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ABSTRACT

The purposes of this research were to guidelines of working happiness of teachers for regional
special education center director, network group 7, under the office of special education administration.
The informants were 3 experts by purposive sampling. The instrument of data collection was guidelines
interview. Content analysis was used to analyze the data. According to the study, it found as follows:
Guidelines for working happiness of teachers in the regional special education center, network group 7,
under the office of special education administration consisted of 9 aspects : 1) happy body 2) happy relax
3) happy heart 4) happy soul 5) happy family 6) happy society 7) happy brain 8) happy money 9) happy
work-life. Found that there were 23 guidelines.

KEYWORDS : Guidelines, Working happiness, The Regional Special Education Center
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ABSTRACT

The objectives of this research were to study learning achievement, learning management, and
attitude towards teaching profession of pre-service teachers after learning by using active learning
management. Research sample was 31 pre-service teachers who were registered in Learning and Classroom
Management Course, Faculty of Education, Chiang Mai Rajabhat University in second semester of 2019
academic year. They were chosen by cluster random sampling. Research instruments consisted of active
learning management plans, learning achievement test, learing management skill evaluation form, and

attitude towards teaching profession scale. Data was analyzed by means, standard deviation, and t-test.
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Research results founded that: 1) students had learning achievement after learning higher than prior learning
at the .01 level of significance, 2) after learning, students had learning management skill in total average at
a high level, and 3) students’ attitude towards teaching profession after learning was higher than prior

learning at the .05 level of significance.

KEYWORDS: Active Learning Management, Learning Achievement, Learning Management Skill, Attitude

towards Teaching Profession
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ABSTRACT

The objectives of this research are as follows: 1) To develop of mobile learning using responsive
web design on creating computer assisted instruction by adobe captivate 9 with flipped classroom for
undergraduate students of Nakhon Pathom Rajabhat University. 2) To compare the achievement before
and after learning with mobile learning, and 3) To study the satisfaction of the students after learning with
mobile learning. The samples used in this study were 30 Computer Education students of Nakhon Pathom
Rajabhat University, selecting by random selection method. The research instruments were 1) Mobile
Learning using responsive web design on creating computer assisted instruction by adobe captivate 9 with
flipped classroom., 2) The achievement tests, and 3) the satisfaction questionnaires created by the
researcher. The statistics used in the research were the mean, standard deviation and t-test. The results of
the study were as follows: 1) Mobile Learning lessons, had the qualifications of 88.47/83.14, which were
higher than the specified criteria of 80/80. 2) The academic achievements of the by using mobile learning
were higher than before studied at the statistical significance of.05. and 3) The satisfaction of the students

with mobile learmning was at a higher levels

KEYWORDS: Mobile Learning, Responsive Web Design, Computer assisted Instruction, Flipped Classroom

Learning
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K-MOOC: Lifelong Learning Platform in Korean Digital Era
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ABSTRACT

In the era of open and lifelong learning, learners can learn by themselves without the limit of
time and place. Focusing on lifelong learming and make learning society, the new learning resources
nowadays has been developed in a form of Massive Open Online Course (MOOQ), lifelong learning platform
that responds to learner in digital society. South Korea is a country that constantly develops policies and
innovations to promote lifelong learning. a Digital Learning Platform and Lifelong Learning Innovation by
National Institute for Lifelong Education (NILE) called “K-MOOC” consisting of 1) Homepage 2) Course and
Course description 3) Lectures 4) Examination 5) Assignments 6) Discussion forums and 7) Certification.
That changes the atmosphere and learning ecosystem from traditional online platform in the past to

enabling participating and interacting with lecturers and other learners, including quizzes and assignments.
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It can also network with leading universities in the country. This innovation is beneficial to create a
learning ecosystem that is conducive to the development of human potential in the digital society.

KEYWORDS: K-MOOC, Learning Platform, Digital Platform, Lifelong Learning
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ABSTRACT

The objectives of this research were to study the current conditions, problems and the guidelines
of the development of administrators’ roles to enhance students” morality and ethics in the schools
under Office of Phetchaburi Primary Educational Area Service, Zone 1. The sample groups consisted of
311 administrators and teachers. The questionnaire was the instrument used. The quantitative data was
analysed by using descriptive statistics: frequency, percentage, mean, and standard deviation. The semi-
structured interview was employed to collect qualitative data from 8 policy makers, school administrators
and teachers. In addition, a focus group of 15 experts was organized. Content analysis was used to
analyze the data.

The results of the study revealed that: 1) A major problem in the current conditions was
leadership, ranked at the high level with the highest mean, while for the development of students’
morality and ethics in the current conditions was the physical environment, ranked at the high level with
the highest mean. 2) The guidelines of development of school administrators revealed that: 2.1 The
development should cover four aspects: 1)Leadership: Being a good role model to the development of
students to enhance morality and ethics. 2 ) Organization: Paradigm shift in school administration,
determination of authority roles for responsibilities of person to development of students in morality and
ethics. 3) Control: Organize a system of supervision, monitoring, evaluation, consultation relate to morality
and ethics. 4) Planning: Understanding the Policy Operational planning, includes managing of teaching and
learning of teachers to understand for the development of students in morality and ethics. 2.2 The
guidelines of development of students in morality and ethics should cover six aspects: 1) Physical
Environment: Design the school to be the learning resources morality and ethics. 2) Curriculum
management: Improve and develop local curriculum about morality and ethics. 3) Teaching and learning:
Cultivate social and psychological foundations. Critical thinking, The integration of morality and ethics
into teaching and learning. 4) Atmosphere and Interaction: Verbal Interaction between administrators
and teachers, teachers and students, school and parents, school and communities. 5) Management: Give
direction for the development of students with morality and ethics to Disruptive Change.6) Evaluation:
Establish the format of internal supervision Teaching and learning management, projects and activities in

morality and ethics.

