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ABSTRACT

The purpose of this research were 1) to study the problem solving skills of
Secondary Students at 10" Grade with STEM activities, 2) to compare the problem solving
skills of Secondary Students at 10" Grade with STEM activities the set criteria of 75
percent, 3) to compare learning achievement with STEM activities the set criteria of 7 5
percent. The Samples were 40 Secondary Students at 10™ Grade in the Second semester
of academic year 2018 at Mahasarakham University Demonstration School, Amphoe
Kanthara Wichai, Mahasarakham. The experiments were conducted by using research tools
which were 1) The STEM lesson plan, 2) The problem solving skills test were assay test of
4 situations with total of 16 items, 3) Achievements test were 4 multiple choices type with
total of 20 item. Data were analyzed by using Percentage, Mean, standard deviation, and
One Sample t-test.

The research findings were summarized as follows: 1) The problem solving skills of
Secondary Students at 10™ Grade with STEM activities from their mind mapping worksheet
in the lesson plan revealed that the students had problem solving skills on the process of
determining method higher than the other steps. The student of 67.5 percent were able

to verify the cause of the problem and lead to a problem solving. Followed by the



problem identify step, student of 60 percent were able to identify the problem correctly.
The root cause of problem analysis step, student of 55 percent were able to analyze root
cause of problem correctly. The results checking step was at the lowest, student of 47.5
percent were able to explain the consequences by choosing solution and construct work
piece that can actually solving the problem. 2) The problem solving skills of Secondary
Students at 10th Grade of all steps of problem solving were higher than the standardized
criteria of 75 percent with statistical significance at the level of .05 ; and 3) Students’
outcomes of learning achievements average score was higher than the standardized

criteria of 75 percent with statistical significance at the level of .05.

Keywords: Learning activities, STEM education, Problem solving skills,

Learning achievements
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N. 9NLIIBINQIMTILUVUYIVIFITY
7. DONUSIAIAIITUIINUBUTILIUIAS

A. 1anasatin 2 N Buuuinazsdululuwinsiu 3 wes
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1. eonusadanaadunuasulindsaedeuiiludrmth 10 was

v A ¢
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n. 74 J V. 156 J A, 529 J 1. 750 J

6. YrEAUMTIEBNLSIALTIILNR 10 Thiu Aadetntuainvethiian 5 wes aelunan 2 Juni
Ut Tuldned 2ad M M veseauil
n. 50 9a 9. 25 94 A 50 3R 4. 25 Fad
7. wepuviloenussiiliagd Aeiagliiadeudilulunnssiudusser 20 was a1 undl
Fansml e seaui
ust (H)

n. 240 watt

9. 120 watt ‘

A. 4 watt

10 20 arInedn {m)

4. 2 watt

8. TalapsulaAUMLEvee WA (Energy) Tudsildnd lagnaeangn

v 9

2/
[

n. nasdng dauusiduasiiuanugainiiulanivindu

@, wasudng Iundsnunavauegluinginegiavintu

A. wasueal avauegluinginauaiouimeALes
1. Yagifiennandaunnnit asindsnuaatiinniringinaounidae

s

& a = ot o a A ~ 2 a = P& =
andunifiuna 4 Alandu Mduedeuiiluluuuisiuiiednining 10 wasdedui

e

9

s

MnduingfananldSunuainaisueniiiuan 600 9a s mINMISATISIveTngdull
#aINNETUNUAINAEUDN
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@ = & o w v A i as
10. Ynquia m Meggennitulandusser 30 was wwindsnudndldudinduivinvesing

' 2
= 1 =

dufenfiu Neggainiiulan 10 wns Amualiiulanidusiiuniendwesingivase uay
AL AR INusalutaredlanian 9.8 m/s2

n. 1/3 1 . 3 W A. 30 1. 98 "
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11. adiedunilagnaslidaeenluilusses 6 wufiuasanynaunaauia asindsaudng
a A 1 = o = 1 o U = i
ausaduivi vesaUsuiuudgndaliualulusses 3 wuRlnsanaauna mMuuali

