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ABSTRACT

The purposes of this research were to 1) construct lesson plans based on STEM
education on the topic of Changes of Substance to meet the efficiency criteria of 80/80, 2)
compare students’ problem-solving ability before and after the intervention, 3) compare
students’ learning achievement before and after the intervention, and 4) examine
students’ satisfaction toward the constructed learning management. The sample of this
research, obtained through cluster random sampling, consisted of 36 students from
Prathomsuksa 5/1, Mueang Sakon Nakhon School (That Narai Cheng Weng), Mueang
district, Sakon Nakhon province, in the academic year 2020. The tool for the experimental
session included five lesson plans. Data collection tools consisted of a problem-solving
ability test, a learning achievement test, and a satisfaction questionnaire. The statistics
comprised mean, standard deviation, and t-test for Dependent Samples.

The research findings were as follows:

1) The efficiency of the lesson plans based on STEM education on the topic of
Changes of Substance was 80.00/80.33, which met the defined criteria of 80/80.
2) The problem-solving ability of students after the intervention was higher than

that of before at the .01. level of significance.



3) The learning achievement of students after the intervention was higher than
that of before at the .01 level of significance.
4) The satisfaction of students toward the learning activity management was at

the highest level.

Keywords: Problem-Solving Ability, STEM Education, Changes of Substance
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10 70 83 13 178
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15 57 83 27 711
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19 70 77 7 44
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23 63 83 20 400
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24 12 25 13 169
2h 14 26 12 144
26 12 25 13 169
27 7 25 18 324
28 6 28 22 484
29 8 25 17 289
30 8 23 15 225 t=23.18
31 6 22 16 256
32 11 26 15 225
33 7 25 18 324
34 7 25 18 324
35 10 24 14 196
36 12 25 13 169
PIEY 354 876 522 272484
WA 9.83 24.33

S.D. 3.18 2.00

J88AE 32.77 81.10
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M99 18 (512)
Amafevnanay AadARanTH AmidtegLnTn. y . _ v o Ve
4 L v L . ANUNTIALATLSUR NG Aazlaniilndy
@271 AN3EEU] nN3EEU3 NN3EEUg
1 2 3 4 5 § 7 8 9 10 il 12 13 14 15 16 17 18 19 20
W | 167 | 163 | 174 | 171 | 166 | 173 | 180 | 181 | 183 | 183 | 182 | 181 | 168 | 170 | 175 | 185 | 181 | 187 | 190 | 194
Lﬁfﬁlﬁl 4.64 | 4.47 | 4775 | 4.64 | 4.47 | 464 | 481 | 41 | 483 | 481 | 475 | 4.69 | 431 | 4.33 | 444 | 4.69 | 456 | 4.69 | 4.75 | 4.83
SD. [ 049 | 0.51 | 0.44 | 0.49 | 0.51 | 0.49 | 0.40 | 0.40 | 0.38 | 0.40 | 0.44 | 0.47 | 0.47 | 0.59 | 0.50 | 0.47 | 0.50 | 0.47 | 0.44 | 0.38
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19 5 Bav N9WAsHAeIEns lasn1sdnnsBenguUUAZAN AN

ADINLTBLIAIEYNS 3 AU
U

WiBEa AL . FLFUAIN
18N15UTLRN - A
11213 WNTAN
PUBIALISENDLIBIUNUNITTANN T F e
1. SRS ALEZNDLIBILAUNITTANT I3 e
gnADd ATUAIY 515 1|5 5 | wanzanfign
2. BenansrdAyaennaesiuqatLlszain
M@ wenNUanivadAnreiEes
fazaoulndian 5 5|5 | 5 | wanzaniign
5. AALTZAIANNTE L1 AR UNIAEARGEY
Audndimaasmdngna 5 15| 5 5 | wwnzaniige
4. fnnatuagalsraennngEeng lapsy
FIATARING ATUVINHENTELINNTS
LAZANHAMAN DI AR Tz AR 515 |5 5 | wwnzaniige
e 5 | wnnzanfign
PTENENTENa G
5. \anaanARDITLqALISEAIANISIEEYS
LATHANS BN AN G AT 515 1|5 5 | wanzanign
6. iemilmnannanls wanzantdeeemden | 5 | 5 | 5 5 | wmnzanfign
7. damansrhuusaziewinminBouiinaing
Araanta AR ANEHN S0 AN
uniToymn uazsiaanag laln 5|5 |5 5 | wnzanfign
8. ievanar uaaziEasfianumsnzaniuLan
filatunasfinen 5|5 |5 5 | wwnzanfign
e 5 | winnzanfign
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A1374 19 (79)
WiZeamny AL . FLAUAIN
318N17UTURN - A
T 123 WMHNZ AN
AMUNTIARaNTTNNNTIEEUS
9. AINTTNNNTFLUTIAAARES IHIZFHTL
qalaraaAnIaidens 5|5 |5 5 | wnzandign
10. fA9NTIHATFEEUTAIHITARE
AHEHNT0 N Eyvn 55| 5 5 | wnzanfign
1. flangasiinlmsdunenasniassauuun
ARNANLA 515 |5 5 | wnzanfign
e 5 | wanzanfign
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_ BB Y AT y FLAUAINN
318A19U TN \wae
T 123 WHITAN

