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ABSTRACT

The purposes of this research were: 1) to develop the project-based learning

1" students with the set

management concerning Geometrical Optics for grade 1
efficiency criteria (E,/E;) of 80/80, 2) to compare the students’ problem-solving ability
before and after the project-based learning management concerning Geometrical
Optics and 3) to study the scientific attitudes of the students after of the project-
based learning management concerning Geometrical Optics. The sample group
consisted of 42 students studying in Mathayomsuksa 5/10, in the 1% semester of
academic year 2020, at Sarakhampitthayakhom School, Muang District, Maha Sarakhom
Province, from cluster random sampling. The research instruments were;
1) 4 project-based learning management plans concerning Geometrical Optics,
2) the students’ problem-solving subjective test with 6 items, and 3) the scientific

attitudes test with 36 items. The data analysis statistics were mean, standard

deviation, percentage and dependent sample t-test.



The research outcomes were; 1) the project-based learning management
concemning Geometrical Optics had efficiency of 88.51/82.25, 2) after the project-based
learning management concerning Geometrical Optics, students had problem solving
ability significantly higher than before the learning at .01 significant level and

3) after the project-based learning management concerning Geometrical Optics,

students had the scientific attitudes at high level (X = 4.04, S.D. = 0.67).

Keywords: Project-Based Learning, Problem-Solving Ability, Scientific Attitudes
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UNIFEULIUMTaNUNT 4
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v = 1
ASUDIUWIB LY
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+1

+1

5.00

1.00
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ANUTDERE

33 UnSguvilasaanu
INYIANERTAILAULEY Lae

Liuousmaauve oy
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+1

+1
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5.00

1.00
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34. nirgunialin1snnaes
<4 =3 L3
Wdenigvmsinugunan
Unideusslivenlilasi

A4 v e
wizeInluaUdime

+1

+1

+1

+1

+1

5.00

1.00

14la

35. NINARBLINGIAIENT
Hlonan1IMAa0ivaIngy
dnideulinssfunguiy
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1 @ 3 q 5

36. dnisguasiAuluarants | 0 | +1 | +1 | +1 | +1 |4.00 | 080 | Tl4la
NABDIVBINGUBY 7 Lievin
Tﬂﬁmamiwmamﬁg}ﬂlﬂ
37. MsynswauInetdmd@n 0 +1 | +1 | +1 | +1 |a00]| 080 | l4la
Snideutinazthse i
Tudundng
38. Tunsuastumaudayvn | +1 | +1 | +1 | +1 | +1 [500| 1.00 | lale
s Uniseuazian
SuspAivAnnAininis
WU
39. \iloduthgunsaimatioy| +1 | +1 | +1 | +1 | +1 |500]| 1.00 | 19L&
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wazAuliiuidleldamass
40. flefinsviuuunesdeu | +1 | +1 | +1 | #1 | +#1 |500]| 1.00 | 146
Inedans tnseuliason
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lanssunsRnduLd NG s
Wuiuls YniFeuszeauiy
ATARAUYDINTIUNIT
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S19nsUsELiU Auil | Aufl | audl | eudl | Aauidl | SR | 10C | aguna
i 2 3 a4 5
a8, levinmsveaeseglst | 0 | +1 | +1 | +1 | +1 |4.00]| 080 | 14
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M7 9. 5 AIALEINLAAISIUIITIMUNYBIRUUIRAENsaluns ARk

U 12 U8

foft | Ammeindie | uwlana | Aidwesuun | wana | wenanmniwues
Jodau

i 0.61 Telat 0.62 Taglot Taila
2 0.74 Tla 0.82 Tala 14la
3¢ 0.77 Taile 0.81 Tala Tala
4 0.65 Tale 0.66 Tala kit
5% 0.68 Teflt 0.70 Tdla T4lar
6 0.65 Talat 0.66 Tola Tale
7* 0.58 Tala 0.59 Tgla Tala
8 0.68 T4le 0.70 Tala Tl
9% 0.68 Tola | 0.70 Tala Tala
10 0.65 Tla 0.66 Teflot Tglg
11 0.68 T4la 0.70 Tala Tala
12% 0.61 T4le 0.62 Tala Taila

wnewe. * vineisteaeunuiiuliase

1Tk uinANaisatunsAaLnavilunaaesls (Try-out) S1uau 12 18

NUMEIAIANEINBYTENINN 0.58-0.77 UaAI8IUIITMUNBY T8I 0.59-0.82 ARLA®N

=l

wuuinaa1naInsalun1sAawdtyviiulu 6 Ya ANAIAMINEINDY 5NN 0.58-0.77
waAguATILUNeY sEnI N 0.59-0.81 iweniasthlldiunduied wilniSsutulseudnun
5/10 97u3U 42 AU AATeud 1 Un1sfnw 2563 Lsussuaisaiuiineias g1lneiiies

JIIAUUIATTATL
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AN 4. 6 ANBIUIITILUNVRILUUTALINARYISINGIANERNS 71U 48 T

Yail Argunauunilusede
1* 0.26
2% 0.48
3* 0.24
a 0.45
5 0.46
6% 0.24
T 0.37
8% 0.31
9* 0.45
10* 0.40
11 0.47
12¥ 0.37
13* 0.43
14 -0.29
1.5 0.45
16* 0.34
17 0.37
18 0.42
19*% 0.47
20% 0.24
21 -0.10
22% 0.35
25 0.46

(sia)
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A1571499 4. 6 (7@)

Foil A wundusiedes
24* 0.24
25* 0.38
26 0.08
27% 0.29
28* 0.28
29* 0.64
30* 0.44
31* 0.50
32* 0.52
38* 0.40
34* 0.43
25% 0.46
36 0.07
37 0.29
38 0.18
39* 0.24
a0* 0.37
al* 0.53
q2* 0.45
a3* 0.39
aaq 0.18
45% 0.43

(na)
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A15199 4. 6 (519)

fail Asasuniusede
a6 0.22
47> 0.30
48* 0.28

e, * winefstegeuiiiluldes

nmsduuianainiginemansiunaaeald (Try-out) d3iveviin1sAaden
wuuinlannRn1ainetmanieuas 6 o 53 36 1o lasliA1gunadinunegssnin 0.24-0.64
ﬂl =!I -] v a 1 at 1 at = H‘: at = =i l-a! o =l d‘
wenaziluldiunguiiediainfeududseudinuUn 5/10 2w 42 au nnaBeud 1

Un1sAne 2563 15058UaSAIUANEIAY 81LNBLIY JIMIAUMIEITAL
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