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Development and Psychometric Evaluation of Public-mindedness

Inventory in Senior High School Students in Bangkok
gnun1 salina* §UT1 Ansrgnassad uay suea guradlsen

Sukanda Rassameepak*, Sucheera Phattrayuttrawat and Thanayot Sumalrot

MATYIIAIYANENT AUTUNNYANARNSATIITNGIUIA UMINGIRBLTAAD NFUNN 10700
Department of Psychiatry, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand
“Corresponding author: Email: su.r.sukanda@gmail.com

(Received: August 14, 2019; Accepted: December 17, 2019)

Abstract: The objectives were to develop and validate psychometric properties of rating and
situational public-mindedness inventory in senior high school students in Bangkok. A total of 479
participants, studying in school from the secondary educational service area in Bangkok, were
divided into 2 groups. Firstly, the 60 participants were randomized to develop and select qualified
items. Secondly, the 419 participants were randomized to validate psychometric properties of
inventory. The rating and situational public-mindedness inventory developed by the researcher
was used for data collection. The content validity, corrected item-total correlation, internal
consistency and parallel-forms reliability were assessed. The results showed that IOC ranging from
0.67 to 1.00 and 0.67 to 1.00, CITC ranging from 0.30 to 0.62 and 0.33 to 0.74, and Cronbach's
alpha coefficient valuing 0.92 and 0.93 were found in public-mindedness inventory rating and
situational version, respectively. Furthermore, there was significantly positive correlation between
rating and situational public-mindedness inventory at 0.01 level. These results can be assured as
a valid and reliable measurements, which can be used for gathering data on public-mindedness in
students in future research.

Keywords: Public-mindedness, psychometric properties
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Table 2. The demographic data, frequency and percentage of the samples

Samples in inventory development group

Samples in psychometric evaluation group

Demographic data Frequency (%) Demographic data Frequency (%)
Gender Gender
Male 22 (36.70) Male 162 (38.70)
Female 38 (63.30) Female 257 (61.30)
Grade Grade
10% grade 20 (33.30) 10t grade 130 (31.00)
11% grade 20 (33.30) 11™ grade 162 (38.70)
12% grade 20 (33.30) 12t grade 127 (30.30)
Educational program Educational program
Sciences — Mathematics 24 (40.00) Sciences — Mathematics 143 (34.10)
Mathematics — English 21 (35.00) Mathematics - English 161 (38.40)
Social - English 2 (3.30) Social — English 25 (6.00)
Korean - English 4(6.70) Korean - English 24 (5.70)
Chinese - English 6 (10.00) Chinese - English 41 (9.80)
Japanese - English 1(1.70) Japanese - English 13 (3.10)
French - English 2 (3.30) French - English 6 (1.40)
Technological — English 5(1.20)
unspecified 1(0.20)
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79 Table 3

Table 3. The index of item-objective congruence of public-mindedness inventory

Rating version Situational version
ltem IOC | Item | 10C ltem | 10C | Item IOC | Item | IOC | Item I0C
1. 1.00 21. 1.00 a1, 1.00 1. 1.00 21. 1.00 a1, 1.00
2. 1.00 22. 1.00 42. 1.00 2. 1.00 22. 1.00 42. 1.00
3. 1.00 23, 1.00 43, 1.00 3. 1.00 23, 1.00 43, 1.00
4. 1.00 24, 1.00 a4, 1.00 4. 0.67 24, 1.00 a4, 1.00
5. 1.00 25. 1.00 a5, 1.00 5. 1.00 25. 1.00 a5, 1.00
6. 1.00 26. 1.00 46. 1.00 6. 1.00 26. 1.00 46. 1.00
7. 1.00 27. 1.00 ar. 1.00 7. 1.00 27. 1.00 ar. 1.00
8. 1.00 28. 1.00 48. 1.00 8. 1.00 28. 1.00 48. 1.00
9. 1.00 29. 1.00 49. 1.00 9. 1.00 29. 1.00 49. 1.00
10. 1.00 30. 1.00 50. 1.00 10. 0.67 30. 1.00 50. 1.00
11. 1.00 31. 1.00 51. 1.00 11. 1.00 31. 1.00 51. 1.00
12. 0.67 32. 1.00 52. 1.00 12. 1.00 32. 1.00 52. 1.00
13. 1.00 33, 1.00 53. 1.00 13. 1.00 33, 1.00 53. 1.00
14. 1.00 34, 1.00 54, 1.00 14. 1.00 34, 1.00 54, 1.00
15. 1.00 35. 1.00 55. 1.00 15. 1.00 35. 1.00 55. 1.00
16. 1.00 36. 1.00 56. 1.00 16. 1.00 36. 1.00 56. 1.00
17. 1.00 37. 1.00 57. 1.00 17. 1.00 37. 1.00 57. 1.00
18. 1.00 38. 1.00 58. 1.00 18. 0.67 38. 1.00 58. 1.00
19. 1.00 39. 1.00 59. 1.00 | 19* | 033 39. 1.00 59. 1.00
20. 1.00 40. 1.00 60. 1.00 | 20* | 0.33 40. 1.00 60. 1.00
*10C < 0.50
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Table 4. The corrected item-total correlation of public-mindedness inventory

Rating version Situational version
Public-mindedness inventory Item Item

N CITC N CITC
Overall 34 0.30 - 0.62 36 0.33-0.74
1. Public property usage and maintenance 11 0.31 -0.62 6 0.33 - 0.60
2. Maintenance responsibility for public property 8 0.32 - 0.54 8 0.34 - 0.62
3. Respect for the public property usage right of others 4 0.32 - 0.41 10 0.40 - 0.74
4. Participation in community activities 11 0.30 - 0.50 12 0.34 -0.72
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Table 5. The Cronbach’s alpha of public-mindedness inventory

Rating version Situational version

Public-mindedness inventory Iltem | Cronbach’s | Item | Cronbach’s

(N) alpha (@) (N) alpha (@)
Overall 34 0.92 36 0.93
1. Public property usage and maintenance 11 0.79 6 0.69
2. Maintenance responsibility for public property 8 0.76 8 0.79
3. Respect for the public property usage right of others a4 0.66 10 0.85
4. Participation in community activities 11 0.84 12 0.78
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Table 6. The Pearson’s correlation coefficient between rating and situational public-mindedness

inventory
Public-mindedness inventory M SD Pearson’s correlation coefficient
Rating version 100.79 15.34
0.25%*
Situational version 108.73 21.78

** P - value < 0.01, two-tailed
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Abstract: The purpose of this research was to study the results of using participatory action
research to train the teachers in developing analytical thinking skills of primary school students in
Mueang Lampang district. The sample group comprised 15 teachers who taught at Municipal
School 6 (Wat Pa Ruak). The research instruments included a workshop training course, the
evaluation of teacher’s report form, questionnaire and the group discussion recording form. The
acquired information was analysed in term of frequency distribution, percentage, mean, standard
deviation, and content analysis. The findings were as follows: 1) the teachers had participated in
the process of analyzing the student’s problems to acquire the operational plan relevant to the
problems that the teachers would like to solve leading to the cooperation of the teachers, 2) the
teachers gained more knowledge and understanding on analytical thinking skills and a high level
of satisfaction in the workshop and, 3) the teachers could develop their student’s analytical
thinking skills. The teachers had adjusted themselves and their techniques for learning
management making their operation relevant to the real situation as much as possible.

Keywords: Participatory action research, analytical thinking skills, primary school students, teachers
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Table 1. Scores obtained from assessing analytical thinking of elementary education teachers

Pretest Posttest Development Percentage of
Teacher
(10 Full Score) (10 Full Score) Score Development
1 5 7 2 20
2 7 9 2 20
3 i 7 3 30
4 5 8 3 30
5 8 10 2 20
6 6 9 3 30
7 6 7 1 10
8 5 7 2 20
9 7 10 3 30
10 8 10 2 20
11 8 9 1 10
12 7 8 1 10
13 6 10 4 a0
14 4 8 4 a0
15 5 9 q a0
Mean 6.07 8.53 2.47 24.67
Standard
Deviation 1.39 1.19 1.06 10.60
2.2) anudswelalunisidisiunis (Avade= 4.41) dleRansanlusieussiiu
pusIBsUtRnnsiflodsaiunuanansaves wuiriinnuitenelanniigaluiFesnnud any
psfaeulunsiauninu nsAndiasgives dnlaferfuiineenisAniiasigd (diade=
Y ZeusesulsEauRnY 4.80) sesasuniinuflanelonnnludesniug
ﬂgﬁaauﬁﬁmmﬁawaiﬂmmamﬁa ANANNI5009INGINT (A1LaE= 4.73) uay
miamm%wﬁﬂ'ﬁmﬂﬁadqLﬂ%ummmmm ajmmmmméﬂ’ﬂLNHLLWi‘WﬁUQﬁu&LWQﬁdW
voansdaoulunisiauine msAniased INE999 (ALRdY= 4.67) AUE1AU Aelansly
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Table 2 The satisfaction results of using participatory action research to enable the teachers in

developing analytical thinking skills of primary school students

Mean Standard Satisfaction
No. Content list o
X Deviation Scale
1 | The knowledge of analytical thinking skills of primary school Very
students. 4.80 0.41 satisfied
2 | Techniques of the development of analytical thinking skills
of primary school students. 4.20 0.41 Satisfied
3 | The evaluation of analytical thinking skills of primary school
students. a.27 0.46 Satisfied
4 | The knowledge is compatible with the needs and Satisfied
expectations. 4.33 0.49
5 | The knowledge and abilities of trainers. Very
473 0.46 satisfied
6 | Time for training. 4.33 0.49 Satisfied
7 | Place for training. 4.13 0.52 Satisfied
8 | Medias/ supplements/ materials for training. 4.33 0.49 Satisfied
10 | Facilitation for training. 4.20 0.41 Satisfied
11 | The confidence in applying knowledge to practice Very
4.53 0.52 satisfied
12 | Publishing the knowledge to others. Very
a.67 0.62 satisfied
Total 4.41 0.22 Satisfied
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Abstract: This research aimed to compare levels of learning and innovation skills based on
students’ self-assessments before and after participating in the design thinking for social innovation
activities with the local community in Chiang Mai province. It also aimed to compare skill levels
across the three phases of design thinking: Empathy, Ideation, and Prototype. The population was
a group of 27 Thai undergraduates from different majors and academic levels who voluntarily
participated in the design thinking for social innovation activities in March 2018. The research
instrument was a set of five-point rating scale self-assessment questionnaires on learning and
innovation skills. Based on a dependent sample t-test analysis, all skills were significantly improved
after the activities. Participants also assessed that they were most likely to develop collaborative
skills over the three phrases. Communication was the second most developed skills in the Empathy
and Ideation phases, while critical thinking and problem solving were the second most developed

skills in the Prototype phase.

