D1SasSUUNOANUY urmidnendosisinanauns UR 22 adun 96 unsiAu-DuAl 2568
Journal of Graduate School Sakon Nakhon Rajabhat University 22(96) January—March 2025

MIRALINMIANSATZRIazNadugNE NN sReuvasinBeutuUszanAnuDf 6
izg usdlwruaswdsnulni Tnen1sdanisiFeuiiuusiuiiamaiin STAD
SUAURINTLYIAY
DEVELOPMENT OF ANALYTICAL THINKING AND LEARNING ACHIEVEMENT OF PRATHOMSUKSA 6

STUDENTS ON THE UNIT OF ELECTRICAL FORCE AND ELECTRICAL POWER USING THE STAD
COOPERATIVE LEARNING TECHNIQUE WITH CONCEPT MAPPING

YIayayn Budin o Uuandvs uay aliud Utuandys
Sharunya Yomseedam’, Thardthong Pansuppawat and Anun Pansuppawat
ENUVTIVINMTARUINGIANENT AMEATAIENS UNTINYIFEIIVAANAUAT @nauns 47000
Program in Science Teaching, Faculty of Education, Sakon Nakhon Rajabhat University,
Sakon Nakhon 47000, Thailand

*Corresponding Author: E-mail: sharunyal27@gmail.com

SUUnAY 20 Wweu 2567 uAluunaay 19 NHWNIAU 2567 ABUSUUNAIIY 23 NOWNIAU 2567 WHELWIUNAIN W18 2568

unAnga
n93¥undsdl fnnanjimuneiio 1) fauuazmdssdBamussununisdanaidouiuuusuiiemaie
STAD $aufuifauluviend wiag wsslifhuagwdsenlwih dasudndeudfulssanfnu®i 6 aunust 80/80
2) Wisuifisunisinlinngivestiniiey seninsnouieuasudniou 3) Wisuiflsunadugninianisiseures
3oy sewivnoudeuasnduiou way 4) Anwianufianelavesnidouiifisontsnanisdeuiivauty
nauseg e thiFeutulsvoudnudil 6 madeud 2 Innsfnw 2565 Tsadudhumeoms ddnnuasdiui
nsfnwUszandnundaniw d1uau 21 au linanmsduuuungy indesdleltluniside Uszneuse ununis
FansiFeuiuuuimiiomain STAD SaufudsuTuviad uuunadeuinnisaniiasigs uwunageuianadugns
nan15i3ou uuugeuauaEfiawela adanldlunsieszideya ldun Afesar Aade dudouuuminsgiu
wazanAnAaaUA? (t—test for Dependent Samples) wuulaiifudasyaeriu
KAN1TITY WU
1. wnunsdnanssens vy uwssliiuaendauliih Tagldnmsdanisseusuuusiudewnaia STAD
Saifuifsuluviend dulszonfnuli 6 SuszAvsamwindu 81.95/82.06 Fageniunaust 80/80 fifwunl
2. madedesgivesinGuiulsroufinu i 6 IneldmsdamaFoudiifauiu feswuudouou
Yoway 51.59 uazndaSouiinzuuudesar 81.27 eiIsuifiunisiniiaszindaiougininnououseiadl
Toddaymneadfisesu 01

' v
o =

3. HadunNININSISeuvesinssutuUsEauAnwUN 6 lagldn1sdnnisSeusiimundu ndauseu
geninewsey egreitydAyneatansyeu .01
4. anuiianelavesinSeuiiiden1sdansseuinnauy eglussduinniiagn (X = 4.84, SD. = 0.37)

¢ o

Arddiny: N1sdnnTsiseusuuuiuiiowata STAD, n1sAndnsiey, Heuluriad, wsdlniuaendsanulnih

