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ABSTRACT

The purposes of this study were to 1) To develop problem-based learning
activities combined with concept mapping techniques. To promote analytical thinking
ability and science achievement of Mathayomsuksa 5 students to be effective at
70/70. 2) To compare the analytical thinking ability of Mathayomsuksa 5 students. After
studying with problem-based learning activities combined with concept mapping
techniques with a criterion of 70 percent. 3) To compare the science achievement of
Mathayom 5 students. After studying with problem-based learning activities combined
with concept mapping techniques with a criterion of 70 percent. The sample group
consisted of 38 Mathayomsuksa 5/6 students at Sarakhampittayakhom School Under
the Office of the Basic Education Commission, MahaSarakham Educational Service
Area 1, Semester 2, academic year 2023. Obtained from random sampling (Cluster
Random Sampling) by drawing lots. The research tools were: 1) 8 problem-based
learning plans «combined with concept mapping techniques, 12 hoursof class
time, 2) analytical thinking = ability test. It is ‘@ subjective, group-based test
with 2 questions. 3) Science achievement test. The criterion-based test is a multiple-
choice, 4- option, 30- question answer. The statistics used for analyzing data were

percentage, mean, standard deviation and t-test. (One simples t-test)



The results of the study were as follows:

1. Learning management plan created by the researcher. By
organizing problem-based learning activities together with concept mapping
techniques. To promote analytical thinking ability and science achievement of
Mathayomsuksa 5 students, the efficiency was 78.74/82.98, which was higher than the

criteria that the researcher had set.

2. The analytical thinking ability of Mathayomsuksa 5 students after
studying with problem-based learning activities combined with concept mapping
techniques had an average score of 2.62, calculated as 87.43 percent, and when
compared with the criteria, it was found that the analytical thinking ability is

significantly higher than the criteria at the .05 level.

3. Science achievement of Mathayomsuksa 5 students after
studying with problem-based learning activities combined with concept mapping
techniques had an average score of 24.89, accounting for 82.98 percent, which meets

the criteria of 70 percent.

Keyword : Problem-Based Learning, management Concept mapping techniques,

analytical-thinking, Learning achievement, science
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34 +1 +1 +1 +1 41 1 g
> = *1 +1 +1 +1 1| W
36 +1 +1 +1 +1 +1 1 T
37 +1 +1 +1 +1 +1 1 T
> = +1 +1 +1 +1 1| W
39 +1 +1 0 +1 +1 0.8 19le
40 +1 +1 +1 +1 +1 1 g
a1 +1 0 +1 +1 +1 0.8 Tale
42 +1 +1 +1 11 +1 . T,
a3 +1 +1 +1 1 " ) T
44 +1 +1 +1 +1 +1 1 TE
45 +1 +1 +1 +1 +1 1 TE
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AI5197 26 NANTTILATIBVAIAIINEINGTE (P) ANEIUITIUUN (B) VOIUUUNAADY
ANUENNTAlUNITANIATIEN 1304 SeuuiiAuiY YestuliseudnyUn 5

. ANAINNEIN ANDIUIAINLUA NAELNEUN
YN N15LUaANUNUNY
(P) (B) AN
g1nUr8nans , .
1 0.49 0.28 . < WNILALUN
271U LUAYIUNANS
g1NUIBNAS , P
2 0.48 0.27 . R WILALUN
271U UNUIUNE N
g1NUIBNAIa . P
3 0.52 0.13 . . i TaisneLnaue
21U LUNADUYIA

NANISIATIZINALLINBALAIBIUIVIIMUNYDIVDADUDATY 91U 3 19 TAIAINY
gINAILE 0.49 D9 0.52 TADIUIATLUNAILA 0.13 119 0.28 WarlIpaRUNNIULNUINTIUIU 2

99 TaNUL UL 1 99



234

AITNN 27 HANITIATIZRAIAIIUTDIIU (Cronbach's alpha coefficient) UaduuuUNAdaU
ANUENNTAlUNITANIATIEN 1304 SeuuiiAuiY YestuliseudnyUn 5

'
a

JaN ANMINYINGIE | A18IUIRRUA(B) | ANSHUBAMUMINY | AIAINULTRIU
(P)

gnUIenang
1 0.49 0.28 21U WUAYUIU
a9

0.97
g1nU18NANg

2 0.48 0.27 21U UAUIU
a9

ANALTBRNU VAU 0.97

NANISIATIEIAIAINULY DL UVDITBADUDAUENARMLADNINUIU 2 98 JAIAINEIN
A9 0.49 D9 0.48 TA191UNTUNAILS 0.28 D19 0.27 WardlvaNNIUNUNRINUIY 2 T b

