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ABSTRACT

The purposes of this research were: 1) to study the efficiency of using supplementary
exercises on chemical bonding via inquiry learning activities for matthayomsuksa IV students in
order to meet the criteria set at 75/75; 2) to compare the students’ learning achievement between
before and after leaming through the supplementary exercises on chemical bonding via inquiry
learning activities for matthayomsuksa IV students; 3) to study the effectiveness index of learning
through supplementary exercises on chemical bonding via inquiry learning activities for
matthayomsuksa IV students; and 4) to study the students’ satisfaction towards learning through
the supplementary exercises on chemical bonding via inquiry learning activities for
matthayomsuksa IV students. The sample were 45 matthayomsuksa 4/9 students studying in the
second semester of academic year 2014 at Sisaketwittayalai School under Secondary Education
Service Area Office 28, selected by using simple random sampling technique. The instruments
comprised of 1) 9 supplementary exercises on chemical bonding via inquiry learning activities for
matthayomsuksa [V students; 2) 10 learning activity lesson plans; 3) a 30 — item of achievement
test with the difficulty between 0.44 — 0.76, the discrimination between 0.44 — 0.76, and the
reliability of 0.84; and 4) a 10 — item of satisfaction questionnaire towards learning through the
supplementary exercises on chemical bonding via Inquiry learning activities. The statistics used to
analyze the collected data were percentage, mean, standard deviation, E /E, and E.I.

The hypothesis was tested by using dependent samples t-test.



The findings were as follows:

1. The supplementary exercises on chemical bonding via inquiry leaming activities for
matthayomsuksa IV students had an efficiency of 76.21/75.63 which was higher than the criteria
set at 75/75.

2. The learning achievement of students after learning through the supplementary
exercises on chemical bonding via inquiry learning activities for matthayomsuksa IV students was
higher than before leaming with statistically significant difference at the level .05.

3. The effectiveness index of learning through the supplementary exercises on chemical
bonding via inquiry learning activities for matthayomsuksa [V students equaled 0.6428 which
meant that the learning achievement increased 64.28%.

4. The satisfaction of students towards leaming through the supplementary exercises on
chemical bonding via inquiry leamning activities for matthayomsuksa IV sfudents as a whole was

at the highest level.
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WUCLy, +242k — 2Cl, ; AH = +242 kJ/mol
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Tuana DZABY
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2. waanua 1iuse nuud waanun 14 (mueanin) ieorasunuluanzuia
sawdanuiluTuanaiogluennzufa
19U 201, - Cl, + 242kJ ; AH=-242k/mol

@O - GO + 242k

GELLH Tuiana
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CH, + €, —»/CHCK + HCl,
i H H
H-C-H +Cl-Cl —> H-(':-H + H-Cl
B a
4C-H) +(Cl1-C) =  3(C-H) + (C-CI) + (H-CI)
4(413) + 243  —>  3(413) + 327 + 431
Farfu aaw_ ko<adn K
WAWNDIITW/GANTINY . - KJ

3. waRamusTsume

3 Toununud (Resonance) Ao Ysingmisaifiaislamanils iWougas 18naogluyy
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HuY 1 nyy 2 us Tsuud leuiad

a9 Usingmiseis Tsuwud uTuana so,



117

L4

INHANITNAADY HUTETIADIUANUUINUTLMNMNY LARIIINUBLTENN S - O (T
o < o« A ' .” o« ] L 1 1 <« J » ww
Wussrtiamodiu s luldiaiussfomasiuseg uaduiuseraussnhaiuseiees aiou
' o o o { o 1 3 a o $ 4 9 &
N S iy 0 uAazozaou1¥BIANATOUNALI WA 1.5 § Ap SIudidnasouRsmfuseia 3
te ot - ' o & Y - . 4 a
ey 2 NOYENINBZABIYDY S NUBZABNYDY O Mires dufmdedaguilseznaouin il

vy v
WITEUINDZADNYDY S AUDLADNYDY O naaputluna A NueINLsL Ity

aslafadnngmseiiTenmsld oziinnuadsing anuemwuszusndinluluanaozhiy

> N N\ AN
- Tulaswulesenlad No,) © o wie o % Meiimban o 0
HUYN 1 HULA 2
H H H
] J |
"\‘f// \j./“ H e -t l"\(,/':\(,/H
WAS O
a- . Ay H/l\?¢ ~u H/"l\ /J'\H
- WuFU (CH,) H "3 A WonunuAY H
4 d
MR 1 HUVA 2

