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ABSTRACT

TITLE : ENHANCING LEARNING ACHIEVEMENT AND PROBLEM-SOLVING
SKILLS OF ACID-BASE USING SCIENCE INQUIRY-LABORATORY
FOR GRADE 11 STUDENTS

BY : SUPAPICH KUNTHI

DEGREE : MASTER DEGREE OF SCIENCE

MAJOR : SCIENCE EDUCATION

CHAIR : SAKSRI SUPASORN, Ph.D.

KEYWORDS : PROBLEM-SOLVING SKILLS / SCIENCE INQUIRY-LABORATORY /
ACID-BASE

This study was investigate students’ learning achievement, problem-solving skills, and
learning satisfaction from the implementation of seven science inquiry experiments (18 hours).
The purposively selected samples were 31 Students in Classroom I from Grade 11 at Chumphonwittayasan
School in Surin, during the second semester of academic year 2012, The data collecting tools
consisted of learning achievement test, problem-solving skills test of acid-base, and students’
satisfaction evaluation of the science inquiry laboratories. Dependent sample t-test analysis indicated
that the students obtained the posttest score of learning achievement (mean 26.14, SD 4.43) statistically
significantly higher than the pretest score (mean 10.38, SD 5.54) at significant level of 0.05. In the
same fashion, they obtained the posttest score of problem-solving skills (mean 18.45, SD 3.13)
statistically significantly higher than the pretest score (mean 7.26, SD 2.30) at significant level of 0.05.

Finally, they “highly satisfied” (mean 4.10, SD 0.69) with the science inquiry experiments of acid-base.
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1%U CaCO,, Na,CO, #30inde NaHCO, laufie Co,

et 1ATe15zna1e HCI 1 CaCo, ¢ 1Aindouazudia Co,

HCl(aq) + CaCO, (s) —> CaCl, (aq) + CO, (g}

wafwudnfusenansinl§iTnaziiuiunsaldindesuiuda faaunso
U§Terriundousy Tudiouau NH,CL, (NH,),S0, v lauda NH, nIovinlffseniunde
s UFATsn e NaOH i FeCl, Tenswanfaaidal

3NaOH (aq) + FeCl, (aq) —> Fe(OH), (s) + 3NaCl (aq)

datfu ity ldnsanaziuainl§isodwedld warmansatazuaf @

Ugnsofuemsoulaaie

inao (Salt)

waailumsdsznovlossiin Usznoudislessuuin @anlessy) wazlessuan
¢rou'losow) snitu OH ety NaCl Uszneudiu IsReu looeu (N2) uaznael3a leseu (CI)
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Emunimunae
1. w3snomlgideszninnsaiva
nsA + g —> 1nde + 1
WU HCl(ag) + NaOH (ag) —> NaCl(ag) + H,0 (1)
H,S0, (aq) + Ba(OH), (aq) —> BaSOQ, (s) + 2H,0 ()
“nfefinaninniatazivminl§ismiu Teesunmveundeszinomua dnleseway
VYD ANABININNIA”
indeRinaomifismsznansatuwe meenldiths
1.1 ndefifnunnIauinzvans 15y
NaCl A9 nnsa HCl N NaOH,
HCl (aq) + NaOH (ag) —> NaCl (ag) + H,0 (1)
Ca(NO,), in91n HNO, iz Ca(OH),
HNO, (ag) + Ca(OH), (ag) — Ca(NO)),(ag) +H,0 (1)
1.2 indefidaonnsaseniuuann 1y
NaClO 1ia91n HCIO tag NaOH
HCIO (ag) + NaOH (ag) —> NaClO (aq) + H,0 (1)
Ba(C,H,0,), 1nA91n C,H,0,H s Ba(OH),
C,H,0,H(aq) + Ba(OH),(aq) — Ba(C,H,0,),(aq) + H,0 (1)
1.3 indefinannnsausiuuaseu
NH,CI (ine1n HCl i1 NH,
HCl (aq) + NH,(g) —> NH,Cl (aq) +H,0 (1)
AI(NO,), (iA910 HNO, (aq) 10 AI(OH), (aq)
HNO, (ag) + AIOH), (ag) —> AI(NO,) (aq) + H,0 (D
1.4 indefdAINNIABeNIDzIIABEM 131
NH,CN 11n91nn3a HCN fUe NH,
HCN(ag) + NH, (g) —> NH,CN (aq) + H,0 (1)
FeCO, 1NA10N3A H,CO, (aq) MR Fe(OH), (aq)
H,CO, (aq) + Fe(OH), (ag) —> FeCO,(aq) + H,O (1)
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2. w3anomlfidenvedlanziunsa
Tanz + asa — o + una
Tanz + nsa —> de + M+ ufa
U Mg (s) + 2HCl(ag) —> MgCL, (aq) + H, (g)
Zn(s) + H,80,(aq) — ZnSO,(aq) + H,(g)
3Cu(s) + 8HNO, (ag) —> 3Cu(NO,), (aq) + H,0 (1) + 2NO (g)
3. wisunmlfiterveslanzeonladiunia
Tonzoonlad + nsa —> mde + 1
¥4 CaO (s) + H,S0, (ag) —> CaSO,(s) + H,0 ()
CuO (s) + H,80, (ag) —> CuSO, (s)+ H,O(D)
MgO (s) + 2HCI (ag) —> MgCl, (aq) + H,0 (1)
4. wisnamlfidenveundefiunsa 1
FeS(s) + 2HCl (ag) —> FeCl,(aq) + H,SS (g)
Na,CO, (s) + H,SO, (aq) — Na, 80, (aq) + H,CO, (aq)
NaHCO, (s) + HCl(aq) —> NaCl(ag) + H,O () + CO,(g)
BaCO, (s) + 2HCl (ag) —> BaCl, (ag) +H,0 () + CO,(g)
5. inssuonlfiseveundenuinae
NaCl (aq) + AgNO, (aq) —> AgCl(s) + NaNO, (aq)
BaCl, (ag) + Na,SO, (aq) —> BaSO, (s) + 2NaCl (aq)
ZnCl, (aq) + Na,S (ag) —> ZnS (s) + 2NaCl (aq)
6. Taamissaminulaanssveslanzivelans
2Na(s) + Cl,(g) —> 2NaCl (agq)
Fe(s) + S(s) —> FeS
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2. CH,COOH 0.1 mol/dm’ 1) NaOH 0.1 mol/dm’

