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Abstract

The purposes of this research was to 1. Compare Science Leaning Achievements of grade
two teaching by using the Material through Using the Local Wisdom, pretest and posttest. 2.
Compare Science Leaning Achievements of grade two teaching by using the Material by Using the
Local Wisdom with 75 percentage of Attitude Achievements.

The sample of the research were 22 children of grade two teaching by using the Material
by Using the Local Wisdom. The research design was one-group pretest-posttest design. The data

was analvzed bv mean (X). standard derivation (s.D.) and the t-test for dependent simple
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The results of this research;

1. The science leaning achievements of student teaching by using the Local Wisdom,
after approach were higher than before leaning.

2. The Attitude Achievements of student teaching by using the Local Wisdom were
higher than 75 percentage was significantly at the level of 0.05.

Keywords: Leaning Achievements / Achievements Test / Attitude
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Abstract

The purposes of this research were to compare learning achievementofscientificon the
topic of “Energy conversion” before and after learning with cooperative learning Activity series
STEM Education technique. The populations were Grade 4™ students at Watjantawanook School
in 2017 academic year. Subjects were 31 students from a class of Grade 4" The instruments were
Activity series STEM Education and achievement test.The data were analyzed by percentage,
mean, standard deviation and t-test (Dependent Samples)and Pearson product-moment
correlationcoefficient.The result of research were that the learning achievement of scientific on
the topic of “Energy conversion” of Grade g" through cooperative learning Activity series STEM

Education technique was significantly at .05 level

Keywords: STEM Education, Achievement
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Abstract

This research was aimed to enhance the immunity and strength for students from using
ICT media, reinforce the learning skills and student’s innovations in using ICT media for their
study and study the satisfaction of students who participate in the Immunization and Strength
Enhancement of Students in Thailand 4.0 Society project.

The research was divided into 5 steps which were planning the project, execution of the
project according to its plan, monitoring the result according to the objectives, evaluating the
project for future references and presenting the outcome of the project. A sample was 291
participated students. Tools used to collect the data consisted of Strength and Immunity

Evaluation Form, Innovative Skills Evaluation Form and Satisfaction Questionnaire.

The result indicated that:

1. There are 2 elements in developing the immunization and strength enhancement of
students in Thailand 4.0. The first element is 10 base learning activities consisted of media
awareness, ICT equipment, web site ranking, personal information, computer act, playing game,
cell phone awareness, creative ICT, and creative media. The second element divided into 5 steps
which are planning, execute, evaluation, improvement, and present the findings.

2. According to the immunization and strength enhancement of students from using
online media found that from participated students, students with low immunity can be
calculated to 10.12 percent, medium immunity is 21.35 percent and high immunity is 68.53
percent.

3. From the enhancement of learning skills and student’s innovations aspect, researchers
found that students with a need to improve level of learning skills and innovation can be
calculated to 5.12 percent, medium level of learning skills and innovation is 13.56 percent and
high level of learning skills and innovation is 18.32 percent.

4. The satisfaction questionnaire showed that the question of “content of the project is
thorough and clear for the understanding” is at the highest average and followed by “Variety of
the presentation style”.

Keyword: Thailand 4.0/ immunity and strength in using ICT media/ learning skills and innovations
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Abstract

This research is experimental research. The objectives of this study were: (1) to study the
basic knowledge and performance of the administrators, supervisors and teachers in the teacher
development project using the guiding system development coaching and mentoring process.
Teachers' work before and after the teacher development project using the guiding system
development coaching and mentoring process. (3) To study knowledge and understanding of
teacher development through the process of creating guidance coaching and mentoring systems
for administrators, supervisors and teachers. (5) To study the ability of teachers to design their
learning management. (6) study learning achievement, learning unit, teacher's activities, and (7)
study satisfaction with Development of teachers using the guiding system development coaching
and mentoring process. Population consists There were 6 administrators, 4 supervisors and 90
teachers at Nakornsawan Primary Education Service Area 1.

The result found that;

1. After participating in the project, the administrators, supervisors and teachers had a
good level of knowledge. In terms of performance, the administrators, supervisors, and teachers
had a high level of performance.

2. The basic knowledge of the teachers after the project was higher than before the
participation in the program at the .01 level. The basic performance of the teachers after the
project. It was significantly higher than before participation in the program at the .01 level.

3.The administrators have the knowledge and understanding about the development of
teachers using the process of creating coaching and mentoring systems at low level. The
supervisor has knowledge. At the moderate level The teachers had a moderate level of
knowledge and understanding. Overall, the participants in the teacher development program use
the process of creating a coaching and mentoring system. They have the knowledge and

understanding about the teacher development. At the moderate level.
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4. At the end of the project, administrators have the ability to teach and provide advice
at an excellent level. Assessment by teachers is at a good level. The supervisors assess their
ability to teach and work. Give advice at a good level. Assessment by teachers is at a good level.

5. Most teachers have the ability to design good learning management.

6. Learning Achievement The learning unit where teachers conduct learning activities.
After learning more than the criteria set by the teacher and most of the teachers.

7. The administrators, supervisors and teachers were satisfied with the project as a whole

at a high level.

Keywords : Teacher development, Development coaching and mentoring process,

Nakornsawan Primary Education Service Area 1.
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CONSTRUCTION OF PHYSICAL FITNESS NORM’S FOR STUDENTS OF
KAMPHAENG PHET RAIABHAT UNIVERSITY
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Abstract

This research aims to study and establish norms for physical fitness for health.
Students at Kamphaengphet Rajabhat University. The samples in this study were Kamphaeng
Phet Rajabhat University students enrolled in Sports and Recreation for Quality of Life were 112
male students and 443 female students, totaling 555 students, were studying in the two
semester of academic year 2016. Of Kamphaengphet Rajabhat University. The instrument used
was the AAHPERD Health-Related Physical fitness Test which consisted of four items: sit and
reach, thirty second sit-up, hand grip, run 800 meter for female and run 1,000 meter for male,
and the ACSM Fitness Test consisting of body mass index. The data were analyzed by mean,
standaed deviation and norns using raw scores. The norm were divided into five levels: excellent,

good, moderate, low and poor respectively.

The results of this study are:

1. Students at Kamphaengphet Rajabhat University The results of the physical tests on
the test items are as follows the sit-ups 30-second male have an average of 23 times. The
average female is 16 times. Sit and Reach male have an average of (+13.43) centimeters. Female
have an average of (+11.85) centimeters. Hand Grip male left hand force is 33.71 kilograms.
Female have an average of 24.78 kilograms. Hand Grip male right hand force is 36.23 kilograms.
Female have an average of 27.56 kilograms. 800, 1,000 meter run male had an average of 5.42
minutes and the female had an average of 6.20 minutes and all the items tested had an average
level of physical fitness is moderate level.

2. The health-related physical fitness norm for students using normal curve the criteria

was divided into 5 levels

1) very good level of physical fitness was those who had higher scores than  u + 1.50
2) good level of physical fitness was those who had scores between p + 0.50 to py + 1.50
3) fair level of physical fitness was those who had scores between p - 0.50 to p + 0.50
4) low level of physical fitness was those who had scores between p - 0.50 to p - 1.50
5) very low level of physical fitness was those who had lower scores than p - 1.50°
The research provided health-related physical fitness norms for students of Kamphaeng Phet

Rajabhat University.

Keywords : Physical Fitness, health-related physical fitness norms
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A study on Science Learning Achievement through using 7-E leaning cycle

about the weather of grade 7 student
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Abstract

The purposes of this Quasi — Experimental research was to 1) compare Science Learning
Achievement through using 7-E leaning cycle about the weather of grade 7 student before and
after Learning. 2) Compare Science Learning Achievement through using 7-E leaning cycle about
the weather of grade 7 student with 70 percentage of mean.

The simple of the research were 53 children of grade 7 student taught using 7-E Learning
cycle is the Quasi — Experimental research. The research de sign was one-group pretest — posttest
design. The data was analyzed by mean (X), Standard deviation (S.D) and the t-test for
dependent Simple.

The results of this research were:

1. The science Learning Achievement through using 7-E leaning cycle about the

weather of grade 7 student after approach was higher than before leaning.
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2. The science Learning Achievement through using 7-E leaning cycle about the
weather of grade 7 student were higher than 70 percentage of mean was significantly at the level
of .01

Keywords: Achievement, Weather, 7-E learning cycle

anudunuazanudAsy

meldgawianaluladinlng uazlanfimaudsundaseimndy memansldidundiunum
dinyesaddulangatiagiiu wazilunumanndsdulueuan ms1EInemanilisddeiuTinuemnay
Helunsdsadinuszsriusazaluandndegnasnsumalulad indesdloindeddduasnanansiie 9i
uywd

lfiflesunemuazmnludinuag vy drddudunavesarudinermans wauwa
fupudnaiisassAuazamanisu q Inemanitaeliuyudldtaunisaa seeudaifumnduna
Anas1eassA Andnsizit 393l Inwedidglunmsduaimanug Sanuaunsatunsuidymedindu
szuu annsadndulelaglideyafivarnvarsuasiiussdndnedinsiaaeuls Imermansiuinusseu
voslanasfolyaidadudsauuisniagous (knowledge-based society) Fetfunnaudssndusedidsuns
fialiEAnemans iefiazinnuianudlalusssuniuesmaluladfuywdasnsassdtu awnsoth
anusluldegnsdivigua a¥19assn uazlnnessy (NsenasdneBnng, 2551 wi 92)

nguanszAsiieuiinermansdaniadidSou Seufinermansidiunsdenlosmnuiiv
nsvuIums Pnwedrdglunisduniuavainsesdnnud lnsldnssuiunislunisfuiasmeanus way
nsuftymitvannvane TifiFeulldmsnlunmsidoudyndunou fnsiAnssudensasioufifase
98 IANNVIaNy WNyaNTUSEaUTL (@WinivnskazansgIunsAne, 2551, i 1) Sﬂﬁy’amwé’ﬂqm
nsAnvununansduiiugy wa. 2551 Idaueliinsdnmadsudifeiauinunssuiunishndsasssy
ogluanssourddnresidou Welnseimuid infitanlflunmsiaung Seuluias seduturoandy
asznaFoudinermaninut dndsuduisendnmdi 1 invensdnfidugaidulunisiauiganin
gisouldun inven1siinset inwen1susadu sinvenisasUasaanuiiu (dndvnisuasuinsgiu
A15ANWYI, 2555)

MndgmitinSouisenfnudi 1 Snadugrdnisnisdewinitnasifosas 60 (MUl
Tsa3outaduningTuoen, 2559) agaeu waediiieadedldhuiinngimanvadosiunui ag
mmﬂﬂsﬁwqaﬂssumiaauimsnmam%sl’qhimau% Tﬁﬁﬁalﬁ,mmﬂﬁma wagdiFeuldanusatihanusluly
Tudindszsrtuls shlvussernalududeulidniou @ euaaamﬂaaqmﬁuaLLuvmmmmﬂmususm
11AIILUAENTYTEITuAMAINNIANY (D9Fn1THTITL) Auugililsadoudanisdounisaoud
vannvaeanBetu uenwiieanwginssuesagiideu luduvestnSeunuinindsuranisuain
aufuaragtosdanuiiitou iliiugulunsdeusilifsmedeFouieuiuaudug Snis
sssumAvesivinemanifiifemildeudrsdudeu wazdoddnmsiinseilunsianudilaiady
Hoymiidmanenadugrdminisdeuluseivineimans

ﬁ]’]ﬂﬂ’]ﬂLﬂi’]wMWUﬂmM’]ﬂﬂﬂa’]’J iTedsinaulaidennsdanisSeunsaouguuuudilnaig Lwa
wmmmaamqwﬁmqmmsmmwmmam idonuh guuuunadamateugiuuiginanateu; 7 iy
AuULIARTeY Eisenkraft %Uiuﬂﬁ)‘UWJEJ 1. Sunsramouarufiiy (elicit) 2. fuasreuaula (engage)
3. Judrsranazaum (explore) 4. muaﬁmma”aiﬂma (explain) 5. suusumamwm (elaborate) 6. u
Usifiuma (evaluate) waw 7. Futhausluld (extension) i]uL%UVLWJ’Iﬂ’lif«mﬂ’liLiEJugLL‘U‘U’]Qﬂﬂﬁﬂ’li



