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Thesis title: The Effects of Problem-based Learning Management in the Topic of Life
in Environment on Scientific Problem Solving Ability and Attitude Toward
Science of Mathayom Suksa IV Students of Extra Large Schools in Nakhon
Pathom Province
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Abstract

The purposes of this study were (1) tocompare scientific problem solving
ability of students who learned under the problem-based learning management with
that of students who were taught with the traditional teaching method; and (2) to
compare attitude toward science of students who learned under the problem-
based learning management with that of students who were taught with the traditional
teaching method.

The research sample consisted of 74 Mathayom Suksa IV students in two
intact classrooms of Phrapathom Wittayalai School during the first semester of the
2019 academic year, obtained by cluster random sampling. Then, one classroom was
randomly assigned as the experimental group; the other, the control group. The
research instruments were learning management plans for the problem-based learning
management in the topic of Life in Environment, learning management plans for the
traditional teaching method in the topic of Life in Environment, a scientific problem
solving ability test, and a scale to assess attitude toward science. Statistics employed
for data analysis were the mean, standard deviation, and t-test.

The results were as follows: (1) scientific problem solving ability of the
students, who learned under the problem-based learning management, was
significantly higher than the counterpart ability of the students who were taught with
the traditional teaching method at the .05 level; and (2) attitude toward science of the
students, who learned under the problem-based learning management, was
significantly higher than the counterpart attitude of the students who were taught with
the traditional teaching method at the .05 level.

Keywords: Problem-based learning, Life in Environment, Scientific problem solving
ability, Attitude toward science, Mathayom Suksa
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1 +1 +1 +1 3 1 1414
2 +1 +1 +1 3 1 1414
3 +1 +1 +1 3 1 1914
4 +1 +1 +1 3 1 1914
5 +1 +1 +1 3 1 1914
6 -1 0 +1 0 0 faing
7 +1 +1 +1 3 1 1414
8 +1 +1 -1 1 0.33 Faing
9 0 +1 +1 2 0.67 1918
10 +1 +1 +1 3 1 1914
11 0 0 +1 1 0.33 faing
12 +1 +1 +1 3 1 1914
13 +1 +1 +1 3 1 1914
14 0 +1 " 2 0.67 1414
15 +1 +1 +1 3 1 1414
16 +1 -1 +1 1 0.33 Faing
17 +1 +1 +1 3 1 1914
18 +1 +1 +1 3 1 1914
19 -1 +1 +1 1 0.33 faing
20 +1 +1 +1 3 1 1414
21 +1 +1 +1 3 1 1414
22 0 +1 +1 2 0.67 1414
23 +1 +1 +1 3 1 1414
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@ a 4 o
ﬂ’J"IlIﬁi’]ﬂﬂé}’ﬂﬂﬂ'Uﬂ”IS’Jmi”I$°H']jiy‘ﬁ”IGU?NLL‘U‘]JVIﬂﬁi’]‘U'Jﬂﬂ’J"IiJﬁ"IﬁJTiﬂiuﬂWiLLﬁlﬁfyﬂTVIN

Inenmaas (@o)
Yoo wan1sﬂizsﬁw§ﬁﬂw1mu (Auf) Wa3IN A110C mlswa
foit 1 2 3 AZUUY
24 0 +1 +1 2 0.67 1414
25 +1 +1 +1 3 1 1414
26 +1 -1 +1 1 0.33 faing
27 +1 +1 +1 3 1 1914
28 +1 +1 +1 3 1 1914
29 +1 +1 +1 3 1 1914
30 +1 +1 i 2 0.67 1918
31 +1 +1 +1 3 1 1414
32 +1 -1 +1 1 0.33 Faing
33 +1 +1 +1 3 1 1914
34 +1 +1 +1 3 1 1914
35 +1 -1 +1 1 0.33 faing
36 +1 +1 +1 3 1 1914
37 +1 +1 +1 3 1 1414
38 +1 +1 +1 3 1 1414
39 +1 +1 +1 3 1 1414
40 +1 +1 +1 3 1 1914
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v A

@ a 4 o
ﬂ??ﬂﬁ@ﬂﬂé}ﬂﬂﬂﬂﬂ”IS’Jm3"I$‘Iriﬂﬂ]u‘ﬁ”IeUi’NLL‘LI‘]_I‘VIﬂﬂi’]‘]_I’Jﬂﬂ’J”IZJfTﬁJTii]‘lLlﬂ"liufgljﬂﬂluﬂ"mN