Keywords: Learning and innovative skills, design thinking, social innovation, self-assessment
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Introduction

In the 21% century, economic,
technological, and social movements have
changed rapidly and without clear direction,
leading to more complex challenges. Many
of these challenges are also viewed as “ill-
defined” and “wicked” problems because
they are complicated to understand and
predictable, so it is demanding to solve them
properly (Koh et al., 2015). Design thinking is
seen as a potential approach to identify
these “wicked problems” and generate ideas
for possible solutions (Docherty, 2017).
Therefore, design thinking is commonly used
in many business enterprises to improve
products and services as well as marketing
and advertising strategies. It can also be seen
as an approach for social innovation,
including facilitating and developing better

solutions to the complex social issues in

communities and society (Brown and Wyatt,
2010; Docherty, 2017).

Design thinking comprises many
features to facilitate better solutions to real-
world problems. Firstly, design thinking is
human-centered that involves the empathy
process to gain insights into user’s deep
needs and problems, leading to a clear
identification of the problem (Razzouk and
Shute, 2012). Focusing more on “design with
users” than “design for users”, problems will
be solved to meet the needs of users.
Secondly, design thinking involves sharing
ideas and efforts from a multidisciplinary
team to solve problems (Brown and Wyatt,
2010). Different areas of expertise and
perspectives would enable teams to handle
diverse parts of complicated issues. Thirdly,
design thinking is an iterative and non-linear
process. It is also dynamic, flexible, and
adaptable to fit a particular context.

According to the d.school in Standford, USA,
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design thinking process comprises five
phases. First, the Empathize phase involves
learning about users to understand their
needs. Second, the Define phase refers to
defining problem statement. Thirdly, the
Ideate phase deals with brainstorming and
generating solutions. Fourthly, Prototype
phase involves building representations of
one or more ideas. Lastly, Test phase
includes testing ideas and gaining user
feedback. As an ongoing process, problems
can be redefined, and more ideas can be
created for a better solution.

Based on features mentioned
above, implementing design thinking requires
many skill sets, including higher-order
thinking skills such as critical thinking,
problem-solving, creativity, and innovation,
as well as and social skills such as
communication and collaboration (Koh et
al., 2015). These skills fall into learning and
innovation skills or the 4Cs: communication,
collaboration, creativity, as well as critical
thinking and problem solving. According to
Brown (2008), communication and
collaboration are important skills of human-
centered activities in design thinking. Also,
working in a multidisciplinary team requires
effective communication and collaboration.
In addition, as Razzouk and Shute (2012)
point out, design thinking involves creative

thinking, systems thinking, problem-solving,

JCDLQ

and teamwork skills in generating solutions
for complex problems. Therefore, it can be
said that one can develop these skills when
experience design thinking. However, little
research regarding the use of design thinking
to cultivate these skills has been published.

Rajamangala University of
Technology Lanna has co-hosted
international  academic  camps  with
educational institutions in Singapore and
Japan since 2016, twice a year. In these
camps, Thai and international students from
different disciplines participated in design
think process and work together to develop
social innovation with local communities in
Chiang Mai. Their learning through 12 days is
facilitated by lecturers who were certified
design thinking facilitators. Researchers, as
ones of those facilitators, were interested in
examining the effects of design thinking
process on the development of learning and
innovation skills. The objectives of this
research were 1) to compare levels of
learning and innovation skills based on
students’ self-assessments before and after
participating in the design thinking for social
innovation activities, and 2) to compare skill
levels across the three phases of design

thinking: Empathy, Ideation, and Prototype.
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Materials and Methods

This  study focused on the
quantitative approach. It aimed to measure
and compare changes in skill levels over
time. The numerical data were obtained by
using a set of five-point rating scale self-
assessment questionnaires and analysed
using descriptive and statistical analysis.
According to  Cresswell (2018), the
quantitative approach generally contributes
to validity, reliability, and generalizable of
the study. In this study, levels of
performance representing characteristics of
each skill set were ranked by students to
measure the development of each skill set.
Population and sample

The population was a group of 27
Thai RMUTL students from different majors
and academic levels who volunteered to
participate in design thinking for social
innovation activities in March 2018. Fourteen
students were from the Faculty of Business
Administration and Liberal Arts, including
Accounting, Business Administration,
Tourism,  Business  Information  System,
Business English, English for International
Communication, and International Business
Management. Ten students were from the
Faculty of Engineer, including Mechanical
Engineering, Computer Engineering, Tools

and Die Engineering, and Civil Engineering.

Three students were from the Faculty of Fine
Arts and Architecture, including Architecture
and Visual Communication Design. These
students, together with international
students, are divided into three groups,
working on three projects with local
communities in Chiang Mai: 1) Tea leave and
homestay —community, 2)  Wickerwork
community and 3) Food Processing of
Agricultural Products.
Research Tool

The research tool was a set of five-
point rating scale self-assessment
guestionnaires on learning and innovation
skills. It comprises a set of 4Cs skills with 25
sub-skills. Firstly, 10 items of communication
skills  consist  of  listening,  speaking,
pronunciation, vocabulary, and presentation
skills, as well as communication strategies
(e.q., circumlocution, approximation,
lexicalise fillers, comprehension check, and
asking for help). Secondly, five items of
collaboration skills comprise team building,
leadership, being active members, active
listening skills as well as responsibilities.
Thirdly, five items of critical thinking and
problem-solving skills include reasoning and
argument, decision making, systematic

thinking, and problem-solving skills, as well

as dealing with unforeseen problems. Lastly,

330 | wan1suszliunuesitwineznsBsuiuazuinnssuvastindnelnenidrsaufanssunishnideeanuuuiine

YINNTITUNIFIAY



five items of creativity include brainstorming,
generating, sharing, and evaluating ideas, as
well as being open to new ideas. These items
were developed from document analysis of
previous literature regarding definitions and
classifications of learning and innovation
skills and daily journals of student learning
journey in the design thinking for social
innovation project in 2016. The Index of
Item-Objective Congruence (I0C) was used to
validate the content by three experts who
were experienced design thinking facilitators.
The questionnaires were also piloted with 11
students from the design thinking for social
innovation project in 2017. Based on
Cronbach's alpha measure, the reliability of
the questionnaires was high (0=0.94).

Data Collection

Data were collected in March 2018
when the design thinking for social
innovation activities took place. Prior to the
activities, informed consent was undertaken
to ensure that students fully understood the
aims and process of the research, as well as
their roles and rights. Based on Singapore
Polytechnic’s design thinking framework, the
process comprises four phases: Sense and

Sensibility (i.e., prepare the minds), Empathy

JCDLQ

(e, understand user context, generate
insights, and define statement of needs),
Ideation (i.e., generate ideas, develop ideas
to concepts, and select design concepts),
and Prototype (build prototypes, get user
feedback, test and improve).

On a daily basis, the questionnaires
were distributed to each student and
collected by a Thai team leader of each
group. Data collection was on-going for 10
days of design thinking for social innovation
activities, as outlined in Table 1. The design
thinking for social innovation activities started
from Orientation (Day 1) that involved pre-
self-assessment. In the Empathy phase (Day
2-5), students engaged in the community,
observed, and interviewed users, collected
and clustered data, gained insights into deep
needs, and designed persona. In the Ideation
phase (Day 6-7), students brainstormed ideas
for possible solutions, set criteria (e.g., cost,
safety, and efficiency), and selected the best
solutions. In the Prototype phase (Day 8-9),
students sketched and drafted prototypes,
obtained feedback from users, and revised
their prototypes. In the gallery walk (Day 10),
students presented their learning process
and learning outcomes, followed by the

post-self-assessment.
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Table 1. Design thinking activities and learning outcomes of social Innovation

Phases Design thinking activities Learning outcomes of social innovation

Day 1: ® Design thinking recap Gaining familiarity of the design thinking
Orientation process

Day 2-5: ® Team boning, an overview of Understanding users’ deep needs:

Empathy the local community context 1) Tea leave and homestay community

® Observation and interview in
local communities

® Collecting and clustering data
points

® Mining insights and identifying
needs

® Designing persona, a profile of

users in community

Day 6-7: ® Brainstorming ideas for solutions

Ideation ® Setting criteria and selecting best
solutions

Day 8-9: ® Drafting prototype

Prototype ® (Co-creation with local

community and revision

Day 10: ® Exhibiting  and  presenting

Gallery projects

walk ® Obtaining feedback from
audiences

needed the new generation to get involved
in Miang (pickled tea leaves) business to
conserve the culture.

2) Wickerwork community needed to find
ways to maintain the quality of Kor (fan
palm) roof to sell to customers.

3) Food processing workers needed to work
in  better condition while maintaining

productivity.

Creating and introducing prototypes

1) Tea leave and homestay community:
Campaign to promote Miang to visitors and
contemporary Miang recipe

2) Storage of keeping Kor roof for wickerwork
community

3) Pumpkin lifting machine for food

processing workers

Data Analysis

1. Means and standard deviations were
used to show the levels of the performances
representing characteristics of each skill set,

both in pre-self-assessment and post-self-

assessment. The levels of developed skills
were defined as below.

Ranges Levels of developed skills
4.51 - 5.00 most likely developed
351-450 more likely developed

251 -3.50 likely developed
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1.51 -2.50
1.00 - 1.50

less likely developed
least likely developed

2. A dependent t-test analysis was
used to test whether or not the self-
assessment scores after participating in the
design thinking for social innovation activities
was higher than those before taking part in

the activities.
Results

The comparison of the pre- and
post-self-assessments
Students appeared to improve their

learning and  innovation  skills  after

JCDLQ

participating in the design thinking for social
innovation activities. From means and
standard deviations showed in Table 2,
levels of developed skills in the pre-self-
assessment were at a high level (3.87),
including collaboration (4.16), creativity
(4.05), critical thinking and problem solving
(3.75) and communication (3.51) respectively.
In the post-self-assessment, levels of each
skill were at the highest level (4.63), including
creativity  (4.65), communication (4.63),
critical thinking and problem solving (4.61),

and collaboration (4.60) respectively.

Table 2. The results from the dependent t-test of four skills

Skills Self-assessments Means S.D. t P-value

Pre 3.51 0.68

Communication 8.07 < 0.05
Post 4.64 0.29
Pre 4.16 0.47

Collaboration 452 <0.05
Post 4.60 0.24
Critical thinking and Pre 3.75 0.54

6.86 < 0.05
problem solving Post 4.61 0.38
Pre 4.05 0.40

Creativity 6.58 < 0.05
Post 4.65 0.31

From the dependent t-test of pre-
and post- self-assessments, the result from
the analysis yielded the t statistics was 8.92
with the compare-mean 0.76 and the
standard deviation 1.08. The P-value was
less than 0.05. The results showed that

students appeared to improve their learning

and innovation skills after participating in the
design  thinking for social innovation
activities. As shown in Table 3, based on the
dependent t-test analysis, levels of learning
and innovation skills in the post-self-
assessment increased significantly. Also,

when applying the dependent t-test analysis
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to each skill, the results showed a significant

improvement in each skill.

