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This research aimed to study effect of research-based learning with flipped classroom on students’
critical and learning achievement of organic chemistry students and to study practice in research-based learning with
flipped classroom that enhance students’ critical and learning achievement. Action research was used in this study.
The participants were 13 Grade 12 students in a science-mathematics stream from a school in Bangkok. The
convenience sampling was used because the researcher is a teacher in this class and the school is a small school
with only one science-mathematics classroom in each grade. The research instrument consisted of the following: (1)
six learning plans, I0C ranges between 0.67-1.00; (2) a critical thinking test based on Ennis and Millman’s Cornell
Critical Thinking Test Level X. It was three-choice response situations with IOC ranges between 0.67-1.00, a
confidence level at 0.927, a difficulty level between 0.50-0.77, and discrimination power ranging between 0.27-1.00;
(3) an achievement test of organic chemistry, which was a four multiple-choice test. It had an I0C value ranging
between 0.67-1.00, confidence level at 0.868, a difficulty ranging between 0.20 — 0.70, and a discrimination power
ranges between 0.20-0.73; (4) interview forms for students about critical thinking; and (5) observation forms of
learning behavior that reflects critical thinking. The quantitative data were analyzed by mean (x_), standard deviation
(SD), and a one-sample t-test. The qualitative data were content analysis. The results showed the mean scores of
critical thinking and learning achievement after learning with research-based learning with flipped classroom were
higher than the criteria mean score of students at 70 percent with a statistical significance of .05. The results showed
that five students (38.46%) were at a high level, eight (61.54) were at a medium level, and none of the students
improved their critical thinking skills. There are five steps of research-based learning with flipped classroom that
promote critical thinking and learning achievement on organic chemistry including: Step 1: define the problem and the
students analyze a given situation and make assumptions; Step 2: planning, a group of students planned to search
and study the information they need to answer their assumptions, while teachers provide to help students find
information consistent with the lesson content; Step 3 action: students search and study the information provided by a
teacher and other resources as planned; Step 4: data analysis, the students share information with the group, and
then using the data to answer their assumptions; Step 5: summary and discussion, students summarize the
knowledge they gained from class, and teachers give advice to help students to summarize knowledge consistent

with the lesson content.

Keyword : Research-Based Learning with Flipped Classroom, Learning Achievement in Chemistry, Critical Thinking
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1. AMATUAMNEBAARDY (Index of ltem-Objective Congruence: 0C) URIULLINNTG

AnaENINIANTIU

A1379 31 ANdTiANNaanAaes (Index of Item-Objective Congruence: I0C) 2a94UL I

NNTARBENINAANTOLY 10

a1au ATARLTLYB LTIy A1 10C wuaka
ALl 1 ALl 2 AUl 3
1 0 +1 +1 0.67 Talel
2 +1 +1 0 0.67 Talel
3 +1 +1 +1 1.00 Tale
4 0 +1 ik 0.67 Tale
5 +1 +1 +1 1.00 Tola
6 +1 +1 0 0.67 Talel
7 +1 +1 +1 1.00 Tola
8 +1 +1 +1 1.00 %1%
9 0 +1 +1 0.67 %1%
10 +1 +1 0 0.67 %1%
11 +1 +1 +1 1.00 kit
12 +1 +1 +1 1.00 Tola
13 +1 +1 +1 1.00 %1%
14 0 +1 +1 0.67 %1%
15 0 +1 +1 0.67 %1%
16 +1 +1 +1 1.00 Talel
17 +1 +1 +1 1.00 Talel
18 0 +1 +1 0.67 Talel
19 +1 +1 +1 1.00 %1%
20 +1 +1 +1 1.00 %1%
21 0 +1 +1 0.67 Tale
22 0 +1 +1 0.67 Talel
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aeu mwﬁmﬁwmé’ﬁaww A1 10C uuana
AU 1 Audi 2 Aufi 3

23 +1 +1 +1 1.00 Tale
24 0 +1 +1 0.67 Tale
25 +1 +1 0 0.67 Tale
26 +1 +1 0 0.67 Talel
27 +1 +1 +1 1.00 Tale
28 +1 +1 +1 1.00 Tale
29 0 ¥ 0 0.33 Tlailey
30 -1 +1 -1 -0.33 Talaller
31 +1 +1 +1 1.00 Tola
32 +1 +1 +1 1.00 Talel
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2. AMAMNENNGNE (p) WAZAIUIARULUN (1) LAZATANNITANULRILULAANITAR