o e dyozll = = s
au3uliAAIvIayUse 743.52 N/m aen

pasmami

n. 2 91 AAAA
I\‘f’kf‘!\f‘(J

-

1?‘,}

. 4 11

A. 9

4. 81 1
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12. Fagduniandeuiinndiednsish 4 wmsieiuniluwuisu Mndudouiiirgiiuiing
SuUsvivdeudeamuszwinsiuiuiag 0.2 ammiingagloaluldlnavinlaneuiinzmya
N. 2 A3 U 4 LUns A 16was 4 Lifidmeuidesannlinsiving
13, Falananlfignioafisnfiu muduiussewing s way nasu
1) 1 Antudlondssuvosingiiandaeuly

sl a

2) mqﬁﬁw 997U RUANITNNULEND
3) Snpiinaasnuviniu fanuanusatunisvhanldvindiu
Nolwt v 2whiu A luas 3 4.2 ey 3
14. meldsuinay Wunisldudnnsvennsesreuunsaudsln
n. A 2. AU A MuBo 3. ang
15. senduipIeanananesungamuaraIntunsvinmu wietiereulslun1sinay wus
sonJuivszian
. 5 Yszlan 9. 4 Ussian A.3 Uselan 1. 2 Usgnn

16. sonuuulaneuunssldvesdian Awvualy W= 800 N

. U. fA. 1.
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AN A.2

AwridnmaenrareyunagauTavinwemsuiUym Inggldesrvigaiia 5 v

AR
o A o ] 5 wiua
VN ﬂ’)’]&]ﬂﬂL“ViU‘UE]\‘IHL“U?J’J‘MQJJ GRIAGBBN
5 5 ~ - - ALY
AuN 1 AUN 2 AUN 3 AUNd Aunbd >R 1OC
1 1 1 1 1 1 5 1.00 AONAADY
2 1 0 1 1 1 4 0.80 AonNAABY
3 1 1 1 1 1 5 1.00 A9AAADY
4 1 1 1 1 1 5 1.00 donAded
5 1 1 1 i 1 4 0.80 AONAADY
6 i 1 1 1 1 5 1.00 ADAAADY
T 1 1 1 1 1 4 0.80 A9AAADY
8 1 1 1 0 1 5 1.00 danAaeY
9 1 1 1 1 1 4 0.80 HDANADI
10 1 1 0 1 1 5 1.00 ADAPRDI
11 1 1 1 1 1 5 1.00 AOnARaDY
18 1 1 1 1 1 5 1.00 A0NARDY
13 1 1 | 1 1 5 1.00 A0ANADI
14 1 1 1 1 1 5 1.00 A0APR DY
15 1 1 1 1 1 5 1.00 A0ARRDY
16 1 1 1 1 1 5 1.00 GRLlGIN
17 1 1 1 1 1 5 1.00 ADAAR DI
18 1 1 1 1 1 5 1.00 A0APADY
19 1 1 1 1 1 5 1.00 donnaDY

20 1 1 1 1 1 5 1.00 ADAAAD
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1599 VILUASWANIY T71UIU 16 99
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U8 AZLLUU
SX e i
1 102 296 3.58
2 98 282 3.50
3 92 262 2.42
4 87 233 4.41
5 95 274 4.55
6 93 264 3.48
7 92 262 3.36
8 98 282 3.58
9 104 302 3.54
10 93 267 3.48
ki 90 242 2.96
12 87 233 3.52
13 101 286 3.54
14 96 278 3.54
15 106 312 3.62
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A15199 A3 (718)
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TX TX{? 5S¢
16 108 326 3.64
17 88 230 4.39
18 92 262 242
19 95 274 4.55
20 90 242 2.96
X 1242 - s
Xr 59762 . .

muWetiuveuunaaauinvinwensuntamlaeleisduUsedvisuearhuas AsauLIA

(Cronbach’s Alpha Coefficient Mathod)

_[ k j[ ZSEJ
a= 1-
k-1 57

ie o Wuduusvdvisuoarh
ko Wuswnudemauviadeasuy
57 Humuulsusuvespzuunuded
S? Tum LU UT LTRSS
INAUNT
fui 1 mXS? A Srzzanzn—;(sz)
5 = (40 269) — (102%)
40?
8° =858

38 =S8} +..+ 85
B85 =5077



5

N S° 10

gee
=L
N

YU 3 unuenluans

asU AeuveiuresuuunaaeuinfinwensuAlywiviniu 0.95

g2 _nXx’—(Zx)