Table 3. The result from the dependent t-test

Self-assessments Mean S.D. t P-value
Pre 3.87 0.41
Paired t-test 8.92 <0.05
Post 4.63 0.18

Comparison of skill levels across the
three phases of design thinking

The results from comparing student
self-assessments in each phase of design
thinking revealed that skill development in
Phase 1 Empathy and Phase 2 Ideation
shared a similar pattern. As shown in Figure
1, collaboration and communication were
the most common skills, followed by

creativity and critical thinking and problem-

solving skills. These skills were ranked at an

m Communication m Collaboration

4.50
4.40
4.30
4.20
4.10
4.00
3.90
3.80
3.70
3.60

Phase 1 Empathy

Figure 1. Skill Levels in
Also, the level of each skill tended

to increase across phases, as shown in Figure

average level of 4.23, 4.15, 4.02, and 3.92
respectively in the Empathy phase while
those were ranked higher at an average level
of 4.41, 4.28, 4.18, and 4.12 in the Ideation
phase. However, skills developed in Phase 3
Prototype were slightly different. Like other
phases, collaboration skills were most likely
developed, followed by critical thinking and
problem-solving, creativity, and

communication skills (with an average level

of 4.42, 4.36, 4.34, and 4.30 respectively).

m Critical thinking and Problem Solving W Creativity

Phase 2 Ideation

Phase 3 Prototype

Three Phases of Design Thinking
1. Firstly, communication skill levels in Phase

1, Phase 2, and Phase 3 were 4.15, 4.28, and

334 | wan1suszliunuesitwineznsBsuiuazuinnssuvasindnelnenidrsaufanssunishnideeanuuuiine

YINNTITUNIFIAY



4.30, respectively. The highest sub-skills
included listening and speaking, vocabulary
learning, and asking for help. Secondly,
critical thinking and problem-solving skill
level increased from 3.92 to 4.12 and 4.36
from Phase 1 to Phase 3. Particularly,
reasoning and argument, as well as decision
making skills were most developed sub-skills.
Thirdly, average levels of creativity in each
phase were 4.02, 4.18 and 4.34. Being open
to new ideas, monitoring one own idea, and
brainstorming ideas were the top three.
Lastly, it is noticeable that collaboration
skills were ranked at a high level from Phase
1 and slightly increased in Phase 2 and Phase
3, (with an average level of 4.23, 4.41 and
4.42 respectively). Active listening skills were
at the highest level, followed by

responsibilities and being active members.
Discussion

The students perceived that they
had improved all learning and innovation
skills after taking part in the design thinking
for social innovation activities. Such
improvement might be the result of the fact
that design thinking provides meaningful real-
world activities that foster higher-order
thinking as well as social skills (Koh et al.,
2015). In terms of higher-order thinking skills,
according to Razzouk and Shute (2012),

JCDLQ

critical thinking and problem-solving skills;
such as exploration, generation, comparison,
and selection, are essential for design
thinking. While exploration helps broaden a
problem and generation helps create and
evaluate the solutions, comparison and
selection help narrow a problem space and
solution. Regarding social skills,
communication and collaboration work
alongside each other. In addition, Koh et al.
(2015) state that creativity is required when
students encounter complex problems as
they need to apply content knowledge
critically and creatively to generate ideas for
solving problems. This finding supports
arguments that design thinking is a useful
tool to improve 21% century skills (e.g., Brown
and Wyatt, 2010; Docherty, 2017; Koh et al.,
2015).

This  study also showed that
communication was the most likely
improved skills after involving in design
thinking for social innovation activities. The
highest sub-skills were listening and speaking,
vocabulary learning, and asking for help.
Working in a team of international and
interdisciplinary students for over 10 days
encouraged Thai students to use English for

oral communication skills intensively.
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Particularly, in such intercultural context
where Thai, Singaporean, and Japanese
working together to achieve the same goal,
listening and speaking in English is greatly
significant to share ideas and establish
mutual understanding. Thai students also
dealt with extensive vocabulary use and
learning as they were required to translate
Thai to English to their international friends
and English to Thai for users in local
communities.  Further, working with a
multidisciplinary team, they inevitably dealt
with unfamiliar technical terms. In many
cases, they used strategies, such as asking for
help from those who were more familiarized
with specific English terms. It can be said that
improving oral communication skills and
strategies helps equip students with
intercultural communicative competence to
be able to cope up with a variety of English
and  establish  mutual  understanding
effectively with people who are from
different academic and cultural backgrounds
(Kirkpatrick, 2012).

In addition, collaboration, although
slightly increased, was the most common
skill developed across three phases. In this
study, Thai students were more likely to be

good team members than team leaders as

active listening and being active members, as
well as responsibilities were most common.
These skills are required for team working in
21% century. According to Partnership for 21°
Century  Learning  (2019),  successful
collaboration  requires individual team
member’s contributions, willingness to help,
and share responsibility to achieve a mutual
goal. Such collaborative efforts tend to
facilitate multidisciplinary team dynamics
that bring about better innovations than
those working within a single discipline
(Brown and Wyatt, 2010).

Interestingly, both communication
and collaboration were the most common
skills developed in Phase 1 Empathy and
Phase 2 Ideation. The Empathy phase aims
to gain a deeper understanding of users, their
feeling, thoughts, and attitudes. To
accomplish this aims, Thai students played
many roles; including interviewers, note-
takers, and translators, that encouraged
them to communicate in Thai and English
extensively. Team collaboration was also
cultivated through sharing and reflecting on
the data, as well as discussed to agree on
problem definition mutually. Similarly, in the
Ideation phase, they brainstormed, set the

criteria, and discussed to agree on the
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possible solutions. These activities showed
that communication and collaboration
complement each other. For example,
correct translations Thai into English enabled
International students to understand the
data point and the deep need of the local
community.  Verbal and  non-verbal
communications among Thai and
international students enabled students to
understand and be open to other different
points of view, leading to successful team
collaboration to find the best solution to
solve the problems. It can be said that
activities in Empathy and Ideation phases, as
Koh et al. (2015) point out, provide learning
context to promote social skills and cross-
cultural awareness required to interact and
collaborate effectively.

Lastly, critical thinking and problem
solving and creativity were more commmon in
the Prototype phase because teams were
required to analyze the nature of tasks to
create a prototype and assign to the right
individuals (e.g., sketching for architecture
student and  building  structure  for
engineering students) so that they were able
to finish their rough drafts in allocates time.
Also, regarding Noweski et al. (2012),

prototyping generally encourages thinking

JCDLQ

about details of ideas, testing and reflecting
on ideas, dealing with feedback from others,
as well as seeking a more creative way to
improve the prototype. Experiencing such
process repeatedly may encourage students
to develop creative confidence. Thus, the
Prototype phase appeared to provide
students opportunities to think more

critically and creatively.
Conclusion

From this study, design thinking for
social innovation activities is regarded as an
essential tool to cultivate learning and
innovation skills, including communication,
collaboration, critical thinking and problem
solving, as well as creativity. However, these
skills were assessed based only on students’
perspectives. Further research could be
conducted by triangulating  students’
perspectives on their development of social
and innovation skills with facilitator’s
perspectives and evaluation of their learning
outcomes (e.g, user’s persona and
prototypes). Other skills essential for 21%
century learning, including life and career
skills as well as information, media, and
technology skills should also be investigated

in future research.
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Abstract: The purposes of this research were to: 1) study the perception of self-practice according
to the professional ethics, 2) compare the perception of self-practice according to the professional
ethics before and after joining the activity. The sample group consisted of 35 undergraduate
students, 1° year in 1° semester of academic year 2019, which were obtained by cluster random
sampling. The research tool was self-assessment form whichwas a 5-level estimation scale with
the discrimination between 0.596-0.810 and Cronbach’s Alpha of 0.957. Data analysis used average
values Standard Deviation and observed different scores The results of the research showed that

1) Before participating in activities, students perceived self-practice according to the professional
ethics of teachers at the moderate level (X = 2.70, S.D. = 0.78) and after participating in activities,

students perceived at the high level (X =359, S.D. = 0.76) 2). After joining activities, students had
higher perception of self-practice according to the professional ethics. The students had developed
at the moderate level and the top 3 were item 2.2 honesty, item 3.1 compassion, care, support,
encouragement for students and item 3.2 supporting the students to have learning skills and good
habits.

Keywords: Perception of self-practice, professional ethics of teachers, wisdom of Thai teachers
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table 1 mﬁf

Table 1. The results and comparison of perceptions of professional ethics

Before After Development
Professional ethics for teachers — — Development
X SD. < SD. score (DS)
1. Ethics towards oneself 233 0.66 3.29 0.78 0.96 35.89
1.1 Self discipline 251 0.66 3.43 0.70 0.92 36.95
1.2 Self-development in the 214 0.65 3.14 0.85 1.00 34.97
profession, personality and vision
to keep up with technological,
economic, social and political
development
2. Professional ethics 275 082 3.65 0.76 0.90 39.78
2.1 Love and Faith 2.69 0.80 3.63 0.77 0.94 40.69
2.2 honesty 3.20 0.63 4.09 0.66 0.89 49.44
2.3 Responsibility in the 257 085 3.43 0.74 0.86 35.39
profession
2.4 Be a good member to 254 101 3.43 0.85 0.89 36.18
professional organizations
3. Ethics for service recipients 267 077 3.62 0.76 0.96 40.96
3.1 Love, compassion, attention, 2.74 0.66 377 0.69 1.03 45.58
help, support, encouragement for
pupils and service recipients
according to their roles and
responsibilities, always
3.2 promote learning skills and 234 0.80 3.51 0.70 1.17 43.98
habits that are good for students
3.3 Acting as a role model for 294  0.76 3.80 0.72 0.86 41.75

both body, speech and mind
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Table 1. The results and comparison of perceptions of professional ethics (Cont.)

Before

After Development Development

Professional ethics for teachers

X S.D.

X SD. score (DS)

3.4 Must not act as an adversary 2.51 0.85
to the physical, intellectual,

mental, emotional, and social

development of the students.

And service recipients

3.5 Providing services with 280  0.80
honesty and equality By not

demanding or accepting the

benefits from the abuse of office

4. Ethics for professional 297  0.71
associates

4.1 Creatively support each other 297  0.71
by adhering to the moral system

to create unity among the group.

5. Ethics for society 293  0.85
5.1 behave as a leader in the 249  0.85
conservation and development

of economy, society, religion, art,

culture, and wisdom, and

environment

5.2 Adhere to the democratic 337 084
regime of government with the

king as head of state.