Inenmaas
Yoo wan1sﬂizsﬁw§ﬁﬂw1mu (Auf) Wa3IN A110C mlswa
foit 1 2 3 AZUUY
1 +1 +1 0 2 0.67 1918
2 +1 +1 +1 3 1 1414
3 -1 0 +1 0 0 faing
4 +1 +1 +1 3 1 1914
5 +1 +1 +1 3 1 1914
6 -1 0 +1 0 0 faing
7 +1 +1 +1 3 1 1414
8 +1 +1 +1 3 1 1414
9 0 +1 +1 2 0.67 1918
10 +1 +1 +1 3 1 1914
11 0 0 +1 1 0.33 faing
12 +1 +1 +1 3 1 1914
13 +1 +1 +1 3 1 1914
14 0 +1 " 2 0.67 1414
15 +1 +1 +1 3 1 1414
16 +1 -1 +1 1 0.33 Faing
17 +1 +1 +1 3 1 1914
18 +1 +1 +1 3 1 1914
19 -1 +1 +1 1 0.33 faing
20 +1 +1 +1 3 1 1414
21 +1 +1 +1 3 1 1414
22 0 +1 +1 2 0.67 1414
23 +1 +1 +1 3 1 1414
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v A

ANudeananInunIsseydarivesuuunageuianuaisalunisuddyninig

Innmaas (@o)
Yoo wamsﬂizsﬁuﬁﬁmmty (AU Wa3IN A110C mlswa
foit 1 2 3 AZUUY
24 0 +1 +1 2 0.67 1414
25 +1 +1 +1 3 1 1414
26 +1 +1 +1 3 1 1914
27 +1 +1 +1 3 1 1914
28 +1 +1 +1 3 1 1914
29 +1 +1 +1 3 1 1914
30 +1 +1 0 2 0.67 1918
31 +1 +1 +1 3 1 1414
32 +1 +1 +1 3 1 1414
33 +1 +1 +1 3 1 1914
34 -1 +1 +1 1 0.33 A
35 +1 +1 0 2 0.67 1914
36 +1 +1 +1 3 1 1914
37 +1 +1 +1 3 1 1414
38 -1 +1 +1 1 0.33 Faing
39 +1 +1 +1 3 1 1414
40 -1 +1 +1 1 0.33 faia
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v A

ANuAeAndpInUMIIdUeIsudTyivewuunageuianuamisa lumsuddyninig

Inenmaas
Yoo wamsﬂizsﬁuﬁﬁmmty (Auf) Wa3IN A110C mlswa
foit 1 2 3 AZUUY

1 0 0 +1 1 0.33 YFulga
2 +1 +1 +1 3 1 1414
3 -1 0 +1 0 0 IESTRIPR
4 +1 +1 +1 3 1 1914
5 +1 +1 +1 3 1 1914
6 -1 0 +1 0 0 IESTRIPR
7 +1 +1 +1 3 1 1414
8 +1 +1 +1 3 1 1414
9 0 +1 +1 2 0.67 1918
10 +1 +1 +1 3 1 1914
11 0 0 +1 1 0.33 IERTRIPR
12 +1 +1 +1 3 1 1914
13 +1 +1 +1 3 1 1914
14 0 +1 " 2 0.67 1414
15 +1 +1 +1 3 1 1414
16 0 +1 +1 2 0.67 1918
17 +1 +1 +1 3 1 1914
18 +1 +1 +1 3 1 1914
19 -1 +1 +1 1 0.33 IESTRIPR
20 +1 +1 +1 3 1 1414
21 +1 +1 +1 3 1 1414
22 0 +1 +1 2 0.67 1414
23 0 +1 +1 2 0.67 1918
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v A

