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ABSTRACT

The purposes of this study aimed: 1) to develop instructional plans based on Inquiry-Based
Learning together with graphic organizer approach on the Elements and Chemical Compounds for
Mattayomsuksa 1 students, and 2) to study the integrated science process skills and learning
achievement of the students learned by Inquiry-Based Learning together with graphic organizer
approach. The target groups of the study were 40 students of Mattayomsuksa 1/7 during the first
semester of academic year 2019 at Wapipathum school, gained by purposive sampling. The
research instruments included: 1) the nine lesson plans of Inquiry- Based Learning together with
graphic organizer within 13 hours by designing activities to enhance the integrated science process
skills through the process of Inquiry-Based Learning used graphic organizer; mind map, concept
map, sequential map, spider map, venn diagram, fishbone map, t-chart and matrix diagram for
reviewing or linking learning concepts, practicing and presenting knowledge systematically. 2) The
Integrated Science Process Skill Tests with 4 multiple choices on free content, totally 45 items,
divided into 3 sets of 15 items with IOC in the range of 0.60-1.00, discrimination power (r) of set
1, set 2 and set 3 in the range of 0.27-0.81, 0.28-0.78 and 0.30-0.72 and reliability (KR-20) of set
1, set 2 and set 3 equal to 0.83, 0.83 and 0.85. and 3) An Achievement Test on Elements and
Chemical Compounds with 4 multiple choices, totally 30 items with IOC in the range of 0.60-1.00,
item difficulty in the range 0.23-0.78, B-index discrimination in the range of 0.23-0.87 and Lovett

Reliability equal to 0.90.



The results of this study were as follows: 1) the lesson plan of Inquiry-Based Learning
together with graphic organizer for Mattayomsuksa 1 students consists of 9 lesson plans within 13
hours able to enhance the integrated science process skills of the students. The quality of the lesson
plans were indicated at high level (X=4.19 - 4.43, S.D. = 0.03 - 0.09). This research revealed that
fishbone map and concept map were able to develop the student to formulate hypothesis, defining
operationally, and identifying and controlling variable. The sequential map was able to develop
experimental skill, when the matrix diagram was able to develop experimental and interpreting data
and conclusion skills. 2) the Mattayomsuksa 1 students who learned with Inquiry-Based Learning
together with graphic organizer had an overall score on integrated science process skills increased
22.46 percentage (from 58.77 percentage to 81.20 percentage). When considering on each skill, it
was found that the integrated science process skills of the students showed the highest scores on
controlling data (X=2.90, S.D. = 0.30) and the lowest scores on conducting experiment (X=2.05,
S.D. = 0.32). The students had the highest development on formulating hypothesis with 26.67
percent increased and the lowest development on conducting experiment with 16.67 percent
increased. After the learning provision using Inquiry- Based Learning together with graphic
organizer, the students had 21.15 points (S.D. = 2.76) or 70.50 percentage of learning achievement

on Elements and Chemical Compounds content.

Keywords : Inquiry-Based Learning with graphic organizer, Elements and Chemical

Compounds, Integrated science process skills
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11 -0.27 i Faia

12 0.30 1916 Aarden1d
13 0.28 1416 Aadend
14 0.03 it Fang

15 0.51 1418 Taden'1d
16 0.47 1418 Taden'1d
17 0.35 1418 Taden'1d
18 0.43 1418 Taden'1d
19 0.42 1418 Taden'1d
20 0.50 1518 Aaaon1d
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v A 03/ o = A o 9
UAGEUTUNTONANEIUN 1 T1UIU 15 U0
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Y
L4

YUYINUINTT ‘g’ﬂ‘ﬁ 1Yoy

10 P, q P g
1 0.33 0.67 0.22
2 0.33 0.67 0.22
3 0.48 0.52 0.25
4 0.08 0.92 0.07
5 0.70 0.30 0.21
6 0.63 0.37 0.23
7 0.38 0.62 0.23
8 0.35 0.65 0.23
9 0.48 0.52 0.25
10 0.25 0.75 0.19
1 0.25 0.75 0.19
12 0.70 0.30 0.21
13 0.28 0.72 0.20
14 0.53 0.47 0.25
15 0.23 0.77 0.17
SZ = 14.00 2 Piq; =312