3.34 0.84 0.83 33.33

3.69 0.83 0.89 40.45

3.77 0.69 0.80 39.41

3.77 0.69 0.80 39.41

3.59 0.82 0.66 31.64

331 0.83 0.82 32.67

3.86 0.81 0.49 30.06

overall 270 0.78

3.59 0.76 0.89 38.49

£
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Figure 1. The comparison of the perception of the professional ethics of teachers before and

after the training activity
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Abstract: This research aims to find out English commmunication problems of Thai students who
participated in the Learning Express program 2019 at Rajamansgla University of Technology Lanna
Chiang Mai, and the strategies they used in communicating with their foreign peers in English. The
students were selected by the program committee using an English proficiency test as part of the
selection process. The research was conducted by using a 5 Likert Scale questionnaire adapted in
relation to the communication problem-solving strategy concept. The questionnaires were
distributed to the students and then collected for analysis. There were also open-ended question
items for them to express their opinions together with interviews with four selected students for
in-depth details. It was found that the problems that the Thai students encountered most were
limited vocabularies (X = 3.19, S.D.=0.962), incompressible pronunciation, or accent (X =3.07,
S.D.=0.958), and the lack of proper English grammar (X=2.78, S.D.=1.013) respectively. For the
strategies, the students reported using body language or facial expression the most at (X= 4.11,
S.D.=1.188), followed by asking friends with better English for help at (x=4.00, 5.D.=1.074), and
using fillers to allow them to think before speaking at (X=3.93, S.D.=0.829). The researchers noticed
that a broader range of vocabulary was vital for these students, and non-verbal communication
helped fulfill their limited words. It is suggested that a preparation course for the program next
year emphasize strengthening students' vocabulary and their pronunciations.

Keywords: English communication, communication problem-solving strategies, English language

skills development
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) expected to communicate with people of
Introduction P peop

different languages and cultures, making the

B st . .
Inthis 21" century, international number of non-native English speakers

communication has become vital since the outnumber those who use it as their first

world is easily and rapidly connected. language (Baker, 2012; Jenkin, 2007).

Interactions among people happen within As in many countries worldwide,

seconds, so miscommunication will only English has been used as a medium of

bring about problems. Unlike a slower and instruction, business, social interaction, and

less reliable process of translation when negotiation in Thailand (Rattanaphumma,

communicating  with  several groups  of 2011). Thai students nowadays have to study

people, a common language can be a better English for approximately 12 years in their

solution (Crystal, 2019). primary and secondary education. Because

Recently, the Enlish language has Thailand is a permanent member of the

spread out and become crucial because it is ASEAN communities where various languages

used as a medium of communication are spoken, a common language, especially

internationally. Consequently, its learners are
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English, is undeniably essential for
communication within the region.

To enhance teaching and learning
English in Thai schools to keep up with their
neighbors, extra curriculum activities have
been implemented, such as English skills
competitions, international exchange
programs, and language cultural camps. In
these camps, students typically have an
opportunity to meet friends with different
native tongues, and they have to use English
as a means of mutual understanding.
Moreover, they have to interact with one
another, which brings language
communication to be used in a real situation.

During the conversation, specific
communication problems may arise. Thus,
the communication strategies will be used to
help the students overcome these problems
in order to express their intended meaning.
Some commonly used strategies may
include circumlocution, semantic avoidance,
word coinage, language switch, asking for
clarification, non-verbal strategies, and
avoidance.

Several  studies have  been
conducted on English communication among
Thai students, some of which emphasized
communication strategies used to overcome

their language obstacles when interacting

with  foreigners.  Sutthinaraphan  and

Wasanasomsithi (2017) researched on “A
study of English communication strategy use
of undergraduate students majoring in
science” in order to examine the
communication strategies that the science
students at Chulalongkorn University used.
They asked 87 first-year students to
complete questionnaires. It was found that
most of the participants used a non-verbal
strategy, whereas the least used strategy was
attempting to think in English. The study
suggested that students be trained with
other strategies, for instance, English thinking,
accuracy oriented, and fluency oriented
strategies.

Moreover, Wahyuni and Ilyas (2017)
investigated English communication
problems and strategies in their study on an
investigation of Thai students’ English
language problems and their learning
strategies at the Enslish study program of
teacher training and education Faculty of
Riau Islamic University. A survey was
conducted among 10 Thai students who
enrolled in an English study program of
teacher training and education Faculty at
Riau Islamic University. The study revealed
that their major problem was listening and
writing skills, whereas reading is the least
problematic skill. Time restraint contributed

to the difficulty when they wrote an essay in
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English. The most frequently used strategy
was to ask lecturers and classmates for help,
and the least frequently used strategy was
not to try to guess if not fully understand.
Last but not least, Boonpanya and
Pojchanaphong (2018) hammered into similar
problems in English communication of Thai
students. The researchers studied
"communication problem-solving strategies
of Thai students in an exchange program in
Singapore" to find out what Ensglish
communication problems the participants
encountered and what strategies were used
to overcome the obstacles. A set of Likert
scale questionnaires was distributed and
completed by 23 Thai students who joined
the student exchange program called the TFI
scale in 2017. It was found that the students'
three major communication problems were
a lack of listening comprehension, limited
vocabulary size, and environmental factors.
The most frequently used communication
strategies were the use of body language,
asking the interlocutors, and the use of
general words to avoid the unknown words.
The researchers recommended that the Thai
students joining the program in the following
years seek an opportunity to interact with
English speaking people to better their
listening and pronunciation skills. Moreover,
pre-program training should be conducted,

focusing on increasing students' vocabulary

JCDLQ

size together with other language drills such
as watching soundtrack movies before their
departure to Singapore.

This research studied what English
communication problems Thai students from
Rajamangala University of Technology Lanna
encountered and what language strategies
they used to reach a mutual understanding
while joining a 2019 social innovation camp
collaborated by Singapore Polytechnic. It is
hoped that the research findings will be
beneficial for English language teaching (ELT)
and a deeper understanding of using English
as a common language in international
communication.

Scope of the Research

This research focused on Ensglish
communication problems and strategies
used by 27 Thai students who enrolled in the
Learning Express 2019 program. The students
were in their first, second, and third years
from three different faculties; the Faculty of
Business Administration, the Faculty of
Engineering, and the faculty of Fine Arts and
Architecture, Rajamangala University of

Technology Lanna.
Materials and Methods

Research Period
This research was conducted from
March — June 2019. The researchers created

the questionnaires in March to be distributed
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in April. The program was from March 29" —
April 9" After collecting the questionnaires
and interviewing participants, the researchers
analyzed the data in May. The completed
research is then finished in June.
Population and Sample

The participants were 27 Thai
students with 13 males and 14 females from
three different faculties of the university,
namely the  Faculty of  Business
Administration (18 students), the Faculty of
Engineering (5 students), and the Faculty of
Fine Arts and Architecture (4 students). These
students were selected by the committee
using English proficiency as part of the
selection process. Their English ranged from
fair' to 'sood.’
Research Tools

The study was based on the
qguestionnaires and the focus group
interview. The self-reported guestionnaires
consisted of four sections, including
demographic information and questions
related to communication problems and
strategies used in coping with English
communication problems of Thai students in
the Learning Express Program 2019.

For the first section, the participants
were asked to give information regarding their
information,

personal including  an

educational background of studying abroad

and English. In this part, the participants
chose the answer that best described them.
In the second section, six items portrayed the
communication problems the participants
had during the program. The questions in this
section were adapted from the studies of
communication problems by Dornyei (1995),
Gudykunst (2004), Thornbury (2005), and
Hybels and Weaver (1995) frameworks. In
the third section, 11 items described the
communication strategies used in
overcoming communication problems. This
questions section was developed from
Dornyei's (1995) communication strategies
framework. In the last section, there were
two open-ended questions to observe the
participants' opinions about the
communication problems and strategies in
this program. A Likert-scale questionnaire
was designed to evaluate the frequency of
their English oral communication problems
and strategies use.

The researchers designed the
questionnaires in relation to the objectives
and examined by two experts for its content
appropriateness. The data are collected from
the questionnaires was distributed to the
students to complete after the camp had
researchers

finished. Moreover, the

interviewed some selected participants.
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Thus, the data obtained were analyzed in
both guantitative and qualitative manners.
Data Collection

The researchers contacted the
target participants in order to ask for their
participation to do the questionnaires and
ensured that the personal information would
be strictly confidential. The questionnaires
were distributed to 27 Thai students in the
Learning Express Program 2019. The
completed questionnaires were returned
within one week.
Data Analysis

Descriptive statistics were used to
analyze the data from the questionnaires in
terms of frequency distribution, mean, and
standard deviation. One of the significant
data analyses is the mean score. In response
to a five-point Likert scale, the interpretation
of the mean scores is as follows: 4.51 to 5.00
(strongly agree), 3.51 to 4.50 (agree), 2.51 to
3.50 (moderately agree), 151 to 250
(disagree), 0.00 to 1.50 (strongly disagree).
Percentages were calculated to avoid some
results which might regress to the norm since
the mean scores of some items are similar
after calculating. The SPSS program was
employed to identify the frequency of

individual communication problems and

JCDLQ

strategies use and categorization of

communication problems and strategies.
Results

The finding of this study will be
reported into three parts comprising
demographic  data, English  language
problems, and strategies use. The first part is
the students' demographic data. Based on
the demographic data of participants, the
participants were 27 Thai students with 13
males and 14 females from three different
faculties of the university namely the Faculty
of Business Administration (18 students), the
Faculty of Engineering (5 students), and the
Faculty of Fine Arts and Architecture (4
students). Almost one-fourth of the
participants had experience in overseas
exchange programs before the Learning
Express Program 2019 (25.9%). A majority of
the participants have been studying English
for more than ten years (66.7%), while nine
of them (33.3%) responded that they had
studied English for less than ten years. The
second part is the data related to English
communication problems that the Thai
students faced the most and the least
problematic. This part is the answer to the
first question of this research, that is, "What
English communication problems did the

Thai students enrolling Learning Express
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program 2019 have to encounter?” The final
part is the data related to the most frequent
communication-solving strategies use by Thai
students in Learning Express Program 2019.
This part is the answer to the second
question of this research, which is, "What

Table 1. The most frequently used strategies

English communication strategies did they
use to tackle the problems in order to reach
a mutual understanding among students of
The

different nationalities?” researchers

precisely present the data in Table 1.

Problems N Mean Std. Interpretation
Deviation
| have difficulty with English communication because of my Moderately
27 3.19 0.962
limited vocabularies agree
Moderately
| am not used to their pronunciation or accent 27 3.07 0.958
agree
| have difficulty with English communication because | lack 27 2.78 1.013 Moderately
proper English grammar agree
| think the environmental factors such as loud noise, music, 27 2.63 1.006 Moderately
and the crowds affect my communication with foreign agree
students
| do not understand their English 27 2.48 0.893 Disagree
| have difficulty in English communication because | cannot
27 2.48 1.014 Disagree

pronounce an English sound; for example, R and L sounds

From Table 1, it was found that a
limited vocabulary problem was the most
communication

frequently reported

problem at the mean score of 3.19.
Additionally, the results of the participants’
opinions on the most prominent
communication problems in the open-ended
section were also reported that most of the
participants were likely to have vocabulary
problems, including their limited vocabulary

range. For example, one of the participants

stated that “Besides the level of language,

”

vocabulary is my problem.” Moreover,
another participant mentioned that “/ don't
know some English words that | want to
explain, so it is hard to communicate.” One
“My of

vocabularies is limited to my daily life so |

student revealed that list
can't understand the academic and difficult
words,” while another stated that “Technical
term is my problem in this camp. I’ve heard

a lot of new vocabularies that I’'ve never
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heard before.” Pronunciation or accent
problems showed as a close second at the
mean score of 3.07 and grammar problems
at the mean score of 2.78, respectively.
However, from the open-ended
section and the focus group interview, some
of the participants claimed that “/ didn't
concern about the grammar while | was in
the camp because | focused only on the

meaningful conversation. Grammar can only

JCDLQ

hinder my fluency.” On the other hand, the

English  usage and  English  sound
pronunciation; for example, R and L sounds
were the least frequent problems perceived
at the mean score of 2.48. The fluency,
translation, accent, confidence, and
excitement problems were also mentioned
as their communication problems in the

open-ended section.