! 2
n

,  (40x59762) —(1242)°

S

’ 40°
S? =530

20 ][ 12.82j
a= 1-
(20—1 530

a=0.95

160



161

AN A4
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AR Tty e

{Il’e]ﬁ - i a al A E‘[E)ﬂﬂﬁ@\ﬂ LLUﬁ
Aun 1 AUV 2 AU 3 AUNd AUN S >R oC AUNUEY
1 1 1 1 1 1 5 1.00 AOnRand
2 1 0 1 1 1 4 0.80 AONAADY
3 1 1 1 1 1 5 1.00 AOAAADI
4 1 1 1 1 1 5 1.00 A0AAADY
5 1 | 1 1 1 4 0.80 GRLlROE
6 1 i 1 | 1 5 1.00 GRLGRON
7 1 1 1 1 1 q 0.80 HOAAADY
8 1 1 1 0 1 5 1.00 A0AAADY
9 1 1 1 1 1 4 0.80 ADAARDY
10 1 1 0 1 1 5 1.00 ADARADY
i 1 1 1 1 1 5 1.00 A0RNARDY
12 1 1 I 1 1 5 1.00 donAaDI
13 1 1 1 1 1 5 1.00 donAAaDY
14 1 1 1 1 1 5 1.00 A0AAADY
15 1 1 1 1 1 5 1.00 ADAARDY
16 1 1 1 1 1 5 1.00 ADAAEDY
17 1 1 1 1 1 5 1.00 AOAARDY
18 1 1 1 1 1 5 1.00 GRRGELN
19 1 1 1 1 1 5 1.00 A40nAEDY
20 1 1 1 1 1 5 1.00 SRGAEN
21 1 i 0 0 1 3 0.60 A0ARADY
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A519% A4 (D)

mmﬁmﬁwaaﬁﬁmmﬁy AIAL wia
Yo AOARRDY  pquvLng
AUR 1l AU 2 AUR3 eufld Audl 5 3R oC
22 1 0 1 1 0 3 0.60 ADNAFDY
23 1 } 0 1 i a4 0.80 A0AAADY
24 1 0 1 1 i 4 0.80 ADAAADY
25 1 1 1 1 1 5 1.00 A0AAADY
26 1 1 1 1 1 5 1.00 ADAARDY
a7 1 0 1 1 i 4 0.80 A9NAABY
28 1 1 0 1 0 3 0.60 ADAARDY
29 1 1 1 1 1 5 1.00 A0AAADY
30 1 0 0 1 1 3 0.60 SOGEER
31 1 1 0 1 1 5 1.00 ADAARDY
o5 1 1 1 1 1 il 0.80 ADAAADY
33 | 1 1 0 1 5 1.00 A0APADY
34 | 1 { 1 1 il 0.80 A0APEDY
35 1 1 0 1 1 5 1.00 ADAPRDY
36 1 i 1 1 1 5 1.00 RGERE
37 1 0 0 1 1 3 0.60 OLGERY
38 1 1 1 1 1 5 1.00 A9APAADY
39 1 i 0 1 I q 0.80 SOGERE

40 1 1 1 1 i 5 1.00 ADAAADY
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nnseagdlinn disthuuunnaeuiaradugninunisiGeu leusrof isvginau 5

1 di d‘ d’lj aa 1 8/ = o
NI LWDAIIVAD UMMV LA TNVBILUBDNN Tag3TnsmAANasnAaDY 10C Namsﬂizmulmm

IOC Bej5E13ng 0.60-1.00 MnMsAAEBNUUUYIAdBU TanadugvEVIeNsEaw Navun 40 Feolv

= = o A o Ve U al 1
widauies 20 e unnasihldldiungudiedng

AN519N A5

AIA I NUAZAIBILIIT U UN VDIV UNATOUNABUGNT N NNITE Y YanuniTeusulseuany

97 4 (509 VIuuaswaNIY 97471 40 P9

s AIAINLETN uwlawa  21wnedun wlawa  uUananmunw
o (p) (r) YaaU
1 0.76 Tala 0.23 T4la Teglet
B 0.58 Talel 0.43 14l T4l
3 0.72 Tla 0.29 T4lal Tela
4 0.75 Tl 0.26 Tl ol
5 0.72 Talo 0.29 Tala Teflet
6 0.67 Talal 0.34 14la T5ler
7 0.69 Tl 0.31 Teglel Tla
8 0.78 Tl 0.20 Tebl61 14l
9 0.78 Talo 0.23 Tla Teflet
10 0.86 Taflet 0.14 Teglailel Tefladler
11 0.72 Tola 0.29 Teslet Tlat
12 0.61 Tl 0.40 Te6l6t T4la
13 0.86 Taladler 0.14 Talalla Taladlet
14 0.78 1515 0.23 Talet T5let
15 0.75 Tlat 0.26 416 Telat
16 0.81 Taladla 0.20 14la Tdlaile