KEYWORDS: The guidelines of development of school administrators, The development of students in

morality and ethics
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ABSTRACT

The objectives of this mixed-methods research were (1) to study practices of Social and
Emotional Learning (SEL) process for children during the transitional period to Primary 1 from 4 types of
schools in Bangkok and (2) to compare practices of SEL process for children during the transition which is
compared from statistic contents aligned with content analysis from teacher interviewing. The research
samples were 302 first grade teachers from those schools. Research instruments included (1) survey of
practices promoting SEL for students in transition period and (2) teacher interview form toward guideline
of promoting SEL for students in transitional period. The research results showed that teachers’ practices
to improve SEL in the area of interaction between teachers and students reached the highest level (M =
4.54, SD = 0.39); the area of observation and evaluation of student’s SEL progression (M = 4.42, SD = 0.47), direct
teaching to promote students’ leaming and adjustment (M = 4.41, SD = 0.39) and being a role model for students
(M =4.28, SD = 0.36) in the high level; and in the area of arranging independent learning atmosphere in
the lowest level (M = 4.03, SD = 0.44).

KEYWORDS: Transition, Social and Emotional Learning, Elementary Education
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ABSTRACT

In teaching and learning of chemistry, laboratory experiments are particularly important. Sometimes
it requires specialized equipment such as a pH meter. Resulting small-sized schools or schools that are not
unable to provide that equipment cannot deliver effective science learning and are not able to achieve
education goals or learning standards. Furthermore, science strand recently includes computing science as
a new subject in science and technology curriculum. The curriculum aims to develop students’
computational thinking, the appropriate use of technology, and media and digital literacy. Beside, the cost
of microcontroller and sensor that can be used to measure scientific data are drastically decreasing and
accessible. When applying basic knowledge in computational science and developing the device in
combination with chemistry concepts hence the researchers’ interest in the invention of simple pH meter
using microcontroller. This research aims to (1) invent digital pH meter using microcontroller and (2)
compare the effectiveness of digital pH meter to laboratory standard pH meter and pH meter as a testing
kit of Vernier LabQuest set. The study found that the effectiveness of digital pH meter is similar to laboratory
standard pH meter and LabQuest pH meter. It can substitute with costly laboratory grade pH meters. The
advantages of digital pH meter are low-cost and easy to assemble. The instructors can be applied to

chemistry class, other experiments including the integrative STEM learning.

KEYWORDS: Acid-base, Digital pH meter, Microcontroller, Arduino
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VinwenszuaunsmaIneimanstundeudu (Selco et al., 2012)

w3esdn pH Wuasesdlonlnihildtn pH vesansazans Ineldndnnisinainusisdng (Potentiometer)
AlfAnanduvedialasiaulessu (HY) anusisdndiiinanlessu (lonic Potential) dulsznoutes ia3asin
pH Uszneudediudify 2 @ iiliadesanunsaiauldasuicas I Sidalnse wavdiedes Tnevily
TssSouasnidugdamaunsnivaniiannnisteldusimnuinunausulszana fagliannsodadeuldluniaidon
nsaeuld Tunsuitaymnisviawnauiangunsalingimansinisseaudi wuifansuseavgaenues (Do-it-
Yourself, DIY) anansaudladiamld (Yayon, 2019) sausanisuseRvsgunsainsvaassiunus (@efs e1agn,
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M1519 1 NSTYUAEINITUATAIIUNLE

ANdq

ANUKUY
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LW W W W W N N D D DN D DD DD DNDDN PP, 2P PP PP
A O NN P, O VOV O N 0 0 A O N P O OV O N 0 0 A O N —~ O

#include <Wire.h>

#include <LiquidCrystal 12C.h>
LiquidCrystal _12C lcd(0x27,16,2);
const int analogInPin = AQ;

int sensorValue = 0;

unsigned long int avegValue;
float b;

int buf[10],temp;

void setup()

{

Serial.begin(115200);

led.init();

lcd.backlight();
lcd.setCursor(0,0);

lcd.print("** PH Meter ***");
lcd.setCursor(0,1);

lcd.print("PH = ")

}

void loop()

{

for(int i=0 ; i<10 ; i++)

{

buffi] = analogRead(analogInPin);
delay(10);

}

for(int i=0 ; i<9 ; i++)

{

for(int j=i+1 ; j<10 ; j++)
{

if(ouf[i] > buffjl)

{

temp = buffil;

buffil = buf[j];

yssvin? 1 Tlaunslunisaeansvawuy 12C
ussviad 2 Tdlauislunisauau LCD wuu 12C
UssiaT 3 asesuidndrananditiluiiudasanls LCD