58 dovoinmsus:15u3 nss:auEd nqmansﬁnm AsSoR 17
3ufl 29 uau 2561 1 UMANEAL n

Bouf 7 du 1BunisFeunisasulaeiFduiezmnenug wasliuluiinsaeunuiifuvesdiiou Lwa
thaﬂWiaiwaaﬂmmﬁmamwﬂiuaw%mw LLaumLawammmamumaaﬂmmmi‘lm uonNEM3
famaFeuduuutndnanisdend 7 4u BunsdanisBeudlnefidmnedensydulifnldfianuauls
wazaynAumsisou uazdsanmnsauiuussgndasiliFeuslugnisaiiaszaunsaivesmuies
ananmilym LLavﬂ’1wmmmmmﬂmmaqmiamﬂmiauﬁmﬁmgammm&mi 7 4uluns
uideym {3deTsulutiay danaseuglasldigdnamaioug 7 du ileuinszAunadugrsnianisiou
IngenansvesinFeuduiisenfnudil 1 Fes authernia diliotaanisideluldidusuamdums

Wawinsseunsaeulunguansznsseinenmans idulusgdivssdvsnmunniusely

IngUITaIAn1ITY
WafnwinadugvamensissuinemansnouisukaynausyuroiniTautuliseudnui U9 1 7
lesunsdamsseuuuuiginsmaieus 7 4w Ses auhenia

FUYAFIUYDINTINY
HadugvsnINsewinemansvesinifeutulisendnutn 1 Aldsunmsianisseuiuuudy
AnsMsiTeus 7 9 s auihennia naaseuganneuieu uasnaassugIndnnueiSeas 70

YOULWAVBINITITY
1 vouiaduilon

domildlunside WudemansenaFeudinereans dusisendinuddi 1

ansgil 6 nszuaunsasuldaseslan

1a391U 7 6.1 Wlanszuaunseng afliietuuuialanuaznielulan anuduiusues
nsEUIUMIAN 4 Tifiasensdsuudasgliennia giusuma wazdugiu veslan dnszurumsauians
mAnugUiardninetmans deansasiisoud wazihaudlulduselon
TR 2 6.1 1.1/3 dunm Aes1edt wazedivne nsidausingmsaimeautienniaiid
RL LN

F2730 1 6.1 1.1/8 Fudu Tiaedt waridamiumang feyatnnisweinsaiennie

v
wdw

AITIA 3 6.1 1.1/5 FUAU TATIEY WATOTUIUHAVRIANTNOINARDNITATITINVRS
A4 uavdandou
%10 1 6.1 31.1/6 Audu TATIed wazeSuie Jademsssanefnaznisnssrinves
uywdidnasonsUAsuasgumnivedan sludleluu uazdunse
FA%n 1 6.1 1.1/7 Fudu Tuas1edt uazedunenavesnnizlaniou studleleu wavsly
nsnfisodedidin uardanden
2. YDUAAUUTEYINTUALNENAIBEN
Useans : dndsududsonfinu®i 1 lsadouindunsngiuoen Samdafiwalan ana
Foudl 2 Insfnw 2560 SruautinFeu 61 au
nudtaeg1s : tndeuduisendnudi 1 $1uau 53 au dnrstmuanguiaedansd
N3 1UIIUYIEIINT Lagldgnsnils el (Taro  Yamane,1973) lng35n151d0n10819WUuLa1899

(Purposive)

N EmE@ PROCEEDINGS rrommmmmmnr



swowAuidovonmsus:suismss:dusia “AsMAansAng Aol 17 59
Sufl 29 GwAy 2561 S UMAnmnaas N

3. YBULAGTUFILUS
fudsdu . medaniadeufuuuipdnamadous 7 u
fudsana : nadugumenisiseuinenmans esauiienna
4. veulmiuszezalilunside
srozialunmideluaded fidunisideldinalunisdiiunis s dalus Tumadeu
71 2 Ynsfinwn 2560 TaegAseidugduiunslunisasy

NSBULUIAANISAY

NAFUVIENIIN RN AIERS

nsdnnIseuswuUigdnsmsieus 7w | ——> |
¢ o \SosauinaIne

Wandunside
Usgansuaznguidmung
Userns : dndsududseufnudd 1 lsadouindunsnsiuoen Smdafivalan ana
ouil 2 Insfnwn 2560 Srunutinbeu 61 au
nautivane : dndeudusisonfinudi 1 $1uau 53 eu dnstmuangusogiansd
N31UIIUYTEEINT lagldgnsnils eamid (Taro  Yamane,1973) Ing38n15180nd10819uuutanes
(Purposive)
o ililunside
dHomilliluniside WudemanszmaFouinenmans duseudnunddi 1 ansedl 6
nszuIuNsasuLUasedlan
1195514 2 6.1 1ilanszuauniseng qiAetuvuialanuazaislulan
AmnuduitusuosnszuIunseing qifnadenisidsuutasgiiennia giiussine uazdugiuvedlan &
nszUIUMsAUEEIAISIAT SR Aneeans deansAaiiious uazthanusluliusslond
F7i¥A 2 6.1 11.1/3 dunm et uazeiuse maiausngnsainisaudh
oIMATHHaRBLYYS
§2%39 2 6.1 1.1/a AUy Iaedt uazulanumane doyaanntsweInsal
91N1¢
Fd¥n 2 6.1 1.1/5 Aufu Aasev uageSurenavesaniiaIniArenis
Msaiinvesdelitin uardanndon
%98 2 6.1 1.1/6 Audu Aas1e9i wazedule Jadenissssuvifuaznis
nsgihwesyudidnasion sUAsuLasgamnivedlan sTudlelwu uazdunse
F7i¥0 2 6.1 1.1/7 Audu Tns1edt wazeduneraveannzlaniou stnilelsu

9 LardawInaey

2}
ee
=
=
)
o
hoJ
=
=0
=_
©
2\
Lo
=t}
=73

wisesdlefldlunsidelunseiiusznaulume
1. unudanseuiuuuigdnimsiteus 7 1 vesiniSeududsendnulin 1
1389 authenia udu 8 Falus sl

WHLIANSISEUFITRIaNLTEN Wgvuensau wagngruThazuas wa1 2l
WHLIANSITEUF TR INEINTaleNA na1 1wl

wnudansiseuiiseeaillyuazaiiyn na1 2 97l



60 dovoinmsus:15u3 nss:auEd nqmansﬁnm AsSoR 17
uil 29 finap 2561 UMANEAL n

LRI TTEL TR sUAsuLUasgngilaniavedlan wan 1 Tl
LHUIANTTELITeINTURsULUaIYREN1INTA nan 2 Tl

2. wuunageUTANadUgVIININI TS B InemansTesTnSeuduTssuAnw T 1 Seq
auflorna AldFunisdanaFouslagliyafonssunisdeuiuvuigdnsnmaous 7 4u Taessunis
paeuauamiunnismsadaidenlasdiforgdmiu 3 v Yssfumiuaenadessning
FoaouiugauszasinsBous Wemdvilnnuaenndes (0C) ifidn 0.60 Fulu

2.1 filivamgsmAnmsineimans il
1 wndnems sheilu  Fawhihednmsssduiseudng
ATTIUNYNTTLAY NALUINEIAIERS
lsassuinduninyiuoen

2. sy AUTe AFTUINSLAY AU, Ineaansiily

e®_

Tsaseuinduningiueen
3 ugeusny uiuins  Astwngmstiiey Ay, Inenenansinly
lsaSguinduningJueen
Funsunsairuatesdioits
1. unudansseuiuuuiginsmsiseus 7 1 Fo1 authornia dudunisademutumeudsdl
1.1 Anwenarsuazauidefiisadenisifuisazidennisdnianssunisisous
wuuigdnsmaieus 7 su eduuuamdunisindevuagiansumadeuslimnya
1.2 Anwiagdins1ivangnIununaInIsAneItuiugu wa. 2551 1msgIung
Boud FadiansSeudinunans audnuurduiivlszad uaraussousiididyvesdiFou lunseenuuy
Aanssumsiseusizesauihennie
1.3 ﬁﬂ‘mLLm‘vmms%’mSmﬂammsv Bosauthenna nvidsdoiiounegiviugu
nenenan nenenans 2 Fusiseufinui®i 116 2 NAUEIYNIITOUFINGIANERT AUMNgATUNUNATS
msAnyduiiugy W 2551 (2557) LLaumlaﬂiﬂ/mﬂﬁaLi&Jui”IEJ’J‘lﬂﬁNuﬁ”lu’JVIEJ”IWIﬁGﬁ WAEnS 2 i
oo Ui 1 18w 2 nguanseniadoudinenaans purdngasununatinsAnmduiiugu we. 2551
(2557) #i¥avinaulng anidudnaSunmsaeuingmansuazmalulad nsenareingsnis
1.4 ddunsidouunudanisioud Bosaufiiennia auuundeues Eisenkraft Tunns
SamaiFouuuuipdnanindeud 7 du itelimnzautunisSeudvesidsutesaufiionnia sefudy
fsenfn i 1
1.5 dhiunudanisideudlasnisdaniafeuiuuuigdnsmadens 7 du Beseudh
o1 Tfifenmgsuau 3 au ilevssdiununmuaudaniaoudiuden domsaou nariléluns
dnfanssun1siseuaeu n15inUseiiung lagasiauwuulsziluwnudnnisdnianssunisiseuddvsy
Ailvamaliinnsunanumizanvesesdusznousiieg vesunudanisioud ulumusnasidiy
UszanauAisvesdinesn (Likert)
1.6 Usudsaudlousuinnisdeuslnenisdantsdeuduuutpgfnsmaious 7 Suesan
W e muﬁﬂl,l,usﬁwm@,%mmzy
1.7 thusufanisdeudliasmsdamaidouiuuuigdnaniaoud 7 sudes aufioinie
frugidemauasnisudluaussonmusnssuns
1.8 thusuianideudlasmsdanadouiuuuigdnaniaou 7 sudes aufioinie
Tldiunquéiegnasiold
2. woumageutakadunySInFeuinenmans dudunsadmiuduney il

N EmE@ PROCEEDINGS rrommmmmmnr



swowAuidovonmsus:suismss:dusia “AsMAansAng Aol 17 il
Sufl 29 GwAy 2561 S UMAnmnaas N

2.1 ANWINISASILUUNAADU INNNUIFaMNYIT0IAUNITIAUTELIUNG kazn1SIn
UselumaInedmans
2.2 ANYILALIATIEINANGATUAUNAIINITANYITUNUFIY WA, 2551 UIATTIUNIS

<
o @ o w v

Seu3 MTian1sseuiununans AudnuuesuRaUsTasd LaraussousNdAyveiseu

2.3 aduvunnaeuTanadugrsnienisidewinenmans fail
- ylidonmau 4 fuden 91U 20 19

2.4 thuvuvedeunadugvsyamaiFouingmans esauiheinia nsadeununiw
é’hummLﬁsqmm,%aLﬁammaﬁﬁ&nﬁuwﬁ’]mu 3 v Yseliumnuaenndesseninlodeuiuanyssasd
mMsiBous ilemevileuaenndes (0C) idan 0.60 Fulu

2.5 Usuusaudledemaumuiuugihvesiidemey

2.6 YuuunageuianadugninianisseulunaassfutniSsuduiseufnw Ui
Tsadouinduningfueen suneifies dmiafiwalan lnsuwadunguinGeuiinansSoumaiFoud 1 9
N15AN®I 2559 ﬁﬁmamsﬁauqa Nane wawsn NNy 20 AU

2.7 thwaiildanmsmedeuuiinsviiiusetediemseduanuenn (p) wazsiuia

N

Fuun (1)

2.8 finidendeaaudnuiu 20 4o laun

- wiladenmau 4 fuden 31U 20 U8

TriunusinanwANAmEN uazsruaTuunlunageunsf 2 futnideu
fusseadnudil 1 FadudnidouauasnguiviniFedluadiusnifiolinsgimamunmusauuumagoui
adulnefionsanmiudesiuvesnuunnasy Taoligns KR-20

2.9 dafunidunuunaaeuianadugvdmnsi3ounguansznsioudinermansaty
auysalitethluldiungusogisseld

maiunuTudaya

ms3selundaiifunsisedmnas (Experimental Research) Tduuuununisnnass
vilingunedeunouFeuLayaa3su (One-group Pretest-Posttest Design) (d7u a188a Lagdannn @
g, 2538 Wt 249)

M54 Wananuumfeneaemiangumaasuneudsunasndauiou

ANSVAADUABUNITNAADY AN5IANTEYIN ANSVNAFOURAINITNAAD

T X T,

We T, A9 Nsvnd@aunaunIsvnasd (Pretest)
X fs Mmiseulaglinisdanmsiteudseisnmseuiiuuigininsseus 7