ANuAeAndpINUMIIdUe s uATyivewuunageuianuamsa lumsuddyninig

Inenmaas (@o)
Yoo wan1sﬂizsﬁw§ﬁﬂw1mu (Auf) Wa3IN A110C mlswa
foit 1 2 3 AZUUY
24 0 +1 +1 2 0.67 1414
25 +1 +1 +1 3 1 1414
26 +1 +1 +1 3 1 1914
27 +1 +1 +1 3 1 1914
28 +1 +1 +1 3 1 1914
29 +1 +1 +1 3 1 1914
30 +1 +1 0 2 0.67 1918
31 +1 +1 +1 3 1 1414
32 +1 +1 +1 3 1 1414
33 +1 +1 +1 3 1 1914
34 -1 +1 +1 1 0.33 IERTRIPR
35 +1 +1 0 2 0.67 1914
36 +1 +1 +1 3 1 1914
37 +1 +1 +1 3 1 1414
38 +1 +1 +1 3 1 1414
39 +1 +1 +1 3 1 1414
40 +1 +1 +1 3 1 1914
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v A

ANuABAnApIRUNITATIIARUNadnT e TaIvesuuuNATeTAn @I U

Y a 4 1
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Yoo wamsﬂizsﬁuﬁﬁmmty (Auf) Wa3IN A110C mlswa
foit 1 2 3 AZUUY

1 +1 +1 +1 3 1 1414
2 +1 +1 +1 3 1 1414
3 +1 +1 +1 3 1 1914
4 +1 +1 +1 3 1 1914
5 +1 +1 +1 3 1 1914
6 -1 0 +1 0 0 IESTRIPR
7 +1 +1 +1 3 1 1414
8 +1 +1 +1 3 1 1414
9 -1 +1 +1 1 0.33 YFulga
10 +1 +1 +1 3 1 1914
11 0 0 +1 1 0.33 IERTRIPR
12 +1 +1 +1 3 1 1914
13 -1 +1 +1 1 0.33 IESTRIPR
14 0 +1 " 2 0.67 1414
15 +1 +1 +1 3 1 1414
16 0 +1 +1 2 0.67 1918
17 +1 +1 +1 3 1 1914
18 +1 +1 +1 3 1 1914
19 +1 +1 +1 3 1 1914
20 +1 +1 +1 3 1 1414
21 +1 +1 +1 3 1 1414
22 0 +1 +1 2 0.67 1414
23 0 +1 +1 2 0.67 1918
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Yoo wan1sﬂizsﬁw§ﬁﬂw1mu (Auf) Wa3IN A110C mlswa
foit 1 2 3 AZUUY

24 0 +1 +1 2 0.67 1414
25 +1 +1 +1 3 1 1414
26 +1 +1 +1 3 1 1914
27 +1 +1 +1 3 1 1914
28 -1 +1 +1 1 0.33 IESTRIPR
29 +1 +1 +1 3 1 1914
30 +1 +1 0 2 0.67 1918
31 +1 +1 +1 3 1 1414
32 -1 +1 +1 1 0.33 YFulga
33 +1 +1 +1 3 1 1914
34 +1 +1 0 2 0.67 1914
35 +1 +1 0 2 0.67 1914
36 +1 +1 +1 3 1 1914
37 +1 +1 +1 3 1 1414
38 +1 +1 +1 3 1 1414
39 +1 +1 +1 3 1 1414
40 +1 +1 +1 3 1 1914
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MIIMANUINT 13 uaaran1sdsziiunal 10C ﬂlﬂﬂllﬁﬁfﬂlﬂﬁﬂa@iﬂt’jﬂEJ”Iﬁ"IﬁG]% Tumsm