ABSTRACT

The purposes of this research were 1) to develop and determine the efficiency of the lesson plans

based on the STAD cooperative learning technique with a concept mapping on the unit of Electric Force
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and Electric Power for Prathomsuksa 6 students to meet the criteria set of 80/80, 2) to examine and
compare students’ analytical thinking before and after the intervention, 3) to compare students’ learning
achievement before and after the intervention, and 4) to explore students’ satisfaction toward the
developed learning management. The samples, obtained through cluster random sampling, consisted of 21
Prathomsuksa 6 students during the second semester of the 2022 academic year studying at Banlaothawon
School under Buengkan Primary Educational Service Area Office. The instruments included lesson plans
based on the STAD cooperative learning technique with concept mapping, an analytical thinking test, a
learning achievement test, and a satisfaction questionnaire. The statistics for data analysis included
percentage, mean, standard deviation, and t-test for Dependent Samples.
The research results found that:

1. The lesson plans based on the STAD cooperative learning technique with concept mapping
for Prathomsuksa 6 students had an efficiency of 81.95/82.06, which was higher than the set criteria of
80/80.

2. The students’ analytical thinking was 51.59 percent before the intervention and increased to
81.27 percent after the intervention. The post-intervention mean score was higher than before at the .01
level of significance.

3. The students’ learning achievement after the intervention was significantly higher than before
at the .01 level of significance.

4. The students’ satisfaction with the developed learning management was at the highest level

(X = 4.84, S.D. = 0.37).

Keywords: STAD Cooperative Learning Technique, Analytical Thinking, Concept Mapping,

Electric Force and Electric Power
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3BAnliun1sIdeg
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M1319 1 IATIERANTTAINNAAAIDIVBILUUNAABULALITEIY Y A1AINEINTIETD (p) A1EIUIRTMUNTIETE
(r) WazAIAULTDLIY

NILUIUNMT/NAANG LuUvadeU NSRRI | uuMAdeURAdLgYSNINISISEU
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A181ITIMUNTIETR (1) BETENing 0.29-0.90 0.29-0.88
AAudesiuiisaty 0.85 0.74
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AAvllanuaenafeiuingUizasinIsiseu; wud Srdvlianuaenadeaunme 31w 20 U0 JA1egsening
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4. dniSeuneaeunausuy (Pre-test) lnglduuunaaauinnisAniiasiest 31uu 30 U8 way
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STAD $aufudfaaluiend wiae usslifiuasndsnuli vesdnideuduvszoudnuidil 6 Fudunduiedis
Tnefidedudiiiunsdanisiseudmenuies
5. ndwInMsdaniseuiiuusiuiiowata STAD saufdudsuluviad mie wsalrfuasndaanu
il S ansunnuauudrddiinissunaasunduieu (Post-test) lnslduuunageuinnisAninsigs d1uau
30 4o wazuuunadeuTaNadugVEINSSEu $1uau 30 do FuduatuiieafuiunsTaranouSeu
6. n&snsmanesliinGeutuszoufnu i 6 msvszdiueufioneladentsdnmadsudiu
Sudloweaia STAD Saududsuluriad vide usalvihuagndanulndi
7. theaAsuuuNLUUAEUIANSARAATIEI LULVIRARUTARAdLYENINSI3U WasluUAeUAY
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ngushegsfildainnisiianssu uay LATLUUNAABUNDULAE NS AT UUTEAUHUNITINNI TS B US W3 7 unu
LagMIMANUsEAVENNYRINAENG (E,) TnemlsanariosazvesnzuuuadsvesiniFounguiiogns Aldainnis
MUUUNAFRUIANITAAILATIEN LLazmemaaui’mwaé’quémamsﬁfaué‘fammq 2

1519 2 UsganBamvasununsianisiseus e usdniuasndsnuliih vesinSeutuuszaudnwtn 6 lagld
nsdansiseusinatia STAD Saufufiasluviel

ASEUIUNIT/HATNS TS YU AZLULLAL X S.D. Soway
UszansnmuaanszuIunig (E1) 21 210 172.10 1.61 81.95
UszanSnmuasnaans (E,) 21 60 49.24 2.62 82.06