Table 2. The most frequently communication-solving strategies used

Strategies N Mean Std. Interpretation
Deviation
| use body language or facial expressions 27 4.11 1.188 Agree
I ask my friends who | think can speak English well for 27 4.00 1.074 Agree
help
I use fillers or say some words when | need more time 27 393 0.829 Agree
to think; for example, by saying “well” or “um...”
| use general words when | lack a specific word; for 27 3.85 0.770 Agree
example, by saying “thing” for materials that are
being referred to
| describe the object | do not know; for example, by 27 3.67 1.038 Agree
saying “fruit that monkeys like to eat” for banana
| ask my interlocutor (the other speaker) for more 27 3.63 0.884 Agree
explanation when | do not understand what they say;
for example, terms or phrases that | do not know
| use synonyms when | do not know the target word; 27 3.59 0.931 Agree
for example by using the word ‘boat’ for ‘yacht’
| create a new word based on a supposed rule; for
27 3.52 1.014 Agree
example, by saying “engineerer” for “engineer”
I translate from Thai to English directly 27 3.44 0.847 Moderately agree
| leave messages incomplete and change the subject 27 3.19 0.786 Moderately agree
I avoid topics that are difficult to communicate; for 27 3.04 0.940

example, the topic with technical terms

Moderately agree
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As displayed in Table 2, the three
most  frequent  communication-solving
strategies used by the participants in the
current study was using body language and
facial expressions at the mean score of 4.11,
followed by asking for someone help at the
mean score of 4.00 and fillers using or saying
some words to have more time to think; for
example, by saying “well” or “um...” at the
mean score of 3.93 respectively. The result
from the focus group interview showed that
most of the participants stated that “/ use
the easy words when | can't recognize the
specific words or technical term. Most of the
time, | try to describe the meaning of the
words that | don't know”. However, some of
them reported that “/ ask the interlocutor
directly for more explanation. Moreover, |
search for the meaning of the words | don’t
know from the internet”.

On the other hand, the three least
communication-solving strategies frequently
used by the participants in the current study
were translating from Thai to English directly
at the mean score of 3.44, followed by
leaving messages incomplete and changing
the subject at the mean score of 3.19 and
avoiding the problematic communication

topics at the mean of 3.04 respectively.

According to the opinions of the
participants on overcoming the English
communication barrier strategies in the
open-ended section and the interview, it was
found that the most commmon strategy used
to overcome the communication problems
was to provide more English language
practice at the mean score of 77.8%. Besides,
some of the participants commented that
trying to memorize and using unfamiliar
vocabularies more often could help
recognize problematic words. Furthermore, a
minority of interviewees (11.1%) agreed that
being confident could be another strategy
that can help them overcome language

problems.
Discussion

Based on the results, it is evident
that the students who participated in this
social innovation camp found a limited range
of vocabulary (3.19) and unfamiliar
pronunciations and accents (3.07) most
problematic. The problem of insufficiency in
vocabulary may arise because of their limited
knowledge of the English language (Dornyei
and Scott, 1995). To confirm this, Kaur and
Zulkurnain (2014) revealed from their study
on “Oral English communication difficulties

and coping strategies of diploma of hotel
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management students at UiTM” that the lack
of English language knowledge was the most
problematic for their students. Thus, this
should be taken into account by EFL
teachers, as Ting and Lau (2008) mention that
learners can face the problem of sentence
structure deficiency if their vocabulary range
is limited.

On the other hand, grammatical
accuracy, which is one of the main focuses in
English language teaching, was viewed by the
students as less troublesome than the other
two. Although a short English training course
was provided to the students before joining
the camp, the course focused on language
patterns and structure and the design
thinking process. The English preparation
course lasted only two days, which might not
be sufficient. Therefore, the English
preparation course might not meet the
precise students’ needs and more training
days might be required to prepare a practical
course.

In terms of the strategies used to
tackle their English communication problem,
the use of non-verbal communication, body
language, and facial expressions are viewed
as the most effective strategy (4.11). They
often used gestures and facial expressions to
compensate for what they want to say. This
is correlated with the study of Phonhan

(2019) on “Strategies in oral communication

JCDLQ

employed by Thai engineering students
across majors and types of academic
programs," which suggests that the nonverbal
strategy is most frequently implemented. His
research resembles this study in that the
populations were Thai undergraduate
students. The researchers then argue that
non-verbal communication is a vital part of
English language teaching in Thai institutions.

Additionally, Syamsudin (2016) also
pinned that non-linguistic strategies which
can be referred to non-verbalism is helpful
and needed for her students in Malaysia,
especially in improving their speaking skill.
Moreover, the students tended to use the
social strategy by asking other friends for help
with the language problems (4.00), followed
by using compensatory strategy, the use of
fillers to have more time to think (3.93). The
result is quite different from that of Kaur and
Zulkurnain (2014), which showed that their
students liked the idea of participating in
English listening and speaking activities and
negotiated meanings with the interlocutors.
This can be implied that their students were
more exposed to active learning rather than
relying on their peers with better English or
using fillers to wait for thoughts to be spoken.

Interestingly, when the researchers
interviewed some of the participants, who
majored in English, the message reduction

and alteration strategies are employed. The
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participants mainly used familiar words and
simplified their utterances when they were
incapable of executing the original message
and described the meaning of the words, or
they used social strategy by asking the
interlocutor directly for more explanations
besides asking help from others. The
interview indicated that non-verbal strategies
were the commonly used strategy for the
students to tackle their communication
problems. The non-verbal strategies might
be the most direct method for the students.
Using these strategies seems to reflect that
their English competency level is not
efficient enough to solve the language
problems. Thus, it is necessary to provide a
productive English preparation course.

The social innovation camp also
helped the students to engage with the local
people and the needs to improve their
community. The students not only learned
how to think critically but also how to
collaborate with unacquainted people who
spoke a different language and had a
different cultural background. On the other
hand, the community had an excellent
opportunity to embrace new ideas from
outsiders, which might be applicable to solve
their local problems. They perceived fresh
ideas from a different angle and a different

generation. Last but foremost, the

educational institutions, which opened doors
for their students to expose themselves in
the new environment, also achieved their
goal of enhancing extra curriculum activities.
In  this camp, the students had an
opportunity to practice their language skills,
as Bailey (2005) suggested that one can
master a language if he or she is motivated
to speak as much as possible. Examples of
productive communicative activities are such
as group works and projects. Moreover, the
institutions will get useful information and
ideas for community service, which is said to
be one of the missions of a higher

educational institute.

Conclusion

Learning Express program has put an
effort to prepare students before joining the
activities. However, the preparation process
may include insufficient language training. It
is recommended that the Learning Express
facilitators provide the essential preparation
for students who may join the program or the
usual extra curriculum  activities. The
preparation should include more vocabulary
range needed for the activities, the
pronunciation, and listening drills to let the
students get familiar with different Englishes.

Last but not least, the use of

language should not be ignored. Practical
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English structures and expressions which fit
the context of each activity should be
reviewed, for example, making questions, the
use of tenses, and giving opinions. Moreover,
communication strategies, as appeared in the
research framework, should be addressed
and practiced more in the training so that the
students will be well equipped for their self-

improvement through the program.
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Biodiversity of Local Foods and Their Nutrient Values

in Na O Cultural Village, Na O District, Loei Province
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Abstract: The objectives of this study were to investigate biodiversity of local foods and their
nutrient values in Na O cultural village, Na O district, Loei province, and to provide some
suggestions for the local food development. The subjects were local food experts. The snow ball
technique was used for subject selection. In-depth interviews and focus group discussions were
used for data collection. Nutrient content was analyzed by using the INMUCAL program. The results
showed that there were 80 recipes of local foods in Na O cultural village, Loei province. Those
were 27 curry recipes, 18 dip recipes, 9 recipes of foods cooked in banana leaves, 5 salad recipes,
4 steam recipes, 3 stir-fried recipes, 3 pounded recipes, 3 grilled recipes, 3 recipes of side dish, and
5 desserts. In terms of nutritive value, it was found that the majority of recipes were of low calories,
low fat, low cholesterols, and low sugar. Changing and adding other ingredients and seasonings
would help to increase the biodiversity of local foods. This would lead to an increase in a variety
of local food types and their nutrients, thereby enhancing food security.

Keywords: Local food, nutrient value, Loei province
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Potential of Marketing as Related to Clean Food Consumption Behavior

of Teenager in Chiang Rai
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(Received: September 16, 2019; Accept: December 18, 2019)

Abstract: This article is intended to study clean food consumption behavior and potential
marketing that is related to clean food consumption behavior. This research is a quantitative
research which used questionnaires as a research tool. The statistics used for data analysis was
descriptive statistics consisting of percentage, mean and standard deviation. The statistics used
for hypothesis testing was the analysis of the relationship between independent variables with
Pearson correlation coefficient. The results showed that most of the teenagers who consumed
clean food were males, aged between 21-24 years, who lived in a dormitory outside the
university. Their health-related activities were exercise and gym workouts. In terms of clean food
eating behavior, it was found that, the persons who participated in food consumption decision
were their girlfriends. They normally consume in the evening by cooking their own dishes, or
they bought clean food that they liked from the fitness center. They also studied clean food
information through online media. The results of the relationship study showed that the
distribution channels had the same correlation with the frequency of clean food intake. On the
contrary, the food price had a negative correlation with to the amounts of money spent on
theclean food consumption.

