N1sAILIAINEINT0lUNANEENITI T ALaTNAdN NN EUTANdve TN oY

Y = apal v ) a ) 2 v =
PYUUTYUANIUN 4 I@]Elﬁlsﬁﬂqﬁ"\]@ﬂqiLi’UUELLUUﬁULﬁ’]m/ﬁﬂ']']llgmqllLLU']V]'N?WL@JJFWW}}']

ANYANUS

LEUBNDUNINYIREUAIFITATY LﬁaLﬁud’;wﬁwmﬂﬁﬁﬂmmwé’ﬂqm
USeunsAneumUudin @19 saeuInefansuarAnnFan s
NINgIAN 2562

I3

AUAYANSII UYL ING UM ANTAY



v a 1 a U Q‘ ara U
ﬂ’151/‘1%114’1?]’)’1“’6’1’13!137?]1‘”?1’13?19]8Eﬂ\‘lﬁ’)’i]’ﬁmfyﬂﬂJLLaSNaﬁllf]V]ﬁV]’Nﬂ’]iL%EIUWﬂﬂé"Uﬂﬂum%‘Em

a

tuilseudnundn 4 lngldnsdansdeuiuvdumemanudmuiuinieaziudnm

A

AR AMIGEY 2562

s
a a

anudvdniiduvewmingdeumansay



Development of Critical Thinking Skills and Academic Achievement in Physics of

Mathayomsuksa 4 Student Using

l

nquiry-Based Learning with STEM Education

€raao

July 2019

Copyright of Mahasarakham University



AMEATIUNNTEDUINENTNUS INsUNINednusvsUIeiTnad ooud Lan
winanassuiludiuvilavenis@nwmundngasusy n1sneiumtnde @1v13vns

AOUINYAARTLALAMAAIEAT VDIUNINYGEUNIAITAY
ANNYATIUNNTEDUINTNUS
________________________________________________________________ U5E5UNTIUNNT
________________________________________________________________ oNSERUS N AN dnusnan

________________________________________________________________ nN331N13
________________________________________________________________ NFTUMIHNTIRUIANEUBN

(WA, 95, WATTUN FUNTEINT)

WwInedeeyliflisuive inusatull Wudiumilweamsfnwiaundngns
USey1 n19ANBINNITNTe 8191 INITEOUINY 1ANENTLAZALAFIANT VOINNIINYIAY

ST MG RPIRIY

(5A1. 95, NVTINE FUNSAAT ) (et A5, N3a Toya )

AMURAAME AN ATER S AMUAUMTARING 88



URIEEN N1SHAILIAINEAINTOIUNNTANDENITI T LAY NAFNNSN9NTS
= aa v a Y = =y A o o = o a
LFUUNFNAVDIUNLTYUTUUTEUANWIUN 4 Iﬂﬂleﬁﬂqi"ﬂﬂﬂqiLﬁﬂugLL‘U‘UﬁU
LaqgﬁqﬂjqﬂimqﬂLLu@WWQﬂ%L&@JﬁﬂUW

=3 = & 1 =
EJJ'J g NINHY DU

9191599NUSNYY 999F1@R519158 A5, Uszan wiaaady

Usguan 1SRN UG MUY NMSEUAIVEIAIARTIAS
AINFERNS
UN1INYNAY URINYIDYUAAITAY Unnun 2562
UNANED

s A

1A LIun15I T URNsIne il TngUsyasd iloimuinuaunsaluns

9

s

ANDENNETIIITUYIN LATHAFUYNTNINITTEUNANT 1591 UkaENF 1 UYDINLToUTY
o = A v a = 1 2 % = =
sguAnwUN 4 lnen159nAaNTIUMSITEULULEULEEMAUIAINKLINSEzINAN Y 8
! @ v a N a | Aa °
naudmneidudniseuniidymazwuunuaunsalun1sfned1adiansuyudu 21
AULAZHAFUO NSNS T UNENdIIUIU 20-AU Aua1aU LATesllenldlunisidelann
LHUN15AAINTINNTE UL UUAUEIEMIAN IRV NESANAN Y §1UIU 6 Waw 12
U8 LUUIRANNEINTOTUANTARDENTIN T IULUULEADNAY & Adan 97U 20 U9
LWAZLUUIANAFUNTNIINISITEULTONIUNE U §1U7U 40 Fo Han15ITenUIN
1. anuanansalun1sAnegsliatsuguneudafanssunisiseu; ddnSeuiliniu
nNa9ITeEag 70 91U 21 AU AALLULRASVNNY 10:67 AxLUL MASAUIITUHURNISN 2
v a a a W v a Ay a ¢ v °
Unispuliazuuueduiagu 15,26 avwuw ITnseuliniunasesas 70 $1uu 5 AY

'
6 1 U A v a Al

2. nadugusnInIieuidndnendnnanssunsisens dunSeunlikiunaiiesas
70 119U 20 AU TRsLUURAIWNAY 10.88 ALLUUIINASWUULAL 20 AZLUY NEI9UINRS
UURN157 2 dnFeutiasiuunadugnsedesiadu 14.64 Azwu SUnBsunlinunuesos

a¥ 70 WapInuIU 3 AU

o

VY : HadugnEVInaNIsSew, duidizmaus, azdudng, Msfinegaiiiansae,

Do

and

=D



TITLE Development of Critical Thinking Skills and Academic Achievement
in Physics of Mathayomsuksa 4 Student Using Inquiry-Based
Learning with STEM Education