T, A9 NIVAFDUNAIN1TVIAABY (Postest)

MIAIUNITY
1. %Lwﬁmqﬂizaqﬁ %u&muua%i’]ﬁlazL%EJG]L?]IEJ’Jﬁ‘Uﬂ’liL%‘EJuLLﬁﬁﬂL%EJUﬂEjiJ(?f’JE]EJ"NLﬁIEJ’JﬁJU
na3eulaeldnsdaniadouduuunmsBeudinginniaeus 7 su ludeswautihoinie
2. ¥msveaeuianadugvimnsdeuinetmansiunguiiniiounguiiegnaneunis
SaanssunaFeudlaeliindnamaiious 7 4u (Pretest)



- - o 3 et
62 1msuUs: nss:dund “Asmaasfing) ASbn 17
3ufl 29 uau 2561 1 S UMANENABSISANIT

3. dufiunsdanisfeuslasliunudansdouslnglitgdnsnaioud 7 du desauih
91117 vasiin3sutuiisoufnudil 1 Tasdidodudiniunisfnudenuies S 5 uunsdous
9 8 Falaa s3ndunian 3 dani

4. ¥nsveaeutanadunvimensBeuinetmanstunguinEsungusiiogns ndnis
faanssunaFeudlegldigdnaniaious 7 4u (Posttest)

nAsIEdeya

1. ivunvuIanguiieens Ingldgnsnils e (Taro Yamane,1973)

2. hnsgmuineuLUUAaoU TaNadugyEInI TS suinemanivesngusegiei
#$unsvaaounoudsukasvdanisdansdoufuuuiginnisdeud 7 9u Fes aufhoiniminsaald
GETENY

3. swArkuunadugvivesnduiiedis Tngldadfdiads (X) uagdrnudoauy
11m331U (S.D.)

4. TesginnuuansinsesiiadsasuuunaduguivesnguiogsiildFunvaaey
rousuuagndinisdnnisdeudiuuiginanisdeus 7 4u Fes andherma Tasnisvnaeuendi (t-test
Dependent Sample)

5. 3miwﬁﬁhLa?{aﬂxLLuuwaé’quémmﬂduﬁaa&hnﬁiﬁ%’umimaauwﬁmwﬁmmﬁ&m%’
wuuigansmadeus 7 $u Fesaudhenna fuinasiteras 70 FeiBn1smadeu (ttest for one sample)

MIANUATUIAVBINGUAIDENS

Tumside BosmsAnvradugydmanadeuinemansvesinFeududseudnudi

1 fldsunsdanisdouduuuigdnanadeus 7 4u Fesauilonnia §3duldgasmils erun (Taro

@

Yamane,1973) lumsliaswideyavesusznseisil

N
n=——
1+ Ne
n WU YUINYRINANIeENY
N W WUAYeeUsTEUINg
E WU ANUARIALASEUYBINITANMBEN

afaflilumsinnesideya
Tun$3fe BesnmsAnvnadugrdmanisdewingrmansveningsuduisenfinudi
1 filFsunsianadeuiuuuipginmiandous 7 4u Seseudhornie fideldaaRiiensiesesitoya fedl
1. adffugnulunsieseitoys
1.1 Aiede (Mean) 1ilemAedsazuuunsutazndenisiaianssunis
Foud wuuigdnsmadeud 7 4u
1.2 Adndeauusnsgiu (Standard Deviation) 1fidlevndnaduazuiuy
roulazndimsiafanssunnFeuiuuuiginsnaious 7 4u
2. addnldnsanaeunumnaIedle
2.1 mAdriaLaenAReITEnIUUNAdeUiuIAUTEaIANISEEUS (I0C)
YoavUvageUTanadunviinensiFouinemansiugnusrasdnisiFous
2.2 fanuen (P) Iinsesihdeaeutoduiisiuuiesniduesineugn
wila
2.3 M18m19mUN (R ANuauisavestedeulun1suungviinisnaaeuy
oondunaugauazngusi




swowAuidovonmsus:suismss:dusia “AsMAansAng Aol 17 63
Sufl 29 GwAy 2561 S UMAnmnaas N

2.4 mmnudesiuresnuunageuianaduguinienisdouinemaniuasing

1dgns KR-20
3. afife198a

3.1 NMIVAdUAY (t-test Dependent Sample) ILATIERAIUUANAIIUDS
AndvazuuNadugVSvasnguiieguilldTunTaseufeuFsuLas N s s Seuiuuuindngns
Boud 7 9u 3o authernie

3.2 BNIvAdaU t-test for one sample ATeviindsaziuunadunyEves
nauiegilldfunimaaeundsnisianiaideuuuuigdnanistous 7 u es authenna fuinosi
Souaz 70

nan1sAATIzdaya

Fumeuil 1 WisuitsunadugrdmamsiSeuineteans deudsunasvdadou Sos audhenie
vosiiniFoutusiseunui®i 1 Aldsunsdnmateuduuuiginsmaious 7 4u

TunsieseinansivieuiisuradugrinisnsSeuineimans douSsulaznduiou 3o
aufhornie vesinEsuduienfnudi 1 fldsumsianadoudiuuipginmiadeus 7 4u fivediaue
warams1erelul

a9 Wisuifleuwadugrinisnisideuinenmans neudsuuasvdaiou Ses aufiennia ves
tiFsutuseufinmdil 1 AldsumstaninFeuiuuuiginanadous 7 4

NMINAADU N K X S.D. t
ﬁ?’ufﬂf%ﬂﬁumifﬂug 53 20 11.32 1.36 w99 83
VAIANINTIUNTITEUS 53 20 15.15 1.21

* n< 01

PN WU HadugrisnensSeuinemanstounaz iy vesiniSeututsendnudi
1 flFsunsdamadouduuuipdnsmatous 7 4u Bos audheinia frsuuunouFousasndaiouads
(X) wifu 11 Aziuu uay 15 Asiuu muddu JadensFouifeuiuazuuuedenousounasndaiou
wuihnzuuuedsvdaSeugeaniesuuuadsnousoy eghallduddynsaiansesu 01

fumewdl 2 WisuiflsunadugnininsiSeuinermanivdauieudieusunausifosas 70 Sos
autherna vesinGeutuiseudnui 1 AldsumsiansSeuduuuiginsmadeus 7 4u

Tumsiineinaninidieuifisunadugrimanisdouingmanindadouisuiuinuiiosay
70 309 authenne vestnidsusulisounundil 1 AldfunisdaniaFeusuvuipginanaiieud 7 4u
Q’?%’aﬁ%auawaé’m*mwialﬂﬁ

m519 Wisuifleunadugnsnisnisiiewinermans ndasuiisuiuinueisesay 70 See audh
01 wstiniFoutuiseufinudil 1 AldsumsdaninFouiuuuiginaniadeus 7 4

NINAFU N K X S.D. Uo t
VRIIANINTIUNTTEUS 53 20 15.15 1.21 14 0.13
** p< .01

NA1519 WUI nadugUIMeNsSeuineemanindauieundussuiisuiuinasisesas 70
vostinisutusisondnuli 1 AldsunisdanisFeuiuuuiginsniadoud 7 4u Fea aufiennie
A Y " U U
vdnFoueds (X) Wit 1515 azuuu Ssdadufesas 75.75 FadeiIeuiiisuiuinusidesay 70

o o a

wuhazluRienduTeuandIunue egndiduddgymeadiansedu .01

7



- - o 3 et
64 1msuUs: nss:dund “Asmaasfing) ASbn 17
3ufl 29 uau 2561 1 S UMANENABSISANIT

#5UNan1339Y

NadugVsNIINsSeuinemansieuLazuduieu veslniieutuiseudnwi¥i 1 Aldsunis
Jamadeudiuuipinamaitous 7 4u Fes anthernia Wewdsuiflsutuazuuundeieudsunas s
Sy nuiazuuuedsvdauieugenitazuuuedsieusoy wasieSsuiisuiuinasidesas 70 wuin
ﬂxLLuuLaﬁwé’qﬁ'auqujwmwﬁ agnadiifudfynieadifisedu 01

2AUsI8NANTIY

MnuanTifunielivate nsfnuwadugrinisniniouinermans os aufieiniea ves
tndeuiuiiseninudil 1 AldsunisiansSeuduuuipdnsnmsFous 7 4u ansnsnefumenalddsd

nadugusnIesnsiSeuinermans Ses aufhennia vesdniSeutulisendnu® 1 Alé¥unis
fansdsudioupdnsmaiou 7 tu viaSeuganiineuwssu wasgeaninnasitenay 70 Fuly agad
Toddaymneadfisesu 01 weiilosnann

nsdnAanssumaoudmuiginanisdeud 7 du FaduguuuunisFounmsaeudisngdoudu
dfymunAnTemguin1sBeus Constructivism MidoingiFeuamnsaairsesdnnuildmenuies Tag
\Weuloamnuianuszaunmsallmifuussaunisaliduiifog §3duliinsiaanuuunaseuinadugys
yamsiSeumsineieans 5o audheinia nan153de Ae ndaouganineuiou uarganitnasises
ae 70 Buly egnaiiifodrdmeadinf 01 Fadenadosfunansidevesiisn 42405A (2556) HANTITY
wud Mafndiesgivesindsudutisenfinutd 4 wdanldsunmstanadouiuuuiginsmaeus 7
fusmtumaiianann 6 Tu Fes Tuiufiuaznissu fazuuudosar 74.26 gendunasidosas 70 agnedl
todfyymaadiafiszau 0.05 ﬁﬂ‘lﬂ%ﬂiBU’mﬂ’]iV]’lﬁV]E}’lﬂ’]ﬂmg%uuvﬁm”lﬂ”li%aﬂﬁﬂL%‘Elu%uﬁﬁﬁmﬁm%ﬂﬁ 4
ndnldsunmsdaniadouiuuuigdnsmaious 7 fuswtumeiionnn 6 Tu Fesluuduaznisu &
Azuuufoar 75.94 gsninnasisesar 70 ognsiituddynsaiiffisesiu 0.05 uarsnya3d aues (2556)
a3 nud msdnRnssumaiFeunisaeininel Fesmsaenendnuasmaiugnssy Ingliiy
dnsmsiFeus 7 u (76) MifnadugridmenisiGeu nsinliesziazianaindinemansveaindauiy
feudnundil 4 wemsidenuinadugninissifeuvesinFoundminioulaslinisianisous
puigdnsmatieus 7 $u (76) gandewou egailioddymeadfvisedu 0.05

dalauauus
Poauauuglunsinanyideluly
1. nsdanmsiFeunsaeuluginmsifanssuazmsiimanuruasaulidaiauegli
tnFsudsudeyadostuiianunsorldlulufanssunou ud3diinieunsdioufoanten q fu iile
ANHazAINtuNIAANTIN Wazn1squatnisey
2. flesmnmsdanisdeuduuuipdnsnadous 7 4u ludunsaeunnudiin (elic
Sududedimaidonlosmnufidulionadetuauslmidvinduseadedediaenadosiumniian ua
Tudirianudlld (Extend) mshanssuliiniEsusansdneammstiausnanudvosnuasildsululy
Tudinusginiuegramungay
forauanurlumsinidundatoly
1. msfnmaraiimelavesinFeuiildsunmsdaninFeuiuuuiginamaious 7 4




swowAuidovoinm Smss:usia “ASMAsAnG ASbil 17
3ufl 29 Ay 2561 (U ANEASAAGS UM3NMASBARIMIWDIWGS

2. asthmsdanisdsuduuuigdnanadeus 7 4u Widtumeindug desand
madenlesrnufifuuazanunsmihaualelldludinysed iuls

3. mminsdanmaduiuuuigdnsmadoud 7 du lWlihufumediamsdanazous
wuudug

1INA1581484

N3gN929ANWIBNT5. (2551). widngAsuNuNaNIsAnITuUNUgIY WMsANT1Y 2551, ngamma: uy
annsainsinenswislsemelne.

nsENsNAnYIBNIS. (2551). Fadidauazanszununaenguansznsioudineraans auudngas
unuNANaNISANENTUNUIY yMsANT1Y 2551, NFaNNe: YuLLANSOIMIINEAT WAsUsEIe
e,

