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The aims of this research were as follows: (1) to develop learning activities
on acid-base titration with an effectiveness criterion of at least 70% of students gaining a
scientific concept score of more than 50%; (2) to compare scientific concept scores
before and after learning with the learning activities; and (3) to study the scores on
creativity and innovation skills using learning activities. The research instruments used in
this work were the learning activities on acid-base titration, the scientific concept test on
the topic of acid-base titration and a creativity and innovation skills assessment forms.
The sample group consisted of 39 twelfth- grade students enrolled additional chemistry
courses from an extra-large secondary school in Bangkok. The statistics for data
analysis, included percentage, mean, standard deviation, and a t-test for dependent
samples. The results demonstrated the following: (1) the learning activities on acid-base
titration was 100% effectiveness and which was higher than the expected criteria; (2) the
scientific concept score of students after learning through learning activities on acid-
base titration was significantly higher than those of pre-test scores at a level of .05, and
(3) the scores on the creativity and innovation skills of the students using the learning

activities were at a good level.
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A1TIN 15 AZLUUANNLULSALUIAANIGINENANERT (789 N1TINNTANTA-LUA NAULAZRS

NN33AN9FENIALTANANIINNIEEUT (799 NTIINIFNIA-LUA INBAUATHULWIAANIY

ANBNAIARFUAZI N LNFAT 94T A LA UIANTINTDILIN (TN U asINAN I AaULlane)

AL AZLLUAR T nsutlana AZLUUNRSTEIY nsulana
1 8 Tadsinunoust 37 BN ot
2 18 Taisinunouaf 47 BN o]
3 5 Tadsinunoust 49 Bnunouet
4 4 Taisinunouaf 45 ALt
5 9 Tadsnunoust 51 Bnunouet
6 7 Taisinunouaf 48 BN o]
7 20 Tadsinunoust 50 Bnunouet
8 4 Taisinunouaf 41 BN o]
9 11 Tadsinunoust 55 BN ot
10 6 Tadeinuunouat 49 BNl
11 5 Taisinunoust 52 AR TVt
12 8 Taisinunouaf 52 BNt
13 7 Taisinunoust 47 AR TVt
14 7 Tadeinuunouat 45 AR Tt
15 6 Taisinunoust 42 AR TVt
16 9 Tadeinuunoust 53 BNl
17 4 Taisinunoust 46 AR TVt
18 6 Tadeinuunoust 50 BNl
19 19 Taisinunoust 57 AR TVt

20 6 Tadeinuunoust 49 BNl
21 7 Taisinunoust 51 AR TVt
22 8 Taddnunoua’ 52 ALt
23 8 Taisinunoust 51 MR Tave
24 7 Tadsunoust 54 BN
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A9 15 (6i8)

AL AZULUAR T nsutlana AZLUUNRTEI nsulana
25 9 Tadsnunoust 58 Bnunouet
26 12 Taisinunouaf 56 ALt
27 2 Tadsinunoust 51 BN ot
28 3 Taisinunouaf 39 ALt
29 9 Tadsinunoust 51 Bnunouet
30 7 Taisinunouaf 46 BN
31 30 BN U 50 Aitatelt 7l
32 9 Taisinunouaf 49 BN o]
33 7 Tadsinunoust 53 Bnunouet
34 0 Taisinunouaf 39 ALt
35 4 Tadsinunoust 52 BN ot
36 17 Taisinunouaf 55 BN auaT
37 19 Taisinunoust 58 AR TVt
38 7 Taisinunouaf 46 BN auaT
39 7 Taisinunoust 52 AR TVt

S.D. 5.83 5.10

GG
14.57 82.40

AZELLL
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5 399 M9lIRNIA-LUA INBAUATHULIAR

NIANENARATUAZT N ZN1FAT194 7T ALATUIANTINUDITIN (TN U asIN AN MaULlaNe)

ﬂ@:ll‘ﬁ 1 2 3 AZULLAAE Faray nsutlana
1 38 38 38 38.00 86.36 AN
2 36 37 37 36.67 83.34 ANAN
3 38 37 38 37.67 85.61 ANAN
4 40 38 41 39.67 90.16 ANAN
5 41 40 40 40.33 92.66 ANIN
6 38 39 39 38.67 87.89 ANAN
7 41 40 40 40.33 92.66 AN
8 38 37 39 38.00 86.36 ANAN
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