Keywords: Consumption behavior, clean food, market potential
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Table 1. The levels of satisfaction on marketing potential in clean food consumption behavior of

teenagers in Chiang Rai (n=400)

Marketing potential Mean S.D. Satisfaction levels
Product potential 4.09 0.42 Good
Price potential 4.10 0.49 Good
Place potential 3.93 0.52 Good
Promotion potential 3.90 0.63 Good
Overall marketing potential 4.02 0.30 Good
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Table 2. Shows the results of analysis of the Pearson correlation between marketing potential

and the frequency of clean food consumption (n=400)

Marketing potential Pearson correlation Sig. Correlation levels
() (2-tailed)
Product potential -0.039 0.439 No correlation
Price potential 0.160 0.244 No correlation
Place potential 0.204** 0.000 Positive correlation
Promotion potential 0.011 0.827 No correlation

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed)
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Table 3. Shows the results of analysis of the Pearson correlation between marketing potential

and the cost of clean food consumption (n=400)

Marketing potential Pearson correlation Sig. Correlation levels
) (2-tailed)
Product potential -0.061 0.224 No correlation
Price potential -0.129%* 0.010 Negative correlation
Place potential -0.104 0.138 No correlation
Promotion potential 0.039 0.433 No correlation

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed)
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Abstract: The research aims to develop community tourism based on the basis of Lao Ngaew’s
cultural assets, Thong En subdistrict, In Buri district, Sing Buri province. Participatory Action Research
(PAR) from 24 key stakeholders and Future Search Conference (FSC) were used to R&D by PDCA
cycle, then the data was analyzed by content analysis. It was found that Lao Ngaew’s cultural
assets in Thong En subdistrict are mainly related to Buddhism, along with their language and
dialect, main occupation, traditional customs, lifestyle, and traditional foods. Moreover, Lao
Ngaew’s cultural assets gain potential and strength in tourism business which can be run by four
strategies to develop community tourism which are 1) development of tourism activities to learn
culture; 2) development of the local wisdom; 3) improvement of landscapes as communitytourist
attractions; and 4) conservation, restoration and development of cultural assets. In addition, there
were three creative tourism plans based on the basis of Lao Ngaew’s cultural assets consisting of
1) "Ban Thai-Lao Ngaew Tour" for the youth; 2) "Trendy Trip to Lao Ngaew" for general visitors; and
3) "Impressive Thong En” for the elderly.

Keywords: Community-based tourism, cultural assets, Lao Ngaew
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2. MFIATIZAN1ARATAIINLTINT 2.1 fAvuuu EFAS = 2.95 uan3in
VgIAINITVBLTIE VO IYNIUATILT Fuanes guyuanuis drvaneseu dlenalugsfanis
o SNedunsys Jwminduius Vil Aawanslu Table 1

Table 1. Business Opportunity Analysis of Lao Ngaew, Thong En subdistrict, In Buri district,

Sing Buri province

Factor Weight Rating Weighted score
O;: The community is located on the Asian road,
0.10 3 0.30
so travelling is convenient.
O, : Homestay is established in the area to
0.05 4 0.20
accommodate tourists.
0O5: Government agencies provide support in organizin
’ : P PP sanins 0.15 3 0.45
traditional activities
Og4: The government has prepared the policy to promote
vnes Prep POIYoP 0.10 q 0.40
and support tourism in the country.
Os: Popular tourist more cultural. 0.15 4 0.60
T,: In the community, there are convenient stores
which 0.10 2 0.20
are contrary to the identity of the community.
T,: New culture has come while the old culture is
0.05 2 0.10
disappearing.
Ts: In Sing Buri, there are many cultural attractions. 0.10 3 0.30
Ta: There is lack of tourist spots in community. 0.10 2 0.20
Ts: Due to the fluctuation of the economy the number
of 0.10 2 0.20
tourists is uncertain.
Overview 1.00 2.95
2.2 §Azlul IFAS = 3.15 LanIyuyy udaunsdlugsiansvieaiien sauandlu Table 2
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Table 2. Analysis of Community Strength of Lao Ngaew, Thong En subdistrict, In Buri district,

Sing Buri province

Weighted
Factor Weight Rating
score
S,: Lao Ngaew has a strong combination. 0.15 4 0.60
S,: There is unique identity that represents Lao Neaew. 0.15 3 0.45
Ss: Lao Neaew people speak their dialect. 0.15 3 0.45
St It is @ community with a long history of Lao cultural
0.15 a4 0.60
heritage.
Se: There is local foods that are unique. 0.10 2 0.20
W, : There is lack of personnel who can provide
knowledge
0.15 2 0.30
to tourists.
W : There is the journey to each village is quite different. 0.05 4 0.20
W,: There is lack of location and beautiful atmosphere. 0.05 4 0.20
W,: The planting has changed and it is contrary to the
lifestyle of Lao Ngaew. 0.05 3 0.15
Overview 1.00 3.15
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English Communication Needs of Sellers for Sustainable Tourism in

Surat Thani and Chiang Mai Province
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Abstract: The purpose of this study was to analyze the needs to improve English language
communication of sellers and vendors in tourist destinations. Quantitative research was employed
in this study. The subjects included 200 local people purposively selected from two communities:
Bang Bai Mai, Mueang district, Surat Thani province and Mae Khue, Doi Saket district, Chiang Mai
province. The research tool was a questionnaire in a form of checklist and 5-point Likert scale
asking about problems and needs for communication with foreign customers. The results showed
that participating sellers were more likely to encounter speaking difficulties than listening. They
also illustrated their needs to use English language for greeting the customer, giving general
information, selling their products, advertising their products, and dealing with bargaining.

Keywords: English communication, needs, sustainable tourism
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) 2006). According to Richards (2006), this
Introduction

approach focuses on developing

Learning a second language is o )
sociolinguistic competence with regards to

considered as a necessary tool to broaden . )
purposes (e.g., business and study), settings

people’s  understandings in  different . .
(e.g, in airplanes and stores), roles of

contexts. In the study of second language .
speakers and interlocutors (e.g., a sale person

acquisition (SLA), acquiring any language after . o
talking to the customer), communicative

acquisition of the mother tongue develops ) _
events (e.g., making a phone call), functions

varyingly in different social contexts (Tarone, o o
of language (e.g, giving directions), and

2006). While there are many approaches ) ) ) ) )
notions (e.g., history, leisure, finance). In Thai

contributed to enhance second language ) ) )
context, English language teaching in

learners, communicative language teaching . . .
Thailand is based on CLT approach in order

(CLT) is one crucial approach that aims to ) .
to promote the wuse of English in

meet the needs for learners’ oral o .
communication either for study or career

communication (Richards and Rodgers, 2001). o
purposes, to enhance necessary thinking and

Language learners learn through authentic ) ) o
learning skills, and to encourage positive

and meaningful communication and they are ) ) .
attitude towards English (Khamkhien, 2010;

encouraged to discover grammar rules » ) ) o
Wiriyachitra, 2002). While English is regarded

usable in real communication (Richards, ) .
as the second/foreign language, acquiring
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second language is seen to be a challenging
task especially for local people who work in
tourism industry where English
communication  skills  can  increase
opportunities in their business. However, the
studies found that Thai people struggle with
English speaking as a result of lacking
grammar knowledge, words and expressions,
and vocabulary (Lertwannawit et al., 2009;
Prachanant, 2012).

Therefore, it is necessary to study
needs of people in community about
facilitating their business through English
communication. The initial aim was to
analyze needs to improve English language
communication of people who ran their
business about sustainable tourism in two
communities: Bang Bai Mai, Mueang district,
Surat Thani province and Mae Khue, Doi

Saket district, Chiang Mai province.

Materials and Methods

This study was quantitative-based.
The main method is to ensure that obtained
data generates measures that reliable and
generalizable (Firestone, 2005; Wiersma and

Jurs, 2009). The research procedure began in

JCDLQ

2018 to study needs of local people in two
communities in Surat Thani and Chiang Mai.
Participants

Participants  were purposively
selected from two communities who were
providing service for tourists. This selection
was made to ensure that selected
participants were the right persons who can
give detailed and meaningful information
(Gall et al.,, 2005). The participants were
divided into two groups:

Group One: 100 local people in Bang
Bai Mai, Mueang district, Surat Thani who
were providing service such as grocery shops,
or restaurants.

Group Two: 100 local people in Mae
Khue, Doi Saket district, Chiang Mai who were
providing service such as selling handicrafts,
grocery shops, or food stalls.
Research Tool

A need analysis questionnaire was
used to collect the data. It comprised four
sections. Section 1 was basic information of
respondents (e.g., age, gender, and job), in a
form of checklist. Section 2 asked about
problems in English communication, in a

form of rating scale. Section 3 asked about

o o
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needs to wuse the English language
communication (e.g., topics and language
functions), in a form of rating scale. Section 4
was an open-ended form which allows
respondents to recommend further useful
information for the study.
Research Procedure

The research procedure began in
2018. The  researchers  utilized a
guestionnaire to obtain the data. A need
analysis questionnaire was handed to
participants in person and asked them to
complete and return to the researchers’
assistants.  Utilizing a need analysis
questionnaire in the study was seen to be a
useful method. It is cost saving with speedy
results and maintain  anonymity  of
respondents from a larger and more
representative  group  (Berkowitz, 1982;
Debois, 2016; Neuber et al., 1980). A
questionnaire was created and validated by
three experts using an evaluation form for a
guestionnaire in which the Index of Item-
Objective Congruence (I0C) was used so as
to find the content validity.

Data Analysis

The data obtained from a
guestionnaire  was analyzed by using
Statistical Program for Social Sciences (SPSS).
The descriptive statistics include frequencies,
measure of central tendency (mean), and

measure of dispersion (range).

Results and Discussion

The results obtained from a
questionnaire are presented and discussed
into three parts: Part 1 Demographic data,
Part 2 Descriptive data about English speaking
and listening problems, and Part 3 Needs for
English language communication.

Part 1 Demographic data

According to demographic data of
respondents, it was found that the majority
of participants were female with education
background lower than bachelor’s degree
(74.5%). Most of them were owners or co-
owners of the business (69.5%). Their income
was lower than 15,000 baht per month.
When comparing two provinces, it was found
that the number of tourists the sellers
offered service were different. The sellers in
Surat Thani had a less chance (5%) to meet
a great number of foreign customers (more

than 10 people per week) than those in
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Chiang Mai (23%). Even though the total
number of foreign tourists the sellers offered
service was limited, it would be possible to
increase their income by expanding their sell
using English. It will also widen their
opportunity in expanding their business as
69.5% of respondents from two provinces

were owners or co-owners of the business.

JCDLQ

Part 2 Descriptive data about English
speaking and listening problems

The obtained data showed no
difference  of English  communication
problems between the two groups of sellers
in Surat Thani and Chiang Mai. None of them
showed expertise in using English. Their
situations regarding speaking and listening

problems are shown in Figure 1.

Grammar

Speed*

AT

Pronunciation

Vocabulary

[ Speaking Problem

Listening Problem

1 1.5 2 2.5

3.5 4 4.5 5

* Respondents struggled with speaking speed of the foreign customers.

Figure 1. Problems and difficulties in English conversation

According to Figure 1, respondents
appeared to encounter difficulties in English

communication at a high level (x = 3.68).