Syn3d auesd. (2556). wan1sdananssuNsEEUNsABUINITIINGT Faansanenendnunzng
wugnsau Tneld3gdnsniadeus 7 1y (76) AlinedunnimenisiGeu nshn Ainssd uas
RARRIANEAmansvesinSeutusisaudneUf 4. Imendinug UsyaamUadin anwnin
nsaeuIngIMansUnTnINg 1§y I INeIFeYTI.

fison Ha3ngn. (2556). nan1ssan1IEEuSuULAdnan1Geud 7 susaufumatiausan 6 Tu fifidenis
AndiaTziuaziinuenszurunImeing manstuysuins Fas Tumuduuaznisvuas
niFeutusiseufnui 4. nsasinumans uminedousens.

andudnaiumsaouineeansuazmalulad. (2553). wilsdeFsuneivfuguineraans 2 du
Tseufnuidil 1 16 2 nquansznisGeuiinendiand aundngasununatenisanety
Nugu wusdnay 2551, nganme : Tsefust anae.

anUuduasunisaeuinenmansuazimalulad. (2555). n13iaNaLAUTZNUNAINGIAIEAT NTUNN
Hdagiadu



4 = —_— 3 e
S 1ss:aund “AsAaasqAng Asbn 17
Suil 29 finAu 2561 S UM3nAUsISAYIT

66

nadugnsMenNsREuYasinGey (s lanuazn1sasuudas lagldnszurunstuiansmainug (56)
Achievement of Students on World and Changed by using The Inquiry Process (5E)
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Abstract
The purposes of this research were to find the effectiveness of the learning management
process, use the 5E process of inquiry on student achievement. To compare the achievement
before and after class. And to study student satisfaction. Have been learning with a learning
management plan. Using the 5E process of inquiry and world change. A sample group for this
study was 22 students.
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The instruments used in the study were the achievement test and the satisfaction questionnaire.
Then, a learning management plan was developed using the knowledge acquisition process. Take
the test before the test and use the learning plan using the inquiry process. Evaluate To evaluate
the efficiency of the learning management plan using the inquiry process. Achievement and the
satisfaction of learning management to improve the evaluation results to improve the lesson
plan.

The research found that

1. Learning Management (5E). The world and the changes made are 72.91/ 74.09
effective over the standard 70/70.

2. Comparison of achievement before and after school learning management plan using
the 5E process of inquiry and world change. The results of the study were higher than before
learning.

3. The study of learning satisfaction of Grade 8 Students. Using the 5E process of inquiry

and world change. Satisfaction was at a high level. This is 77%.
Keywords: learning outcomes / Inquiry Process (5E) / Learning Satisfaction
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Abstract

Action Research in the classroom aims to development understanding and learning
retention by 5 STEPs learning method and the development of the science concept of grade 7 using
5 STEPs in Force and motion consists. The tools used The researchers also plan to learn a learning
process consists of 5 steps, content about the location of the object. Distance and
displacement And the rate and speed A total of 8 hours a tool for collecting data to measure their
understanding and retention of knowledge. A multiple-choice answer 4 options of 20 and semi-

structured interviews. The results showed that: 1. Students learn about force and motion using the
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learning process 5 step is to develop an understanding on the rise, with the posttest and pretest
different significant statistical level. important. 05 and measuring the retention of knowledge after
learning two weeks showed that retention of knowledge when compared to the latter do not
differ. The significant statistical 2. Students learn about force and motion. The learning process five

steps to develop scientific concepts about force and motion levels increase and decrease errors.

Key words: 5-step learning management (5 STEPs) / Understanding and persistence of Knowledge /

Science Concept
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The Structural Equation Model in the Multilevel Influencing to the Science Process Skills of
the Students in the Ninth Grade under the Phitsanulok Primary
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ABSTRACT
The objectives of this research were to study multilevel confirmatory analysis science
process skills and validate the process the process multilevel structural equation model of factors
influencing to basic science process skills of the Students in the Ninth Grade under the Phitsanulok

Primary Educational Service Area Office 1. The sample in this study consisted of 420, The student in
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the Ninth Grade and 40 teachers under the Phitsanulok Primary Educational Service Area Office 1.
The instrument was a questionnaire for student and teacher and science process skills test. The
collected data were analyzed using descriptive statistics, confirmatory factor analysis (CFA),
multilevel confirmatory factor analysis (MCFA), structural equation model analysis (SEM) and
multilevel structural equation modeling (MSEM). The results of research showed that the multilevel
confirmatory factor analysis (MCFA) of Science process skills fit quite well with the empirical set
XA2=47.195, df = 39, P-value = 0.172, CFl = 0.955, TLI = 0.933, RMSEA = 0.012, SRMRW= 0.033,
SRMRB = 0.043 wagA1 X2 /df = 1.210 The weight of the observation variable was positive both in
the student and classroom levels, ranging from 0.302 to 0.922. and the structural equating model of
multilevel factor influencing science process skills of the Students in the Ninth Grade was
harmonious congruence with the empirical data by considering from the statistic used for checking
the validity of the model: set X2 = 688.918 ,df = 346, P-value = 0.000 ,CFl = 0.961 , TLI = 0.956 ,
RMSEA = 0.027 , SRMRW= 0.029 , SRMRB = 0.169 and X2 /df = 1.990 statistical analysis showed
further that, the Student level variable influencing to basic science process skills of significance
included: Attitude toward science 0.454 respectively. Where for the classroom level variables,
attitude toward science of 0.624, atmosphere in the classroom 0.506 of the significance to basic
science process skills. The predictor variables at the student and classroom level accounted for the

variance of basic science process skills of about 23.4 % and 76.6 % respectively.
Keyword : scientific process skills. The Structural Equation Model in the Multilevel
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A study of Science Learning Achievement of 7th grade Students
in Thongsaenkhanwittaya School by Using The Computer - Assisted
Instructional Program on The Topic “Movement”
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Abstract

The purposes of research were (1) to create and find out efficiency validation of
computer-assisted instructional program on the topic “movement” that to achieve 80/80
efficiency standard (2) to compare the Science learning achievement between before and after
using computer-assisted instructional program on the topic “movement” and (3) to find out the
satisfaction towards computer-assisted instructional program of 7" grade students. The sample
was selected from twenty-one 7" students of the 2™ semester 2017 in Thongsaenkhanwittaya
school at Thongsaenkhan district, Uttaradit province, obtained by purposive sampling.
The research instruments were computer-assisted instructional program on the topic
“movement” and satisfaction questionnaire. The data were analyzed by using mean, standard

deviation, percentage, 80/80 efficiency indices and t-test.
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The results revealed that computer-assisted instructional program on the topic
“movement” had effectiveness at 81.45/81.90. The Science learning achievement after learning
with the computer-assisted instructional program was higher than before learning with statistically
significant at the .01 level and the students’ satisfaction towards computer-assisted instructional

program had the high level.

Keywords : science learning achievement, movement, computer assisted instructiona
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(e wonugl, 2568: 149) waziileswnananudnimssumelularoufinnesidnisadgdvln
agnsaesiafinisthde nsaouduld

anauldimaluladneufivnesidudenisaeuiifiunuimedrsunlunisdafanssunisdeu
nTd9U LﬁaqmﬂLﬂu?iaﬂawﬁsziwiﬁl,ﬁmmi?i'aa’]iismwéaaumsQ’L?EJWT']Lﬁulﬂasjfmﬁﬂisﬁm%mw
lEewinnnudnlaludemunGsunsatuaudomisvesagiasu (atdusi wanes, 2568: 101) F
ﬁamﬁaaugﬂmeﬁaﬁﬁauﬁmﬂuasmmﬂﬁaﬂa:uﬁqLmas?d'gaaau (Computer Assisted Instruction: CAl)
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Tnsmsthiaueiionfudeuszan wiedaiiie (Multimedia) Usznausie awmils ammedeulv e
wazd1UTIeNs flsuaunsndsuiiasmumuunedlddenues lumsiiauaidomunGsuneuiiunes
fasdeutvaeiinUszansnmnsSeunsaoulvino ey

Mndlamuazivauading1n §ideTadanulsrasdiiosAnyinaduguiniinisSeuingrmans
309 Mstadeudl lnemsdanisieuimeuniSounsufiunoitivaou veanidsudusisonnudi 1
Tsudsunesuauiiine Aifussansnmiy Wil ugidioasuidamilunisdansFeunsasu WgiFeu
Lﬁﬂmmim’mvﬁﬂaﬁgﬂé’faﬂﬁﬂsﬁqﬁiamiﬁﬂm Tudonitanan waziilelfiludensns@nnifaunmd
ausaneuauedsienNuLaneIEnIiseuliuegie
IngUsTAANTITY

1. ileadauasmussAninnvesuniSeuneyinmesvdisaeuivinermans

309 MyiAROUT ﬁa%ﬂaﬁummmmeﬁmmyu 80/80

2. iawBsuiflsunadunydnanmaideussrianeueutunduSeulagldunSeuneufinmes

Frgdou

3. WiafnwiAuianalavesnissutulssuAnw 1 UN 1 DU sUARN MBS IuFaY
599U
AUNAFIUNTTIDY

va o

1. uniFouneufnineitisasy Ivinemans (3ee nsindeud Mgideaiauiiussansam
FaNdnNauuInIgIu 80/80
2. nadugrismnansissurestniSeuduisenfinuni 1 ASsuanunssuneufiunestisaeu
Fyimenmans (3ee maiedeudl ndaSsugsnitteusou
3. aufianelavestniSeutulisounudi 1 fifdeunSeureuiunestieaon
Finemans (38 msiadoudl fanufieeleegluszduann

YOULYAYBINTIY
1. Usgans
UsprnsildlumsinuadsilifuinGeutuiseninu®i 1 nadeud 2 Insfinwn 2560
Tsa3vunesuaudiine Sunevesuautu Smingashng S 3 ses ddniFouiomn 103 au
2. NGUFIDYNa
nausegraduinGeutuiseunui 2/1 S 21 eu nAdeud 2 Tn1sfnw 2560
Tsadsunewauiuine) sunovesuautu fmingmstngd ddldinannisduiognauuuiagas
(Purposive Sampling)
3. flemnilllunismeaes
domilHlunsitendsd GuidomnguarsemaBeudinereans  dusfeufnudi 1
mwé’ﬂqmmﬂuﬂmqmiﬁﬂ%u’uﬁugm WnsAnT1Y 2551 1309 NslARoudl
Feldutailomenniu a shteden wail
3.1 Msvenduvisvesing
3.2 nalasuiumisvesing
3.3 YsnannnesiasUinaanans
3.4 55 mazAINEITINg



5 Sl - =
100 1ss:Aund “AsMmaasfng Ason 17
3UR 29 fiWAL 2561 MU S| S Um3ng N

szuzalunsiity Ao nmaseudl 2 Insnw 2560 Wnanlunsinen 4 $9lus
Ingldunamadeuneussunasnaas e
4. fudsfidne
4.1 fuUsdase laun
a.1.1mslesumsiseudeuniFeunenfneitisaeuivineimans Sos ns

LARBUN 4.2 FuUsaY town
4.2.1 HAFUOVENNNMITEUNAATEY 1383 N15AGUN Meunissunauimasdy
dau 4.2.2 anuianalavesinisey NLAaUNS s UADNRIADIVIUFDUNAIUITU

nIauLWIANlUN1SITY
Tlun53981393 MsfinwmadugnsnIINsSELINe IMmaasTeItns Ut wTsuANe) TN 1

Ingn13dnnisisuimensiauunisaunsuiiunestigasu L1309 Nsiadeud

e 1 e N\
nslasunisiSeudsmeuniey HAdUn NN ITEUNaSYY
ABUNADSVILEDU IVINYANANT /‘ 1399 NSLARDUN
1599 NSLARDUN FIBUNLSLUADNNILABS YUY

—

ANuanelaveainissundseunsau

ABUN MBIV IVEDU

AN 1 WEAINTBULUIAATUNTIRY

WANTUNUINIY

Jsgung

UssmnsildlunsannaddlfuinSousuisondnedi 1 nmaseudl 2 JnnsAnw 2560
Tsaouvowauiiing sunonewauiy Smingnshng d1uou 3 fes  fitniZousiomn 103 au

NANFIDENS
nauiegaduinseududsen@nuUn 2/1 $1uau 21 au madeun 2 In1sfnw 2560
LsaSgunaaauduinel snneveaudy Jmingnsing Feldunainnisduiiegauuanzag

