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ABSTRACT

The purposes of this research were to: 1) develop the science learning
activities based on brain-based learning concept integrated with inquiry teaching
method (5Es) on the topic of Water for Life and Air Surrounded Us of Science Learning
Area for Prathomsuksa 3 students to achieve the required efficiency criteria of 80/80,
2) compare the students’ learning achievement scores obtained before and after the
intervention, 3) compare the students’ basic science process skills before and after the
intervention, and 4) examine the students’ satisfaction toward learning through the
developed activities. The samples consisted of 45 Pratomsuksa 3 students of class 3/5
from Anuban Sakon Nakhon School under the Primary Educational Service Area Office
1 at the second semester of 2017academic year. The research instruments included:
1) lesson plans, 2) a learning achievement test with the reliability of 0.83, 3) a basic
science process skills test with the reliability of 0.80. and 4) a set of questionnaire
concerning student satisfaction toward learning through the developed activities.

The statistics for data analysis were mean, standard deviation and Dependent Samples

t-test.



The finding were as follows:

1. The science learning activities based on brain-based learning concept
integrated with inquiry teaching method (5Es) on the topic of Water for Life and Air
Surrounded Us of Science Learning Area for Pratomsuksa 3 students had the efficiency
of 90.16/82.11, which was higher than the set criteria of 80/80.

2. The students’ learning achievement after the intervention was higher
than that of before the intervention at the .01 level of statistical significance.

3. The basic science process skills of the students after the intervention
were higher than those of before the intervention at the .01 level of statistical
significance.

4. The satisfaction of the students toward learning through the

developed activities was at the highest level (X =4.68, S.D. = 0.51).

Keywords: Science Learning Activities, Brain-Based Learning Concept,

Inquiry Teaching Method (5Es)
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3.1 {Anugnsiay 460 | 055 NN
3.2 fandaendntadng 480 | 045 | anfign
3.3 aBAANBINUANTYNTENS 480 | 045 | wnfign
598 475 | 006 | wnfign
4. fnusnsEnnsiEeus
4.1 gnéies uazdniau 460 | 055 | wniign
4.2 AaAARNNUAUTTMIANTEEUS 440 | 0.89 NN
4.3 MENeaNiUTTay uavde e 480 | 045 | anfign
4.4 winnzanfua unsdaianssunisBeus 480 | 045 | wnfign
4.5 fipanusteiflasuazdining 480 | 045 | wanfign
798 468 | 019 | wnfign
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#1919 10 (518)

F18nN15USLRY

FLAUAMNANIEEN

X SD. | wilamy
5. FUNANGINNSITUSE
5.1 AaAARNTUAUTTAIANTEEUS 480 | 045 | anfige
5.2 MHNEANAUTTAU Uavda e ey 460 | 089 | wnfign
5.3 AL AN AN IR 193 480 | 045 | anfige
5.4 97MI1 NIFRITWBIY 460 | 055 | wnfign
598 470 | 021 | annfige
6. AuMsIaNaUsEIiuNg
6.1 AEAAABNNUANTENTTEENS 480 | 045 | anfign
6.2 ABARABINUALITEANANISIEENS 420 | 0.84 NN
6.3 ATnnaLsziRuna indnsfladanatasiiung
NEAARBINLIALTEAIANTITEYNS 480 | 045 | anfign
6.4 WLAANALSHAUNAATELAGNTIAIIANE Tinus
AMANE U BUNIU T AIALAZANTIOULANUNANG AT 420 | 0.84 NN
6.5 INOUTINFIANALSHRUNARTEUAGHIY FTATHE
MINYE AMANEUMTEUANLIEAIA LAZANTIOUSATNNANGRT 460 | 055 | wnfign
598 452 | 020 | annfige
7. FUNTEUINNNSIANTSIENS
7.1 aaAARSAUNIANTTH 440 | 0.89 NN
7.2 AAAARBNNUYALINYBINFNANTEN1TEWS 420 | 0.84 NN
7.3 HANNIMENLANAUIEAU UaTEnIfiEeu 480 | 045 | wnfige
7.4 {jBeufidonsanlufianssunisBans 420 | 0.84 NN
9 4.40 0.21 HN
8. AufianTsunITITens
8.1 seandevfiumsznsdeng uargalavasdnnsdenl | 460 | 055 | wniign
8.2 AnduiumannsinfansaaanadastUnNsTUMN1
TANNTEYNS 4.40 | 0.89 aly
8.3 fAAnHEnn $1e WsnzaNfUnAIAZTEALTIE 460 | 055 | wnfign
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F18nN15USLRY