(wa)
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ni . . ) udanananIn
YO ATAIUYIN wuana 27UNIWUN WUANA ;
vadaU
(p) (r)
17 0.83 Telailel 0.17 14lila Talailet
18 0.33 1o 034 Hlailg 1tila
19 0.42 Tala -0.43 Tlaile 1elailat
20 0.75 Tdla 0.77 Tsla Tala
21 0.69 Tgla 0.31 Tala 1515
22 0.78 Tala 0.23 {E Tola
23 0.72 T4l 0.29 T4let Tl
24 0.72 515 0.29 it 14la
25 0.64 Tala 0.66 19l& 1418
26 0.86 4l 0.14 Tl Tladler
27 0.72 1515 0.29 Talel Tala
28 0.61 14la 0.40 Tala Tlan
29 0.86 14lila 0.14 Talailer 14lsdle
30 0.78 Tlala 0.23 Talet T4la
31 0.75 515 0.26 Tala T4la
32 0.81 14lila 0.20 Tlet 14lila
33 0.39 4la 0.63 14let Tdla
34 0.44 1515 0.57 T4l Tl
35 0.42 14le 0.60 1515 T4l
36 0.86 14la 0.14 Talile 14 lla
37 0.72 T4la 0.29 Td4la Talat
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A5199 A.5 (7B)

. ‘ . . wlaranuAw
VBN ANAINUEIN wuana BIUIDATLUN wiuana :
YU
(p) (r
38 0.61 Tala 0.40 T4la Tale
39 0.69 Tala 0.31 T4le Tale
40 0.78 - 14le 0.23 T4flé it

a | & ' ' @ £ a A
91nN13UTEERUVBELTEIYIYNA 5 YU NUTUUNAdR UNAdLENENI9NITITouilAY
ALEN (p) BETENTIN 0.33-0.86 UagA181UIATIMUN (1) 8YT8NI19 0.14-0.66 Tun1s
v A ) My = o %) Y AN A P9 P | 5 o
fRldonuuunAaUNAduaNINIINISEsuURIuNR 40 78 Tiiwdeliies 20 e iweniavululy

Y | el
funguiifinm
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pr
A19741N 4.1

o

SUULLUYUMAFEU AN YN SUATY AT lE TUNISIANISISEUE I NaHANAN Y IYE

UniSeuTuiseudnw i 4

@i aUMSei 1 @ounnsalfl 2 doumseldi 3 antunseld 4 534
1 7 8 6 6 27
2 9 8 6 6 29
3 7 6 7 5 25
4 6 5 8 6 25
5 6 7 5 5 23
6 7 8 6 6 27
7 9 8 6 4 27
8 7 7 7 4 26
9 9 10 o 9 37
10 9 10 9 8 36
11 11 10 9 8 38
12 6 5 8 6 25
13 12 12 10 8 42
14 9 9 9 8 25
15 9 8 6 4 27
16 10 10 10 8 38
17 7 7 7 i 26
18 7 8 6 6 27
19 9 10 9 8 36
20 11 10 9 9 39
21 10 14 9 8 38
22 10 8 8 6 31

(wa)
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A1519%7 4.1 (sa)

A A0WASAT 1 doumseld 2 aeumsain 3 @ownseifi e 5w
23 12 12 12 10 46
24 9 10 9 8 36
25 12 10 9 8 38
26 7 T 7 4 26
27 9 10 9 8 36
28 8 8 6 6 28
29 12 12 12 8 a4
30 10 10 9 8 37
51 9 10 9 8 36
32 11 10 9 9 39
33 9 10 9 8 36
34 12 1Z 124 8 44
35 6 5 8 6 25
36 9 8 6 4 27
37 10 10 9 8 37
38 12 10 9 8 38
39 9 8 6 4 27
40 9 9 9 8 25
334 398 412 428 ar3 -

ATLULLAGY 9.95 10.30 10.58 9.33 :
du
e 0.64 0.57 0.73 0.61 5
UINTPIY

Sovay 78.10 81.17 85.10 LT
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AN 4.2
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