUNNTARY anszvan AefidaLasunis
Seu3

3. MIMUTEANSNMMBIFULUUNISISEUNS
aouioduaSunadunysnmaGounasnsivgwa
FimenmanivosinGeutustenfing i 1 laetgy
UM sBsunsaeuiilsuiuusauAlvanngideaney
lumuseansam € / E)LLUUﬂaaﬂmm Filed Tryout)
Tneldineust 80 / 80 naaesiutini3oududusiendngm
W 1 T5a50umeauna 5 (Wuesygsen) nswendu
WwninsliunansarsausdIusuuguil

4. wamsWangULUIUNMS BN saeuLilads
AL INadug S IMIGsuLas Il iNALES
IngenansvesinGeududsednu i 1 M
JULUUNTLSBUNTARUAIETENIT9TEUUUSENOU
¢ 4 dumeu Ao Tumeudl 1 mydnTesitoya M
91U (Analysis) :
WarngUuuumsiSeunsaeuduneuil 2 M
(Design and Development) : A1SWAIUILAZIA
UsAvBamgUuuunsumsanu susoud 3 mst
Tl ( (Implementation): nsneaesldzULuunsisey
nseou uaztumeuil 4 msUswidiura (Evaluation)
: M3UsziiularyTuUTwluguuuunsiseunisasu
AR ElazduaTzitoyaiifeitos
villdandegunuunisiSounisasulitodasuna
dugninansdouasnslianaldeinemans

nsAnwdeyaiugudmsu n1s

yoenidoududsoudnunda 1 1Fendn “TPES
Model”
NIYUIUNITEBUNTE@RU TPES Model
fldwUseneusll
1. YunisAn (Think Step : T) Usznay
shemanaaeuneudou iunsaseulitensedilyi
AnnmeusgaiidmineuaznszdulvianuiieiAn
Anuaula lagldainiu n1sande LﬁaL%auIsN"LUgjmi
UUuRAnanssuy
2. Funsiidauday (ParticipationStep
P) USNoUAIuNISLANendls “saumie 481nna
W Inemans 1saseunauia 4 (Uuldessne)”
‘LﬁﬁuﬂﬂﬂmaaLﬁa%’ummﬁamamm‘%aumiaau
sramthiduniudathdeyaiduuselovinld
3. dumsnwi3eus (Educational Step : F)

=

il 3 Yumau 1. Exploration Phase (Sudnsiadumn)
UnTguALiunTSdTI9 nAaes AUM UALIIUTI
TOLA TNUNUAMUANITENTIINTIVABY Y308DNUUY
nsaaes asfleUfoR 2. Explanation Phase (4u
oSusuavauna) tnBouthdeyaildainnisdine
uazAIN AT wana agUuazeRUnendeuty
Wnawenanuluzuwuusinge 3. Elaboration (Funeng
M%) AsdafanssvSeanunsaiitelriniFous
Aruiantatu vidovenenseuaTmAan ity

4. $un1suuadiu (Share Step : S) Ttinisau
thosdmudldsuannsviAanssuuaniuaey
A3Bsiunaziuenafimguanineimans viie
nsnousamtfuEsy edunisnsaeumiu

gnieeaInuINlasy
o
NAMNUN 3

Tufi 3 M998 (Research : R2) thyuuuy
asi3sunsaaululd(mplementation : 1)

nsdnRanssuMI3suN Ao UR LIS
Fam9Feusi 1 - 5 wuiniFeulingAnssumsSeu
Tunmsineglusydud dniSeulidiusinlufanssy
tnideulindwanseen  daufianssunizFoudmaus
wUMSINNSEEUET 6 - 10 wui TnBeuiingdnssy
nsseulunmsinegluseaud dnsiauinsieus
duneuusastunouldadoadituinidouidn
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salufianssu Wy dedoy ouuazRoUfa on
fheghanntuiingeuanunsa teagengunaniuily
ouSou Zounsinunannty nduansesnly
mMsthieuendy wazlddnfanssunisiounsaou
a&ham’aLﬁmwujwLqumﬁmmiﬁauiﬁ 11-13 nwu
T dnisgulinginssunisseulunmsinegluseaud
ity dndsuddusuluianssy dnifouUion
mm%’jumausammzmumiﬁmLLﬁszymadNﬁm@ma
Bnenmanslaiduaenei