LanLASa 0x27 VU9 16 AI8NwS 2 USSHIn

o A ° a < ' Yo 1
Ui 4 Avuedunmewndented 0 suA191n pH
UGS
Ussiadl 5 - 8 unisimuasikUsiidluniseulusinsy

Wa5UA19N pH LwuLes

ussviaft 9 WBuilsidudmiuirunaisudumsienues
Hardware agshilafduiiudndadeoviniu

ussviafl 10 Budunisdeasiuedesnsuinnesinenisly
ausatunssudstaya 115200

ussiadl 12 - 14 Budunsviauiu LD Tugalasdsliiliiy
waHa Suduisuma 0, 0

ussviad 15 &dlsf LCD Tugauanadiaru * pH Meter ** 7
UITIAULER

Ussialt 16 ddlideuiunisenneiigasatnusiiniaos
Ussviadl 17 &4l LCD lugauanstaniny PH = UssTinfiaes
vssiindi 18 WDuilsdtundn wavaviauiuseuluiesy
AUNIUATZUY

UsIiAd 22 - 26 a]zLﬂuﬂ;mﬁﬁﬁm%’muém@hmﬂ pH

WULEDSIIUIY 10 58U

Useiafl 27 - 38 audugamdidmsunisinGesddiudeya

ndeglduin
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0
[

A& AUNRUY

35 buffj] = temp;
36 }
37 }
38 }
39  avgValue = 0; UTSTIRTl 39 aAesAELUS aveValue
40  for(int i=2 ; i<8 ; i++) Us3VinTl 40 - 43 sz dugpddsdmiunshaiiAuly
a1 wheanusRuAsumledt 2 §1 8 suanfuudaiullugash
42 avgValue+=bufli]; uwUs avevalue ifiazvilidudniade
43 }
44 float pHVol = UsIiAT 44 vhmsuaaiienuann pH wwwesiievinli
(float)avgValue*5.0/1024/6; LUy
45  float pHValue = -5.70 * pHVol + ussiad 45 vhmseuamidusssiulndueves pH
21.34,
46  Serial.print("sensor = "); USSP 46 - 47 azLﬂuﬂgﬂﬁwﬁqém%’udqsﬁammLLasﬂ'waq
a7 Serial.println(pHValue); pH wueslluansiiedanouiiames
48  lcd.setCursor(0,1); U559l 48 - 51 %Lﬂuﬂgmﬁwﬁqém%’udqsﬁammLLasﬂ'waq
49  lcd.print("PH = "); pH iwuwesluuansdsussviafiaesves LCD luga
50 lcd.print(pHValue);
51 led.print(" ")
52 delay(300); UVt 52 whanals 0.3 Jundi
53 }

mnﬁm’m%’m‘i’faga

Ya o

fdedfiunsifiusivsndea lagldnsmageuindl pH daegnsens 10 ¥iia ldud Buffer pH 4.00

Buffer pH 7.00 Buffer pH 10.00 Whduaney ey Wivsyun denaneanu ihegnanaiend dhilln uay dinde

a

a z:l' a ¢ v
aAnanlalun153AsITIivaNa

Y

va

gRglarimuanumslunsliitnsmeadialiun Anade Tnevinisnageu a1 pH fee1eas 3 A
waEYIMALRAY NMIMANSREALANNARIAAGDY LAYNTIATIEIANNLUTUTIULUY Two-Factor Without

Replication ANOVA

85



CMU Journal of Education, Vol. 5 No. 2 2021
Anwnrandans umnIvendededdng I7 5 atudi 2 2564

NaN15I8

inmsiudayansindl pH Mewesesiaviauussnn linadmnss 2

AN 2 NANITIAAT pH V09 L1ATEITAAT pH LUUATYIA 1AT83TRA pH IONIX uay 1ATe33n pH Vernier LabQuest 2

A1 pH
Saeng \n3asindn pH LUUAITA Vernier LabQuest 2 IONIX 1A3ae3AnsALUA pH Meter
a’]iwﬂaau j 4 1 ¥ 1 ¥ 1 i 4 1 v 1 4 i 4 i 4 i v 1
AN | AFeN | SN y ASIN | Asa | S y ASIN | ASen | A y
\RdY \RdY BRH
1 2 3 1 2 3 1 2 3
Buffer pH
4.53 4.47 4.55 4.52 4.40 4.41 4.43 4.41 4.50 4.45 4.47 4.47
4.00
Buffer pH
7.26 7.18 71.22 7.22 7.37 7.38 7.41 7.39 7.24 1.27 7.25 7.25
7.00
Buffer pH
10.04 | 10.11 | 10.08 | 10.08 | 10.39 | 10.37 | 10.35 | 10.37 | 10.24 | 10.19 | 10.25 | 10.23
10.00