ALNNNINTUU

A9 32 ANENUIAANLUNTANLLLITANTARAENeEdaNT U 10

aonunisal | daf ANBIUIARLUN nsudannuung
i
1 1 0.53 it
2 -0.40 T ladler
3 0.00 T ladlst
4 -0.13 T ladler
2 5 0.73 it
6 0.73 ki
7 0.73 %
8 1.00 it
3 9 0.47 %
10 0.60 kit
11 0.67 %
12 0.80 it
4 13 0.40 %
14 0.40 kit
15 0.53 it
16 0.87 kit
5 17 0.27 it
18 0.33 kit
19 0.47 it
20 0.53 kit
6 21 0.27 51
22 0.47 %
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aoumsal | aad ANAIUIRALUN n1siilandunnne
7
23 0.53 i
24 0.60 5%
7 25 0.27 i
26 0.27 %
27 0.47 i
28 0.60 %
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amumsaﬁ %’aﬁ ANANYINGY n1sudan1uNNgY
ii
1 1 0.73 14161
2 0.60 Tle1
3 0.60 o161
q 0.67 o161
2 5 0.57 4l6
6 0.63 416
7 0.57 161
8 0.50 161
3 9 0.77 161
10 0.70 416
11 0.67 416
12 0.60 4l6
4 13 0.60 Tale
14 0.77 Tale
15 0.77 Tala
16 0.73 4l6
5 17 0.57 Tala
18 0.77 Tale
19 0.77 Tale
20 0.77 Tale
6 21 0.73 T4lat
22 0.73 T4lat
23 0.77 Tala
24 0.73 Tale
7 25 0.70 Tale
26 0.77 Tlet
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amumsaﬁi %’aﬁ AAINBINGNY n1sudanNunUY
i
27 0.67 Tale
28 0.77 Tala
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3. AATHAIMNERAARDY (Index of ltem-Objective Congruence: IOC) Ua4LHNUNIT

[ = ¥
ANNITLTUUG

AT 34 ANATHANNNARAAREY (Index of Item-Objective Congruence: IOC) UBINLWNNT

N9 FEuT
a10U ATMARLLYB LTIy A1 10C wuaka
AUl 1 Al 2 AUl 3
1 +1 +1 +1 1.00 ikt
2 +1 +1 +1 1.00 155
3 +1 +1 +1 1.00 155
4 0 +1 +1 0.67 155
5 +1 +1 +1 1.00 ikt
6 +1 +1 0 0.67 155
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4. ANATUANNERAARRY (Index of ltem-Objective Congruence: 10C) ARIULLUIANA