FLAUAIHMANIZ TN

X SD. | uwdamw
8.4 finnsdnfansanilitiwinuznazuouniafia nsasile
UiRuara319n9AAN; 460 | 055 | wnfign
8.5 fjBenfidausantufiansaunisBeng 455 | 017 | wnfige
598 470 | 021 | wnfige
9. finuRe/unaaFeng
9.1 ABARABINLUANTENTALNS 420 | 0.84 NN
9.2 ABAAABINUALITEANANISIEENS 440 | 0.55 N1
9.3 aBARABITUAINTINAITENS 480 | 045 | anfign
9.4 AANNNAINNANNANY FBAANBITLIE
WATAINAINITNYBIN FEY 460 | 089 | wnfign
9.5 jidenididansanTunslidounaadens 480 | 045 | anfign
598 456 | 022 | wnfige
et 459 | 006 | wnfige
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v o/ o/ g
1979 11 NANITUSSIHUANNADAARDIUD LL‘LILI‘VIWN@UQ@NNNNQVIﬁW’Nﬂ’]ﬂ%ﬂH

! = Ya -3 dl ¥ dl a2 o
NYNFITCNITIYUIINEIFINAT LIB WA aZIRULAraINIATELAILTT

1
=

VDI BE11eY

Sl szfuaNAnTiue B BTy
. 1 . T . Z R 10C Gl
AN AR 1 AR 2 AUN 3 AL 4 AUN B
1 +1 +1 +1 +1 +1 5 1 e
2 +1 +1 +1 +1 +1 5 1 G
3 +1 +1 +1 +1 +1 5 1 G
4 +1 +1 +1 +1 +1 5 1 G
5 +1 +1 +1 +1 +1 5 1 G
6 +1 +1 +1 +1 +1 5 1 e
7 +1 +1 +1 +1 +1 5 1 e
8 +1 +1 +1 +1 +1 5 1 G
9 +1 +1 +1 +1 +1 5 1 e
10 +1 +1 +1 +1 +1 5 1 e
11 +1 +1 +1 +1 +1 5 1 G
12 +1 +1 +1 +1 +1 5 1 e
13 +1 +1 +1 +1 +1 5 1 T
14 +1 +1 +1 +1 +1 5 1 G
15 +1 +1 +1 +1 +1 5 1 G
16 +1 +1 +1 +1 +1 5 1 T
17 +1 +1 0 +1 +1 4 0.80 et
18 +1 +1 +1 +1 +1 5 1 G
19 +1 +1 +1 +1 +1 5 1 T
20 +1 +1 +1 +1 +1 5 1 G
21 +1 +1 +1 +1 +1 5 1 %
22 +1 +1 +1 +1 +1 5 1 e
23 +1 +1 +1 +1 +1 5 1 %
24 +1 +1 +1 +1 +1 5 1 %
25 +1 +1 +1 +1 +1 5 1 e
26 +1 +1 +1 +1 +1 5 1 %
27 +1 +1 +1 +1 +1 5 1 %
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SRty szfuANARTiue B BTy

5 d P P R P Z R I0C aqUna
AN AR 1 AUN 2 AUN 3 AL 4 AUN B

28 +1 +1 +1 +1 +1 5 1 G
29 +1 +1 +1 +1 +1 5 1 G
30 +1 +1 +1 +1 +1 5 1 %
31 +1 +1 +1 +1 +1 5 1 %
32 +1 +1 +1 +1 +1 5 1 G
33 +1 +1 +1 +1 +1 5 1 %
34 +1 +1 +1 +1 +1 5 1 e
35 +1 +1 +1 +1 +1 5 1 G
36 +1 +1 +1 +1 +1 5 1 G
37 +1 +1 0 +1 +1 4 0.80 e
38 +1 +1 +1 +1 +1 5 1 G
39 +1 +1 +1 +1 +1 5 1 e
40 +1 +1 +1 +1 +1 5 1 e
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A191 12 NAN1TUTURUAINIBAAR BN BILL LN ARBLIAVINELATTLIUATT
NWNIWBIFERT NFNFTENTITELUFINYFNERS 1389 HUNBTIAUREaINA