14
1%

1 Usyy | 2.58 2.23 2.42 241 2.42 2.45 243 243 2.75 273 277 2.75

ﬁwag’ 9.18 9.06 9.12 9.12 9.45 9.49 9.46 9.47 9.43 9.47 9.46 9.45

ﬁ’]‘diz‘lh 7.70 7.54 7.66 7.63 7.71 7.68 7.70 7.70 7.71 7.70 7.70 7.70

Tendng
7.62 7.55 7.67 7.61 7.84 7.78 7.82 7.81 7.97 7.93 7.95 7.95
Y

v 0.66 0.74 |0.68 | 0.69 0.58 0.63 | 0.65 0.62 | 0.69 0.63 |0.64 | 0.65

ﬁlﬁl,ﬁ”l 9.43 9.41 9.40 9.41 9.79 9.75 9.80 9.78 | 9.29 9.24 | 925 9.26

‘L%l;%ﬂaa 7.65 7.51 7.63 7.60 | 7.38 7.32 7.36 7.35 7.35 7.36 7.38 7.36
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12.00 []+A3893AA1 pH WUUATY [ Vernier LabQuest 2 g pH meter IONIX
10.00 —
. —
8.00
— —
T
2 6.00
e
&
4.00
2.00
0.00
< o o =
g = 2 © s i 2 N & N
o3 o T B z G > =
. . Q 0% ot S G
& &€ 3 = S
3 3 = (o
s} s} 2 o o
AIBYWANINAFDU

AN 3 LHUATLAAIAT pH 1ade 91nn1Tiace 1A3e9InAT pH LWUUAIYEA LATesinnsaLUa pH Meter IONIX Liay

Vernier LabQuest 2

A1919 3 N1IMFDYAEAIUARIALAZDUIN AF138EAYUINTZIU

nsUSEUioUA13eEazYBIAINARIALATDUIINENTAZANBNIATTIY
4 & . w IONIX \A3as3ansaLud pH
d13azane LA3D9IAAT pH WUURINA Vernier LabQuest 2
Meter
uqmsgqu 1 d‘ ¥ U él' ¥ 1 dl j 4
ARy | SowazAdu ALaaeY SouarAIY ALRAY SouazAIY
AmALAdou AmnLAdou AaLAReY
Buffer pH 4.00 4.52 13 4.41 10.25 a.47 11.75
Buffer pH 7.00 7.22 55 7.39 9.75 7.25 6.25
Buffer pH 10.00 10.08 2 10.37 9.25 10.23 5.75

M1919 4 agUARREdnTUNNTIATIZEANWUTUTIULUY Two-Factor Without Replication ANOVA

fneg19E1IVIAdDY Count Sum Average | Variance
Buffer pH 4.00 3 13.40 4.46667 | 0.00303
Buffer pH 7.00 3 21.86 7.28667 | 0.00823
Buffer pH 10.00 3 30.68 10.22667 | 0.02103
‘fwﬁuaw‘g 3 7.59 2.53000 | 0.03640
ﬁﬂﬁgj 3 28.04 9.34667 | 0.03863
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fneg19e15VIndY Count Sum Average | Variance
‘fﬂﬂi%ﬂﬂ 3 23.03 1.67667 0.00163
ﬁwmé’wmu 3 23.37 7.79000 0.02920
thendreosni 3 196 | 065333 | 000123
1T 3 2845 | 9.48333 | 007163
‘li;ﬁLﬂafJ 3 22.31 7.43667 0.02003
w3aeTae pH wuURITa 10 66.29 | 6.62900 | 9.62494
Vernier LabQuest 2 10 67.33 6.73300 | 10.46571
[ONIX Lﬂ%‘la\‘l"fﬂﬂiﬂmﬂ pH Meter 10 67.07 6.70700 9.67278

A3 5 NIINAFBUAILRABAIBNITIATIZRAMULUTUTIULUY Two-Factor Without Replication ANOVA

Source of Variation SS df MS F P-value F crit
Rows 267.46736 9  29.71860 1325.58331 1.61205E-23 2.456281149
Columns 0.05859 2 0.02929 1.30661 0.295214867 3.554557146
Error 0.40355 18  0.02242
Total 267.92950 29

NA15N 5 agunanIsaaedlagwennIsiaseidedaanmvadey 2 Jadede
1. n3divadoudn 1w3asiadn pH adadsnundunsauanuuanisiuvieliegielios 1 4
HO: ansazanefiaadsanudunsaualivansneiy
H1: ansazanefienedeeuidunsawaunnsinsiuegisdes 1
A1 P-value 71 0.295 wanwwailduananstusgaitoszddyvonndesinm pH WianuwuU fisssuananiestu
0.05
2. nsdivedouin fregamegeuisedsrnulunsauaunnansiurieliogneion 1 A
HO: seghsansmageuiinnadsrudunsaualiunnsieiu
H1: fegsansvaaeuiinniadsrudunsauaunnsisiuetistion 1 A

A1 P-value % 1.61E-23 uanawaindnegsansnaaeulirianudunsavaiuanisiuseaiiiosvdfnuosinetng

ANSNAdaUYIa 10 YA NsEAUAUIDNY 0.05
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aAUs1e wazdotausuus

A1 pH 7117910 1A309TRAY pH WUURTYA 1a3ea3A pH IONIX uaz Vernier LabQuest 2 @nsainan pH ves
ansegldlndiAssiu udagdiuiinaiouvesdn pH LiesanlunisussAugiedesinl pH wuuAdvaode
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ABSTRACT