1 6 o £ ¥ v LY Q’ljd ! d‘l & [ -
NIULNUNIIUIU O UD e UDADUBAULAUUUNAIAIULTDUUNINY 0.97
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A5 28 LARIAIAIINEINGE (P) ANE1119T1UN (B) VOIUUNAADUKAFUNENINIS

58U 1389 sruuniiduiy YesliniSsuiuliseudnun 5

Fofl | arenuendie | Aidwasuun | do7 | aeueindie | erdwnasuun
(P) (B) (P) (B)
1 0.76 0.49 24 0.55 0.80
2 0.63 0.49 25 0.55 0.69
3 0.55 0.49 26 0.76 0.38
4 0.68 0.47 27 0.87 0.29
5 0.58 0.78 28 0.82 0.36
6 0.53 0.52 29 0.58 0.52
7 0.79 0.31 30 0.58 0.63
8 0.68 0.51 31 0.82 0.47
9 0.53 0.54 32 0.47 0.72
10 0.53 0.47 33 0.55 0.76
11 0.68 0.47 34 0.53 0.54
12 0.68 0.58 35 0.74 0.34
13 0.76 0.49 36 0.50 0.54
14 0.58 0.41 37 0.66 0.43
15 0.66 0.34 38 0.82 0.45
16 0.58 0.47 39 0.74 0.45
17 0.68 0.69 40 0.63 0.67
18 0.66 0.43 41 0.76 0.38
19 0.63 0.38 42 0.84 0.40
20 0.84 0.49 43 0.61 0.74
21 0.95 0.40 44 0.68 0.80
22 0.58 0.63 45 0.61 0.69
23 0.58 0.52
AIPINEIN9e (P) Bgsyning 0.47 §90.87
A1D1UIT1UUN (B) BETEWINS 0.29 £14 0.80

NANITIATIEHANULINLAYAIDIUIIILUNVDITRFBUUTUY I1UIU 45 98 JiAN

AMULINGAILA 0.47 D9 0.87 UAIDIUIITLLUARILSA 0.29 9 0.80 kazIUDEDUNNIUNUN

U 45 U9
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MIST 29 HANITIATIERAIANLEINGIE (P) A1SIUIATINUN (B) VBIMUUNAABUNATUANT
MUTEUINGIMaNT 1309 sEUUNANAY YostulseuAnwUN 5

. ANAINNEIN ANDIUIAINLUA NAELNEUN
VBN NsLUaANNNUNY
(P) (B) AUAIN

1 0.76 0.49 FNRUUNABUT 93 H1Y
2 0.63 0.49 1T UNABUYNES By
3 0.55 0.49 1T UNADUTINE WU
4 0.68 0.47 g1uRTUNAUY NG Y
5 0.58 0.78 BTUTMUNGS WU
6 0.53 0.52 21U UNARUT G HAY
7 0.79 0.31 91U UNUIUNAN WU
8 0.68 0.51 81UTUUNADUY 9GS WU
9 0.53 0.54 81UTUUNADUY 9GS WU
10 0.53 0.47 81UTUUNADUY 4G WU
11 0.68 0.47 81UTUUNADUY 4G WU
12 0.68 0.58 21U UNADUT9E HU
13 0.76 0.49 CRIREEIIRE IgNGR HY
14 0.58 0.41 g1uRTUNADUTN9G HY
15 0.66 0.34 SR UNUIUNAN WU
16 0.58 0.47 21U UNADUT9G HU
17 0.68 0.69 91U UUNGS HY
18 0.66 0.43 RIREE IR T gRG R HY
19 0.63 0.38 91U UNUIUNAN WU
20 0.84 0.49 U uunAoulege HY
21 0.95 0.40 21U UUNADUY NG HY
22 0.58 0.63 81U7199UNGS HY
23 0.58 0.52 2IUIVUUNADUY 4G HY
24 0.55 0.80 81UI9LUNGS HY
25 0.55 0.69 81U UNES HY
26 0.76 0.38 SIUNRIWUNUIUNAN N
27 0.87 0.29 91U UNYIUNANS WU
28 0.82 0.36 21UNWUNUIUNAN WU
29 0.58 0.52 21U MUNADUY 4G U
30 0.58 0.63 U MUNGS WU
31 0.82 0.47 g1UNRTMUNADUT 9GS U
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. 4| AIANEIN ANDIUIRALUA WA
YY) ANTHUAAIUNLNY
(P) (B) ARUAIN