AUTHOR Peeradon Onsee
ADVISORS Associate Professor Prasart Nuangchalerm , Ed.D.
DEGREE Master of Education MAJOR Teaching of Science and
Mathematics
UNIVERSITY Mahasarakham YEAR 2019
University
ABSTRACT

This action research aims to develop the critical thinking and
achievement in physics of grade 10 students using inquiry-based learning with STEM
education. Target group consisted of 21 students who has a critical thinking problem
and 20 student with achievement problem. The research instrument were 6 lesson
plans, 20 items of critical thinking test with 4 multiple choices, and 40 items of
achievement test with 4 multiple choices. The finding showed that

1. The critical thinking of target group was 8.41 out of 20 point and the
amount of target group was 21 student before use the inquiry-based learning with
STEM education. The second spiral was finished, critical thinking increased to 12.2
point. The students who has not pass the 70 percent criteria was 5 students.

2. The achievement of target group was 8.05 out of 20 point and the
target group was 20 students before use the inquiry-based learning with STEM
education. The second spiral was finished, the achievement ‘increase to 9.67 point.

The amount of students who has not pass the 70 percent criteria was 3 students.

Keyword : critical thinking, achievement, inquiry-based learning, STEM education,

physics
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8 1 1 1 1 1 1 g
9 1 0 1 1 1 0.8 WU
10 1 1 1 -1 1 0.6 WU
11 1 1 1 1 1 1 WU
12 1 1 1 1 1 1 Ay
13 1 1 1 1 1 0.6 A
14 1 1 1 1 1 1 WU
15 1 1 1 1 1 1 WU
16 1 1 1 1 i 1 Al
17 1 1 1 0 1 0.8 WU
18 1 1 1 0 q 0.8 WU
19 1 1 1 1 1 1 WU
20 1 1 1 1 1 1 WU
21 1 1 1 1 1 1 WU
22 1 1 1 1 1 1 WU
23 1 1 1 1 1 1 Al
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M131991 14 Han15UsENAINNERAAG (I00) VBIRUUNAARUIRNAFUVENINISISEY (se)

24 1 1 1 1 1 WU
25 1 1 1 0 0.8 WU
26 1 1 1 0 0.8 WU
27 1 1 1 0 0.8 WU
28 1 1 1 1 1 WU
29 1 1 1 1 1 WU
30 1 1 1 0 0.8 WU
31 1 1 1 1 1 WU
32 1 1 1 0 0.8 A
33 1 0 1 -1 0.4 g
34 1 1 1 1 1 g
35 1 1 1 1 1 WU
36 1 1 1 1 1 WU
37 1 1 1 1 1 A
38 1 1 1 0 0.8 WU
39 1 1 1 1 1 WU
40 1 1 1 1 1 WU
41 1 1 1 0 0.8 A
42 1 1 1 0 0.8 WU
43 1 1 1 1 1 WU
a4 |1 1 1 0 0.8 pIU
45 1 1 1 1 1 A
46 1 1 1 1 1 WU
47 1 1 1 1 1 WU
48 1 1 1 0 0.8 Al
49 1 1 1 0 0.8 Al
50 |1 0 1 -1 0.4 laikinu
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M131991 14 Han15UsENAINNERAAG (I00) VBIRUUNAARUIRNAFUVENINISISEY (se)

51 1 1 1 -1 1 0.6 WU
52 1 1 1 1 1 1 Ay
53 1 1 1 0 1 0.8 AU
54 1 1 1 1 1 1 N
55 1 1 1 1 1 1 WU
56 1 0 1 1 1 0.8 WU
57 1 1 1 0 1 0.8 WU
58 1 1 1 1 1 1 WU
59 1 1 1 0 1 0.8 WU
60 1 0 1 0 1 0.6 WU

AT 15 N13UTZIEUANUABAAADIVBILUUNAFDUAINEINNTOLUNITANDE19TIA 1 T0deY 16

ATLUUAIEANLEDAAABY (IOC)
U8 mﬂmmﬁmﬁu@ﬁmmm Auede | HaMTiATIEA

auil 1 | Uil 2 | euil 3 | auita | Aufi s
1 1 1 1 1 1 1 WY
2 1 1 1 1 1 1 WU
£ 1 1 0 1 0 0.6 WU
4 1 1 1 1 1 1 AU
5 1 1 1 1 1 1 Al
6 1 1 1 1 1 1 WU
7 1 1 0 1 0 0.6 WU
8 1 1 1 1 1 1 Al
9 1 1 1 1 1 1 WU
10 1 1 1 1 1 1 WU
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M99 15 N15UTZHUANEDAARDIVBILUUNAGDUANAINTO I UNITARDESTI Tl 10

(»0)
11 1 1 WU
12 1 1 WU
13 1 0.8 WU
14 1 1 N
15 1 1 WU
16 1 1 WU
17 1 0.8 WU
18 1 1 WU
19 1 1 WU
20 1 1 g
21 1 1 g
22 1 1 N1
23 1 0.8 N
24 1 1 WU
25 1 1 Al
26 1 1 WU
27 1 1 A
28 1 1 NI
29 1 1 WU
30 1 1 WU
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