AMUBIALTENDUYBIUNUNITIANITIEENG
1. Induaang Bas nnaAuulasessans A

AINEBAARBNNLAUTEAIA WATNAN1TEEU | 5 | 5 | 5 5 | winvaniige
2. WamanszluunazFawinbninGeuanisai

gl tunisimanananantuns

wnTeymnia 5 | 4 | 5 | 467 | muzaniige
3. WevnanszuunayBaninminGuuiaoug

AHIENTe uazfininEznazuaun1INIg

WEFERT 5|5 |5 5 | winvaniige
4. damanszbuumazFasiinumsnzaniunan

lalunnsdnnisBeug 55 |5 5 | munzaniige

1 J
\Rae 4.91 | mnnzaNiign

AMUNTITIATANTTNATTEUT
5. flansIunTEENFUaENNTARLN TN 51 5| 5 5 MHNZENTIgA
6. fianssnnaBaugyinminGeudnineznis

wnileymn 4 | 5 | 5 | 467 | wizauiiga
7. flanssnnnsBengaaaanninGeuinaian
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\RAe 491 | wHNzaNAIge
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1. Aouazgunanimasbiindenaannansg

Aanta LAZEIER R AT ETHN T

Tunnsunteymn 55| 5 5 | wwnzaniige
12. ApuazgUnaninisdnniadensyinninGen
asnaminfUazgnalaluided o Tn 55| 5| 5 | wsnzaniign
e 491 | wnzanfign
AHINTIALAZLITAUNA
13. ABMainUsndunasannaesiugalaran
Lazfi9ngINNITBENN1TIEY 55| 5 5 | wmnzanfign
14. inEenfiasnliniadn waznisg
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M99 21 ANAEHANABAARDIIBILNNNITIANTTIEEUT 138 N1SLUAERLLAY

ADINTG FUUTZONANHITN 5

mwﬁmﬁmm@%mmm NATIN .
WIS A1 . Y
_ L el . . . AZLUUINN AN T
IANTTEFEHRFY | AUV T | AUV 2 | AUND | o 10C
pBIY5Y
1 +1 +1 +1 3 1 Tl
2 +1 +1 +1 3 1 Tl
3 +1 +1 +1 3 1 Gf"ii%f@;/
4 +1 0 +1 2 0.66 Yol
5 +1 0 +1 2 0.66 Tuln

SRNILNIAR LDFBUTIN N UNABINIY 0.5 Tl

9I0A1TN 2T WUAIUNHNTIANTTEEUS |

¢ ! 1 1 1
LERT AU B LLNU %aﬁmmwmmgizmw 0.66-1.00

ATAITHATIATHITHDN TN

AN 22 ANABHAITHABAARENUAY LL‘LI‘LI“V]ﬂﬂ’m_l{‘l/ﬂﬂfJ'TNN"IN'ﬁfIT‘Hﬂ’ﬁLLﬂﬂQ;JM'T

599 NS ALRLURIE9AS BUUSEaNANEIDN 5

?Jgjﬂﬂﬂ‘]_l ﬂquﬁWLﬁuﬂﬂﬂgL%ﬂrJﬁqiy NNTINACELHU : o
. . e . v A1 10C | Agvinlute
AT | AU 1 | AN 2 | AW 3 | 9nBenwnny
1 0 +1 +1 2 0.66 Toln
2 +1 0 +1 2 0.66 Tolo
3 0 +1 +1 2 0.66 Toln
4 0 +1 +1 2 0.66 Tolm
5 0 +1 +1 2 0.66 Tolo
6 0 +1 +1 2 0.66 Tolm