32 0.47 072 §1119MUNGS WU
33 0.55 0.76 81U139UUNG WU
3 053 0.54 g1 UNABUTINES WU
35 0.74 0.34 91U1NLUNUIUNB N WU
36 0.50 0.54 g1uRT M UNADUY NG WU
37 0.66 0.43 g1uRTMUNADUT I WU
38 0.82 0.45 1T UNADUT NS WU
39 0.74 0.45 g1 UNADUT NN WU
40 0.63 0.67 BTUTMUNGS WU
a1 0.76 0.38 91U1NLUNUIUNANS WU
a2 0.84 0.40 81UTUUNADUY 4G WU
43 061 0.74 1T MUNGS WU
aq 0.68 0.80 81U UUNGS WU
a5 061 0.69 F1UTMUNGS WU
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MITNA 30 HANITILATIENVDIAIAIINEINGIEY (P) A18IUIRTIUUN (B) 1NNTSARLERN
LUUNAABUHAFUNENIUToWINGIAEns 1309 SruuiiAuiy 97u3u 30 Yo ve3vaaty
isguAn TN 5

o7 | Adrnadiuun (8) nskarUvsngY H8LN IR
2 0.49 21U UNABLYIIEN HU
3 0.49 21N UUNAB LTI HU
4 0.47 AV AR AGRIANGA K
5 0.78 91199 UUNG K
6 0.52 819U UNAB LTI H1U
8 0.51 BT MUN ALY K
9 0.54 91U13TUUN AR UL H1U
10 0.47 91UIATILUNADUTIEN HU
12 0.58 91197 UN AR UL H1U
14 0.41 21U1ATIMUNADUTINEN K
15 0.34 8711199 1UUNUIUNANS K
16 0.47 21UNATIUNADUTINEN K
17 0.69 I UUNG K
18 0.43 8111V IMUN A UG K
19 0.38 811199 UUNUIUNANS B
22 0.63 971U UUNG K
23 0.52 SRV IMUNAD UG K
24 0.80 8711199 1UUNE gy
25 0.69 91U WUNG K
29 0.52 91U UUNABUYIIEN gy
30 0.63 911199 WUNG AR
32 0.72 B1UIATIUUNES gy
33 0.76 U1 UUNES K
34 0.54 #1713 UNABUTIIE K
36 0.54 21UNRTUUNABUT I8N RY
37 0.43 g1uduunAe Ut K1Y
40 0.67 BT UNEN g
43 0.74 CAURRRRMIGE K
a4 0.80 BT UUNE S g
45 0.69 B9 1UNE Y K
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[y

M13199 31 ArenudeuvesiuunaaeuiaNadugnavisaduy 1389 sruugidquiy ved

YALSYUTULFEUANWIUN 5 INNANITNARDUATILALINILITVDI Lovett

Al X X X-C (X-C)?
1 20 400 -1 2
2 18 324 -3 11
3 27 729 6 32
q 21 441 0 0
5 0 0 -21 455
6 22 484 1 0
7 30 900 9 75
8 27 729 6 32
9 14 196 -7 54
10 12 144 -9 87
11 20 400 -1
12 23 529 2 3
13 30 900 9 75
14 4 -19 374
15 0 -21 455
16 29 841 8 59
17 18 324 -3 11
18 21 441 0 0
19 25 625 4 13

20 -19 374
21 -19 374
22 -19 374
23 30 900 9 75
24 17 289 -4 19
25 17 289 -4 19
26 22 484 1 0
27 0 0 -21 455
27 30 900 9 75
29 15 225 -6 40
30 30 900 9 75
31 29 841 8 59
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M15199 31 (5l0)

Al X X2 X-C (X-C)?
32 30 900 9 75
33 16 256 5 28
34 14 196 7 54
35 22 484 1 0
36 25 625 4 13
37 0 0 21 455
38 15 225 6 40
52 677 15937 134 4346

a 6 1 4 o —— ) £ = B
NTAATIENAIANUTBLY (Reliability) V8L UUNAFDUHAFNENENIINISLSEU 1389

sruuiiAuiu PulseudnuUn 5 neadu lngldisvedlaim (Lovett Method) il

kEx; — Yx2
(k= DI(x; —0)?