They were more likely to deal with problems
in speaking than those in listening (x = 3.72

and 3.66 respectively). Speaking problems
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were mostly caused by lack of grammatical
knowledge ( x = 380), followed by
mispronunciation (x = 3.71), and limited
vocabulary knowledge (x = 3.67). Listening
problems were caused by speed rate of
foreign customer’s speech (x = 3.76), the lack
of grammatical knowledge (x = 3.70),
recognizing English pronunciation (x = 3.62),
and limited vocabulary knowledge (x = 3.56)
respectively.

Problems in speaking and listening
skills of sellers could link to their educational
background. In this study, educational levels
of the majority of the sellers were lower than
bachelor degrees. Learning English in primary
and secondary schools, especially in the
local areas, focused more on grammar and
rote  memorization in large size of the
classroom. They had limited opportunities to
practice and to be exposed to English used
in the real world (Noom-ura, 2013).
Therefore, communicating with  foreign
customers in English is a big challenge for
Thai sellers.

It is likely that both listening and
speaking problems of sellers caused by

deficit in linguistic features (e.g., grammar,

pronunciation, and vocabulary). Thai sellers
found that their lack of grammatical
knowledge led them to be unable to either
understand the message they hear or
organize their sentences. Such problems may
be link to the fact that phrase and sentence
structures between Thai and English are
different. Thai sellers, like many Thai
learners, may think in Thai before translating
in English (Noom-ura, 2013). For example,
when using a noun phrase (Adjective + Noun)
to describe a product, they may translate
literally, word by word by using Thai language
structure (Noun + adjective). This finding also
reflects the problem of English as a Foreign
Language (EFL) classroom. Although grammar
was taught intensively, without practice
through the real world tasks, Thai EFL
students would not be able to use grammar
for real-world communication.

Regarding pronunciation problems,
sellers tend to encounter difficulties in
pronouncing English words and be unable to
recognize and understand English words they
hear. Particularly in the intercultural context,
the variety of English language exists as

tourists are not only English native speakers
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but also those who use English as the second
and foreign language. Miscommunication
may be caused by different phonological
features between the first language and
English phonological features (Kirkpatrick,
2012). According to Tananuraksakul (2017),
without  awareness of the  English
phonological features, Thai EFL learners were
more likely to pronounce English word by
substitute Thai sound systems and may
produce unintelligible speech in English. For
example, they may pronounce the initial
sound /8/ as /t/ (e.g., three as tree) and /&/
as /d/ (e.g., this as dis).

Insufficient English proficiency may
lead serious when

to problems

communicating  with  foreign  customers,
especially the lack of English vocabulary as
Fahmongkolchai (2011) stated that limited

English vocabulary can cause problems in

o

o
7
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providing service, dealing and building
relationship with foreign customers. Although
listening and speaking are the key
components of communicating in business
world, most of the sellers have less
opportunity to improve their English listening
and speaking proficiency. A lack of English
knowledge also creates anxiety towards the
speakers which resulted in avoiding using
English.
Part 3 Needs for English language
communication

Particularly, the participants needed
to practice language for the particular topics.
When comparing information from two
groups of participants, it was found that their
top five ranked topics they needed to
improve their communication were relatively

similar as shown in Figure 2.
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| Surat Thani

ChiangMai

Figure 2. Top Five Ranked Topics to Improve Language Communication

The participants showed their needs
to improve English language communication
through five topics. The sellers in Surat Thani
indicated their needs for topics ranging from
1) selling, 2) greeting, 3) giving general
information, 4) bargaining, and 5) advertising.
At the same time, the participants in Chiang
Mai stated their needs to improve English
through topics ranging from 1) greeting, 2)
giving general information, 3) selling
products, 4) advertising products, and 5)
bargaining products. It can be seen that these

two groups of participants shared the same

interest of topics, related to both general
conversation with customer (e.q., greeting
and giving general information) and specific
language used for selling (e.g., advertising,
selling, and bargaining products). These
results are in accordance with the study by
Nikonkittikoson (2016) which found that Thai
local vendors in Koh Kret, Nonthaburi
needed to practice vocabulary and general
conversation with customer, as well as
vocabulary and conversations specifically
used for selling their souvenirs, food and

drinks.
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Conclusion

It can be concluded that the two
groups of sellers in Surat Thani and Chiang
Mai who had their business in sustainable
tourism would like to improve their English
communication. Particularly, they required to
develop linguistic features (e.g,
pronunciation, vocabulary, and grammar for
communication) used in greeting and giving
general information to the foreign customers,
as well as specific language for advertising,
selling their products and dealing with
bargaining. It is clearly seen that their ranked
topics are associated with their career as
sellers. From a sustainable tourism
perspective, supporting local economies by
involving the locals is one of the key aspects
of tourism development, along with the
environmental and socio-cultural aspects. If
the local sellers are able to communicate
with the foreign tourists at an intermediate or
advanced level of English as well as in a
caring and attentive manner, it would create
a positive impression and appreciation of the
site. This could also be a starting point for a
memorable experience in cultural and

knowledge sharing between the foreign

JCDLQ

tourists and the locals. Using English as a
communication tool, the latter could
increase the opportunity to welcome the
same group of tourists again in the future.
Hence, data in this study will be further used
to develop an English manual for sustainable

tourism.
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Abstract: This research article is survey research, which focuses on communication for the
development of the potential for self-reliance and promotion of occupations for Ban Mae Thalu
community. The purpose of this research was to develop the potential for self-reliance in the
community of Ban Mae Thalu and to generate income and promote careers for Ban Mae Thalu.
The sampling of this research consisted of professional group leaders, villagers, village headmen,
and Sop Moei community development officer. The research methods consisted of in-depth
interviews, participatory observation, and focus group discussion, through group activities
workshops. The results indicated that the villagers have the process of communication of creating
community organizations to develop the potential for self-reliance. The village headman and the
professional group leaders are important groups in driving the career promotion program for the
community, together with the researcher, through the communication process by distributing
information to community members. In addition, the community leaders also allow members the
opportunity to participate through comments, which could solve problems and carry out activities
together. The community is able to divide local products into 5 categories: shirts, bags, Karen chili
powder, crispy banana, and organic fertilizer. Therefore, these products could be sold to tourists
to generate sustainable income for the community.

Keywords: Communication, self-reliance, promotion of occupations, community
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Figure 1. focus group discussion
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Table 1. Draft of product sales target in 2018

JCDLQ

Products / month

October 2018

November 2018

December 2018

shirt 10,000 baht
bag 10,000 baht
scarf 10,000 baht
chilli powder 5,000 baht
bio-fertilizer 5,000 baht
crispy banana 1,000 baht
chicken coop 1,500 baht
pillow 1,500 baht
phone cases 1,500 baht
knife 1,000 baht

13,000 baht 20,000 baht
13,000 baht 20,000 baht
13,000 baht 16,000 baht
10,000 baht 10,000 baht
10,000 baht 10,000 baht
1,200 baht 1,700 baht
1,700 baht 3,000 baht
1,700 baht 3,000 baht
1,700 baht 3,000 baht
1,500 baht 3,000 baht
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Figure 3. Sample products
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Abstract: The objectives of this study were to 1) study the factors affecting farmers’ demand for
doing organic farming and 2) study the guidelines for increasing the number of farmers in organic
farming. The research results found that the reasons why farmers would be engaged inorganic
farming were as follows: 1) Health; doing organic farming would protect them from getting

pesticides in their blood , 2) Economy; participation in organic farming network or group not only

reduce household expenses significantly but also gives them more income from selling various
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organic products, 3) Municipal policy; Mae Mok Sub-district Municipality has a clear policy to push
the Mae Mok subdistrict into a city of safe food. and 4) Others.

The guidelines for increasing the number of farmers in organic farming are as follows: 1)
Look for a farmer who can be a role model of organic farming practice, 2) Organize knowledge and
experience sharing, 3) The responsible organizations/government agencies related to organic
farming policy at all levels need to look for agencies that can support organic crop production,
technology, knowledge and agricultural market, as well as pushing the production and production
processes to be certified organic farming standards from relevant agencies, 4) Train or create
outstanding farmers in the community to be a role model and lecturer including building a
community learning center. Finally, 5) Make the Organic Farming Community Agreement. From the
implementation of the guidelines, it was found that the number of farmers participating in the
organic farming project increased from 32 to 298.
Keywords: Lampang province, Mae Mok Community, driven process, participation, organic farming
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“Animism-Brahmanism-Buddhism” Witnesses of Curse in Sukhothai

Period: Case Study of the Inscription of Pu Khun Jid Khun Jord
U154n7 daas
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Abstract: The purpose of this study was to study the beliefs in Animism, Brahmanism and
Buddhism in Sukhothai period by studying from the inscription of Pu Khun Jid Khun Jord. The
results of this study indicated that, in Sukhothai period, people believed in Animism, Brahmanism
and Buddhism. Animism was divided into ancestral spirits and ghosts protecting the land.
Brahmanism consists of the beliefs ingods, secondary gods, ¢od creatures or inhuman beings, avatar
of the gods, godlike characters as found in Sanskrit literature and the belief of nirvana. Buddhism
belives inhell and heaven, threefold refuge and nirvana. There was a relation between the 3
religions influencing people in Sukhothai society. It also showed the flexibility and characteristics
of the multicultural society of Sukhothai. The characteristics still exist in Thai society until now.

Keywords: Curse, Inscription, Sukhothai
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Table 1. Eyewitness group oath action
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Eyewitness group oath action

The ancestral
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The landscape

spirits

Divinity

The religion belief
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"Loong people
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5. Phan Sathan

6. Grandfather
Schramen Muen
Huay Saen Dong
7. Grandfather Phra
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Mueang Bang Khlang: The Genesis of Sukhothai

“The Secret City in Less Visited Province”
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Abstract: The objectives of this study were to investigate the significance of Mueang Bang Khlang
as an important historical city of Sukhothai and to explore the guidelines for marketing promotion
and development of tourism in Mueang Bang Khlang. The results of this study indicated that
Mueang Bang Khlang was mentioned in Sukhothai inscriptions. However, few people have known
this city. When marketing, mixed factors were considered, Mueang Bang Khlang is a city of ancient
sites and unique local desserts. Local products are not expensive and distributed or publicized via
public relations through Mueang Bang Khlang Municipality and social media. However, Mueang
Bang Khlang tourism has not gained much popularity because visitors pay more attention to
amulets than tourist attractions and historical sites. Tourism promotion in Mueang Bang Khlang
should begin with the local people realizing the values of their own city, leading to the
development of a modern product presentation model to create value for the product. In addition,
the best quality online communication channels should be used. Besides, public relations for
Mueang Bang Khlang should be conducted to increase awareness of cultural tourists as well as
other groups of tourists in order to sustainably strengthen Mueang Bang Khlang tourism.