(Purposive Sampling)

iwsosdlofldlumsnunudeya
indostielilunsisundall Usznaudae
1. unSeunenfiumestoaey ulaiovoendy 4 vhdedes fail
1) Myvensunivesing
2) mswasumumisvesing
3) USunaunnimesuazUSunaanans
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4) SnsuFumarANUTIvesIng
2. qumaaﬁmNaﬁmqwéwwqmsnﬁ%au’iwmmam% 309 nswedeudt Wuwuudstoaiia
\dannou 4 Aden 31WIU 10 U @S UNAERUADULS BULALNAGDUNAILS U
3. wuudevauiaanufisnelavesindouiieumsundounsuiannestiodaou 39
iAsuadetulnfnuanmsadisuvasunuinaufianelonuitues A1 (Likert) (Gau anood uay
Aeun @188, 2538:183 - 186) 31U 15 U9

e &

©

Bandunsmesasuaziiusiusiudaya
ARdelaadunisnaaes lnsthunieuneuiamestisaeuiiunisusulsudlowasinlunaass
Tlunsi3ounsasy ewUsyansnmuesuniSounouinetisaeu aussutunoussl
1. thundsussufiunefheasuiiuiluieufosudlusniunimeassiu ngufiegie Ae
YnBoudusisondne Ui 2/1 Adde@nuluniaGoui 2 Unsne 2560 TsaSounsauauduine
gunavewmauty Ymingnsing 91w 21 Au Tosuiunisdeid
1.1 Tduuzilunsldiedesnsufinnesuazunisounsufinnestisdounounismaans
Toglananlvaiusiiiazlvvnassddnouines 30 w¥
1.2 naaounou3ou (Pre-test) Autini3sungusiogadisuuunaasy Sanadugqns
MIMs3edvinerenans 3es Msiedeudl s 10 9o ﬁdwumamwaauqmmmﬁa LAATIVEDU
Tnzuuudildanmsvuwuunegeuls ievhmsinsssely
1.3 sflumsaou lngldunSeunsufinnestivasuianineiaans 13os nswndeud
Tneldinanaou 4 $alus anudomn Famsna 1

M1519 1 KanNaauIvnInenddns 1389 N1sAaaud tnglduniSeunaunmasyIudau

= ° &
1594 RRVLRLET
1. msuenduniaesing 1 il
2. maasusumivesing 1 il
3. YsunannwesuazuSunaainais ! ?Im
o g s v 1 gl
4. 9RIUIWATAIINLIIVONING
574 4 97lug

1.4 NAADUNAUTY (Post  -test) LDAUAANITADUMIBUNITBUABNTNILABSYILADY
AsunNIenIsieus JdbiinSewiuwuunegeunduseudnasa lnaiuwuunaaeuianadugnamia
nsSeugaReIfukuuNAaeUiows Y WaInTIaliRzwul dinzwuuiiliisaesasaludnseinieada
maly

1.5 TN sumpuwuuaaua It uNanalaniifnouniSsunauilnesyIed@au
FVINYEENS 1599 N1SAFBUN 31U 10 U9

nsaAseideya
1.1 mswilszanSamussuniSeunsufinnestisdeu Jinermans $es msedeud
TSiUss AV AmenLnasiTirua Ly Ao 80/80 NGRS E, / E,
1.2 mimﬂmmwmemaaﬁmwaé’quéwwﬂﬁSsm
1.3 memaunmLuuinanuiiweladeunseunauiiunestisdou
mMsAszinaildannmeasaianaseusuNRgIy
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2.1 MmamAtadevisesivdinavailn (Mean)
2.2 mA1ALdeauuNInggIu (Standard Deviation)

2.3 Wiguigunadugvsnenisiseuseninneulasnamaaes lngldans t-
test dependent

nan1IATIEidaya
1. NN HASIEAUSEANTNINVBIUNLS BUABURADSVILADU IV 1INYFNEAS
1599 NTAFDUN VUNLTBUTUNSEUANYTN 1

a

AINAABUYNUSLANTNNYBIUNLS HUADLNUADSVILEDUY IVINLANERS 1589 NSLARDUN

a

vostiniFoutusiseunuili 1 sannwst 80/80 ffeldvhmsmeasddasnsimustunou fe naaedld
unFeuneufineitisasy Jivermans Sos mandeudl vestini3outudsendnudi 1 Sdldunan
N3gUAIDE1L UV (Purposive Sampling) naaasldfiunguees 311 9 Au wavneadldiv
naulvg) $1uau 21 au lasansnsnduunsenldsdl
1.1 HANSVARBIUULRILAN
mMmnaeuUsE AV mYssUniSsunsTmesTIsaeu JuTinenmans 13eq msiadoud
vosinGeudulisoudnu® 1 wwuwas \ummeaesiiigasiine tiemqaunniesesunideuse
anugniasuazaudatauveaiem msliniwn deunwsowesnisFesdidudumsiiauounou uay
aruendis TunsldeilsunsuunSeuiigiseldeonuuuly dail
1.1.1 founnsedlunisnanosndadl 1
1) iifomusagiiuiuiuly
2) gsguvasmsinsuhidsegdulavesuniiey
3) madoslsadovmursdugilidaauiliidouinmmudua
1.1.2 namsUuugsuniBeunoufanesvisaou Jninenmans 1309 nmsiadeuil vesiniGeu
Fusiseufnuiti 1 adefl 1 Al deunndesanmannaeuysEavsa sl 1 ausudsadtel
unSeufiawauysolnntu fil
1) fauFnantiomlffiarmmmngan vilfhs sy
2) asudumalinsasuirhaseglumhelavesunisey
3) uflvnadeulsatomlienudaou Weliisoudnnudlanniy
1.2 HANSNAADILUUNGLLEAN
NNINAERUUTEAVBNMUBIUNISBURRLTIMsYILdeU I INenmans
309 Maedeudl vestiniFeutuiisendnuDil 1 munaet 80/80 wuundueos Tngldngusesng
$11u 9 AU HamTleT e s uunldfed

A1579 2 USEANSNINUBIUNSIUABLRLMDIVIADUY IVINUIANENS 1589 N1SHARRUN dmsutinSaudy
fispufnuUN 1 a1unasi 80/80 wuunguiin

insesilaiilddn Swoungu | ezuuuwdn | esuuwdy | ezuuusoudild E
779819 (heatiu) (nnAw) (nnAw)
LUUNARRUTEVINSEY 9 10 90 75 83.33
WUUNAAOUNAIS U 9 10 90 75 81.11
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1.2.1 Founnsedlunsnaaosnsad 2
1) msaznasussluilomssddefionarnnateyn
2) fasnusludlomunemheldalaimnga
3) levnludiudesroudnann fidsuinauduay
1.2.2 HansUSuUTIuniSsuReuIWaTYILdoU I INemans 309 M3Ladoud vesinbey
FussenAnu ¥R 1 adsi 1 ;ﬁ%’dé’ﬂﬁaunwimmﬂmiwmaauﬂixﬁw%mvvﬂ%’qﬁ 2 mU%’quqLﬁﬂﬁ
Uwﬁauﬁﬂ’;’mauyizﬁmwﬁu el
1) uhlvdrudiaznaRansefusing
2) Uunlasudvesiisnesiiianumnzaudaty
3) yudegeslidumnamBeiu
1.3 HAN1SVNABILUUNIAAUNL
INMIVAEUUsTAVS AMNIBIUNSBuRRLTmesTInaey Suinendans Ses nsadeui
vostiniFoutusiseunui®i 1 smannal 80/80 wuuneau Tagldingudiesns 21 au nan1siases
anwnsasuunlasad

insaaiioitléin dwoungu  Azuuufy Azuuwfy Asuuuswdld E
A1a814 (Meatu) (nnAw) (nnAw)
WUUNAROUTENIINS Y 21 10 210 171 81.45
WUUNAHOUNAUSEU 21 10 210 172 81.90

914 3 agUli eriuuRAsINMILUUAFEUTTIINTEU / AzluLRAINNSY
wuunedeuvdai3ou ey 81.45 / 81.90 Ssgandunausiunnsgiu 80/80 fstuuniFeunesfames
trwaeu Iinermans iFes Maafioudl vosinGeuduiseuAnuta 1 SussAviamgandunasiiaald
wazidulunsausBigdiel s

2. nans3suiisunadugriniensSeuves]SeussninaneuSsunasvdaSeuiioude
unisuroNRumethedeu duinemand o1 mandeudl vesiniSsututseudnuni 1

mMauifisunadugrsmamsiFousesiioussvineuSeulasndaSeuiiouseuniSou
poufmestsdey Svinemans Sos maiadoudl vestniFeutuisendnund 1 fds

v
=1

M1919 4 HaNISUTHUWEUNAFIN SN NS e UV T EUTENINe U ULAL AU BUTIS Uy
UNISEUABNNIMEIYILADU 1309 NM1SIAROUN

LUUNAEDU N x S.D. t
ABUSEU 21 3.11 1.02 13.986**
AR 21 8.06 1.47

p< .01% df=20
91715 4 wandliiiuinadugrinanmsdouvesFeu ndmniidoussunGeu
Aevfiamostisaou Iv1inermans 3o matedoud vestinFoutudsenfnuiti 1 gandiioudsustis
fiffudndymsaifsziu 01 Jeaenndesiuanufgiuii dniGsuiiGounnuniSeuneufiunestisaon
FuAmenmans 3es msadeudl ndaSeugeninieusou
3. wamsAnwanufianelavestniFoutuseadnudi 1 AfldeunGeuneufiunosdisasud
%19t Taefinaidu 5 sz Tiun wnfian 1nn Yiunans tee esflan wausingaumans dail
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A1519 5 wansAdsuwazadsauuinsgIuaNiwelivesinsutuliseudnwdn 1 9d

FEUNSHUABLNILMDIVILADU IWINYIFEAS 1589 NISHARDUT

szAUANUNINeTR
518013 X S.D. n1suUanuvuIg

1. undeuiidesuneedediouassegnanisldiadssiiedaau 3.72 0.89 170
2. fupoulumslunizoudnladne Tigeenn 3.89 0.68 hy
3, iovnuesuniBsuiaumnsauiuiinGeu 4.11 0.47 170
4. SrunsBeuilemesuniSeuliauseies 4.11 0.68 10
5. \omuazamiiauaenadesiuunidoy 4.28 0.57 10
6. UnSeuiiadu anUszneu Tunaula vaufeay 3.22 0.65 Uunang
7. wuuilnairuaenadestuiiomluunSey 3.78 0.65 110
8. dniSuidnaunauuivunisey 4.22 0.73 1N
9. MmsSeussunSuivhlainSeudlaunseuldiEdu 3.78 0.88 10
10. YnSeuannsofnwuniEouiladenues 4.22 0.65 10
11. mmfﬁlﬂ'ﬂL%'&Julé'%’umﬂum%'au 4.22 0.65 170
12. M3BoussunEouidinantiosninnisSeunuuni 3.61 0.61 170
13, UnBeuiinlinSeuliaunseiededulunisiFouunnty 4.22 0.55 170
14, UnBouilmnzauerldfudeUssnouianssumsSounsaoy | 4.00 0.77 170
15. M3id1-08n NLUSHNTY AANuEEAINAerlseu 3.56 0.78 170

39U 3.93 0.68 41N

21N91579 5 Wua1 dniseudianuianelaseuniseunsuiinesvisdsu 1v13NeNAEns
Fos n1siadoud vestniFeuduiisondnuli 1 lnesaweglusedunn Ssfidnadomiity 3.93 e
firsundunedenuidniFeuiinuimelagagades iew waznmilanuaeaadesiuuniiou dad
AaAsWinf 4.28 Sosasnfe ‘U'V]L%'auﬁﬁﬂﬁﬁfﬂL%'&Jui'ﬁﬂaqﬂamu fanunsghiosasulunisiseu mmifﬁ'
tnideuldfuanunisouannniunay TnideuaunsadneuniSoudlasienues deadewiifu 4.22
é’m%’u%'aﬁﬁﬁi%a?{aﬁaaﬁqm Ao uniSeuliddu mndszneu fivraula suBeeny Jeflaedomindu 3.22

d3UNaN1337

NM339ATUTTngUITan Weaiuasmussansnmuasuniseunauiimesdiuaau

FINeAEns 1509 N1snaaun IHUTEAVEAMAUNAIININSEIU 80/80 waziaiUTeuisunadugns

s
<

MInsBeusEnineussuiund wlsulagldunSeunouinmestisaeu saunaiieAnwinnuiiewela
vounZoutuisendnu i 1 AlldounSounsuiinneitisdeuiiad1stu Yssunsildlunidondedl
HuthZeuduiisendnudil 1 TsaSeunewuauiuine Sunevesaudu Smiagnsingd nqusoghaiild
TumsiseduinEouiusendnunid 2/1 s1uau 21 au Aisddnelunadowd 2 Jnsene 2560