1 4 @ [ R a 4 { A, J
ﬂ1ﬂ’]13JL%fJiJHGUfNL!‘U‘U'JWVIﬂ‘HgﬂizU'JUﬂWiﬂ']\?'Wlﬂ'lﬁWﬁﬁﬁ qufﬂ‘ﬁ 1 Iﬂﬂﬁl%}ﬂ%ﬂlﬂﬂﬂlﬂﬁ]ﬁ-

Qi‘lﬂg AdU (Kuder-Richardson Methods : KR-20)

KR-2O=L{L] [1 _ 2P
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q, uny dadauvesdaoudaluded i e iy 1-p,
52 unu AnulsUsInvesnsHUUI Y t
unua lugas
15 3.12
KR-20 = 1 —
15-1 14.00

=[1.07] [1-0.22]
=[1.07] [0.78]
=0.83
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Y

IATILITAINDIUTONTU VO UL IATNEENTZYIUMTNININGIMEASTUYTUINT YTl 2 Vel

v A 03/ o = A o 9
UAGEUTUNTONANEIUN 1 T1UIU 15 U0

10 P, q P g
1 0.33 0.67 0.22
2 0.33 0.67 0.22
3 0.48 0.52 0.25
4 0.08 0.92 0.07
5 0.73 0.27 0.20
6 0.65 0.35 0.23
7 0.35 0.65 0.23
8 0.33 0.67 0.22
9 0.53 0.47 0.25
10 0.25 0.75 0.19
1 0.25 0.75 0.19
12 0.73 0.27 0.20
13 0.28 0.72 0.20
14 0.53 0.47 0.25
15 0.23 0.77 0.17
SZ-1337 2 Piq; =023

1 4 @ [ R a 4 { A, J
ﬂ1ﬂ’]13JL%fJiJHGUfNL!‘U‘U'JWVIﬂ‘HgﬂizU'JUﬂWiﬂ']\?'Wlﬂ'lﬁWﬁﬁﬁ qufﬂ‘ﬁ 2 Iﬂﬂﬁl%}ﬂ%ﬂlﬂﬂﬂlﬂﬁ]ﬁ-

Qi‘lﬂg AdU (Kuder-Richardson Methods : KR-20)

o] [1 - 22

1] r'd A v
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q, uny dadauvesdaoudaluded i e iy 1-p,
52 unu AnulsUsInvesnsHUUI Y t
unua lugas
15 0.23
KR-20 = 1 —
15-1 13.37

=[1.07] [1-0.23]
=[1.07] [0.77]
=0.83
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IATILITAIN DTN U VO UL IATNEENTZYIUMTNININGIMEASTUYTUINT YAl 3 Vel

v A 03/ o = A o 9
UAGEUTUNTONANEIUN 1 T1UIU 15 U0

10 P, q P g
1 0.30 0.70 0.21
2 0.33 0.67 0.22
3 0.48 0.52 0.25
4 0.08 0.92 0.07
5 0.68 0.32 0.22
6 0.60 0.40 0.24
7 0.35 0.65 0.23
8 0.35 0.65 0.23
9 0.48 0.52 0.25
10 0.25 0.75 0.19
1 0.25 0.75 0.19
12 0.68 0.32 0.22
13 0.28 0.72 0.20
14 0.53 0.47 0.25
15 0.23 0.77 0.17
S = 1464 2 Piq; =313

1 4 @ [ R a 4 { A, J
ﬂ1ﬂ’]13JL%fJiJHGUfNL!‘U‘U'JWVIﬂ‘HgﬂizU'JUﬂWiﬂ']\?'Wlﬂ'lﬁWﬁﬁﬁ qufﬂ‘ﬁ 3 Iﬂﬂﬁl%}ﬂ%ﬂlﬂﬂﬂlﬂﬁ]ﬁ-

Qi‘lﬂg AdU (Kuder-Richardson Methods : KR-20)

o] [1 - 22
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q, uny dadauvesdaoudaluded i e iy 1-p,
52 unu AnulsUsInvesnsHUUI Y t
unua lugas
15 3.13
KR-20 = 1 —
15-1 14.64

=[1.07] [1-0.21]
=[1.07] [0.79]
=0.85
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o [
maiinuaenndesveLINAToYIANadUgNENNMTEoY TnodiFeIm eI 5 Ny

