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60262303 : Major (TEACHING SOCIAL STUDIES)
Keyword : CRYSTAL-BASED LEARNING, ENVIRONMENTAL POLLUTION, SYSTEMATIC THINKING
ABILITY

MR. THATHANON NIYOMYART : THE STUDY OF LEARNING ACHIEVEMENT AND
SYSTEM THINKING ABILITY ON THE ENVIRONMENTAL POLLUTION BY USING THE
CRYSTAL-BASED INSTRUCTIONAL MODEL FOR MATTHAYOMSUKSA 3 STUDENTS THESIS
ADVISOR : ASSISTANT PROFESSOR PHENPHANOR PHUANGPHAE, Ph.D.

The purposes of this research were : 1) To compare the learning achievements on
environmental pollution of Mathayomsuksa 3 students before and after teaching management by
using the Crystal-Based Leaming process 2) To compare the systematic thinking abilities of
Mathayomsuksa 3 students before and after teaching by using the Crystal-Based Learning
process 3) To study the opinions of Mathayomsuksa 3 students towards learning management
by using the Crystal-Based Learning ‘process. The sample group used in this research was 36
students of 3/5 Prommanusorn Phetchaburi School, Muang District, Phetchaburi province, 2nd
semester, academic year 2020. The instruments used in this research consisted of: 1) Lesson Plan
by using Crystal-Based Learning process-2) Systematic Thinking ability Test on Environmental
Pollution 3) Educational Achievement Test on Environmental Pollution 4) A questionnaire on the
opinions of students towards. teaching-management by using the Crystal-Based Learning process.

Data were analyzed by using-mean and standard deviation and Dependent t-test.

The results were shown as follows :

1. The learning achievement of Mathayomsuksa 3 students by using Crystal-Based

learning process, after studying was significantly higher than before at the .05 level

2. The systematic thinking ability of Mathayomsuksa 3 students by using Crystal-Based

learning process, after studying was significantly higher than before at the .05 level

3. The opinions of the students towards teaching management by using the Crystal-
Based Learning process, overall, the average was in a very agreeable level. When considering
each aspect, found that the most agreeable issue was a term of learning benefits, the second

was the learning atmosphere, and the third was the learning activities.
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Jordan (1998) nqufiszuy (System theory) Wai1ndannegisludnsaa
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AT 21 HANITIATIZRAIAMUBINGY () LAZAIBIUIATILUA (1) VOILUUNAFDUTANE

o £ = « a a v ° v o o Y = A %
allq‘mﬁ‘ﬂ'mﬂ"lilﬁﬂu 1999 UANENIIFEIUINADN @NNTUUNLTIUYUNTINANWIUN 3 Iﬂﬂlsﬁﬁjmi

I3

V03ALMB3-3U15AdU KR-20

fail ArueINdE (p) | Arduadmun (r) d3UAUnINY
1 0.64 0.25 155
2 0.74 0.32 155
3 0.18 0.50 T4laile
q 0.61 0.31 161
5 0.71 0.87 o161
6 0.55 0.67 14l6
7 0.74 0.10 Talaile
8 0.85 0.41 Talaile
9 0.33 0.18 Tlaila
10 0.75 0.11 Tlaila
11 0.37 0.08 Tlaila
12 0.74 0.11 Talaile
13 0.39 0.45 4161
14 0.21 0.34 Tale
15 0.33 0.16 Tlaile
16 0:30 0.63 Tale
17 0.71 0.67 416
18 0.76 0.14 Talaile
19 0.59 0.35 4161
20 0.64 0.14 T4laila
21 0.72 0.61 Tale
22 0.74 0.35 T4let
23 0.66 0.47 T4la
24 0.17 0.46 Tlaila
25 0.92 0.22 Talailet
26 0.31 0.18 Talaila
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M15199 21 NANITIATIZNAIAIILEINGIE (p) LAZAIBIUIRTUN (1) VOILUUNARDUTANS

o £ = « a a v ° v o o Y = A %
allq‘mﬁ‘ﬂ'mﬂ"lilﬁﬂu 1999 UANENIIFEIUINADN @NNTUUNLTIUYUNTINANWIUN 3 Iﬂﬂlsﬁﬁjmi