TBUAILTT YBINBEIBIY

ilaratayl] szfuANAR LB BET0y

v o p p e R J N 10C aqUng

AN AUN 1 AKN 2 AR 3 AU 4 AW B
1 +1 +1 +1 +1 +1 5 1 et
2 +1 +1 +1 +1 +1 5 1 GG
3 +1 +1 +1 1 1 5 1 et
4 +1 +1 +1 1 1 5 1 e
5 +1 +1 +1 +1 +1 5 1 GG
6 +1 +1 +1 1 1 5 1 et
7 +1 +1 +1 1 1 5 1 e
8 +1 +1 +1 +1 +1 5 1 GG
9 +1 +1 +1 1 1 5 1 e
10 +1 +1 +1 1 1 5 1 et
11 1 +1 +1 +1 +1 5 1 et
12 1 1 1 +1 +1 5 1 et
13 1 1 1 +1 +1 5 1 et
14 1 1 1 +1 +1 5 1 GG
15 +1 1 1 +1 +1 5 1 GG
16 1 1 1 +1 +1 5 1 et
17 1 1 1 +1 +1 5 1 GG
18 +1 +1 +1 +1 +1 5 1 G
19 1 1 1 +1 +1 5 1 et
20 +1 1 +1 +1 +1 5 1 GG
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AN 13 AANITUSRNANNAD AR ENTESLLILUABLOTHAITHRIND la2a9siniS e
dld 1 = v a = v a v ) ] o
VINGlﬂﬂ"l‘iL‘iiluﬂ’mﬂ@ﬂ‘i‘mﬂ"lﬂiilugm’mLLW]ﬂﬂﬂ’]‘iT‘ﬁﬂN@d ugu saunu
AINBUUULAUIEENIANNS (5Es) 1389 HiNeTAnULaza1N1ATaLAILTT

ARNANITTNITELUIINEFNART VDI BBy

fngau ﬁxﬁumqquﬁml,ﬁuﬂmﬁl,%ﬂquy

Y 4 p p e p DR I0C | ajUna

BN AR 1 AR 2 AU 3 AL 4 ALY B
1 +1 +1 +1 +1 +1 5 1 GG
2 +1 +1 +1 1 +1 5 1 et
3 +1 +1 +1 +1 +1 5 1 W
4 1 1 +1 +1 +1 5 1 et
5 +1 +1 +1 1 +1 5 1 et
6 +1 +1 +1 +1 +1 5 1 et
7 +1 +1 +1 +1 +1 5 1 et
8 +1 +1 +1 1 +1 5 1 et
9 +1 +1 +1 +1 +1 5 1 et
10 +1 +1 +1 +1 +1 5 1 et
11 1 1 1 +1 +1 5 1 et
12 1 1 1 +1 +1 5 1 et
13 1 1 1 +1 +1 5 1 GG
14 1 1 1 +1 +1 5 1 et
15 1 1 1 +1 +1 5 1 et
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M99 14 ATAINENN (P) ANBIHITITUUN (1) LAZATATHIEDNH (1) 2BIULLLVIANDL

TAHARNONDNNNIFEYY 1389 YUNeTIRUazaIn1ATaLALTT

NRNANTENTEEUIWEMART ATusinGeuiulseananenn 3

$oft | AAnEen (P) | AIBIWIAsuLN (1) | $87 | AnAnEenn (P) | AN8IWnasauen ()

1 0.33 0.30 21 0.27 0.52
2 0.31 0.36 22 0.36 0.44
3 0.36 0.34 23 0.51 0.47
4 0.40 0.25 24 0.47 0.41
5 0.27 0.41 25 0.29 0.49
6 0.47 0.35 26 0.38 0.40
7 0.56 0.37 27 0.69 0.47
8 0.62 0.28 28 0.53 0.44
9 0.53 0.37 29 0.42 0.56
10 0.67 0.29 30 0.49 0.35
1 0.73 0.35 31 0.60 0.52
12 0.69 0.54 32 0.67 0.41
13 0.71 0.43 33 0.67 0.48
14 0.62 0.46 34 0.64 0.55
15 0.58 0.44 35 0.40 0.39
16 0.42 0.43 36 0.38 0.52
17 0.73 0.46 37 0.58 0.61
18 0.62 0.28 38 0.49 0.53
19 0.40 0.47 39 0.62 0.57
20 0.36 0.33 40 0.64 0.58

ANAIHIZBNUBILUUNAFEUYINRUU 1, = 0.83
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M99 15 ATAIIHYNN (P) ATEIUIAFILEA (1) WATATAIMHITENY (r,) 2DIUUUNARAL
TAAIMHATHITOATUWINBLNTLLINNITVIWNAINGIFERNT 1389 WUNDTIR
WRTENNIATBLAILGT NFNAITTNITELUFINEIFNEART FnSuinEeY

dUszanAneTN 3

$oft | Armamen (P) | Avgnwiasunn () | $eft | Aaemean (P) | A1BIWIesuNn (1)
1 0.67 0.33 11 0.67 0.50
2 0.63 0.42 12 0.71 0.42
3 0.54 0.42 13 0.71 0.58
4 0.71 0.42 14 0.58 0.67
5 0.63 0.58 15 0.71 0.58
6] 0.67 0.50 16 0.63 0.75
7 0.67 0.67 17 0.67 0.50
8 0.71 0.58 18 0.74 0.58
9 0.58 0.67 19 0.67 0.50
10 0.63 0.58 20 0.67 0.50