SANILNIAR PDFBUTIN AN UNABINIY 0.5 Tl

INFANITN 22 WLINBFAURATAITNATIATHTEANINIWLN DT T713U 6

Aty B9iAIAINATIDYTENINY 0.66-1.00
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M99 23 AFEHANHNEAANDNYDS LLUU’]@IN@NNQVWW’NT‘I’]‘H%EI%

599 NI9UALRLURIVDINTS TUUSEaNANEITN 5
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%@N'ﬂu ﬂqr‘lNﬁﬂLﬁuﬂ@\Wj’Lﬁlﬂqsﬂ'qm WNNFTIHNA SN . o
v . - . v A1 10C | nageinluly
1071 | Aufl 1 | AN 2 | AuA 3 | 91nyiTeagy

1 -1 +1 +1 2 033 | Toluln
2 +1 +1 +1 3 1 Toln
3 +1 +1 +1 3 1 Gf"ii%f@;/
4 +1 +1 +1 3 1 Toln
5 +1 +1 +1 3 1 Gf"ii%f@;/
6 +1 +1 +1 3 1 Tola
7 +1 +1 +1 3 1 Toln
8 +1 +1 +1 3 1 Tola
9 +1 +1 +1 3 1 Toln
10 +1 +1 +1 3 1 Tolo
1" +1 +1 +1 3 1 Toln
12 +1 +1 +1 3 1 Toln
13 +1 +1 +1 3 1 Toln
14 +1 +1 +1 3 1 Toln
15 +1 +1 +1 3 1 Toln
16 +1 +1 +1 3 1 Toln
17 +1 0 +1 2 0.66 Toln
18 +1 0 +1 2 0.66 Toln
19 +1 1 +1 2 033 | Tluln
20 +1 1 +1 2 033 | Toluln
21 +1 1 +1 2 033 | Tluln
22 +1 +1 +1 3 1 Tola
23 +1 1 +1 2 033 | Tluln
24 +1 0 +1 2 0.66 Tolo
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19N 23 (@%‘L\l)

%ﬂﬂﬂu ﬂquﬁWLﬁuﬂﬂﬁﬁL%ﬁ’)ﬁqiy NRNTINACELLHU . v
v . Y . v A1 10C | nagsinfulas
1w | AU | A2 | ARl 3 | 9ngiTenny
25 +1 0 1 2 0.66 Toln
26 +1 0 +1 2 0.66 Talo
27 +1 0 1 2 0.66 Toln
28 1 0 +1 2 0.66 Toln
29 1 0 1 2 0.66 Toln
30 +1 0 +1 2 0.66 Toln
31 +1 0 +1 2 0.66 Toln
32 1 1 0 2 0.66 Toln
33 +1 +1 +1 3 1 Gf‘?}(fg
34 1 1 1 3 1 Toln
35 +1 +1 +1 3 1 Gf‘?}(fg
36 +1 +1 +1 3 1 Toln
37 +1 +1 +1 3 1 T"ﬁg
38 +1 +1 +1 3 1 Toln
39 1 1 1 3 1 Talo
40 1 1 1 0 0 Tolula

34 98 BINAIAINNATIVY TN 0.66-1.00

2 T 1 s ¥ T 2
NHBIAG TORBUTNINUTABINTI 0.5 TU(L

1 v 1 ¥ 1 < o
INAITN 23 WU BFDURATAIINATIATHHDANIN N TN TIHIN
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AN 24 ANPERANINADAANENTESLLIUAELOTNAITHRINE [9AaN194RRanNTTH

MMIBENIULLAIANANET (389 N19ARuLLIANB9S Fulavanfne

94 5
v ﬂquﬁWLﬁuﬂ@\‘];L%lﬂrJ%qu NRNTINACELHU . o
af . O . Y A1 10C | Agvin{ue
AU | AU 2 | AWl 3 | ennBeaniy

1 +1 +1 +1 3 1 Toln
2 +1 0 +1 2 0.66 Toln
3 +1 +1 +1 3 1 Toln
4 +1 +1 +1 3 1 Toln
5 +1 +1 +1 3 1 Gf"ii%f@;/
6 1 +1 +1 2 0.66 Toln
7 +1 +1 +1 3 1 Gf"ii%f@;/
8 +1 +1 +1 3 1 Toln
9 +1 +1 0 2 0.66 Toln
10 +1 +1 +1 3 1 Toln
1" +1 +1 +1 3 1 Toln
12 +1 +1 +1 3 1 Toln
13 +1 +1 +1 3 1 Toln
14 +1 +1 1 2 0.66 Toln
15 +1 +1 +1 3 1 Toln
16 +1 +1 0 2 0.66 Toln
17 +1 +1 +1 3 1 Toln
18 +1 +1 +1 3 1 Toln
19 +1 +1 +1 3 1 Tola
20 +1 +1 +1 3 1 T%BT(;