FlAN11NNN AU UUANEAY

w3nsdlefldlunsiTeassilusznaume UniTsunsuIRBITIEaDY LUUVAADUTANAdNGYD
MINISEY wazkuvasunIuANianelavestnfeutuliseudnudn 1 nldeunseunauiinnes
Hwaeunaiy adanldlunsiesgideys laun Anade ApuleuuunnggIu Adesay N5

Usg@nBnm EL/E2 uagldadil t - test dvsuneaeuaunfgiu
HaN15ANYY WU

1. NANSHAIUIUNSIUABNNILIBSTILFDU IV1INUIANERT 1389 NISLARBUN YastnSeu
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Fuiseufnutd 1 annsoduldluianssunsdsunisaouldmugausyasd sedinstmuaisns
thiausumidou uanailon wulEniin vumuuniEsu wanwma MadsuLadininaiuus dnSeuaunsn
Hldine aznn ligsendudou mutuseumuusthnslduneu

2. uamsusziiusravsnmuniSeunouiune fthsaou JuTivermani  13eq nsiadeui
vosinSeutuisenAnuil 1 asnaeiinasgiu 80/80 Sawvivitu 81.45 / 81.90 degeninunust
1psgIuiinely

3. uan1sTeufisunzuuunadugrsnsseuresiniSeuiiSsudeuniouneufiunes
Fgaeu JvIneeans 3o Msiedeudl duSeuuandaainieuseu egediteddymeadnfisediu 01

4. wamsAnweaiawelavesinGeuiifideunSeuneuiaweitisaeu v ingmans
303 matedoud danumelaszduunn eadeniity 3.93 weglusedu un Weiteuduinasiadalids
fodmuna

agUléin uniSeunenimeitisaeuy Juinemans Fos nsiadeud vosinGeutuiiseudnu

fi 1 fiuszavisnmindu 81.45 / 81.90 ganininausinnsgiu 80 / 80 demalvinaduquimenisiFeu
nemans 1389 msiadoudl lnemsinnisSeudteunounsuiunetisasy vesinGeu
Fusseufnui 1 ndaFouganinneusoustadifodfmaeadafisesiu 01 uazfieufisnelasgly
giuin fendowintu 3.93

V=)

€e

afuseNan1TIdY

N ATemanslFunSsuneuinmedtisaeu Ivingimans Fos maiedeuil vesinGeu
Fufsennui 1 anunsaefvsnena IHrai

1. MawmUnSeureuinestiaeu Juinemans Ses matadeud veatniSeudy
reudnuti 1 {idelsimunlagduiunsniu vénmseeniuy wasiannuniGeuneuinmestivasy
294 Alessi and Trollip (1991 91989l aUBUNT L@ MATALAS, 2541: 29-30) Faldunou 7 Sumou Ao
Fupounaeien fumeunsesnuuuunEey funeu nadeuiinu duneunisadianeivesn Suneu
nsase / Weulusunsy dunounisudn wnansussnouuniSen wartunsunsussdiuuazudlouniseu
Fatunou 7 duneusindm \undnnseenuuuuasiannegsiiszuu fafudlevduneusindrlulily
s unisuReuianeitataeu SuhasddutielinadugrdmanmsiSsuesinideuity uazan
wamsideluadei] wud unSeureuimestheaerdviinemans Fos mawndeud dmsuinisey
Fusisendnudi 1 AfiTvasstunuduneu 7 fupoudy awnsathanldlufenssumatoumsasuld
pssnuingUszasdzingll ndnie fnmstwunisnsiiaueidemenuifiusaduideses Tigeenn
Fudeu anugindemanganiuglsou Juuulninnuniuuniseu dnsiansdeyadoundy uanima
nsi3uuaslinIERuLTs Fedenndosfunuiderenenidnual wedfuw (2545) fivhnsAnwuiendu
mMaWmuunSeunoNiweitisaou eldlufanssunsSeunsaeulnesjdifiFouinmaiouinm
Tnguszasdvemangns damamsidenuin unoursuiumeitisaeu aunsathuildlufanssunisFeu
msaeuldningUszasd undsuneufiumeitisasudnariimauanaion Suutfndanumuuneu
finmsuansoyadoundu wanmanisiseuwazinisiaiuuse viilndiseuianunseiesesulunisiewinn
Ju Teiddenaliidsunadugriniemateuigiudnge

2. MyvszifiudseavinmuniBouneuinime feaou Ivinenmany 3es naiedeud
vosinSeutuisanfinu i 1 euinasiunnsgiu 80/80 dunud msdsmdusedvsnmunisey
Poufmestiudey 303 nsindoudl veniniSsutulseudnui 1 dussavsnmsiniu 81.45 / 81.90
fufuuniSeuneuiamestisaeuivinermans Bos naiedeuil veninissutuliseufnudi 1 3o
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UsgAvBnmannasiunsgiuiidivualy WesmnunFeuldldnndseneu ddnes Tuusasisud
vanwane ileRagaenuaulalunsBeuvesiFeu wariiiormamesnuvemihasunouasufiines
Freaou fefl yyi3es ieuven (2540: 61 - 63) nanvimslénmusznouasyiligFouannsadile
domldinetu Wuientu giua Weawd (2543: 15) nanh uniFeuiishlvldlufanssumadou
msaeungnewldinedafiunnins ilelsllfAnauden Sua FuagsiliifSeudnanudeineld
3. MaFeudfisuazuuunadugrininisieuresinSeuiiGeuseuniouneufinnestiaou
Jpinermans \Fes matedeudl nausIngimadugvEINI3suesinGsuiiGsuseunSeu
AoufmestIuaou Ivineimans 3es Mmaladoudl ndaSeugeninieuiou egadidudfymeada
58U 01 wansiunidsuiiasnsaidliidouinuianudildudonivuniu aenadesiumnuide
YosnAdnA a e (2545) fvhmsinwiFesnmsiannuniSeunesfiamestiaou 1ee eFede
Fyanandesszuuianea tanaini nsinamsissesnunduduilifounandedonaneusens ol
dofmnuanysaflusies wu fiFoulinnunseiodefulunsiBou uastFouidasslunsiiou aunsn
numuiemuazmsvuuunedeulussrnadeuthe Tevaneq as ﬁw’lﬁétﬁ%auamwsmmﬁwLﬁamlé’ﬁ
Snvadaenadesiunuiteves Janna (2003) inud1 unGeuneufiunestieaeu VilinGeul
ANuNseFesafukaridmsulunsiseu
4. msfnwauiianelavestinGouiifirounGouneufiamestisaou Twineimans
399 MaAAOUR MNHaMFITonuIn MsFnwiaufianelavesiniSeu MdeuniSeunsufinunedtisaey
FuAnenmans 3es maiedewd fanufianelaseduann fledowiiiy 3.93 Fadulumuinaeiaunigiu
7ifal3 aenadosiu vuitevenumanasal wawy (2549) iiin193%e 3es msadaunSeu
poufiumestiasunseudvlannudfyandonthnmsngy Tnefiinguszasdlunis@nwifeatu
anufmelavesninFeuiireuniFeunsuinmeitisaeudedamuimelateuniseunsufinnestisaey
seuIn Sleedoniniu 4.25 dwiumufiaelavesiniSeuiiirounizounoufiunestioasu
Ayfivemand Fos naindeut tu fanufiselaoglussduinn Weswnnnundsuiitunounslid
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thawla nlEBeudimnufioelasounSeunouinnestisaou Jnineimans e msiadoud]
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Yy finemand Fos naindeul vesinGeudusonfinmd 1 DagliiGuinadugyimeniatougsdu
JHosmngifeldassunoufiiusyavsam Tnefilsds drudlom n1seenuuu msdanisvesunSou
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fimnunsedesedulunsteu iliseuldegdivsednsnn uasinnuianelalunisiseuiunnau
Jorduauuz
1 forauauuzdmiumsthuanisideluld mnuansifeaded nuiunGeuseuinmestisaou
Yinerenans 3os naindeudl vestiniFoutuisenfnui 1 AIseAuatilussavsnmenannaost
80/80 el fauouurlunsihlly il
1.1 AeulsfiSeusuSouuniSounsuiinmesdiany msliSousiumuusi nsld
TWsunsuumidsueguazidentouldnu andungfaounisesuneneandennisld undsuneufiunes
YredeutiBnaaunfFeunnadsiouwiiniadou
1.2 Agaoumsgua Biduuzth asstemdsludnddiFoudslidloluuneu vie
Jamidetunsidiniemenfianes
1.3 lunsviuuuininserinauniGeumsivanevaleIsns wiseadnfieds
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2.1 msimuundeureuiamestisaey Jvinermans lulssanu q wu
wuvanumsaliassuazuuininuslaslinmedeulwiviensaianuaiunug unsnluuniFely
dnwaigmsiinvinue WefinwieuannsalunsAnuitym uaziiteidu msnszdulvigiBousdnaynauu
Tufunsilnviney Fsasrhldnsisedinenmans favniaulanndedu

2.2 prsiin1sasnaazimuunssuaouinosmeaau JIMemans Tuszau
Fudu q wievenau q 1w mhedes 1 lawzides ilednwiaunmsluduenaireunGeu
AoufimeslazianARITIneeanitasifiengyaouaansnthluuiuussnsGounmsaoulid
UszAvEnimnndeiu

LANEN591984
Atiun udnes. 2548, waluladuazn1sFeaIswanNISANEY. NFHNN: BFUNITAUN.
AnAFNA a4 A9, 2545, NITWAILIUNISBUABUNIADIYIEDU 1399 LATDINEN Fyaurandesssuuy

Admea. WUINUSANIFERTUNUITN UM INYISYASUATUATUNS.

5wl rumesing. 2546. n1sWaLIUNGEURRNRIWES ey SviiEnd wWaudly  wluuffiaa
\waaw Hoe uswaznnaaeud dwsutnBeuduiseufnedil 6 Tsadeunsniudiu
JMIANINS. WeinusAnwimansumtudie (nangnsuaznisaen)

WISl UEsIIHEI.

fimun uvuudl. 2548, Mansnnsaey : asdauRiien1sdanszuIuMsSEUSITUsEANS AW,
fanindafl 4. ngawme: qudviidoqasnsalimine1de.

YeiSes weuvey. 25640, “AMsWaINsTUUNISSBUNISaRumMdumasiinlussiugaudnen”.
Viyrinusasmaninuiiudin avmaluladuazdomsmsfinu nadn Tanviaudnw
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Wayaunsel wiamdey. 2549. nsadsuniseunauiawaidlsdauntsauiulanuddgainge
RN TYIDINg dwdutnBeutuiseudne®i 2 TseSsunrunwasinenay “dausaun”
JUNBAUNMAY Jmdnaga. ATAERTUNITMTR a1 MENERTUAY N1THOU NNTINERY
AR,

WIIENYal WANLN. 2545, MINMUIUNITEUABNNINBSYIBNBEUS ssuuilafiife

a =

Fuediamans (5a9 nquiinlnia dwiuiineudusiseudnunf 3. Usyansiine
WUUTIA @1U1IINITITENITANY URINYIRENRIAITA.

diua Weui. 2502, manmuunEeunauRmesTaerau minevinuznsldani.
Yaonll: umInenaeasvauasuns mesaataaiil.

Alessi, Stephen M. and Trollip, Stanley R. 1985. Computer - Based Instruction.