ANANIZANUIBILUUNANELVINRLU 1, = 0.80



SIMANUIN 9

o2

HANTSILASICRUDBHA

U






201

A1979 16 UAAIUITRVNBNINIBIUNWNFIANI9BERg AN uWIRnns (Fanpadingu

FIMAUNITFDUUULAVIEIEMIANNS (SEs) 1389 WLieTdnuaY

BINTPFTBUFINIT NFNEITENITEEUIWEIAERT A MTUINIGEY

FaanANuNTT 3 (E4/E,)

ﬂﬁiLLuuLLUUW@Iﬂ@UMﬁQ L%ﬂuLLNuﬂqﬁﬁﬂﬂqﬁL%ﬂuiiﬁ ALRUNBDL
e 1 o | 5] 4 56 | 78 | ™ WRIBE
10 10 10 10 |10 10| 10| 10/ 8 (40)
1 9 10| 9| 9| 9 8|10 9 73 31
2 8 10| 9 | 10| 8 | 9 | 9 | s 71 34
3 8 ' 9 | 10| 8| 9 10| 9 | 10| 73 32
4 8 9 | 10| 8| 9 10| 9 | 10 73 32
5 8 | 8 | 8 |10 10| 8 | 8 | 10 70 33
6 o | 8| 8 | 10|10 9| 8 |10 72 34
7 8 9| 8 | 10|10 8| 8 | 10| 7 36
8 9o | 8| 9 |10 10| 9 | 8 |10 73 31
9 8 | 8 | 8 | 10|10 9| 8 | 10| 7 31
10 8 | 8 | 8 | 9 10 8 | 8 | 10| 69 31
11 9o | 8 |10 10 10 & | 8 | 10 73 33
12 9 |9 | 8 | 10| 10| 10| 8 | 10| 74 31
13 8 | 8 | 9 |10 10 8 | 9|10 72 31
14 8 | 8 | 8 |10 9 | 8 | 8 | 10| 69 32
15 8 | 8 | 8 |10 10| 9 9 |10 72 31
16 9 | 9 | 8 10 10 8 | 8 |10 72 31
17 8 | 9 | 8 10 10 &8 | 9 |10 72 32
18 8 | 8 | 9 |10 10| 9 | 8 |10 72 30
19 9 |9 | 9 |10 10 8 | 8 | 10 73 32
20 8 | 9 | 9 10 10 9| 9 10| 74 31
21 9o 10| 8 | 9| 8 | 8 | 10| 9 71 33
22 8 |10 9 10 9 9| 9|9 73 33
23 8 | 9 10| 8 9 10| 9 |10 73 34
24 8 | 9 |10 10 9 |10 9 |10 75 35
25 8 | 8 | 8 1010 8 | 9 | 10 7 34
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19749 16 (§19)

ALUMMLLUNAREUMAIEEUUAUNITT AN T Eens T AZUUUFDL
i 1 2 3 4 5 6 7 8 o NAFE

10 10 10 10 10 10 10 10 80 (40)
26 9 9 8 10 10 9 8 10 73 35
27 9 9 9 10 10 10 8 10 75 36
28 9 8 9 10 10 9 8 10 73 36
29 8 8 8 10 10 9 8 10 71 33
30 8 8 9 9 10 9 8 10 71 34
31 9 8 9 10 10 8 8 9 71 31
32 9 9 8 10 10 10 9 10 75 36
33 8 8 9 10 10 8 9 10 72 32
34 9 9 8 10 9 9 9 10 73 34
35 8 8 8 10 10 9 9 10 72 33
36 8 8 8 9 9 8 8 10 68 31
37 8 9 8 10 9 9 9 10 72 30
38 8 8 9 10 9 9 8 10 71 31
39 9 9 9 10 10 8 8 10 73 32
40 8 9 9 8 9 9 9 10 71 33
41 9 10 8 9 8 8 10 9 71 36
42 9 10 9 10 9 9 10 9 75 36
43 8 9 10 8 9 10 9 9 72 31
44 8 9 9 10 9 10 9 10 74 35
45 8 8 8 10 10 8 9 10 71 35