Y
MAFTIANNTIANGDINUAILIINGANTTHVRIIARARDINENMERS

siljf’)ﬂ'ﬂ?fh! !ﬁ]ﬂﬂa‘ﬁ ﬂzuuummﬁmﬁu NAIINVON ﬂ'ﬂﬂéﬂ !!‘I.IﬂWﬁ
HUUNATOU ABIN5IA mmé’ﬁm‘mag ASIUUY (10C)
@oth) 1 2 3
1 anvaulaly 1 +1 | 41 |+ 3 1 EAET
enmans; 2 1]+ | 41 3 1 1418
3 +1 0 +1 2 0.67 1916
4 +1 | 41 |+ 3 1 1916
5 +1 0 +1 2 0.67 1418
6 +1 | 41 |+ 3 1 1418
7 +1 | 41 |+ 3 1 1418
8 0 0 +1 1 0.33 ﬂ%”uﬂgq/éfﬂﬁq
9 Db HH-81 Ak 3 1 1916
10 —hg=a 1+ 3 1 1916
11 0 +1 0 1 0.33 ﬂ%”uﬂgq/éfﬂﬁq
2. Mstiugua 12 | 41| 41 3 1 1414
maneenaas 13 +1 0 +1 2 0.67 EAET
14 TT—~r— 1 3 1 1418
15 o AT v 3 1 1916
16 +1 0 +1 2 0.67 1916
17 +1 | 41 | + 3 1 1916
18 1| 41 | 3 1 1418
19 1| 41 | 3 1 1418
20 +1 0 +1 2 0.67 1418
21 1| 41 | 3 1 1418
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vonnulu RARRT | AzuuuRnNAAWiY | Hasaves | Auade wilana
uuunagey | Aeamsia mmﬁﬁm‘my AU (10C)
(Fo) 1 2 3
3. AnuElas 22 +1 0 +1 2 0.67 1418
Aol 23 1|+ |+ 3 1 1518
Aerteariy 24 0 0 | +1 1 033 | suljudaig
GILTH 25 | o4 | 3 1 1318
26 #1041 | o+ 3 1 1418
27 +1 0 +1 2 0.67 1418
28 1|+ |+ 3 1 1418
29 0 0 +1 1 0.33 ﬂ%”uﬂgq/ﬁﬂﬁq
4. AWUBITULAL 30 D | H4] Al A1 3 1 1418
Vo555 31 —hg=a 1+ 3 1 1916
Rerdoaty 32 T R 3 1 1916
Inemnaai 33 | o |+ 2 0.67 1418
34 +1| 41| o+ 3 1 1418
35 +1 0 +1 1 0.33 ﬂ%ﬂﬂ;ﬂ/ﬁﬂ‘ﬁﬂ
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A1519MANUINT 14 uﬁmwams’imswﬁﬁwmm EJ”IﬂLLﬂ%f"i”I’rj”l‘Ll”Ii]iiWLLMﬂiWEJ"{Ij’E)EIJ’EN

puunageuiannuamninlumsuddymimainemans

Yoaou | MANN | A191UID aglpamndoasy mlawa
% d’ o U T o o
don | ¢ (p) | Swun (r) AN A1V MUN
1 ] < {
] 0.65 0.38 HToaoUAD U191 Wudeoaouna 1414
1 ] < {
2 0.63 0.35 HToaoUAD U191 Wudeoaouna 1414
~ :
3 0.40 0.40 ToAOUHINNBIHUE Wudoaounauin 1414
1 1 3 H ] 1 % Qy
4 0.75 0.10 L IGRILARRAL Audoaoun Tuaud lalvl AaNng
1 I H 1 [}
5 0.33 0.25 dodounoutnern | iWudoaounogluszaunely | 1414
1 1 I {
6 0.65 0.40 TJoaoUADU191Y Wudoaounauin 151&
d :
7 0.50 0.42 Vo AOULINNDIHUE Wudoaounauin 1414
1 I y [} 1 @ Qy
8 0.60 -0.30 HJoaounoudaey | Wudoaounluaaisud lulvi | dana
— — .
9 0.60 0.60 ToaouNAoU1391e Wudoaounauin 1414
- . :
10 0.73 0.35 ToaouNAouI131e Wudeoaouna 1414
Y I 9 ~ = 1 %] Qy
11 0.40 -0.10 doapuinnamine | Wudeaaun luaarsud lvlvd | dang
HE 1 I {
12 0.60 0.40 YoaouNAoUI13 Wudoaounauin 151&
[ I~ H 1 [}
13 0.35 0.20 dodounoutneIn | iWudoaounogluszaunely | 1414
) 3 v AY 1 ' v £
14 0.45 0.00 Joaousnwemie | Wudeaeun ludadrsud lulvy | dana
i 1 < {
15 0.68 0.37 ToaounAoU131Y Wudeoaouna 1414
i 1 < H 1 [
16 0.68 025 | doaeuiinoudisie | Wudodounegluszauneld | 1414
I { 1 @
17 0.45 025 | Yemeuenwomimg | Wudedounodluszauweld | 1414
H 1 I {
18 0.68 0.30 JoaouNAoUI1391e Wudeaeuna 151&
19 0.50 0.50 ToA0ULINNDINUL Wudoaounauin 151&
H 1 I
20 0.68 0.40 YoaouNAoUI191 Wudoaounauin 151&
9 A P Aa ]
21 0.73 0.45 ToaouNAoUI131Y Wudoaounauin 1%14
22 0.68 0.60 ToaouNAoUI131Y Wudoaounauin 1414
[ I {
23 0.33 0.45 YoaoUAD UM Wudoaounauin 1414
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MIMANUINN 14 Llﬁﬂ\iNaﬂ”li%tﬂi”l%ﬁf"hﬂ?”lﬂEJ"IﬂLLﬂ%ﬂI”I’51u"ﬁ]§"ILmﬂi"lflslsljﬂellﬂﬂ