MNLAG FBABLTINIWNTABINI 0.5 L)

1 v 1 ¥ 1 2N
INANTN 24 WU 2EFDURATAIMHATIATHIHERINIWN NI

20 28 BIHAIAINNATIBY TN 0.66-1.00
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M99 25 WANTITILATITNIATAITHEIN

WULTANRANEYENNNITEEYE 1389 N15REUULRIIBIES

L4

dugzaNFne1dN 5

(p) WALANBIUIFTILUN (1)

v 4 AN9ALATIZT NAN1TNINTDIN
o ANAHENN (p) ANBHIASIULN (1) wUaNaA p WUANAAT T
1 0.58 0.24 SNNBNNE wely
2 0.72 0.20 ABUY 19 wely
3 0.44 0.25 YNNWBIANE wely
4 0.64 0.23 ABWY 1Y wely
5 0.47 0.25 T e wely
6 0.58 0.24 YINNDNIE wely
7 0.50 0.25 HINNBANTL wely
8 0.53 0.25 YINNDNIE wely
9 0.53 0.25 HINNBLANTL wely
10 0.64 0.23 ABWDT99TE wely
11 0.61 0.24 ABYT99TE wely
12 0.64 0.23 ABHINGE) wely
13 0.28 0.20 ABL LN waly
14 0.58 0.24 YNNDNIE wely
15 0.56 0.25 HNNNBLANTY waly
16 0.36 0.23 ABWINEN wely
17 0.28 0.20 ABL LN wely
18 0.64 0.23 ABILINY waly
19 0.47 0.25 HNNNBLANTY waly
20 0.36 0.23 ABHTNEN waly
21 0.47 0.25 YINNBINNTE waly
22 0.44 0.25 HNNNBLANTY wela
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A9 25 (ﬁ%ﬂ)

. d MTIATIEN WAN1TNITIUN
e ANAAINEN P ANBIMIRSIUNN (1) | udamaan p waHaA T
23 0.28 0.20 ﬂ'@uﬁyﬁlqmﬂ ‘WEIT‘E
24 0.64 0.23 ABHINE) waly
25 0.64 0.23 ABWINE) wely
26 0.58 0.24 YINNB NN wely
27 0.58 0.24 ENWDINIE wely
28 0.42 0.24 YINNB NN wely
29 0.58 0.24 HINNBLNHTS Wﬂ%ﬁg’,
30 0.64 0.23 ABUY 199 wely
31 0.39 0.24 ABWYI NN wely
32 0.61 0.24 ABWY 19 wely
33 0.58 0.24 ENWDINIE wely
34 0.69 0.21 ABDT99TE wely
35 0.50 0.25 SNNBLANIY wely
36 0.67 0.22 ABHINGE) wely
37 0.44 0.25 SNNBLANIY wely
38 0.53 0.25 ENWDIANIE wely
39 0.67 0.22 ABYT99TE wely
40 0.56 0.25 ENWDIANIE wely

ATAMNIZBNUYIIRTIU W11AU 0.81

9IAR1FY 25 WUINBRBUTNNWNUNETINIY 38 28 BefimAinnein
(p) BYTEMIN 0.28-0.72 WATANEMITIMUN (1) BYTENIN 0.20-0.25 WM WATH
PBFDUT (NN IITBYI NN 2 98 uazIANAINEEaRT Tnelges KR-20

LBIPLADT-3H1TAAN [ARIATIHTBIWISRTY WL 0.81
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*PNIBNG) A1 p ﬁﬂﬂ@u;ﬁyﬂmﬁmﬂmeﬁ 0.2-0.8
IO g NN UL HARATAHENN (p)
0.81-1.00 NEHIN (Wﬁﬂ%ﬂﬂ‘gw%ﬁmﬁq)
0.60-0.80 AW (F)
040-0.59  #INWBLANIE (ANIN)
020 -0.39  mEWENEN (7)

0 - 0.19 &1nuIN (ATLTULTIMRRIAN)

1 2 1% 1

**VN’I%JLVWJ AT ?mmummﬂgﬁfummam 0.2

¢ oy % 1 o o
Lﬂm‘mﬁf’h’eﬁuﬂ’ﬁLLﬂ‘jNﬂﬂ’]ﬂ’]u"lf‘V@”lLLuﬂ (r)

