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6106139 :  Mingmook Suttikittipong
Thesis Title . The Development of Grade 10 Students’ Scientific Explanation Ability

in Properties of Matter Using Inquiry-Based Learning

Program . Master of Arts in Teaching Science
Thesis Advisor  : Darunee Sertphon, Ph.D.
Abstract

The purposes of this study were to 1) study students’ scientific explanation ability in a
science lesson on properties of matter and 2) to compare their scientific explanation ability before
and after treated with inquiry-based learning (5E). The research methodology was action research
which proceeded continue in 4 cycles. The samples consisted of 50 grade 10 students during the
second semester of the academic year 2019. The research instruments included 4 inquiry-based
learning (5E) lesson plans on properties of matter, a learning activity log, and a students’ reflection
form and a scientific explanation ability test on properties of matter with a reliability of 0.80. The
data were analyzed by using mean, standard deviation, and t-test.

The result revealed that the pretest mean score of the scientific explanation ability was
medium (13.02 out of 48). After learning through 4 lesson plans, the posttest mean score increased
t0 59.08 % higher than the criteria score of 50 percent and was classified as a good level (28.36 out
of 48). The mean scores of claim making, evidence identifying, and reasoning were 14.28, 8.98,
and 5.10, respectively. The posttest mean score of scientific explanation ability was higher than
pretest mean score with a significance level of .05.

(Total 173 pages)

Keywords: Scientific Explanation, Inquiry-Based Learning (5E)
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VBN 5 5 5 10C uilama
AUN 1 AUN 2 AUN 3

1 1 1 -1 0.33 Fang
2 1 1 1 1.00 191
3 1 1 1 1.00 1414
4 1 1 1 1.00 1916
5 0 1 1 0.67 191
6 1 1 1 1.00 1414
7 1 1 -1 0.33 Fang
8 1 1 1 1.00 191
9 1 1 1 1.00 1918
10 1 1 1 1.00 1918
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y 4 manuende | wlamam | memwnetwun | uilaran
e (p) AUHINIY (r) D1UIULUN
1 0.61 1y 0.44 Swunla
2 0.43 1hunans 0.20 uun'ld
3 0.48 Tunan 0.63 Swunla
4 0.49 1hunans 0.35 uun'ld
5 0.47 1hunans 0.22 uun'ld
6 0.49 unang 0.54 Swunla
7 0.56 1huna 0.48 uun'ld
8 0.42 1unang 0.40 Swunla

9
ANNUEINNY (p) AL 0.42-0.61

E)
ADIU1UUN (1) NAIAA 0.20-0.63

1 4 Q'I ad U a Qe‘ |}
ﬂ1ﬂ311|£%61|‘L!IﬂEJ’J‘H’H1ﬁﬂﬂi?éﬁ%ﬁllf)ﬁv\lﬁlﬂﬂﬂiﬂuUWﬂ (Cronbach’s Alpha

Coefficient) JAUNIN 0.80
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. s-block , d-block
nau nau
p-block p-block
fofi1 | dofi2 | dofiz | defia | doiis | deiic | defi7 | defis
1 0 0 0 9, 0 0 0 4 6
2 0 0 0 2 2 0 1 3 8
3 1 3 1 0 0 5 0 5 15
4 5 0 0 4 0 0 0 0 9
5 0 2 0 2 0 2 0 3 9
6 3 0 3 0 0 3 0 2 11
7 0 4 0 0 6 0 0 1 11
8 5 0 0 3 0 0 0 3 11
9 2 4 0 0 3 2 1 0 12
10 2 3 0 2 0 0 0 4 11
11 3 6 4 1 0 0 0 3 17
12 0 6 1 0 0 5 0 4 16
13 0 0 2 0 5 0 0 5 12
14 4 5 0 2 0 0 0 4 15
15 1 2 0 0 0 5 0 0 8
16 6 6 0 0 0 0 0 0 12
17 0 0 2 0 1 4 1 4 12
18 3 2 1 0 0 0 1 3 10
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. s-block , d-block
nau nau
p-block p-block
fofi1 | dofi2 | defiz | defia | fofis | deiic | defi7 | Tefi s
19 0 3 0 0 6 0 0 0 9
20 4 3 1 0 0 0 0 0 8
21 4 3 0 4 1 2 0 0 14
22 0 1 0 1 2 0 0 3 7
23 3 0 0 3 3 0 0 0 9
24 0 4 0 3 0 0 0 0 7
25 5 6 0 0 1 6 1 0 19
26 4 1 0 5 2 0 0 4 16
27 0 2 0 0 0 2 0 3 7
28 1 6 0 0 0 4 0 3 14
29 3 3 0 0 3 0 1 3 13
30 0 0 0 3 0 0 0 4 7
31 3 0 0 0 0 2 5 3 13
32 5 4 0 1 0 5 0 0 15
33 4 5 0 0 2 2 0 4 17
34 6 5 6 0 3 0 4 0 24
35 2 0 0 0 0 0 0 4 6
36 2 1 0 3 0 2 0 3 11
37 4 0 1 0 0 6 2 3 16
38 0 3 1 0 3 0 1 0 8
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. s-block , d-block
nau nau
p-block p-block