o a 4 1
LL‘U‘UTIﬂﬁi’)‘U’Jﬂ‘ﬂ’J”IﬂJﬁ?ﬂ?iﬂiuﬂ"lillﬁ}ﬂﬂ]uﬁﬁﬂN’J‘VIEJ"I?[”IE‘W]? (919)

Yooy | MANY | A1 aglpamndoasy uilawa
Foit | en (@ | 3wun @) AN1INED A1V WUN
24 0.33 0.25 todeusouduen | fudodeviiogluszdumeld | 1418
25 0.65 0.40 oA UABUYIY Sludeaouiiauin 1918
26 0.40 0.60 TOAOUIANBINNIY Sludeaouiiauin 1918
27 0.75 0.42 ToaoUAdUYIY Sludeaeniiauin 1418
28 0.50 0.50 VoA UIINNDIHNY Sludeaeniiauin 1418
29 0.65 0.40 ToaoUABUYIY Sludeaeniiauin 1418
30 0.50 0.42 TOAOUIANDINNIY Sludeaouiiauin 1918
31 0.60 0.35 oA UABUYIY fluteaonia 1918
32 0.73 0.60 Togouinouiieie Sludeaouiiauin 1918
33 0.50 0.35 TOAOUIANBINNIY fluteaonia 1918
34 0.40 0.45 ToAUIANBIHNY Sludeaeniiauin 1418
35 0.60 0.40 Todouinouiieie Sludeaeniiauin 1418
36 0.65 0.20 Foaovdoudnie | Wudedeviiogluszduneld | 1918

Yooy AT

@ a 4
LL'U'U“VI@ﬁ@‘U’Jﬂﬂ'NNﬁ1N1§ﬂﬁluﬂ15l!fS{ﬂﬂJﬁ1ﬂ1\n1ﬂEﬂ?ﬂﬁﬂi 0.81
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MINMANUINN 15 Llﬁﬂ\iNaﬂ"li%tﬂi"l%ﬁf"i”lé”li!ﬁ]ﬁ"luuﬂﬁWEJEIQJ)‘O“'IJ‘OQLL‘U‘U’Sjﬂﬁmﬂaﬁ'ﬂ

Ineenans
Foit | $1ouau | Azusan | aznuy Azuuy | Aunde aIu C.V.%
fga g9ga Do
MATFIY
1 30 134 2 5 3.83 0.82 4.67
2 30 129 2 5 3.69 0.76 4.86
3 30 133 2 5 3.80 0.93 4.86
4 30 121 1 5 3.46 0.85 4.09
5 30 131 2 5 3.74 0.95 4.07
6 30 131 3 5 3.74 0.61 3.94
7 30 133 3 5 3.80 0.76 6.13
8 30 123 1 5 3.51 0.92 5.00
9 30 132 2 5 3.77 0.88 3.82
10 30 142 2 5 4.06 0.80 428
1 30 147 3 5 4.20 0.63 5.08
12 30 138 3 5 3.94 0.60 6.67
13 30 156 3 5 4.46 0.70 6.57
14 30 114 1 5 3.26 0.82 6.37
15 30 142 3 5 4.06 0.64 3.98
16 30 118 2 5 3.37 0.94 6.34
17 30 148 3 5 423 0.60 3.59
18 30 132 1 5 3.77 0.77 7.05
19 30 136 3 5 3.89 0.72 4.90
20 30 142 1 5 4.06 0.94 5.40
21 30 137 3 5 391 0.70 4.32
22 30 128 1 5 3.66 1.01 5.59
23 30 140 2 5 4.00 0.72 3.62
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$ a d 1 o o [ a1l A J 1
MINMANHINT 15 uamwamsamswwmamnmuuﬂsw%mammmﬂmﬂmm‘nmmﬁm (®9)