New Jersey : Prentice — Hall Inc.
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nansaanTssudmunuAnsziuAne (STEM Education) filinadaninuanansalunisn
widgymuazanunanalasenisdnnisiseuiiviineaans
Fos uywdiudewandon vasinGoutudsendnu¥i 3
Effects of STEM Education Approach on Human and Environment Resources for

improved Problem Solving Ability and Instructional Satisfaction
of Grade 7 Students

9398 AR LAY UUNIU WINUY

Thongchai Malad and Nantawan Puapun

lo = a a xY s a Y Y 1
dnAnwlusunsuivnInemansinly ANEATANEAT UANINYINYTIVAYINYTY T
2 ¢ ° a  a X’ s a % o i3
19138UsEIan I vinermansiall ANMEATANFEAT UANINUIRYINVAINYTYIU

unAnga

mﬁ%’m%ﬁﬁi’mqﬂizmﬁ WedAnwirnansdansiFeudauunanazifudne (STEM Education) 73]
wasoANaNsalumILAtamazaufineladensinnsSeusivineimans Ges uyudiudunnden
vosinFeutuiendnuii 3 ndusedidlumsifoduinGeuduliseninuti 3/5 dtddnuvluniadou
7l 2 Un1sfinwn 2560 TsaFounauinfienay sunevauin Smiamesysal S 1 Feadou dniseu 36
AU F4l#91nIBn13dueg1LaNIZLI1Z3 ( Purposive sampling ) ta3aailefililun13ids Uszneusy ununs
FannsBeudnuunpeaniufnwiifitureunsdouiuuuduasmanag Bes uyvdiuiuandon s1uau
1 wny Togldnanlunisdanisiseus 9 $alus wuutaemuanmsalumsudtam wuiarufiselasionis
dan9Feus uazuuudunual Ssiulunsmaassuuunguvaaemings Jananouuazvdsnismaass (One
group Pretest-Posttest Design) Iinszvidoyalasyanads drudsauunasgiu uaznsmaaousdivie
nausegldidudasysaiu (t-test dependent group) Han133denud {'IﬂL%'auﬁléf%’umiﬁmmiﬁ'auimm
winfnazifudnwdenuaiunsatunsuddym wiadeugenineuseuegaliduddynaifsedu .05 uaz
tnFeudinnuianelasenisdanisiseudmuuifnazifudng (STEM Education)

Adfey : NsTan1sseuinuuAnasfudnw (STEM Education) / anuaunsalunisuidaym / aauita
nolron15INNISeu;

Abstract

This research aimed to study the effects of STEM Education approach on human and
environment for improved problem solving ability and instructional satisfaction of grade 7 students.
The samples of the study were thirty- six students studying in grade 7 at Lomkao pittayakhom
school, Lomkao District, PhetchabunProvince, Thailand, in the second semester of the 2017. The
samples were selected by Purposive sampling . They were instructed through using STEM education
approach learning for 9 hours. The research instruments consisted of a lesson plans designed based
on the STEM education approach learning under the topic of Human with environment for improved
problem solving ability test, instructional satisfaction test, the researcher’s field-note and interviews.

The experimental research was conducted using one group through pretest-posttest design. The data
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was analyzed by mean, standard deviation and t-test dependent group. The results were shown as
follows. the post-test on biology achievement, The problem solving ability was higher than thepre-
test mean score at thesignificant level of .05 and students instructional satisfaction towards STEM

education approach was in all respects.

anudunuazanudAsy
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auludsanlifinnuanudlamainemandiitowluldtauamuamdindsdudunisdniuiia ns
Usgnouendn wazthanuslldlianusslomiludany (edrs yund, 2549: 185-186)
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Ingrmansiunisasdou R meznisdeudinermaniiu LilsuensSeudonuiiontsvioss u
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Seudnuuuifnazifiufnen (STEM  Education)  aunsanevauesseingusvaidveanisdnnisions
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avifiufiny (STEM  Education) & nsdanisifeudiifnisysanisaaniiidoniaug
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nsmuuuaRnazfudng (STEM Education) 41 “.wwidsludesasifiufneiu iunsruiunisdeszuy
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denAdofunTiaLITNTEUAUANTTOUL LA AMEN YL SUNIUTEASANIUNENgATUNUNAINTANITY
WugIU WNeAnsIY 2551 faiimualy

IngUszaIAn1sITY

1. WiewFeuisuanuanunsalunsuidgmioudouuasndaiouvestinseuilasunisdanis
Soudnuuwifnazifudne (STEM Education)

2. Lﬁaﬁﬂmmmﬁwa‘iwiamﬁmmiﬁaufmqﬂ'ﬂL%'suﬁlé’f%’unna%’mmﬁl,%'auimuLLmﬁmaxLﬁu
Ainw (STEM Education)

YBULUAYDINTINY

Fuifomn

domifldlunsinmadoudnuunanaandudnu Fos syudtudunndouronadostuiion
miz%‘msnmam%mwﬁﬂqmmmunawmﬁnm%uﬁugm WVsANIIY 2551 T 2 @15ENITTU3 b
JoymAwIndounasnneInNsssTuTi

AURILUS
Fauuseu laun MsdnnsSeuinusIftaziudnw $eq uywdiuvduindon
Aauusau Toun - AuEunsalumM Al
- anuitanelasenisdnnsiieudmunuifnaziuAng
NIOULUIAANITIVY

v a N - Amasatunswideym
NSIANITSEUIIULLIANALAY

. S - Anudanelasiomsdanisitens
Anwn o9 uywdivdwanden —> A
muLAnazLfLAnY

A5AiuN15IY

'
< o a

n3An®IASIH JuuuununIdeIdmaasalosniu (Pre - experimentalResearch) FamLiiunig

VARBILUUNGUREYY TANANDULALNAINTITNAREY (One — Group Pretest - Posttest Design) @4i3UuunIs

Y

e fall (Howssos nfEuIAana uag 01w dnsnsed, 2555: 57-60)

0, X 0,

e 0, Y88 NMINAFBUABUNITNAABY (Pretest)
X angde N139an1sEeuimuunAnafufne (Treatment)

0, MNYHI NMTNAFDUNAINITVAADY (Posttest)
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1. usumsdanisiSoudauundnaziiudng (STEM Education) 1384 uywdfvaawindon il
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2. wuuinanuaiunsalunisundeymd %ﬂ%ﬂﬁzmumsﬁmLLﬁ'ﬂﬁgmmwﬁgumaumm Weir (Weir,
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funaiduUsyanssan (alpha coefficient) 483 Cronbach Wiy 0.73
naLfivsiusandeya
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wuunagaeu 50 dikanhdeyalvinsevisiely

4. funsdnnisiFeuimuuuiAnaziiiu (STEM Education) 389 syudivdainden Tnsdans
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fanaFou yneditSouate

5. thdeyafildanuuudunwaliinSouisitunisianisiSous uninnisiesgsiden
Forauanugludusuamddumsinunonssumadousliauamdty

6. iloiasAumstanisSeusudinnismasoundimsdanistouiuda
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7. §iAphdeyaiilannaziuunisyi wuuiaanuansalunsuitaym wazuuuiannufisnela
Aansdnnisiseus vesindeuiilasunisdanisseudnuwuifeazdu@ny (STEM Education) ieidsn1svng
adnlnglilusunsureufiamesuaziiununindeyalnunm Ussinanawazissusesitausliuguanudes

nsaAseidaya
Felddndunsifunununneiesdiofililunisinnisifeuinuuunanazifufnw (STEM
Education) siinsigvideyanudunou deil
1. Wnneidoyavesuvuianruannsalunisuitom nsded
1.1 yanade (X) fovay uavdrudoquuninggiu (S.0) vesngiuuALaNToly
nswAdeym
1.2 nageuilIsuifigunziuuauatnTalunsAlymvesinissunguiiege feu
warnaadnnsseumuwAnaziiuAnw (STEM Education) Ingldadifinsmaaeuil vliangusiegialuiily
dasysany (t-test dependent group)
2. Answideyaveuuyinmufisnelatenisdnmaiious el
2.1 wiFade (X) wagdudoauuinasgiu (S.0) vesazuuuanuuuinanuiiemela
sonsinnsSeuimunuiAnasifiufne (STEM Education) wlanaradsvesnzuuunufismelasionis
fansi3eudnunuafnasdiufng (STEM Education) il Punpinij (1990: 46 §1efivlu Au Wugfida, 2553:
155)
Aade 4.51 - 5.00 mnefs feuflelalusziuinniian
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Aady 1.51 - 2,50 mnefe Sanufiawelalusyiutios
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2.2 mArardeiurssnuuinaufiselaiiady lnsldgnsdudssaniuoan
(Coefficient Alpha) ¥84 Cronbach fiawyinfiu 0.82
3. Aneideyadsgunin lasthdeyadildanuuudunwalinSeu Rerdumsianisiioudn
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HaN1sAATIEdaYA

1. mansAnwANaunsalunsiAdyn

Adglathnaazuuunuansalunisuidym vesiniSeutuliseudnuin 3 nouwagndans
o a 12 a @ =2 . gj o [ 13
FansieusauLwIAnaviuAnw (STEM Education) 91ntutuuuinanuaunsalunsuityminngig
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A13199 1 wansnan1sissuifisuaziuuauansalunsuidgymvestnisutulseudnuiln 3 noulas

waan1sdan1siseudmuuwAnagfuAnyl (STEM Education)

ASNAFDU X S.D. d S.D. t Sig.(2-tailed)
ADULS U 27.08 3.03
4.64 2.40 11.58 * 0.0000
PN 31.72 2.63

PNAITNN 1 WU MIA@RUANEILNTalUNTLAT Y INDU S BULaY A AT I UV SIS B UTY
TsenAnw1U9 3 AAziuWndeindu 27.08 AzlUY Way 31.72 AZWUY AINE1AU wazlloSouliiousesning
AZLUUAIINAILITOTUNTLAT I A ULAZ NAUTIUNUIN AZLUUADUNAILTIUTDIUNLTEU WU AZLULY

o o a

AnuansalumsuilynimdaieuvesinBsuganirneussustaillfedAynisaiinsedu .05

2. mansanwAufianelasenisdnnisseuinunuifnanfiu@ne (STEM Education) veq
tndeuduiiseninuil 3 ndmnmssanadeueglussduauiionslaunn

NnransAnwmuIiniFeuiildiunsiansiseuinuuunanazfu@nw (STEM Education)
anuflswelaaglusziuanniian 3 au wazanufisnolaeglusziuann 33 au lnsldsudtinEouiauis
wolaegluseAuun aenrdesiuauideves imsuy Wil dunind n3eduns wavdnstde nseduns
(2557 Undnge) IiAnmsULuUMsiaRansTunsBouninermans Fos TanuazautBvesTaquuuaziiy
#nw (STEM education) westiniFeutulszanfnudil 5 nans3ds wudr dndsudianuimeladenisdn
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nsfnvifanaraenadestudeyadsnanmildainnisduniaiingeu feil
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Finasevomuld..” (S1, 5 nuAUS 2560)
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2. anufisnelanenisdnniseudauuuifnasiiudnw (STEM Education) vostiniFoudy
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1. dhiFeuildsumsdanisiioudmuunanazifufng (STEM Education) fianuanunsalunns
LLﬁi”Jz:wmé”qL%'auqmd']ﬂ'auL%'EJuaSwaﬁﬁaﬁwﬁzymaaﬁaﬁisﬁu .05

MnsansAng i snFeutuisosdnudi 3/5 AldTumstanisidoudmunfnasfuing
(STEM Education) fazuuuaiuauisalunisuidgmaeuldiunisdnnisieuinuuuifnazifufnwm
(STEM Education) i1y 27.08 2 nAzkumiy 40 Avkul AzkuuinSeulinvuuuvdussugaindinewse
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(STEM Education)laf3delddiiunsdanisiiouimutuneunisduiasmanud 5 tuneuvasaniou
duasunsaouinemansuazinalulad (2506: 219-220) fall 1. suntsa¥rennuaula 2. dumsdisauas
fum 3. Sunisesunsuazasioasy 4. Sunsueneawd 5. fumsussiiuna Tnsusazduneuvesnisianis
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a va v =

Seudinsouaziludacdieujifdeaues Fudunisduasulidnseudanuainnsalunisfininszi
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STEM egravsnzanuaziiuszdvsnmanniign feaenadesiunuidoves Syarintlsusnil(2553: 45-50) I
Anweuannsolunisuitymuesindeudulssanfnedil 5 dldsumsaouuuunisduiansmaniud
(Inquiry Cycle) futiniFeusiuan 16 Au kans3denuin fusnuansalunsuidaym fswuindeud
Ui 12 e Antdudesaz75.00 Fadulusmunusiidivuade fesar 70 muddiu 9nsuiTedhasiu
wandliiufanisdnnisSeusiingdaoudsliiifanssulumsaouidam wui dniFeuilédunisdanmsFeus
annsahanumsninemansludsegnaldlunisuideymla

2. wan1sfnwianufianelasensdnnisiseuinuuufnazifudny) (STEM Education) vea
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THE EVALUATION OF DEVELOP INTERNAL QUALITY ASSURANCE SYSTEM OF SCHOOL
FOR SUPPORT FOR EXTERNALASSESSMENT OF THE FOURTH PROJECT
FOR KAMPHENGPHET EDUCATION SERVICE AREA OFFICE 2
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AdAty: Ussdiulasamaiannssuumsdseiunanimniglu

Abstract
The research objectives were to evaluate the internal quality assurance system of school for
supporting the fourth external evaluation of the Office of Kamphaengphet Primary Education Service Area 2,
and to study the guideline for develop the internal quality assurance system of school for supporting the
fourth external evaluation of Office of Kamphaengphet Primary Education Service Area 2. The samples were
317 administrators and teachers. The 17 experts were interviewed for collecting data. The research
tools were questionnaires and interview forms. The data were analyzed by Mean, Standard Deviation,

and content analysis.
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The research result were as follows;

1. The input, process, and product evaluation of the intemal quality assurance system of
school for supporting the fourth external evaluation of the Office of Kamphaengphet Primary Education
Service Area 2 were suitable in high.