1A 2 WU AZLUULARYINNITHININTTUTEWINNTOU U 7 LAY AANRASLINAY 172.10
IMNATWUULGYN 210 AzluY AnTuSesay 81.95 1RAYIINNITVLUUNAARUIANISANIATIZY WAzl uUNAaaUiANa
[y a‘ a [ I3 a [ 2 Y @ 1 [ a v
AugVismen1siseu whiu 49.24 nAziuuin 60 azkuu Anduiosas 82.06 Landliiiudl wnuNMIIANITSEUS
TUszanSnm 81.95/82.06 wulusnuneue 80/80 Afviualy

TanUszaeAn 2 nanisieuiisun1sAninsies Inen1sdansiseudinaila STAD Saufudeluvie
e wsabninasnaanuliin newSsunarawsey AR 3

1519 3 NaNsANYILATIUIBULTIBUNTAAIATIEY taenisdanisiseudinaila STAD saududwluvied newleu

LAYUALS YUY
NNSARTLATIE n AR X S.D. Savay t
AuLSau 21 30 15.48 1.83 51.59
— 32.36%*
NAIIYU 21 30 24.38 2.29 81.27
** Q9N ”zymaaaa‘ﬁ“iz U .01 (AINgAURs t fiszeu 01 - df 20 = 2.53)

NA151 3 WU AzLULNMIARTATIEitewSsuLasndaFou llewindu 15.48 uay 24.38 nudsy
MINATUULLAN 30 AZLUY NANTIATIEVAT t UTING31 A7 t 91nnsAuaiiaviafy 32.36 Wofiansane t 91
AFNATINGANITLINLAL t (McMillan and Schumacher, 1997) 7 df = 20 fidwi1 2.53 WiuldinAfuanannni
A1 t 3NM15N UansiniSeulinfinliasgindauieuganiineusey athafifedfyneadnfisysu .01

fquazasdil 3 nansuTouiisunadugninnanisidou Taenisdanis3oudinada STAD $aufy
dauluvied vie wsaliiwaznasnulnih neudeunazraaseu damnsne 4

M54 4 nanmsiIsuilsunadugnanienisiseulaen1sdnnisiseudinaiia STAD saududsluviend newdeuway

a3

O VU RE GBI n AZIUULAL X SD. Souaz t
ﬂ'auul,fﬁm 21 30 15.33 1.24 51.11 203
GNS2] 21 30 25.05 2.36 83.49

R A o

** JigdAyneadanszau .01 (AIngRved t fisesu 01; df 20 = 2.53)
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MUAIRU AL 30 AZUUL HANFIATIZHA t U51n031 A7 t 9InmsAadawindy 2031 Wefiansan
A1 t 91N93AINGANITUINKAS t (McMillan and Schumacher, 1997) 11 df = 20 fidwi 2.53 iiulddnAd o
1NNTIAT £ 9991519 wansdrineuiinadunydnnanissundaiougaininewou sgrslitivddymi sadad
ehU .01

foquszasdi 4 namsAnwianufiawsleveainiFeuiifidonisinnisiSoudinaia STAD sauiy
Asuluviend Autinieunquéiegne 911 21 AU @RS 5

M3 5 nansfnwanuianelavesiniteunidensinnisiseuiinata STAD sauiulauluyial

18 TUTEIEU X S.D. wlana

1. Frudlomnanszniaous 4.81 0.39 1niign
2. fNUNSIANANTTUNITITEUS 4.84 0.37 Wniian
3. shudeuazgunsal 4.63 0.36 1niign
4. MumyinuayUsziiung 4.87 0.34 1niign
Wl 4.8 0.37 wnitgn

N5 5 WU wamsAnmaraielavesinGeuiiidemsdnmaBsusimaia STAD Safudaluiom]
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