ﬂ??ﬂﬁﬂ!ﬁﬂﬂlﬂﬂﬁj&%ﬂ’l‘lﬂ"lﬂlu ?hﬂ'ﬂll L!'ﬂﬁ
Toii . . . . . q0ANGDY  AuNIIe
auil 1 Auii2  Auii3  Auil4a auns LR
10C
1 1 1 1 1 1 5 1.00 A0ANRDY
2 1 1 1 1 1 5 1.00 A0ANRDI
3 1 1 1 1 1 5 1.00 A0ANRDY
4 1 1 1 1 1 5 1.00 A0ANRDY
5 1 1 1 1 1 5 1.00 A0ANRDY
6 1 1 1 1 1 5 1.00 A0ANADY
7 1 1 1 1 1 5 1.00 A0ANADY
8 1 1 1 1 1 5 1.00 A0ANADY
9 1 1 1 1 1 5 1.00 A0ANADY
10 1 1 1 1 1 5 1.00 A0ANADY
11 1 1 1 1 1 5 1.00 A0ANADY
12 1 1 1 1 1 5 1.00 A0ANADY
13 1 0 1 1 1 4 0.80 A0ANADY
14 1 1 1 1 1 5 1.00 A0ANADY
15 1 1 1 1 1 5 1.00 A0ANRDY
16 0 1 1 1 1 4 0.80 A0ANRDY
17 1 1 1 1 1 5 1.00 A0ANRDY
18 1 1 1 1 1 5 1.00 A0ANRDY
19 1 1 1 1 1 5 1.00 A0ANRDY
20 0 1 1 1 1 4 0.80 A0ANRDY
21 1 1 1 1 1 5 1.00 A0ANRDY
22 1 1 1 1 1 5 1.00 A0ANRDY
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mmﬁmﬁumm;ﬁmmm RRGRREY uila
Tl , , , , ' ToAndod  Anumue
auil 1 Auii2 Auil3  aufi4a auns LR 10C
23 0 1 1 1 1 4 0.80 A0ANADY
24 1 1 1 1 1 5 1.00 A0ANADY
25 1 1 1 1 1 5 1.00 A0ANADY
26 1 1 1 1 0 4 0.80 A0ANADY
27 1 1 1 1 0 4 0.80 A0ANADY
28 0 0 1 1 1 3 0.60 liiwoandes
29 0 1 1 1 0 3 0.60 A0ANADY
30 1 1 1 1 0 4 0.80 A0ANADY
31 1 1 1 1 1 5 1.00 A0ANADY
32 1 1 1 1 1 5 1.00 A0ANADY
33 1 1 1 1 1 5 1.00 A0ANADY
34 0 1 1 1 1 4 0.80 A0ANADY
35 0 1 1 1 1 4 0.80 A0ANADY
36 1 1 1 1 1 5 1.00 A0ANADY
37 1 1 1 1 1 5 1.00 A0ANADY
38 -1 1 1 1 1 3 0.60 A0ANADY
39 0 1 1 0 1 3 0.60 A0ANADY
40 1 1 1 1 1 5 1.00 A0ANADY
41 1 1 1 1 1 5 1.00 A0ANADY
42 1 1 1 1 0 4 0.80 A0ANADY
43 -1 1 1 1 1 3 0.60 A0ANADY
44 1 1 1 1 0 4 0.80 A0ANADY
45 1 1 1 1 1 5 1.00 A0ANADY
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auil 1 Auii2 Auil3  aufi4a auns LR 10C

46 1 1 1 1 1 5 1.00 A0ANADY
47 1 1 1 1 1 5 1.00 A0ANADY
48 1 1 1 1 1 5 1.00 A0ANADY
49 1 1 1 1 1 5 1.00 A0ANADY
50 1 1 1 1 1 5 1.00 A0ANADY
51 1 1 1 1 1 5 1.00 A0ANADY
52 -1 1 1 1 1 3 0.60  lieeandes
53 1 1 1 1 1 5 1.00 A0ANADY
54 1 1 1 1 1 5 1.00 A0ANADY
55 1 1 1 1 1 5 1.00 A0ANADY
56 1 1 1 1 1 5 1.00 A0ANADY
57 1 1 1 1 1 5 1.00 A0ANADY
58 1 1 1 1 1 5 1.00 A0ANADY
59 1 1 1 1 0 4 0.80 A0ANADY
60 1 1 1 1 0 4 0.80 A0ANADY
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, 4 MANNen GRITRERITIT) wilananann
Vo uilawa wilawa )
(P) (B) YodoU