AM 10 Msuariani Inseadraiivuus Tsuuus



118

<& A o d' 4' o [ o
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1. vndffsenaeluil deladhulfSogannudon mennudou
1.1 C(g) + 20(g) —> CO,(g)

1.2 CH,(g) —> C(g) + 4H(g)
1.3 CH,(g) —> CH,(g)+ 2H(g)
1.4 2F(g) — F(g)

1.5 H20(s) — H,0(g)

2. WO INANTUUAZANINYIIVOINUBLYBIANT 4 ¥iiA AiD YCL, YF, Y1, YBr

WivuRoundanunuszanun e

nSvumsuanueiuszainuin oo

3. whsmwdsnunhlalumsuanaaearsdsznouTnsfiu (C;H) $10m 0.5 Tua Tavdmun
»
NAWUAUBEANT € - C =348 ki/mol; C = C =614 ki/mol; C - H = 413kJ/mol

>
4. aNUNANUYENIPATo CH, +20,—> €O, + H,0 Tasdmuandanuiusedail
C - C =348 ki/mol; C = C =839 kl/mol; C - H =413 ki/mol; O = O = 498 kJ/mol;
C =0 =804 kJ/mol; H -0 =463 ki/mol
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14
5. NNURASI 2NO(g) + O,g) —> 2NOL(g) sxuiinwANuiou 112k
19 N0 T 10 mot szmwanudouliivila

¥
6. v0TANIMILYDIsINgMsals Tsuuud tazwiouioniotiailszney

y
7. vaWou Tnsaard 193 Touuus (Resonance Structure) Y1570 1151

1) Telwu (0,

2) miveiualessu (Co.")

3) Famled laseenlad (SO,
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2. Tuapaneznennaisiididnaseuglaainem
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2 1 AB,E 14D S0,, 0,

2 2 AB,E, 3140 H,0, H,S
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1 <
3 0 AB, MMM ALN BF,CH,0 ,
U $0,, COCl,
3 1 AB,E Wziiagu g NH, , PCI,
LRHTRIN K
A
S
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* 3
1. sudsugasn lugl ABE, vesmsisznevlaausae 1yl

1) BeCl,
2) BF,
3) €H;
4) CIF,
5) NCl,

-

6) NH,

2. sadiougas IlvesguinTuiana Tugyl AB wiewivwenglireluana

URTYUIENTNWUBLYOINTS

7) H0'

8) NF,

9) AlCI,

10) SO,”
11) PO,”

12) CH,0

ms

qmﬁ"ﬂd (AB)

jUseluana

UUNUTY

1. Sicl,

2. Co,

3. SF,

4. AsCl

5. CH,0

7. CHCI,

8. HCN

2=

9. S0,

10. CO,”

3. wnfSouiouyiussees CS, BF, AsF,, CCl,
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L. O;

2. IF,

3. sCl,

4. 1Cl,
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6. Cl

7. XeF,
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9. ICl,
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11. H,0'

12. S0,”
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winoumm AH,  diedmuald

1). Li(s) = Li(g)

1
2). 'Z'Fz(g) — F(g

3). Li(g)—> Li'(g) + ¢
4). F(g) + e —> F(p
5). Li(g) + F(g)—> LiF(s)

155.2 KJ

753 KJ
= 520 KJ
= -328° K]
? KJ
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XCl, 162 99

YCl 100 108

AOQ 180 178
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