fofi1 | dofi2 | defiz | defia | fofis | deiic | defi7 | Tefi s
39 0 3 2 0 0 6 0 0 11
40 6 0 1 4 0 0 0 0 11
41 3 0 0 0 4 4 2 0 13
42 1 4 2 1 5 1 0 0 14
43 2 0 4 5 4 0 1 3 19
44 4 0 0 0 6 | | 3 15
45 4 S 1 1 3 0 5 4 21
46 4 0 | | 4 0 0 3 13
47 5 6 0 0 4 5 0 5 25
48 5 3 0 2 2 5 4 5 26
49 0 5 4 4 4 0 | 6 24
50 0 2 0 1 1 6 0 4 14
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. block , block
nQu p- NQu p-
block block
fofi1 | dofi2 | dofiz | defia | doiis | deiic | defi7 | defis
1 3 3 2 3 2 2 3 2 20
2 3 2 3 2 2 3 2 2 19
3 3 3 3 0 2 2 6 2 21
4 1 1 4 0 3 3 4 2 18
5 3 3 2 0 0 2 2 0 12
6 0 5 4 0 3 0 0 0 12
7 2 3 4 0 2 0 1 0 12
8 3 2 4 2 2 2 1 2 18
9 3 4 4 0 2 0 3 2 18
10 3 4 4 0 0 0 1 0 15
11 4 4 3 0 5 3 4 2 25
12 4 4 5 0 4 4 4 2 27
13 4 3 5 0 5 3 4 2 26
14 6 3 3 6 3 6 6 3 36
15 4 3 4 6 3 5 3 3 31
16 3 6 5 4 3 3 5 4 33
17 6 2 6 4 3 5 4 2 32
18 6 3 5 6 5 5 4 4 38
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. block , block
NQu p- NQu p-
block block
fofi1 | dofi2 | defiz | defia | fofis | deiic | defi7 | Tefi s
19 4 3 5 3 3 4 3 6 31
20 4 4 5 4 6 5 3 4 35
21 6 1 5 5 5 3] 5 5 37
22 6 3 3 5 2 4 6 4 33
23 3 3 3 3 6 4 4 0 26
24 4 6 3 5 4 5 5 0 32
25 4 5 4 4 5 3 5 4 34
26 5 4 4 y) 5 5 3 4 32
27 3 3 2 2 5 3 2 0 20
28 5 4 3 3 3 5 3 4 30
29 3 4 5 3 1 3 1 2 22
30 3 4 5 2 6 5 2 4 31
31 4 3 5 2 6 5 1 3 29
32 4 3 3 2 6 4 3 3 28
33 4 3 3 2 5 4 3 3 27
34 4 3 6 6 4 4 1 3 31
35 5 3 5 4 4 3 1 3 28
36 4 3 5 6 4 3 3 5 33
37 3 3 4 6 3 3 2 6 30
38 5 4 5 6 4 3 2 6 35
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NQu p- NQu p-
block block
fofi1 | dofi2 | defiz | defia | fofis | deiic | defi7 | Tefi s
39 5 3 6 6 4 5 4 3 36
40 5 3 6 5 4 3 2 3 31
41 5 3 6 5 4 4 2 3 32
42 5 4 5 6 4 4 3 6 37
43 3 2 6 6 3 5 4 5 34
44 3 2 6 6 3 5 4 5 34
45 5 5 6 4 4 1 6 4 35
46 4 4 4 4 3 4 5 1 29
47 3 4 5 2 6 5 3 4 32
48 5 5 4 4 4 5 3 4 34
49 4 4 5 2 6 3 5 0 29
50 5 3 6 5 4 5 5 5 38
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(Documentary Proof of Exemption)
Tov atznisumagdusysumsidetuny uninededsfia

whmadueaneil DPE. No. RSUERB2019-069

Polnransidy : nvavimun Tt nelunniisReBusemiainenend dee
mutikveanns vonnduudulsusfng 7 ¢ lanasdaniadvg
wvuBumslugw (58