The concept of voices is not new in Thailand’s education context only has it not been widely
examined by teachers or educators. Additionally, there is a lack of adequate review on its implications for
learner empowerment, especially from a critical pedagogy point of view. This article aims to review the
concept of voices from liberal and critical pedagogy approaches. The latter is then critically discussed as
it implies learning methods to empower learners as well as the roles of teachers as change agents.
Finally, this article suggests that the concept of voices from a critical pedagogy perspective should be
considered genuinely as an alternative way to serve Thailand’s educational reform since it fosters skills
needed for the 21°" century, e.g., participatory learning, critical thinking, and global citizenship.
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ANNMUATUNLUSFURUGIEUNATENIINAUNNINTRIUSTTUNTERaNAN (WU HATEU) KaENFUNIRIN

S AUSTIUNTEUATOIDUY 1 (¥gveu Hegnelanisaseudi) (Giroux, 1997; Robinson and Taylor, 2007, pp.12-13)
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Y

o
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WaadswesFeuinazgnnanidluniouiudseldedureludiudely Tnsfidauvdnasaszns fe vinlusos
ieumaisagi3ou uashluwnAndeadeuaznsaadedediy

A3afiu adned (Christine Sleeter,1991) wag 1aud uilad (James Banks, 2007, 2010, 2014) ¥n3¥1N"3
AunyIausssuAnygeinanyg (Critical Multicultural Education) nan331n1siasundsdunavesiiseududau
ilswasnsadanswasuuladudeey waziduduniiuenlisenainuuAnmaninisaeudinnduazny
Saussaudnw Aduruinnglfiadouteumeduiiaudiiudidsung nsufsulsaseunazufufinisaou
vosnsluoniou Vssfuiithaulaimadsusvaduiidfonsudsuuadlugerls dnantdndsnslunduils
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T5a5eusnanduiuivianund sy ian
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wmsuiudegudritneunini (sudslutagdu) agdnineduiunisasuisdinuiideujguie

(positive knowledge) uAonsapuUIBA15IITIsEITo ULUULNUTDIE AL (MuTsutunvesdsnulatuuald) ¢

'
o ' =

fegefigdnd (Cusick, 1983) lauad1 un 4 Ju dnidsuaggninldsilsafeudauidn didounifsdenunuou
fituslunsg weglinainssrhedufisndndos mniufignudesndutiu Sennwuaglifnarig e
WU wazhasImng Aanssusing 4 AlsaFouneadiuiasiliiAnauiunerie fusunsedeiomdnazgn
Uﬁmﬁﬁ”’wm (983l Giroux, 1997, p. 124) wWiuiieafud wisd (Banks, 2010, 2014) HaUOLLIAANITAOULUY

¥

#1N51IA1S (banking education) Fanasidudarunuillonuazianssunisaeuluiossouimun suudalug

Y

mMvuaszleuidesng q lnediSeudSsuaiioudnvivedydsuinsiinadar sesuanuindsnuinainagvingu
Feisnisasuwuiudsdaludisnisldaunsvesagegiadudunedifou (uaend wiashi, 2561) delueans
A5ANYITRNINEIauAnsaeuiesnw iFeseiisunvuinumedinululsaseu Tnewmnizlsassuveassasig

1N FawavensiiuuRnisaewielviauiileufsuisuwaznsaeunuuninsuians Aenisanidesvediiey
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wagsilAidssnanefudaiiazdesgnusziiy danisuazaiuau (nsaguaslsuSeu) uasnineinsdususioves
UsvaunsaiTinvesd Sougnifinias uestululudian il Seuldiuiuasdadon anegansliimusssuaa
n warldannsnduussiuldmeindisouasiinnuadladeruiimaniinniesifieda esndennuiA sados
fuiusfuvszaunisal¥iavesmanfisndntioswirdy UitAnisasuuilasfouanusuusndedydnual
(symbolic violence) siafiFou Tnsannuarvawumaiamsssufinaneni swdnslisidaunuimvesinedy
wiloufuiisnadiounsunua (white collar clerk) wihthy (Giroux, 1997, p. 124)
oghdlsimulugusesmansnisaeudaining TsaFouiiduiuiiveseunidunisdaluganmdululd
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fulssiunsdanuiiogseden tetieliSeunans lunalesfiuiegiaue (Giroux, 1997, pp. 142-143)
UszmsseunderhlukuidaiioudswaznisiUandesdddy wineulaeiluidewaznsiandesd
unuwilumsdnmsioumsasusgudn nszludendnlufuRinisasusinunislinim (dyn duou dufles sia
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wanseensedeansanuidn yuues lidasdusulafany dwdsuaznisdadsdaduisdmauazindes

duilos uazidudideunuanuming (signifier) HuFULUY Adnvy uazensualfieglumynveiyn Swzasiiou
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wiisgedanduldiegdudiiunumegannlunsduaiuundndondeuasmaddadoaiomTumds
S1unav0aliFeu munuavswesmaninisaeudsining vislufifasidoniegegluguednssshnadiieatsns
\WasuwUas (teachers as change agents) Lﬁaqmn”luﬂﬁﬁamiaaumaamzaznmﬁmum Asdindaudfey
mmﬂmé“ﬂqmuasLLNiJﬂ']iaauL?{sJﬁwegﬂﬂ (Giroux, 1998) Wé“a“uaﬂmiLUa'aL?imﬁuamgl,ﬁaﬂiauimwﬁmmi
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&aaw yonandsagldidouiiarlanUdesnuesinuuimadimuauuesng TEmaduilioazamnsoiund
srunalalagliiduiudosfiasrmnsssuvowmunazrmnssuvesaungalve uenandimadadesosngdiianm
ululiezfudiunivesnisivandosiau (collective voice) lunisiadoulnimiadsaniigmisliiannig
Uuiasuiddaseaie wu Seuludgaumsniuazdsingilunarusnszuumsinm feafufsdndufonhaniu