lee =1

45(677)-15937
(45—1)x4346

=1

=0.84

(%
[ Y] [

AIANULYDIIUYBILUUNAADUNAFUN NN AU 1509 FEUUTANY Tu
f5euAnwUN 5 N9aUU winnu 0.84
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MsNA 33 WelUTeuiisuanuansalunisasiiasizivesiniseutudseufnuin 5 vas
SeuseianssunisiseuslaglddywilugusuiumedaunuialuimiduinaiSesay 70

d10u UIUTDEDU AZLUULAY _ Y
i fof 1 fofl 2 (18) X >0 soua
1 7.00 7.00 14.00 2.33 0.00 77.78
2 7.00 9.00 16.00 2.67 0.41 88.89
3 6.00 7.00 13.00 2.17 0.41 72.22
4 7.00 7.00 14.00 2.33 0.00 77.78
5 7.00 9.00 16.00 2.67 0.41 88.89
6 9.00 9.00 18.00 3.00 0.00 100.00
7 7.00 9.00 16.00 2.67 0.41 88.89
8 9.00 9.00 18.00 3.00 0.00 100.00
9 7.00 7.00 14.00 2.33 0.00 77.78
10 8.00 9.00 17.00 2.83 0.41 94.44
11 8.00 9.00 17.00 2.83 0.41 94.44
12 7.00 9.00 16.00 2.67 0.41 88.89
13 7.00 9.00 16.00 2.67 0.41 88.89
14 7.00 9.00 16.00 2.67 0.41 88.89
15 7.00 7.00 14.00 2.33 0.00 77.78
16 7.00 7.00 14.00 2.33 0.00 77.78
17 5.00 8.00 13.00 2.17 0.71 72.22
18 8.00 9.00 17.00 2.83 0.41 94.44
19 9.00 9.00 18.00 3.00 0.00 100.00
20 7.00 7.00 14.00 2.33 0.00 77.78
21 7.00 7.00 14.00 2.33 0.00 77.78
22 7.00 7.00 14.00 2.33 0.00 77.78
23 7.00 9.00 16.00 2.67 0.41 88.89
24 9.00 9.00 18.00 3.00 0.00 100.00
25 7.00 8.00 15.00 2.50 0.41 83.33
26 9.00 8.00 17.00 2.83 0.41 94.44
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aalail UIUTDADY AZLUULAL _ Y
7 foi 1 foit 2 (18) % >b i
27 7.00 8.00 15.00 2.50 0.41 83.33
28 7.00 8.00 15.00 2.50 0.41 83.33
29 7.00 8.00 15.00 2.50 0.41 83.33
30 9.00 8.00 17.00 2.83 0.41 94.44
31 7.00 8.00 15.00 2.50 0.41 83.33
32 9.00 9.00 18.00 3.00 0.00 100.00
33 9.00 9.00 18.00 3.00 0.00 100.00
34 7.00 9.00 16.00 2.67 0.41 88.89
35 7.00 7.00 14.00 2.33 0.00 77.78
36 9.00 9.00 18.00 3.00 0.00 100.00
37 7.00 9.00 16.00 2.67 0.41 88.89
38 7.00 9.00 16.00 2.67 0.41 88.89
33U 598.00
X 2.62
S.D. 0.22
Jovay 87.43
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1 26.00 86.67 20 22.00 73.33
2 24.00 80.00 21 25.00 83.33
3 22.00 73.33 22 24.00 80.00
4 26.00 86.67 23 26.00 86.67
5 25.00 83.33 24 28.00 93.33
6 23.00 76.67 25 25.00 83.33
7 27.00 90.00 26 27.00 90.00
8 25.00 83.33 27 25.00 83.33
9 25.00 83.33 28 25.00 83.33
10 25.00 83.33 29 26.00 86.67
11 26.00 86.67 30 25.00 83.33
12 27.00 90.00 31 23.00 76.67
13 22.00 73.33 32 26.00 86.67
14 25.00 83.33 33 26.00 86.67
15 23.00 76.67 34 24.00 80.00
16 21.00 70.00 35 22.00 73.33
17 25.00 83.33 36 25.00 83.33
18 26.00 86.67 37 27.00 90.00
19 27.00 90.00 38 25.00 83.33