Namauﬁ 4

Fuit 4 nsaIL (Development : D2) (n13
Usziiuna (Evaluation : E)

eudl 1 UszAvdnmuesguuuunisiounis
aouflodaaiunanisussiliunadugrsnisnisiiou

warn1sliinanaldainenmans vosdnidoudy
e Inensnsanaeuangidenng 1w
5 v didvianuaennaeweaguluunsseung
aeuiify 0.89 uasilummssAvsamiuinGeuty
Tsonfnui 1lsedoumeaua 5 urEyy$es)
$1u0u 38 AUk UM IUTEANSAMLF ALY
84.91 / 81.15 wdniluldasa AuliniFeudusu
fhenfnu® 1 11595sumauia 4 (hudesse) il
Wiguiiey anuatuisalunisiSeuivesiniGeu
U5n231 anuaunsalunshivsuand s unas
BougsninnouSeusgaiitodfamaaiansziu 05
wazaufianelavesvestinGeuiiienisdnnisFeu
osuuuumsBsunmsegluszdunniian 9103
Wenhnauslunouil 1 aguin veusu auufgiuted 1

AUl 2 N1sUsEluNadUgNENIINTSEULasNTIANaTInemansvesinisutuisendnw

W 183aamaludl

1. MIUTHIUNARAFUANIN NN T TUVRITNSEY APULTeukAEVAAIEY UTINHAIAITIIN 2

A15197 2 WIBULNBUAL WU UNAFUNENIINITT8UTOITNLSUNDULSHULAT NEITEU

AZLUY AZLUULAY X sD t Sig
ADULSEY 40 19.37 4.07 13.54% .0000
VGET] 40 29.39 3.06

= - =~ 9 £ = o ! = o a !
INNFHITNN 2 LU?EJUW]EJ‘U@8LLuumaﬂlli]V]ﬁVﬂﬂﬂqﬁLiﬁusUaQUﬂLiﬂu NBULIYULLATHANLIYUNUIT N7

NAFDUANADA t = 13.54, Sig = .0000 NAANNTNIINITSHUNDUBHURATNARITEULANANUDENTTBdATY

N9ENRNSEAU .05

2. MsAvsNaTINeImansveinEeu NewSsukasNadIeu UsIngainisian 3

lﬂ' ) a ¥ a a L3 v A 1 a v a
M990 3 L‘Uﬁ&l‘UW]EJUﬂ%LLMUﬂWﬂ%mG!NaL%Q’JV]EJ’M’]EW]ﬂJaQUﬂLS?JU NDULTYULLASVAILTYU

ASLLUY ATUULLAY X S.D t Sig
AOULSY 12 1.16 0.82 39.32% .0000
MRS 12 6.79 1.19
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i ~ = 19 a a s o ! = o a !
IANITNN 3 LUiﬁJ'UL‘V]EJCUﬂ']{LV]L‘VWJ‘NaLSUQ'JV]U’]ﬁ’]aWTUENUﬂLiﬁJu NBULIYULLAZRANLIYU WU

= aa . o a a s v ' = o
LaNAFUdEnRn t = 39.32, Slg = .0000 ﬂﬁl{L‘VTL‘VW‘!NaleN']WEJ']ﬂ’]ﬁmTUQQUﬂLiﬂu NBULIYULLASRANLIYUVBY

o v | A a 1Y) o I av o A -
tniseuuanensiuegedlitudAgyneadinsediu .05 ftu annan1sidesnanfauen Tuseui 2 agy
o1 seusuaunfgIuten 2