I3

V9IAMB3-3U15AFU KR-20 (vin)

fail ArueINdE (p) | Arduadmun (r) d3UAUnINY
27 0.49 0.25 155
28 0.74 0.65 155
29 0.21 0.31 Tle1
30 0.58 0.14 Tlaila
31 0.55 0.42 o161
32 0.34 0.13 Talaile
33 0.72 0.36 416
34 0.26 0.11 Talaile
35 0.54 0.12 Tlaila
36 0.58 0.37 o161
37 0.56 0.59 161
38 0.77 0.16 Talaile
39 0.41 0.06 Talaile
40 0.52 0.75 Tale
41 0.58 0.66 Tale
42 0.32 0.55 Tale
43 0.59 0.26 416
aa 0.46 0.31 416
45 0.39 0.56 4161
46 0.51 0.46 Tale
a7 0.55 0.34 Tale
48 0.69 0.67 T4let
49 0.54 0.32 T4la
50 0.32 0.19 Tlaila
51 0.51 0.35 Tale
52 0.68 0.45 Tale
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M15199 21 NANITIATIZNAIAIILEINGIE (p) LAZAIBIUIRTUN (1) VOILUUNARDUTANS

o £ = « a a v ° v o o Y = A %
amﬂ‘mﬁwq\‘iﬂﬁlilﬁﬂu 1999 UANENIIFEIUINADN @NNTUUNLTIUYUNTINANWIUN 3 Iﬂﬂlsﬁﬁjmi

I3 L

V9IAMB3-3U15AFU KR-20 (vin)

fail ArueINdE (p) | Arduadmun (r) d3UAUnINY
53 0.61 0.22 155

54 0.55 0.64 155

55 0.53 0.19 T4laile

56 0.43 0.17 Tlaila

57 0.49 0.52 o161

58 0.54 0.65 14l6

59 0.52 0.74 416

60 0.33 0.17 Talaile

‘viﬁJ’]EJL‘VW]

1. Yeaeudofn 3,8,24,25 Terauende (p) lyiegluinausisendng 0.20-0.80 s
finoan

2. UpdBUTD ﬁ 7,9,10,11,12,15,18,20,26,30,32,34,35,38,39,50,55,56,60 1A
grunasuun () teenia 0.20 adudeaeuiildainsesiundnnumazinsauldidnean

3. \esniidedauiiusiuiuiifenisidngoniuuiatzas 7 9o loun Jod
1,2,4,5,13,17,21

4. SIUFATDEDUDDNYNVIUA 30 U8 LALALUABUBADUIIUIUL 30 UD

Y [ £

wonanil FIdeldniArnnudediu (Reliabity) vesuuvunaasuianadugns
N19N1358Y 1389 Naun1edainden dvsulniseuduliseud@nwrUn 3 laeldgns

YoeRes-3yIadu lalviniu 0.68
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M15199 22 AZLUULUUNAADUTANAFNGNENIINITITEU 1389 UaNBN19FINa0U

° v o a ) = A ! o o = v a
AVTUUNLTYUTUNTINANEIUN 3 ﬂ@uuﬁz‘waqﬂ'ﬁ"ﬂ@ﬂ']iLiEJugI@SlsﬁﬂigUQUﬂqiLiﬂuﬂqia@u

WUUANKEN
A naulsEU NATBY
1 13 20
2 15 20
3 15 22
q 16 21
5 14 19
6 15 22
7 16 22
8 15 23
9 14 21
10 17 27
11 15 21
12 16 22
13 16 28
14 14 21
15 14 19
16 20 25
17 16 22
18 15 24
19 15 23
20 13 22
21 12 23
22 16 21
23 18 28
24 16 25
25 17 21
26 14 19
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M15199 22 AZLUULUUNAADUTANAFNNINIINITITEU 1399 AN EN19FILIN 0N

° v o a ) = A i o Y} = v a
AVTUUNLTYUTUNTINANEIUN 3 ﬂ@uuﬁz‘waqﬂ'ﬁ"ﬂ@ﬂ']iLiEJugI@EJIGUﬂigU'JUﬂqiLifJUﬂqia@u

LUUANNEN (7D)

Al fiouseu NAIL3IU
27 16 22
28 15 22
29 15 20
30 15 24
31 15 22
32 16 24
33 15 23
34 14 20
35 15 21
36 15 22
nausey X = 15.22,S.D. = 1.436
NAIBY X =22.25,S.D. = 2.260
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A1T197 24 NANITILATIZRAIAIUEINGIE (p) WAZAISIUIATILUN (1) VDILUUNAADU