TIH 377 391 390 434 429 396 388 441 3,246 1,478

LQ’Z%T—.I 838 | 8.69 | 8.67 | 9.64 | 9.53 | 8.80 | 8.62 | 9.80 | 72.13 32.84
S.D. 049 | 070 | 0.71 | 0.68 | 0.63 | 0.76 | 0.65 | 0.46 1.58 1.86

30URY | 85.77 | 86.88 | 86.66 | 96.44 | 9533 | 88.00 | 86.22 | 98.00 | 90.16 82.1

U9 RMBNINDBINTEUINNII/NARNS (E,/E,) (90.16/82.11)
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= =\ o/ g =\ ! =\ o A o/ = dl =
A998 17 Lﬂ‘if-_l‘i_lL'V]?_I‘LIN’Z\]NNi]'VIﬁV]’Nﬂ"l‘iL‘ﬁﬂuﬂ@uL‘jﬂuLL@mfiﬂﬁLiﬁuﬂﬂ@uﬂﬁﬂumﬁﬂu

FaswmnisdnnisBeuianunafnnis ianeaiiugin sanfunsaeu

WULRULENENIAAINS (5ES) (389 HUiNaTARULAzaIN1ATaLAILTT

AFNANTENTEEUIEFART FduinEeutulssanAnenn 3

o AZHHUIANBDL i AZLHRVIANDL
LRUN T - A LRUN . ” T o
DU (40) | NaNLeEH (40) NBULIEU (40) IRILTEY (40)

1 16 31 21 15 33
2 19 34 22 18 33
3 15 32 23 26 34
4 18 32 24 27 35
5 19 33 25 25 34
6 22 34 26 26 35
7 28 36 27 28 36
8 16 31 28 24 36
9 17 31 29 18 33
10 16 31 30 19 34
11 25 33 31 17 31
12 15 31 32 28 36
13 16 31 33 18 32
14 21 32 34 27 34
15 17 31 35 26 33
16 16 31 36 16 31
17 15 32 37 22 30
18 18 30 38 18 31
19 24 32 39 20 32
20 17 31 40 19 33
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M99 17 (518)

o ALLRUEIANBU o AZLURYIANAL
LU : = o A LRUN ) " - A
NBLT81 (40) | MasLaed (40) NBULTER (40) NRILIYU (40)
41 24 36 44 24 35
42 28 36 45 23 35
43 20 31
99N 926 1478
Bl 20.58 32.84
S.D. 4.37 1.86
Spuay 51.44 82.11
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19 18 WSHUWIEUAINNATNITOATUANE NS ZUIUNITNININFTH NS NBUIFLN

uaznASeNanInGeuiEeufiauNun19TAn1s BansanuWaRnn E

A

anauiing i sandunaseuuuURUEIENIAN3 (SEs) 1389 WieEdn

WAYBINTATELAILTT NFNEITLNITEYUFINYIAERT FNTUHNIEEN

AUz aNANEITN 3

4 AZLHUIANBDL 4 AZLHRYIANBDL
LNUN . " - A LRUN T4 - A
NDKLIEN (20) | 11[9L589% (20) NDWLIYU (20) 1A9LT8R (20)
1 6 14 21 8 14
2 7 17 22 12 17
3 6 11 23 11 16
4 7 13 24 13 16
5 8 13 25 10 14
6 10 17 26 12 16
7 12 18 27 13 18
8 7 13 28 10 15
9 6 15 29 8 13
10 5 12 30 8 14
1 9 16 31 7 14
12 5 12 32 13 18
13 4 12 33 8 14
14 8 13 34 9 17
15 6 12 35 8 16
16 4 12 36 § 14
17 4 12 37 10 16
18 9 11 38 8 14
19 1 18 39 9 15
20 7 12 40 7 13
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M54 18 (Fi|)
y AZUUUAFDL ¥ AZIHWIARDL
W . W —
ADUEYY (20) | WaIL58 (20) NauEeY (20) | Wa9EY (20)

41 1 17 44 10 15

42 14 18 45 10 15

43 8 14
99 384 656
e 8.5% 14.58
S.D. 2.58 2.08

21.33 36.44

SRuny
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A9 19 (91|)

15

205

14

216

4.80 | 4.56

13

210

12

21

1

209

10

209

214

476 | 4.64 | 464 | 469 | 4.67

213

216

205

456 | 4.80 | 4.73

212

4.7

215

209

210

0.56 | 053 | 0.42 | 0.46 | 0.59 | 0.50 | 0.50 | 0.48 | 0.53 | 0.53 | 0.47 | 0.56 | 0.50 | 0.59
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