[ o

WlanwAnmsiaadssvesaslusuiiagiiousdesludasiues uasduiiferdeatuidnsifuasyinuiionogy
wazdeulssauiulsafounazmadademesiniFousas Weduduiumaniieninvdadoeddilnifenis
a¥redatanyanalugiuzdnseiinig (individual agency) winty udgesmunefeanisidugnsginisiuaue
(collective agency) (McLaren, 2003, 245-47)

wutuudluljifnisaeungaisldlavsadulath itedugadudulunszuiunsduaduifonasnig
Wandeswesidou luiliidelauouusiinonadostu tufle UssaunisaivewiBou uaznszuiunisaounuuay
L@ (dialogue)

TudruvesszaunsalvesfiFouiiuunaauendn 4 41 agmsdesldlafuszaumsaivesuyudiignadng

U aa o w v a

Tnefifanszurumsvesnisdeduasnersiuaiumssensulussduiinusedriu wsgdeiinduudaiilsadou
Jululdiaiuiiaseuiuszgnlfifiendnuarislifsanunfuiitadutunmadenn luvasietuf duiiuiiingy
509 nduidiadouasionuimuiunniuasdddnheiudnndu UsraunisaivesdFoudadunssuiumsvesnisiod
wanideu neuld fuanmdeulumadsnuuaz sy Seansfitew inusssuvedsaiou ssyaunisaivesns
uazfi3ungudu q de matuidulsraunsaiveaSeunasmadaiuiiiie Ve Fouddudsseann Tnstawely

Ay a o =

Ve sunilgiseunainvateiausisy azliunumdidgnsizaeswseninanedn Uszaunisalludiniunneig

Y

waINnanevegisey dwaliidswaznsaadeweminuiwanaismainvatgaialuaieg (n1suedlan n1sli
AuVLNELarSUIBNTsTiaguaananian) nsiiagldlvRuiudfideulunisudadswuaryaneuugiuves
Uszaunsaivessy iunszurumslulfoanisaeuiazdieliigGouainsesdnug uasnesusaidevesmuasls
aghadudasy (Giroux, 1988; Freire, 2000; McLaren, 2003)

a6

339 (Giroux, 1997) lauad131 Usgaun1sallundyuvesinusssuiaumadlidined (lived cultures) ¥4

Y

WAUINIINBUIAAYDT Tad (C.W. Mill, 1979) LmLauadwmam%msaau@ﬁwWﬂﬁmﬂ%aﬂmmemiuas

v aAda ' a

Uszaunisalandausssuiiaumadidiney (Ussaunisalluseau®inUszdntu) WnluvieaSeu (Wunnsisews

Y

'
o

19715 H1LABNNIAIUIY Ae sBuduuazduasun (confirmation and interrogation) tiufieiilondnuiuay
Usvaunisaines “audu” (aundnluiondew) gnindiandesliladelrlésunssndosdusa (umnuste whiu
wiasldsunisuaeunueainaguasfiousaniies ialuwivesgaunisaifiudely arumungvesnmunuiignld
iiotiaue LLazﬁugmmsﬂﬁﬂ’ﬁwwé’ﬂﬂuﬁiﬁ%’umsaam%’u sz unnsinei) seiliieasldidlannudu
\Bedou uazamLAnsIaINTaTEYeIAImINea s Az n1sUaNdse NIz THuNwn9In
vannvaneunas ({i3eu) agindudesouideigniivnunuliludgGouiidmaneufifnismienisdeaseng 4
feduiusiunslfosnaamsinzasiagiuuumadeunarnisyavesaungueg q uenaniideoliaudlassg
Wisswosionwunan sadadlaluauduiusmedsauuazgurunisuenlsaiou faflduegnamnlunisl
ALTELAEAMANTUN 1Y warUFTRmMIemsdeasiiu 4

Tud1ur09nTEUIUATADURUUAIULAIUT W38 dialogue TANNdIRYIMsIzUUIANS o Foanay
nswdadssinefuifsadesiuynvesnnumneidudeu Jeasnsndenusraruduldriunisidiuionedg
nsrfesesulunisauaiunszninagivinEeu dend (Lodge, 2005, p. 134 as cited in Robinson and Taylor,