FAAMUAINITANISAMTITLUU 1589 UANENNAWINADY dnsuLnSeuTulsaudnu N 3

lngldgnsvesames-sviiadu KR-20

fail ArueINdE (p) | Arduadmun (r) d3UAUnINY
1 0.11 0.57 Talaile
2 0.76 0.41 Tala
3 0.32 0.44 Tle1
q 0.64 0.38 161
5 0.71 0.87 o161
6 0.75 0.11 Talaile
7 0.74 0.10 Talaile
8 0.74 0.35 416
9 0.68 0.11 Tlaila
10 0.48 0.35 o161
11 0.42 0.09 Tlaila
12 0.71 0.18 Talaile
13 0.31 0.30 4161
14 0.29 0.44 Tale
15 0.16 0.21 Tlaile
16 0.56 0.18 Tlaile
17 0.73 0.62 416
18 0.54 0.14 Talaile
19 0.47 0.31 4161
20 0.45 0.14 T4laila
21 0.72 0.59 Tale
22 0.87 0.41 Tlaila
23 0.66 0.47 T4la
24 0.17 0.46 Tlaila
25 0.78 0.36 Tale
26 0.68 0.23 Tale
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A1T19N 24 NANITIATIZNAIAINEINGTY (p) WAZTAISIUIATILUN (1) VDILUUNAFDU
FAAMUAINITANISAMTITLUU 1589 UANENNAWINADY dnsuLnSeuTulsaudnu N 3

lngldgnsvesnnes-susadu KR-20 (do)

fail A1rueINdE (p) | Ardunaduun (r) d3UAUnINY
27 0.64 0.25 155
28 0.74 0.32 Tala
29 0.17 0.52 T4laile
30 0.61 0.31 161
31 0.29 0.16 Tlaila
32 0.78 0.25 14l6
33 0.55 0.26 416
34 0.25 0.46 416
35 0.17 0.74 Tlaila
36 0.18 0.22 Tlaila
37 0.23 0.32 161
38 0.15 0.51 Talaile
39 0.66 0.35 4161
40 0.17 0.46 T4laila
‘Viil']‘c’JL‘VW!

1. foapudon 1,15,22,24,29,35,36,38,40_fid1mnuend1s (p) liegluinmsi
321N 0.20-0.80 980N

2. Yoaaudefl 6,7,9,11,12,16,18,20,31 fA1grunasauun (1) Weenin 0.20 Faviu
Foaeuiililannsasuunidnnuasiinsouldidnenn

3 \fesnniifedauiiusuiuiifenis Ssdneonuuuianzas 2 9o eud Tod
1,25

4. suiindeaausoniumun 20 4 warAundedeaauT LY 20 T8

wonaNil Qﬁ%ﬂlﬁmmmwm%ﬁu (Reliabity) vesuuuUNAdUIANAFUgNE
n1an13iFeu Bea vafivnisdwandon dmduinFouduisoufnundi 3 lngldgns

YoeLnes-3ysadu lawiniu 0.84
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A159N 25 AZLUUAINUAINITOIUNISAALDISEUUVDIUNS sUSEAUTUN S UANWIUN 3

AOULAZNAINITINNNTSBUNTAR UL YN UIUNNTSIUNITAD ULUUANKEN

AL naulseU NAITBY
1 9 12
2 10 13
3 11 16
q 11 15
5 10 14
6 8 12
7 10 14
8 10 16
9 10 13
10 9 14
11 10 14
12 11 17
13 12 19
14 12 14
15 11 15
16 11 13
17 10 16
18 12 18
19 11 14
20 10 14
21 11 16
22 9 13
23 10 15
24 10 14
25 12 15
26 11 15
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A1599 25 AZLUUAINUAINITOIUNITAALDISEUUVDIUNLS sUSEAUTUNSoUAN TN 3

AOULAZNAINITINNNSLS8UNSERULAElYNTLUIUNNSISIUNTEDULUUANKAN (71D)

Al fiouseu NAL3IU
27 10 14
28 12 18
29 11 14
30 11 17
31 10 16
32 12 14
33 11 15
34 12 17
35 11 17
36 12 17

nausey X = 1064, S.D. = 1.018
naNIBUY X = 15.00,S.D. = 1.724
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