= = = o o ) = ~ A N v =
aaul 3 wan1sAnwIANianelavesinSeutuliseudnuIUn 1 Nlden1saeumIeFULUUNITISEY
nsaeuLiloduasuNadugNENIINIsSeuLasN TN IneNmans

M13199 4 anuianelavesinSeutudsendnwitn 1 NldenisaeumesluuunsiSeunisaeulitodaasy
HAFUVENNINTSBURAENMTIIMAHA I ANans

Famanu _sziuanuilwele
X SD wlanau
fuRAgHseu )
1. AsuuzihuazvgenansufuRnsmanannunoy 4.08 0.54 N
2. pgedunglinuegetnay 4.18 0.73 nn
3. Madadudoumgautuanmasnss 4.79 0.41 nniga
4. agwieudngunsaidamihuasmnzay 463 0.49 nniga
5. agsuwelinastalunisitey 4.74 05 wnfiga
6. aglianuianudilalunszuiunshianauas N133ANSBEUNITaOURE WA | 4.63 0.49 nniga
7. agnaedulsiii3ousiilunmaimuauies 4.21 0.78 1
374 4.47 0.56 4N
AuAINTIUNNSITEUNITHDY .
8. finsdeailomuazionsa 455 05 nniga
9. fi3udeusnnmsuFRmsliverademueaufudeudiulby 4.5 0.65 nniga
10. {i3oufiufiuiusuasuamdoyannundimaGeusivainvane 4.34 0.67 nn
fufanIsuNsSeuNIHaY '
11. ayuanudideuloahluldlutindssdriuld 453 0.56 nniga
59 4.48 0.60 wniign
auiauazUszdiuna .
12. YorauagUssiliunaseBnsiivanuane 4.58 0.5 nniga
13. fssunsuanuimiilunisitey 4.58 05 nniga
14, Uszillunaessningsoulasnd oy 4.84 0.37 nniga
15, Usziliumavisnisivama vinvenssuiumamadneremaniuazenusvesdison 4.55 05 wnfiga
39U 4.64 0.47 mﬂﬁqm
sudstleviuazzuuuunisBeunisaeuy .
16. JULUUNMIIBUNTADUADARADIAUILONTIT AL H LTI 4.55 0.5 1N
17. sUuvunisBoumsaeuivilsidladon  awnso Wivepa uazdadurine
NIPVIUN VIR 4.63 0.49 wnfian
18. gUuuunssBuNsdeuilinlminauaynau 4.55 05 nniga
19, UuUUNITBUNTAOULALATIN TS BUSMEAULDT 4.63 0.49 nniga
20. sUnuumMsBsunsasuiihaulaasvinzaniunsitous 411 051 1
39 443 0.52 nn
KA 4.55 0.5 wniian

9977 4 PIMsaeunmeufianelavestiniFeuiinenisFeuse sUuuunsiFoumsaou
diedaaBunadugrinnsseusaznsinguadinemanivesiinSeudusseufinu U 1 nmem wuh
thiFeusienufisnelasiemaousesuuuunsiounsaeuioduaiunadunvinenisSousasmslivema
FdmenmanivosinGeudusioeninudi 1 egluseduiniian (= 4.55, SD. = 0.5) uazifleusnifusiedu
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nwuihiniSeudianuiisnelasenisaeumesuiuunis
Bounsauiiioduadunadugninamsiiounasms
TvaualdsingmansvesinEsututsennum i
1 eglusziuanniigayngu TneiFosanAedsnn
wnlumidos 16l fuinuasussdiuna ( = d.64,
S.D. = 0.47) sesaanlakimuAanssuNIsSEUNIaRY
(= 4.48, S.D. = 0.60) ATl 3 AesnusiAgaow (=
4.47,S.D. = 0.56) wazsnuuselevivasguuun1sisey
Msaeu (= 4.43, SD. = 0.52) Wudiugaving
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