2007, p. 9) waASliAUIINSEUEILILANA19INNTIAT (debate) waztlumnnninnmsaunuiialy iwsgfanis
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fidusamduaudu 9 iunmeneifiolugaaiinulaaunisazhigniafusenlulilaaifer msauaiuiazidy
nszuaumsfingaz el SouldilenadisiUszaumsaliamzueaminien uazanuzvesauiiduanenisly
anumnesislan (Raauifegluanusimieniuasilegluaniugses) Insagdndudesdinssuaumsiiiovhany
Winla Suses uagleseiidesarysraunisalvesiSoustaatanialuseninenisianisiseus;

uenaNINsEUIUNITAULEINIIETIsieunslunnuTsiiiyaauAnfaaRnTudsuunmg
Usgimans uazieuuszanushuuiunnaiamsssy ez uianumnedunilwesiuldiunsiiujduiusiv
audu q Tnefindsuarniavasdsdunssuiunsanaauaztslinguduamudlaiiomaldlddeanieslu
vioduyana usiffufienisaiadnsnaveseumneildsiudu (shared meaning) laidnazidudnydnual edn
nsuftimadenslugurunieausssuiimsawaiunietu fafudsuazniavasdswosFouidllduns
agvioulan uifufendsddyflaztisidentszauuazieguanuads (reality) meluufiRnisiiusenevadianm
Uiunmeuszimansuazanuduiusinesulnngmisdany 1wy nguosuioy LLasLﬁaqmﬂﬁﬁugmmmﬂ
Auduius nsanuannieanunsoviiliiAanisiidiusimedislanuuazaidla assiuiiung laueliinnisanu
nunduiusiumaiatsn fdunmsieasiivinedinsauaniaiugaiudeussiagulumsduadagnes
AuALazNgAns TN AfgudnarsluuumisifSoussfudiidiusmedreiuilunisiFouiveanuies

(Robinson and Taylor, 2007, p. 9)

g a o J l&l A awa 4 d
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TuvaziddlifnufnuuasdolausuuziSeadsanaznsidadoaioaumd ez aufuuun
vosdsnslve ludwiiarenfesunsUssgndldiundndeuarmadademnisssme ilelinguoasiuam
Tauazannsailuinusosenld Tnedestuiitindnnisiauemsusumudiiusssriaagtutinidoul)
JumiledfyvesnisaeuiiodSumdssiung VLu"lsziLawmﬁammm%: lngAgennesiiansaunlugenszuIUNITUAN
#io 1) Msadrsussenmaveansiiidediela (trusting fFeufinrmannsafiagdnnisduedd duenisldlauas
wnsnluiadiFounsazau 1t 2) msadiusseimavesmsldlafiliidoudusvesinestasinlugniadile
uazdurumNasauazndsvesiiou deazdenlesgninaiuainsmnuddnimswluiaies (self-esteermn) Mswes
Tanluwdd anwansalunisaiauaules Anuidndudiundesdinn uazanuyniuidensuainnuin
(emotional engagement) ¥a3Ki38Us38 (Broom, 2015, pp. 81-82)

Mnudnmsthesiy Megwenndunumaiiedumdsunafiouiitiuiuaniseadsaiuddy Ta
Tsfudunazindiass (Robinson and Taylor, 2007) laAnw M uUTUNT0IUs2ABINg Y was LAV SIEBUNaS
S1urasuAsundn 4 4o (four core values) HiovinliuuAndaadsnaznisiandsaduufiinsnisaeud
fratufudnuuuiasion uay Banks (2009) AldimuinuaRanisuzaInisden (content integration) lun1s
FamsFounisaoudmy Tausssy neududoundn 4 doveinisuszgndliuunfndeadsarnmaudades
e

1 n1sadamnudnlalunseu@nnisdeansfenisaiuiaiun (A conception of communication as
dialogue) Inedin “msdeans” lufitirenisiidssesiiaannersuasdomsanumneesnty dafuSoaneany
nsdeansiauntimdnenmiiteiaunaudlasauiu swdaguuuulng 9 ‘uaammﬁaﬂé’gﬂa%ﬂﬁﬂums
doans Lﬁ@ﬂ%’ummé’uﬂ’uﬁlﬁ?‘mé’ﬁu%’uﬁLﬂaﬁ'magiiuﬂﬁﬁamiaauiﬁﬁmmLﬂuLmeu’m%u Tlans (Fielding,

2004, p. 202 as cited in Robinson and Taylor, 2007, p. 8) ve1eanulvidalaudulagnd1iing 4 Tuvesguuuy
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2 audesnsiianisiidusiu uaznisbinuddgiunnauegiandulsssulag (The requirement
for participation and democratic inclusivity) ‘UisLﬁuﬁﬁmmﬁﬁzyLﬁaqmaﬂgﬁmﬂmﬂLSUWL?JﬂIamaWLﬁﬂlﬁﬁ
Fowderdadesegud uinnuidusianniioezesnilaanenguiinSeufiumieuumaiansssnunetng
safenguiiiiusneiensyaludeiagfoansazils defudmnegliidsaasmsasdesinnudidny desiiarsan
ogszsinszriaufianidadesiubulas wgagiloniniviedidls mugduiladosmuiituerlsghs au
wuAnvesyifee Wnuraraudinseuneinusssunie habitus fsnatu wenainiliinfiunainngudsauiunnsig
fudsdisvananvidatudnie ddulafnaniunsaiigidounnngunszuasemionnnguseduaisdon
dowFeuave esmndnwuandond (ufivisnmaa) fusnsnnduaudlngvesiowdelsaFeu fudu
mwigGeuldteuiidvnaiemnuduiusszminsnguazsiFousgisnn
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NnnFneInseiansssnveaFeuliiesiumm Ui iimans Uszaunsaluazideaiioysannsiudsignasy
TulsaFeou (Giroux, 1997) uenaniagsesaisliiiaussenaiifizoudnasmnlafivswaiieafuiFessnves
puies sefufimsneamiasiuiluudvesnisline Tasamzlulssdufiosasansanides tufeusserniad
Wanauaglinds feagiidndudemseminuazseusuluanuauisofivainuats wazideinavanunsnanams
aueudanauazaiassald