THE DEVELOPMENT QF SCIENTIFIC EXPLANATION ASILITY FOR
GRADE 10 STUDENTS IN PROPERTIES OF MATTER BY INQUIRY

BASED LEARNING
dodonilnsamiide vy qusindived
wiaaiiene i FrmdvegiPuom wninnduisia
At t snciuntifues (Exemption Review)

Huilooniens : 18/40/ 2019
Fubwuoary 18 /10 / 2021
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_§é RSU-ERB.001-1 wuuraiudansasnisiarsaiasins
= drzanldfunsanidunsinnsua (Exemption Review Process)

Fre vneaniiian andinfned Snudurgaioom umineadeiedn Familasinside
das nswmarnanselunsafdeiviemdneganand $o1 audhivesans veainGoy
Fulsuufnmf ¢ Tnomadanafeufsuvduandugiu (S8) “THE  DEVELOPMENT  OF
SCIENTIFIC. EXPLANATION ABILITY FOR GRADE 10 STUDENTS IN PROPERTIES OF MATTER 8Y
INQUIRY BASED  LEARNING™ dslassnnsidaiiafuisuifusaedosssunsidslurusan
REENTIMITILETIENs YUy

é’num:ima'(asamswmi'lufasanmiww'lﬁwmsendun'asm'nm (Exemption Review)
Taite Ysmaulunrsiansudansag

1. MFITeIMn AN

1.1, Mormal Educational Practice and Setting \ias
MR BIUNRL BN TG EuNSAONIE MR

- e umﬂaut‘saﬁnﬁn"wnumwmﬁmsaau sasnTiaeaauie
Fnvssing g n!evﬁuun.ﬁmmwmm
- !.Uu’ﬁnmt.wfuﬁ'ﬂﬁt.amww&% uaz/vio
< Adunslusudeund -
1.2 Educational Test Wiuf nM73%aflEagmstanan s@nwiidane  q W
cbgmtlve. aptitisde, diagnostic, achigvernent
Swvw Interview or Observation of Public Behaviors
migteRdnsInaiEned mafiin vel Wedsnmvadnssumelugasy
w%@ﬂﬁuwmqmmﬁmﬁw&mmﬁmﬂunumna LYY
‘ wanbudeyalnuniveis
(= 2 3, Collection of Study of Existing Data (Documents, Records)
/o Tnelifoymangiudoysdiinunsioas i Tuganans s
v‘z’n‘wammm u%aaqaammwamsvivé’mn WinnTesneg Talidnwes
FeioTAL
a| 0 tﬂwaqaw aex%wewmuinulng @91 (Unidentifiabte data)
vaneits Liaedle wiawiln 1 fundeslssiiynaaldfusfu

OO0 oO00ogs=
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ol O - dufeyaiieds wledwmanedy 1 (vu Fee) Riuagudsluad iy
mufvdoyalnl uarldinmsudsyadiuyarananudy (ancaymized
data/specimen)
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% ™ YsznnldFuntsendunisfiansnn (Exemption Review Process)

| lily Yszivlunmifivanfanies
O | O | 4 Quality Assurance, Public Benefit or Service Program
m33defifndostunsuseduguaim mevsedivennfioselovesdinduns

uinseanmiaesiu ewwurnanmn1su§oRnunteluwdrssudy
Tnwewrz@naitinyidesivuselsnianisoe

O D 5. Taste and Food Evaluation and Acceptance Study
owidefideatosiunimnsavnun ey sanfunsaims  n1sAnenas

penfuuagrmimolosnguilon
(1) esudiustinduyiossenililfadovy
(2) fiesomstustivivaoniy

O | O |e. Self-study, First person study n133sulunuie:
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Exemption Review
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