AUONBENINTTLTRUIT LA

A1379 35 ANPTiANNARAAReY (Index of Item-Objective Congruence: 0C) 28941

TALAANEMENNNIFEUIT LA

Foil ATARLTLYB LTIy A1 10C wlana
ﬂ‘u‘ﬁ 1 ﬂ‘uﬁ 2 ﬂ‘uﬁ 3
1 +1 +1 0 0.67 Tale
2 +1 +1 +1 1.00 Tola
3 +1 +1 +1 1.00 Tale
q +1 +1 # 1.00 Tale
5 +1 +1 +1 1.00 Tola
6 +1 +1 -1 0.33 Taflailey
7 +1 +1 +1 1.00 ikt
8 +1 +1 +1 1.00 %1%
9 +1 +1 +1 1.00 %1%
10 +1 +1 +1 1.00 %1%
11 +1 +1 +1 1.00 ikt
12 -1 +1 +1 0.33 Talalley
13 +1 +1 +1 1.00 %1%
14 +1 +1 +1 1.00 %1%
15 +1 +1 +1 1.00 %1%
16 +1 +1 0 0.67 Talel
17 +1 +1 0 0.67 Talel
18 +1 +1 0 0.67 Talel
19 +1 +1 +1 1.00 %1%
20 +1 +1 +1 1.00 %1%
21 +1 +1 -1 0.33 Talailer
22 +1 +1 -1 0.33 Talailey
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Foil ATWARLLYB TRy A1 10C wlana
AU 1 AUl 2 Aufi 3
23 +1 +1 +1 1.00 T4la
24 +1 +1 +1 1.00 Tale
25 +1 +1 +1 1.00 Tale
26 +1 +1 +1 1.00 Tale
27 +1 +1 +1 1.00 Tale
28 +1 +1 +1 1.00 Tale
29 +1 +1 +1 1.00 Tale
30 +1 +1 +1 1.00 Tale
31 +1 i +1 1.00 Tale
32 +1 +1 +1 1.00 Tale
33 +1 +1 +1 1.00 Tale
34 +1 +1 +1 1.00 Tola
35 +1 i - 0.33 Teflaile
36 +1 +1 +1 1.00 %1%
37 +1 +1 +1 1.00 %1%
38 +1 +1 +1 1.00 Tola
39 +1 +1 +1 1.00 Talel
40 +1 +1 +1 1.00 Tola
a1 +1 +1 +1 1.00 %1%
42 +1 +1 +1 1.00 %1%
43 +1 +1 +1 1.00 Talel
a4 +1 +1 +1 1.00 Talel
45 +1 +1 +1 1.00 Talel
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5. AMAMNENNGIE (p) WASBIUIRINUUN (1) WASAIANNITRNUIDILULIANAANND

q a I
NWNNIFTLTLUATILAN

A9 36 ANBIUNANNUUNTBIULLIARAGN R EN N9 BT AR

il A1971U19 nsuda il A197U19 Asuda
’cﬁ"’ILLuﬂ ANUKUY ai"m,un AUKRUY

1 07 Tolailer 26 -.20 Talailer
2 27 Tla 27 27 ikt
3 27 Tlet 28 73 Talel
4 40 Tolet 29 33 Talel
5 33 Tl 30 67 Tale
6 47 Tl 31 53 Tale
7 53 Tl 32 ®©1 Talailer
8 07 Tflallen 33 .60 Tale
9 67 Tlet 34 07 Talailel
10 07 Talalley 35 20 Talel
11 27 Tala 36 27 %1%
12 60 Tala 37 27 %1%
13 40 Talet 38 27 Talel
14 -.07 Telailer 39 .00 Talailel
15 53 Tala 40 67 )
16 53 Tala 41 67 %1%
17 07 Talailey 42 67 %%
18 27 Tala 43 67 %%
19 47 Telet a4 67 Talel
20 27 Telet 45 67 Talel
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‘211017; ANAIUYIN n1suua %’aﬁ AIANYIN n1suda
Ngtd AUNRNNY Nt AUNRNY

1 63 Tlet 26 50 416
2 47 Tlet 27 20 416
3 40 Tlet 28 57 416
q 53 Tl 29 43 o161
5 70 Tale 30 47 161
6 70 Taler 31 47 161
7 53 Tlel 32 27 14l6
8 23 Tolel 33 57 14l6
9 67 Tl 34 50 161
10 50 Tala 35 50 Tale
11 27 %1% 36 33 Tale
12 63 T4let 37 30 416
13 67 Talet 38 50 4161
14 23 Talet 39 53 4161
15 .60 Tala 40 .60 Tale
16 53 Tala 41 .60 Tale
17 37 it 42 .60 Tale
18 20 Tala 43 .60 T4let
19 43 Telet a4 .60 T4let
20 .60 Tala 45 .60 Tale
21 30 Tala

22 50 Tale

23 27 Tala

24 17 Tolailey

25 47 Telet
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a7 AZLLUUNAILTEY
1 16.00
2 22.00
3 16.00
4 23.00
5 23.00
6 16.00
7 22.00
8 16.00
9 23.00
10 16.00
11 16.00
12 16.00
l,o) 16.00




2. AZLUUNARLTEUTDILULIRNARNONENIINIFLTEUIIELAN

A1 39 ATUUUNAATEWIRUULTANAGNN NN EEUIEATAT

a7 AZLLUUNAILTEY
1 19.00
2 25.00
3 18.00
4 20.00
5 22.00
6 25.00
7 27.00
8 21.00
9 26.00
10 28.00
11 23.00
12 22.00
l,o) 19.00
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