2. The guideline for develop the internal quality assurance system of school for supporting the
fourth external evaluation of Office of Kamphaengphet Primary Education Service Area 2 were ;

2.1 Set the meeting for teachers to know and understand the internal quality
assurance system.
2.2 Set the planning for follow up and evaluation the internal quality assurance.

2.3 Set the meeting for curriculum improvement by using Mind Mapping technique.

Keyword: evaluate the internal quality assurance system.
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TngTdguuuumsdnnisiseuilneldauaalugiu (Brain based learning)
dwsuiinBeutulssaufne i 2 Tsaudeusnena@unusing )
gLl Janinineaylan
Development of Writing Word Spelling by Spelling Section
Using The Brain-Based Learning Management Model (Brain Based Learning)
For 2™ grade Elementary School Students, Wat Yang (Me Mana Wittaya) School, Mueang

District, Phitsanulok Province.
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based learning)
Abstract
The purposes of this research were 1) to develop the set of skill training
exercises on writing word spelling by spelling section for " grade elementary school
students that used the brain-based learning management techniques in order to be

effective on standard 80/80 criteria, and 2) to compare learning achievement on
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writing word spelling by spelling section before and after learning, by using the brain-
based learning management techniques of Thai Language Department with " grade
elementary school students. The target group used in this study was 2" grade
elementary school students of Wat Yang (Me Mana Wittaya) School, Mueang District,
Phitsanulok; in the total of 15 people. The instruments used in this research were 1)
4 sets of skill training exercises on writing word spelling by spelling section that used
the brain-based learning management model (Brain Based Learning) for " grade
elementary school students; 2) learning management plan for 4 plans, and 3) pre-
post learning achievement test on writing word spelling by spelling section that used
the brain-based learning management model (Brain Based Learning) to analyze data
by finding the average, standard deviation and T-value testing.

The research findings were as follows: 1) the exercises of writing word spelling
by spelling section using the brain-based learning management model (Brain Based
Learning) for 2" grade elementary school students had the efficiency equal
85.24/85.67, higher than the standard of 80/80, and 2) the post-learning achievement
on writing word spelling by spelling section of the students who learned by using
skill training exercises which contained the brain-based learning techniques was

higher than pre-learning achievement.

Keyword: the skill training exercises on spell-writing, the brain-based learning

management model (Brain based learning)
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Abstract

This research aims were to: 1) study the condition of inventory administration of the
schools 2) Study the problem of the inventory administration of the school. 3) Find the guidelines to
develop inventory administration of the schools under the Office of Kamphaengphet Educational
Service Area 2. The sample consisted of 78 school administrators, 78 head of inventory and 78
inventory staff totally 234 and experts with knowledge and experience in successful school
management in inventory administration 17 persons. The instruments used in this research were
questionnaire with more than one answer and interview. Statistics used in data analysis were mean,
standard deviation Frequency Percentage And content analysis

The research found that;

1. The state of inventory administration in schools under the jurisdiction of the Office of
Kamphaengphet Educational Service Area 2, the overall level of performance was at a high level.

2. Problems in the inventory administration of school had six aspects the overall level of
performance was at a high level.

3. Instructional guideline of inventory administration in schools under the Office of
Kamphaengphet Educational Service Area 2 could learn about the rules of the giudelines to have a
meeting to clarify the planning and planning and explore the needs within the school. The supply of
materials to meet the needs and timely use. Organize or send staff to attend training to be
knowledgeable. To be skilled in the work of inventory. And with the rigorous procurement process to
get the inventory that meets the needs. The distribution of parcels should be outsourced to the
inventory when it is disbursed. There should be evidence in the bill of lading and should be strictly
disbursed. Distribution can check Inventory control to check inventory staff to make a complete and
current inventory control by checking inventory and survey inventory to be accurate. And appointing
a inventory member in the school. Maintenance should be maintained to regularly check the quality
of school supplies to be in ready condition if the school supplies are damaged that Not ready for
immediate repair. Schools should also set a budget for repairs and the distribution of the inventory
must be monitored the distribution of the registration of the inventory to checked to be current and

to survey the damaged and distributed.
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Abstract

The operating in the classroom aims to develop the ability of resolve scientific issues by
subject motion and effort STAD, the student's high school years, as follows: step action 1 research
plan (the Plan) is to prepare the design plan for the learning activity using techniques STAD story
forces and motion in detail science with plans to manage learning plan 6-hour time step 2
compliance plan (Action) plan a learning management to resolve the problem by using scientific
techniques, STAD, Reno. The movement and strong steps observing results from compliance plan
(Observe) is evaluated the ability to resolve scientific issues in learning process and reflection effect
(Reflection), samples used in research include high school students 1 school of Lomsakwittayakom
school studying in semester 2 academic years, the number of people 50 2560 tool used in this
research contains. The management plan, learn technique STAD temple-style ability to solve
scientific problems. Model, the observed behavior, the ability to resolve scientific issues and notes in
his diary: the idea was born from the students. Data analysis, statistics and data analysis with the
basic form a conclusion as to create a summary of data from the result of each student according to

the evaluation issues.
The research found that

1. Students who study strength and mobility using STAD techniques have the ability to solve
problems from a scientific situation during learning activities. The average score is 80% of the 50

students who can solve a scientific problem.

2. Students who study strength and mobility using STAD techniques have behavior that can
resolve scientific problems during learning activities. There were 40 students and 10 good students,

80% of the 50 students who could solve the problem.
Keyword : Management of learning using STAD techniques./ Ability to solve scientific problems.
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The Encourangement of Problem Solving Abilities about Force and Motion for Grade 7

Students by Using STEM Education.

o a v 1 o/ o/ v w2
Judan wiatu  uar dundu Wanu

Wanvisa Kaewpen1 and Nuntawan Phuaphan2

1o a  a X’ '3 a 1Y o 4
dnAnwlusunsuivivermansiald AMSATANEAT NNINYIRYINVAHINYTYTU
2 ¢ a a I ¢ a Y 9 3
91915981 MNVTIN @RI ANMSATANFEAT UANMINEIRYINVAHINYTYIU

UnAngD

nMiedaUfiRnsluduteundidifngussasd ioduaiuamnuannsalunisfnuidgminig
Igenans 309 uiuazmaedeud suuAnazfiudine (STEM Education) vestinFeudusisoufnuUd
1 fiFeusonsdnnisisoudmunssuiunseenuuuidaimngsy Wenmsuidymmeimenmans nausiedng
ldlumside WuihiFoutuisondnu®i 1/1 TsaFoumunuaivineds wasysal Madeud 2 In1sinu
2560 $117u 30 Ay TagldiBnsquesnaie edesdlefllunmsideusznouse 1) ununsdamsious 3 usu
2) wuwinmnuanansalumsaudtamaaneimans 3) wudunaifdassaing @) wwutufineyiiu add
Malunsiaszsidoya ldun Aade Adudonvuuinsgiu adfinismaasuni uariinsizidoyaids
AATN

Han1IFenud LinSeudianuannsalunsfnuidymmdneimans Sos usswarnsindoud 7
BousemsiamsiFouinunszuaunsesnuuuiddimnssy niadougsnineudusgisidoddgmsedian
seiu 01 2. thieudamwannsalumsaudidammaingimaniudsanildsunsdnnisSouinuuuian
aviuAnyIshonssuIuseeNUUUEAMNTIY Bo1 uswaznsiadeudl dinnuunnssiussdiodfams
adffisydu 01 laeidevhnsfiorsanduneduiuinidoudanuannsolunsfnuidgmgatulunngfy
?zfﬁm”mﬂ'15é’um{]zymﬁmmmmmqaﬁqm

AdAgy : Anuansatun1sAnuideym / azifudne

Abstract
The purposes of this research were to encourage of the Problem Solving Abilities about
force and motion using STEM Education for 7" Grade students by using engineering design process to
solve the problem of science. The sample was the 7 Grade students at Suankularbwittayalai
Phetchabun school consisted of 30. The second semester of academic year 2017 by simple random
sampling. The instruments in this research were 1) lesson plans. 2) The ability to solve scientific
problems. 3) Semi-structured. Interview 4) Recording Diary. The data analysis were mean, standard

deviation and t-test dependent. Data were analyzed by qualitative method.
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The result found that; 1) Talented students of Problem Solving Abilities about force and
motion. by using engineering design process. The students of Problem Solving Abilities. Post-test was
higher the pre-test at .01 level of significance. 2) Talented students of Problem Solving Abilities.
found that the Problem Solving Abilities Each side. It was found that students Problem Solving
Abilities. After by Using STEM Education By Using Engineering process. The students of Problem
Solving Abilities. At .01 level of significance. When considering each aspect, When considering each

aspect. It is found that the finding way of the students solving abilities is maximum.
Keywords: Problem Solving Abilities / STEM Education
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Abstract

The purposed of this research were to compare learning outcomes in Physics - linear
motions between before and after using PDCA package and to study students’ satisfaction toward
learning Physics - linear motions using PDCA package. The participants in this study were 10
Matthayosuksa 4 students of Bankhonpittaya School in the second semester of 2017 academic year,
who were selected by purposive sampling. The research instruments were PDCA package of Linear
Motions, achievement test, and the satisfaction questionnaire toward learning Physics — linear
motions using PDCA package. The data were analyzed by compared mean and standard deviation.
The research results found that the students’ learning outcomes were higher than previous at the
.05 level of significance and the students’ satisfactions toward learning Physics using PDCA package

were at high level (X = 4.43) for all areas.

Keywords : learning outcomes in Physics / linear motion / PDCA package
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Integrated Leadership Development Guidelines for Students of

Merchant Marine Training Centre
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Abstract
The Purposes of this research were to determine 1) Integrated leadership for students of
Merchant Marine Training Centre 2) Integrated leadership development guidelines for Students of
Merchant Marine Training Centre, the sample was 90 Merchant Marine Training student. The tool
use to collect data were a questionnaire and the interview. Statistics used for data analysis were

frequency, percentage, arithmetic mean, standard deviation and content analysis.
The findings revealed that.

1. Integrated leadership for students of Merchant Marine Training Centre ,
Collectively and individually, was found at a high level.
2. Integrated Leadership Development Guidelines for Students of Merchant
Marine Training Centre as followed,
Merchant Marine Training Centre should provide professional guidance and integrated

leadership development activities for the students to create awareness of the importance of
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marine professional and focus on the vision; organize short-term and long-term internship
evaluation; create awareness of the professional internship to enhance student's life skill and
also the organizational commitment and self-adjustment to the changing world and technology,

creating innovation and lifelong development.

Keywords: Integrated Leadership/ Merchant marine training student
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Abstract

This research is the study development of integrated quality assurance system with

Engagement of the Faculty of Education by the knowledge management process. Objective for

To study the context of quality assurance , the result of the mission of the Faculty of Education

with the Society and development of integrated quality assurance system with Engagement of

the Faculty of Education by the knowledge management process. The informant group consists
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of Lecturer in Faculty of Education Uttaradit Rajabhat University. The data collected by focus
groups, document analysis and System feasibility evaluation by questionnaire. The data were
analyzed by descriptive statistics analysis and content analysis.

The result found that the level of perception of the instructors in the course of the
implementation of the quality assurance indicator. The average level of awareness was high.
Problems in quality assurance. The average level of problems in operation was medium level.
The development of integrated quality assurance system, the engagement of the Faculty of
Education by the knowledge management process consists of four factor: input factors consists of
6 items , process factors consists of 5 items , output factor consists of 5 items and outcome

factors consists of 4 items. The four aspects of feasibility evaluation are very high.
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