0.40 33Tl Hureseuiiaunn
0.30-0.39 e aeufineuened
0.20-0.29 anaausing

#n21 020 ifueaeufitid (AaeUsulqeEadai)
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M99 26 WANTTILATIEINIATAITHEIN (p)

FaAuaH1T HNTWATM 589 NMSURSULLAIY89RS

duszanrnE1dN 5
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LAZATBEIHITITLNA (1) LUUNAFDU

v AN9ALATIZT NAN1TNIITDN
o ANAHENN (p) ANBIHIASUIN (1) | ulanaA p wUANAAT T
1 0.31 0.21 ABWINGEN wely
2 0.34 0.23 ABWINEN walys
3 0.31 0.21 ABWINGEN wely
4 0.72 0.20 ABMINY wely
5 0.28 0.20 ABWY NN wely
6 0.55 0.25 YINNDNIE walys
7 0.90 0.09 38NN NN
8 0.31 0.21 ABWINGEN walys
9 0.24 0.18 ABML9ETN 41INHIN
10 0.28 0.20 ABWL YN wely
11 0.62 0.24 ABNNY wely
12 0.55 0.25 YNNWBIANTE wely

ANAIMNIZBNUIIRTY WAY 0.97

INAITN 26 WUIABFDURAN p LR r NIULNTUTNTIH 10 2D %G\ENN’M

1 v v !

i ! y o & o ¥ o/ a £
bEETIBE 2 98 ARY9% 7 UAY 9 UWATUIATAIHIBEN WAL T@ﬁ?ﬁ%ﬂ@ﬁﬂﬂﬂi:ﬁﬂﬂﬁ

waan (O—Coefficient) 2B4ATBUUA (Cronbach) (AAIAINIEBTIRTU WU

0.97
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*PNIBNG) A1 p ﬁﬂﬂ@u;ﬁyﬂmﬁmﬂmeﬁ 0.2-0.8
IO g NN UL HARATAHENN (p)
0.81-1.00 NEHIN (Wﬁﬂ%ﬂﬂ‘gw%ﬁmﬁq)
0.60-0.80 AW (F)
040-0.59  #INWBLANIE (ANIN)
020 -0.39  mEWENEN (7)

0-0.19 21NN (AITUTLUTIERIATN)

1 12 1% 1

SUNNIAR AN © YBEIUABNeY tHnoen 0.2 Tl

¢ oy % 1 o o
Lﬂm‘mﬁf’h’eﬁuﬂ’ﬁLLﬂ‘jNﬂﬂ’]ﬂ’]u"lf‘V@”lLLuﬂ (r)

0.40 33Tl Hureseuiiaunn
0.30-0.39 e aeufineuened
0.20-0.29 anaauding

#na1 020 ifueaeufitid (AaeUsulqeEadai)
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3. §rszdnAty
o ¥y v X < z
asfitaaslUbiuaafinnswaswulasusnsaniivayniadn o4 aaniu

gariinHaRgUuiUNEY N1TUASRLUAIREENI N1TAZANY LANTHAIRNAITNEN

TafluslafeafmanaEena aadlanas azlninisazansing

4. galszmennaieng
4.1 A3 (Knowledge)
411 pRUngReafuANANEeeInITazans n
4.1.2 9NFIDENENTTRAR T wazuBaufieuansfiazanesinlad a5
avapinlAlANIeY uaTa1IT Nazaen (A
4.2 in¥e/N3xuannIg (Process)
4.2.1 FNHLNTLUINNITNWNAINFENT
4.2.2 prmanaalunisunilam
4.2.2.1 nMaseydoym
4.2.2.2 MIIATIEATYMN
4223 ﬂfﬁmu@’fﬁ%mﬂl,ﬂkfﬂﬂiym
4.2.2.4 N139BNLLLTNABWANSunTMY
4.3 poudnunizAlissaenuazansIaue (Attitude/ Competency)
4.3.1 ﬁmqu%@ﬁmé@m%m
4.3.2 {3y
433 ag:\nj’u(’fumﬁﬁmm
4.3.4 Tidens
4.3.5 RAAE1G1904E
4.3.6 ANHETNNTO IWNTRDENS
4.3.7 ANTHEINITO IHNTAR
4.3.8 AnNETNNTa MNTunTey
4.3.9 ArnENnTa NS lvine e

4.3.10 AuaN190 st maulad
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5. NMTBUUWNIAANITIANITITEN]
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o = 4 4 = 3 o/ dy
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