mmagesnew 2 mamnledidudves CH,CO0H hnidumoy
1. i‘lzﬂmf'lﬁ'nﬁ"m‘y 4110 cm’ a3 Tuvaagilauy
2. ldesazart NaOH 19udu 0.5 moldm’ asluiinsnd
noafusaimavas Tl luviagilauy 1w 2-3 noa
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3 ¥
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! 3 ; o @ 4
MR 43 AN @) uazms s uun @ unedeveuwmageuianadugns

o 4
NNMFTOU 1503 NIA-IUE

fott MANNED (P) ANV WUN (1)
1 0.63 0.50
2 0.85 0.25
3 0.85 0.25
4 0.69 0.38
5 0.56 0.63
6 0.57 0.25
7 0.56 0.38
8 0.85 0.25
9 0.85 0.25
10 0.38 0.50
11 0.56 0.63
12 0.39 0.25
13 044 0.65
14 0.38 0.25
15 0.25 0.50
16 0.63 0.25
17 0.38 0.50
18 0.38 0.65
19 0.25 0.25
20 0.31 0.63
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4 27 n’
m39f 43 MameIndie (P) uezA s wun ¢ Wusedevesnumaaeuianadugnd

=4 A *
NNNITITHU 13D NIA-LUT (D)

ot MANNDIN (P) MBI WUN (1)
21 0.50 0.75
22 031 0.25
23 031 0.63
24 0.44 0.38
25 0.56 0.88
26 0.56 0.63
27 0.63 0.50
28 0.31 0.25
29 0.56 0.88
30 0.56 0.63
31 0.50 0.50
32 0.75 0.25
33 0.31 0.65
34 0.38 0.25
35 0.63 0.65
36 0.50 0.25

AN INFBNUIT IR = 0.80
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Jofi AMANun (P) MNNBNUN ()
1 0.48 0.21
2 0.54 0.21
3 0.40 0.57
4 0.78 0.21
5 0.78 0.36
6 0.58 036
7 0.68 0.50
8 0.72 0.29
9 0.36 0.50
10 0.48 0.79
11 0.58 0.43
12 0.48 0.21
13 0.58 0.43
14 0.80 0.36
15 0.44 0.43
16 036 0.57
17 0.62 0.37
18 0.36 0.64
19 0.46 0.71
20 0.52 0.43
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ot AN (P) MmN MUN (r)
21 0.74 0.50
22 038 0.43
23 0.34 0.43
24 0.44 0.43
25 0.66 0.50
26 0.74 021
27 0.78 0.21
28 0.22 0.29

' 4 o oo o
AN NMFOUUNINULY = 0.87
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