SAATLUUT VLR 946.00

X 24.89

S.D. 1.67
So8ay 82.98
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nanMRAuNsIInLaseuas duLusnAvesdeyaiiefiansadenld a3
nagauTl (T-test) n3on1snaaauianandu (Wilcoxon Test) @1m5un153iAT 18 Toya
(ABNDTINIAIYITUUASAMUINTTANEN AEANWIFNERNS UNTINYIRIUMEIIAN, 2564)
;ﬁ%’aiﬁﬁmLLuumaaUﬂ'smamwm’tumﬁﬁmf‘;LﬂiwzﬁmaqﬁﬂL%u%uﬁﬁauﬁﬂm
Ui 5 vdaseuseianssunsiiouslaelityvidupussiumedeunudalusimiseada
T-test WUU One Sample T-teat fIn3747 36

AT 36 HANIINAFDUNITHANUKAIAN LU TULUUUITN AT8IRZIUUAINEITALUNIS
Andaszit nasleumeianssunsseuslaglilagwilugiuswiumaiawuialuiiend
1399 SEUUNNANNY

One-Sample Test

70% Confidence
; o Sig. (2- Mean Interval of the
tailed) | Difference Difference
Lower Upper
ANUANNNTO b
- X . 12.44 | 37 0.000 3.14 2.87 3.40
ASARAAIIEA

|
A v o o 4a

*dudAngegau .05

191599 36 HANTNAADUNITHINKIIUTNAVDITOYRARIATH T-test LUy
One Sample T-teat WU AINAILITATUNITANILATIZULNITLANUAILUULUUUINGA 1aY
WY1T8U1I0AN Sig. AAlpuNIszAVULEd1ATY .05 HaTNANITNAABUAITLINLIIAIILUIDL

[

L‘idjuLL‘U‘U‘Uiﬂa?J’eNﬂgLLuuﬂ'J'ﬁJﬁ’]ﬂJ’]Si’IIUﬂ’ﬁﬁﬂaLﬁi’]Sﬁﬁﬂ 3 94AUTENBU NAUTUAE

v A

a a v < ] Y a £ Y ¢ a v 1
ﬂ’*i]ﬂiiuﬂﬂiLiﬂu@ﬂﬂiﬂﬁmﬂﬂLngWUi’JNﬂ‘ULV}ﬂ‘HﬁLLNUNQ&IIUVW‘W bIBY ITUUHUANNU U AN

q

o w

Sig. ATPYNITEAULUEIALY .05 AN 37

IS99 37 NAN1SNAEBUNTTLINLIIANUIALTNUUUYIN AYBe Az MUNAINAINNS O L UN 1S
ARILATIZININ 3 3AUsENU Nd A TEumeRanssuNsSeuslaelidymidugusunumnaiie
W UR U luYeL 1509 SEUUQNATAY

One-Sample Test

70% Confidence
29AUTENBUNISAN Sig. (2- Mean Interval of the
AATIEN tailed) | Difference Difference

Lower Upper

1. PUNISHATIEH
2957 | 37 0.000 0.86 0.83 0.89

AMNdIAYMSBLLENT
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M151991 37 (510)

One-Sample Test

70% Confidence
29AUTZNOUNIAR . - Sig. (2- Mean Interval of the
AATIEN tailed) | Difference Difference

Lower Upper
2. AIUNNSIATIZN
o o d 6.395 | 37 0.000 0.40 0.33 0.47
ANMUFUNUS
3. AUNNTIATIEIT
o 4956 | 37 0.000 0.31 0.24 0.37
PANNIT

a

o

*Ugd1ANsEau .05

o

M15197 38 HaNIINAAEUNIHANLIIAMLTAzIduLUUUINAveIRZRULNARLg NS N19N1S
Seu naueunleianssunsseusleelddgmilugusudumedawnudaluim os

ECATEAR a0
One-Sample Test
70% Confidence
; & Sig. (2- Mean Interval of the
tailed) | Difference Difference
Lower Upper
Na ”mqw%‘m\imn‘%au 1435 | 37 0.000 3.89 3.61 4.18

Y

*lpdAyiszau .05

91715197 38 HANINATDUNITUANUIIUITNAVRITBYAMEATA T-test WUy

One Sample T-teat Wu31 NAFNANTNINITTEUTNITHANHAMUUKUVYINA Toeia15au197n

A1 Sig. AAtipsndaseautiudlag .05
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