46 0.35 1916 0.67 1916 Aaden1d
47 0.53 1916 0.49 1916 Aaden1d
48 0.23 1916 0.80 1916 Aaden1d
49 0.58 1916 0.44 1916 Aaden1d
50 0.50 1916 0.51 1916 Aaden1d
51 0.35 1418 0.67 491 Aaaenly
52 0.15 i -0.15 i Fana
53 0.70 1418 0.31 1418 Aadonly
54 0.43 1918 0.59 1418 iaden 1y
55 0.60 1918 0.41 1418 Tadon 1y
56 0.95 i 0.05 i fana
57 0.85 i 0.15 i fana
58 0.40 1918 -0.41 il fana
59 0.23 1418 -0.23 i fana
60 0.43 1418 0.59 191 Aaaenly
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M1519N .10
a e d’ u'J [ [ za( =] 5’ @ = = d’ d’
AATIZHAINNUFONUVONUUUNATOUIANATUYNTNNNITFOU FUNTeNANLITIT 1 (509

siguaza15lsznoy $1uw 30 o

aufi X, (X} X,-C (X, - C)
I 12 144 9 81
2 6 36 15 225
3 " 121 10 100
4 6 36 15 225
5 16 256 5 25
6 16 256 s 25
7 9 81 12 144
8 12 144 9 81
9 17 289 4 16
10 16 256 s 25
" B 121 10 100
12 17 289 4 16
13 12 144 9 81
14 7 49 14 196
15 10 100 1 121
16 16 256 5 25
17 18 324 3 9
18 20 400 . I
19 14 196 7 49
20 9 81 12 144
21 10 100 1 121
2 19 361 2 4
23 12 144 9 81
24 19 361 2 4
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audi X, X)) X.-C X, -c)
25 15 225 -6 36
26 23 529 2 4
27 9 81 -12 144
28 13 169 -8 64
29 16 256 -5 25
30 14 196 -7 49
31 16 256 -5 25
32 14 196 -7 49
33 22 484 1 1
34 4 16 -17 289
35 17 289 -4 16
36 18 324 3 9
37 9 81 -12 144
38 18 324 3 9
39 16 256 -5 25
40 11 121 -10 100

59U 550 8348 -290 2888

1 4 @ [ o £ A, -4
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ANUFON UV UNAT DL
NUIUToADL
AZUUUNUNHI DAZLUUIAAA

AZUUUTINVOIGITTO LA AL



255

unua lugas

kY x—Yx?
o= 1T - DE@-0)?
(30)(550)—8348
~ (30-1)(2888)

1—0.097
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A 1l H ] { [] 1
AUN ¥9% 1 %799 2 %199 3

< < <
(AZLUUOY 15 ASLUW) (ATUUUIAN 15 AZLUN) (ATUUUIAN 15 AZLUN)

1 11 13 13
2 8 10 13
3 7 11 12
4 7 10 12
5 8 11 12
6 9 13 13
7 9 10 12
8 7 11 14
9 7 10 10
10 8 12 13
11 7 10 12
12 6 10 11
13 8 10 12
14 7 9 11
15 9 9 13
16 10 11 11
17 8 10 11
18 10 10 10
19 8 8 13
20 11 11 12
21 9 10 11
22 13 14 14
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AUN ¥9% 1 %799 2 %799 3

< < <
(AZLUULON 15 ASLUY) (AZUUULAN 15 ASLUN) (AZUUULON 15 ASLUN)

23 8 9 13
24 7 10 13
25 12 13 14
26 6 10 11
27 11 11 13
28 9 12 12
29 11 13 13
30 8 12 14
31 8 8 11
32 9 10 10
33 9 9 10
34 13 13 13
35 7 9 12
36 5 10 12
37 7 9 11
38 12 13 14
39 10 12 13

40 13 13 13
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24 20
25 25
26 19
27 24
28 22
29 25
30 23
31 17
32 20
33 19
34 25
35 20
36 24
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38 24
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40 26
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