Foit | $1ouau | Az | azuuy Azuuy | Aunde a1 C.V.%
v‘%rqﬂ gaga Do
MNIGIY
24 30 128 1 5 3.66 0.94 5.56
25 30 145 2 5 4.14 0.78 5.31
26 30 140 3 5 4.00 0.64 6.25
27 30 113 1 5 3.23 1.00 3.23
28 30 98 1 5 2.80 0.96 2.92
29 30 103 1 5 2.34 1.23 1.90
30 30 150 1 5 4.29 0.89 4.82
Yodou AMdiE

HuLIAanARINIIAIANS 0.908
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a < Y =
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(t-test for independent samples)
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Msnageuni (t-test for independent samples)

a d
ﬂ'J"INﬁ"IN"IﬁEﬂ‘Hﬂ‘lﬁ!!ﬁﬂﬁlluﬁ"l‘l’l"lx‘n‘i’lﬂ"lﬂ"lﬁﬂﬁ

S = a [P QU
voinFaulsusaunszilguinenan daviaunsiga

d' Yo (¥ ~ b4 Y | a
nlasumssamsFeviuunlidyruiugrusazuouilng

Group Statistics

Group N Mean Std. Deviation Std. Error Mean
1 35 30.00 907 153
Sum
2 39 23.62 2.520 403
Independent Samples Test
Levene's Test for t-test for Equality of Means
Equality of
Variances
F Sig. t df Sig. (2- | Mean | Std. Error | 95% Confidence
tailed) | Difference | Difference | Interval of the
Difference
Lower | Upper
Equal 22.568| .000| 14.180 72 .000 6.385 450 5.487| 17.282
variances
assumed
Sum | Equal 14.792| 48.644 .000 6.385 432 55171 7.252
variances
not
assumed
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Msnageuni (t-test for independent samples)

S = a [T %
voinFaulsusaunszilguinenan daviaunsiga

RANANDINGNFNTAS

d' Yo (¥ ~ b4 Y | a
nlasumssamsFeviuuulidymiiugrusazuouilng

Group Statistics

Group N Mean Std. Deviation Std. Error Mean
1 35 4.3590 17018 .02876
Sum
2 39 2.7410 .14397 .02305
Independent Samples Test
Levene's Test t-test for Equality of Means
for

Equality of

Variances

F Sig. t df Sig. (2-| Mean | Std. Eror | 95% Confidence

tailed) | Difference | Difference Interval of the
Difference
Lower Upper
Equal 1.930| .169| 44.292 72 .000| 1.61802 03653 | 1.54520| 1.69084
variances
assumed
Sum

Equal 43.892| 66.981 .000| 1.61802 03686 | 1.54444| 1.69160
variances not
assumed
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Msnageuni (t-test for independent samples)

RANANDING ARSI

v A = ) [T QU
voinFaulsuFaunszilguinenan daviiaunsiga

d' % % =) Y Y [ a
nlasumssamsidevduunlidyruiugruwazuouing

Group Statistics

Group Mean Std. Deviation Std. Error Mean
1 35 4.3590 17018 .02876

Sum
2 39 2.7410 .14397 .02305
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Independent Samples Test

Levene's Test for Equality of

t-test for Equality of Means

Variances
F Sig. t df Sig. (2-tailed) Mean Std. Error | 95% Confidence Interval of the
Difference Difference Difference
Lower Upper

Equal variances assumed 1.293 259 25.135 72 .000 1.442 .057 1.327 1.556

SUM_A |Equal  variances  not 24.927 67.439 .000 1.442 .058 1.326 1.557
assumed

Equal variances assumed 318 574 24.074 72 .000 1.749 .073 1.604 1.894

SUM_B |Equal  variances  not 23.864 67.172 .000 1.749 .073 1.603 1.895
assumed

Equal variances assumed 3.555 .063 24.022 72 .000 1.691 .070 1.551 1.832

SUM_C | Equal variances not 23.707 64.269 .000 1.691 071 1.549 1.834
assumed

Equal variances assumed 236 .628 24.139 72 .000 1.659 .069 1.522 1.796

SUM_D |Equal  variances not 24.343 71.856 .000 1.659 .068 1.523 1.795
assumed
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