3 nsaszniniinnuduiusidediuianuieisnnulivindsunazsdutdgui (The recognition that
power relations are unequal and problematic) Ag3nuRBInsEntnitgwafiedluynnszuiunisvens
doasmedsny uazngunisdsaufiunnsinsanunsadrfesiunaldunndstusazunansdliflifanendue Advsvy
fafuguuuuressiamensioasuar s SuiddlaT i miunAueg oy Yssdutioguugu
AnfiinmnuduusiBssun (Wu msdeans) llldifuluegremsdlumsan Widatedululufimmadismiaden
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afranarslifednidedetou Sufniunnistzngyssaruseninoudu wdwus edfuazmaanin
snfeg1edgdldunAnnisiumsuunuvdedraimusssu (border crossing) Wlefnundndnuaivasdatanluguy
nszuIuMs Gnanhasdunudnuasiueaiududodld wiegnududs viegnasaninun) wazseniuivieasou
uazlssSeufoanuifidssazgmitn wivzgmiimnsetesmadnlvglsiviniy

4 mmLﬂulﬂlﬁﬁm%ﬁmiLﬂgﬂuLLUaﬂLL@%U@EU (The possibility for change and transformation) n1%
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PInveiTou @wandrwmiainvane) warinaniuiifenisiienfiteysuilasuljianisaouresnu audsgukuy
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NnUszaunsaiFinvesninin fezliflasnesdavieliianindemausdsiiagvidenudnilvajdomnisils

wislftiudiauedn msauaunAeuummiliwesnsadanisaudsuudadulan il “Praxis”
dieosueUfoinisuiensnssrhiiAntunnnsldisuduieldsutoyn @udeulsadrfuanaisesng) unsues
hnsauadeRanssuvesnishniie dafriutunisiersuasiiuiinssuiunisiudanumang wsdy
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Taylor, 2007, p. 15)

Snsedrmisdmiunsldundadeuarmaudadesduufui msaeu Ao wumnisinnaiSeunis
aoudawiaussuitauelneutsd (Banks, 2014) Tudaumsiinnesinisysannisiden (content integration) 3
Usznousie 4 seau dun 1 msiisilem (contribution approach) 2 nsvEneLiem (additive approach) 3 A5
\WAsuwUaT (transformative approach) wag 4 nsnszviniadeay (social action approach) ngluszaudi 4 ity

fLyyeA =
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Seud eussunnimusssufnwilusgiviifienisaienuilifiseuduiivandss Anfiseuliludruni Jnsed
Andiasal Taonaindhuanundilugnisdudnszvhnsidsundaslugianeaiigiseulinae
wwnsveslsddonadaiunguinisdeudnining FunaueujiRnsasuluuaiueaiun (dialogical

s |a
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ABSTRACT

The objective of this research was studying the effects by implementing inquiry-based learning
modules to developed grade 10 students for chemical bonding concepts at Debsirinklongsibsam
Pathumthani school. This research study group was 20 sciences students recruited by purposive sampling.
The research tools consisted of 3 sets of chemical bond learning modules, 20 the conceptual test of
chemical bonding 2-tier conceptual test with giving reasons for choosing the choices. The result of the
research found that the students had concepts of chemical bonding for the post-test increased comparing
to the pre-test which the result shown by pre-test score average was 18 (30%), post-test score average was
42.8 (71.33%), pre-test standard deviation was 9.45 and post-test standard deviation was 6.45. The result
of change in understanding from no understanding (NU) to partial understanding (PU) was 0.83 percent of
the answers that have conception changed, alternative conception (AC) to partial understanding (PU) was
63.64 percent of the answers that have conception changed, alternative conception (AC) to complete
understanding (CU) was 1.65 percent of the answers that have conception changed and partial

understanding with specific.

KEYWORDS: Chemical Bonding, Implementing Inquiry-based Learning Modules, Conception Changed
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ABSTRACT

The objective of teaching about the factors affecting the buoyant force is for students to gain
an understanding about the relationship of the factors with the magnitude of the buoyancy in the fluid.
This will be the basis for the application in the design and creation of innovations that facilitate. However,
the content is complex, which results in most students having learnt several misconceptions. Consequently,
this research is an examination of 58 students in the 12th grade by using a conceptual test of six questions
consisting of explanations of the reasons for the answers. The results were analysed by arrangement of

the group responses of the students according to the level of scientific understanding applied by
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Haidar & Abraham. These results showed that the misconceptions about the relationship between the
buoyant force and the density of the object, the volume, and the density of the fluid were 84.49%, 52.58%
and 46.55%, respectively. The results from this survey can be used to create and develop learning

management with regard to scientific concepts in the future.

KEYWORDS: Buoyancy Force, Misconceptions, Factors affecting buoyant force
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