Keywords: Bang Khiang, Sukhothai, local cities, marketing mix
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Celastrus Paniculatus Seed Extract Protects Neuron Against MPP*-

Induced Toxicity in Parkinson’s Disease Model
Asws dudesadan Wvvint Wseyunn uas aseAgns nesgu

Siriporn Chamniansawat’, Phitchapha Proyhkunthod and Narongrit Thongon

o
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Faculty of Allied Health Science, Burapha University, Mueang District, Chonburi 20131
*Corresponding author: Siripornc@buu.ac.th

(Received: September 19, 2019; Accepted: December 18, 2019)

Abstract: Previous studies reported that Celastrus paniculatus had various cellular functions
including enhancement of learning and memory. However, there are no reports on neuroprotective
effect especially on MPP*-induced toxicity, a model of Parkinson’s disease. The present study aims
to demonstrate the effect of C. paniculatus seed extract on inhibition of MPP*-induced SH-SY5Y
cells. Cell viability was measured by an MTT assay. Furthermore, the expression of marker proteins
of apoptosis, Bcl2 and mTOR, were detected using Western blot. The results showed that 10 and
25 ug/ml C. paniculatus seed extract increased cell viability on incubated with MPP* for 3 hours.
Moreover, C. paniculatus seed extract increased the expression of Bcl2 and decreased the
expression of mTOR in compare to control. This study suggested that C. paniculatus seed extract
prevented the effect of MPP*-induced SH-SY5Y cells, in vitro cell model of dopaminergic neurons
in Parkinson's disease

Keywords: Parkinson’s disease, Celastrus paniculatus seed extract, Bcl2, mTOR, MPP*
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Pharsannanudansensansluliusslovissly

¢ ad
UnInULALIENS
sEEzIan NI

Tassmsifeildine 1 9 Tnwasousqu
NMSANYINAVBIATANAAUAANTENIAUAD
msdudansiinlsawadusramdon via 1sa
W5udu lnefnwinavesaisannanniudn
AsENAIERENISATBNTARUTTEMTIas19E1S
douszamaiinlavailu diunalnnisnieves
L AdWUU apoptosis FIFURUSAUAI9Y

mitochondrial dysfunction Tuuuudiassaes

TsAnnsAuduUINNSNTERIe MPP
UsEyINIUazNguAI9Ena

nsfnuefiildwaduszamimnziaes
%@ hurnan neuroblastoma SH-SY5Y cell &4
Fhuwaduiln dopaminersic Tngvhmsimnziaes
Tu T-flask v 75 msadufioms Eedugua

Weauganvlinfnivauitgaisvaulaeanled 7

¥
=

gaunil 37 °C neldan1ig 5% CO, AUTY
95% waYLAgInlI88INISLAL LY an vin
minimum essential medium (MEM) W& u AU

F12 HAM lusnsnaau 1:1 915 10% fetal bovine
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serum wazeUTINE 1% tneaiiun1sniunig
VnaBInauntfiAeruILEs (Chamniansawat
and Chongthammakun, 2010) wdnaniu
wisngunisnaasseandu 6 ngu dmiunis
naaouMsiTinvenad il
1. nguAIuAy
2. ﬂfjuﬁiﬁ%'u MPP* fimanandudu 50 um
%39 250 uM
3. ﬂzjuﬁlé’%’umiaﬁ'ﬂmmuﬁmﬂizmaw
ferududu 10 ug/ml
a. nguitlduansafnainudanssvians
fiannandudu 25 ug/ml
5. nauiléEu MPP” (50 uM 1138 250 uM)
$aufiu arsatnainudanseniansi
ALY 10 ug/ml
6. nauTlésu MPP* (50 uM %38 250 UM)
$ufu arsatnanudansenaned
AN 25 ug/ml
w50 wiangunismaasseenidu 4 ngudmiu
Anwinisuansoonvodlusiu Bcl2 uag mTOR
fe78 Western blot
1 nauAuAu
2. nguilléisu MPP* fimnududiu 50 um
3. nguiildsu MPP* aufu ansafnaan
winnsemaanefinnududu 15 ug/ml
4. ﬂzjuﬁlé’f%JU MPP* S23AU @158ia31n

I3 a" v v
WIAANTEMNANENANULVUVU 25 ug/ml

T,ma‘v“?qaaqﬂfjumswmaaw‘hﬂﬁmﬁmﬁ’]Lszjaé
Wzlagadenisldans MPP* fnanududu 50
Junan 3 $alus arnduldarsatnainudn
nsgmeanefinnnandudy 10 wag 25 ug/ml uuls
uan 24 Halus
wdasiiafildlunside
1. mswnzBsawad

wadUsrammnzdosildlunisane de
SH-SY5Y cell Fufiu neuroblastoma cells line
asuAuayLAsIgRaInAueIneIAIans
UNINeIdeUAAa) passage number 14 ¥1n15
wziAsseglurandsieaduuin 75 A9
WwURLUAS (Corning, USA) LLaSL?iymlﬂué’ﬂmf?iym
wadulinmuauineesueulaoonlud figamgi
37 °C aneldian1az 5% CO, mnududosay 95
(CO2 incubator Thermo scientific, USA ) lLay
L??&Néf’mmmﬂ??amaé Minimum Essential
Medium Eagle with Nutrient Mixture F1 2
Ham; MEM/F12 1:1 Mixture (HIMEDIA) USA) ﬁ
1 10% fetal bovine serum (FBS; Gibco, USA)
waz 1% 81UfTiug 1Wuan 5 - 7 Ju wdsan
Tudesiwadaeg 0.25% trypsin-EDTA Toil# cell
suspension Wi lutlulaeldiadestiumies 1
AUL57 1,500 seUMaw? LHunan 5 wid wad
11 cell pellet w1Lfs MEM/F12 713 10% FBS

wazii cell suspension WtUTIWILLAANI]
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TIna18 hemocytometer 1agds trypan blue
exclusion uazy1Lead lUinizidsssoLiio
(passage) Inenisuusldvamnizidosaadin
YA 75 AI5ILBURLLAT Lilofiusuiuigad
LU?{&JummiL?ﬁymmaénﬂ 2 - 39U Lagninis
IWzLaswenefiing dUavias 1 ads wse
dlowadiiiusuiudszuna 80-90% veadiud
el
2. AsanNAnsENeane
m?ﬁmﬂizmmaﬁiﬁi’flﬁ%“ummamswﬁ
310 guiRauIlATINITNaIUeLTel 9.1T89
A1 2.4T89lv ddeanliuialaza UL
Mgl 60 ssreadua Wuia 3
Suaniuhluagelnssunen auazden uaa
iluaianigfivinazatelefiaupansgea uwy
wanlulefialeanaged 95% SA1dIU LA
nsyneane: lofiaueanosed = 1:2 (wi) #ald 3
Suantuhansafnildunssmeivhavaiese
m%wsmmwumum%ﬂ (rotary vacuum
evaporaton) \iuasadaiildliluvaaufaden
ntuthdddininivad aagingrrandii
MMSANALLAANTENIABLUY crude extract WUU
purify
3. Asnadaun1siYINVaLYad (MTT
assay)
¥nsieLasaeasUszam SH-SY5Y

aduu 96-well plates (Costar®, USA) Ta e’

JCDLQ

USunamdnuvuiuduvesieadegi ax1ot
celVwell Tue1m15LA0 91908 MEM/FI2
(HIMEDIA, USA) 10% FBS (Gibco, USA) wag

uldinuliluduuidsagadeianivauing

U

s

Asusulaeanlen Neaumgll 37 °C meldaniie
5% CO, AU Fudevaz 95 (CO, incubator
Thermo scientific, USA ) ilurian 24 alus o
Asunan thigaduvhnsmienilnannisae
#28 MPP* fimnnududu 50 war 250 uM 1Hu
nan 3 $alus anthuhamedeuiuansataain
WwhnveInsznate inududu 10 wag 25
ug/mlL fiazanely MEM/F12 (HIMEDIA, USA)
vquag 80 pL 1uian 24 Falus iiloasunan
yrunlddhen MTT reagent (MTT cell viability
assay kit, (Abnova) Taiwan) vauag 15 uL wag

a

nstulufinzidsasad guvnd 37°C way
5% CO, \uran 4 Falus andurinisazans
nznaunly solubilization buffer nauag 100
uL ud2luiad1n1sgandunasdieinies
microplate reader iA311819A8Y 570 u1ly
wns wdnhedldundasgimsnsnidin
SLNCRG!
4. nsanalUIAY

NAI9INMNIN1TNAFOUAIBANTANADIN

winveanseniatsudndunan 24 lus 1 6

well plate 11711N159ABINTTIRBUTATTY Uag

&adne 0.01 M PBS 3 ads Tneli 6-well plates

o A
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’;'Naguiuuifﬂl,vﬁq Mntuvinlteaduaningld RIPA
buffer (e WauAy protease cocktail inhibitor
8137 1:100) Usu1ms 100 ulwell iy wwgruu
LA3 04 shaker (Thermo scientific, USA) i

avfl 4 °C 1Wuian 10 uil wdald scraper

=0

yavgadtu 6 well plate 1939 well 910y

1 lUweg1uuLAIe shaker (Thermo scientific,

a

USA) figaumdl 4 °C tUunian 10 undt waald
scraper ymsaaa“[,u 6 well plate snadmiaile
n1n15.Au lysed cell aalu sterile
microcentrifuge tube ¥U1A 1.5 ML 917 5u
thluthuwilssfeieies centrifuge wuuAIUAL
gaumgfl finmisa 12,000 seu/il gaumadl 4
°C 1Jurian 10 wril udwinaifiu supernatant
luudagnqunisvaaesasly sterle
microcentrifuge tube ¥u1A 1.5 mL wauld
\Rulgaumgil -20 °C
5. msaUsualUsAY

11 supernatant 7k SAUSinaAY
Wutuveslusiulpeldinaiia Bradford protein
assay laen15Lm3 8 Bradford solution (dye
reagent concentrate, BIO-RAD) W& AU ‘1:1:1
Tudnsdiu 1:4 mnﬁ?u@jmaﬂu cuvette UTuIn3

1 mtuazlalusfiudiogns 3 uL asly cuvette

= a v

1 A & = 3
Ullwamwﬂllwa\ﬂumll@ Wuan 5 w1 31ndu

q U

drludamnududuredlusiu fnue1lnay

595 wluns Ineldiades Spectrophotometer

(ThermoScientific™GENESYS™10SUV-Vis
Spectrophotometer with, USA)

6. mausnlusiumaiminTuanadae
nszualnfnlnedd Sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-
PAGE)

Sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-
PAGE) iumafiadliinsnzsimdmidnluana
vaslndulndaeifsanazgainuuiqrives
TUsiu Tnenisidousaves acrylamide
monomer autduaielgeiuszneuiuduunu
\9a laedl TEMED 1Ju catalyte wagil
ammonium persulfate Hu initiatoriﬂiﬁua‘cg
TudriesiduaisUsenoudie Sodium
dodecyl sulfate (SDS) tJu anionic detergent
1oy SDS Fudulwdiddlveg 1aed
mercaptoethanol #3 @ dithiotreothol Wu
reducing agent ilav1a1aWusy disulfide
TUsAufiduiu SDS aziivszaau wielinszualn

1Y

Tuanafifivszeavasiadeuiiiitivindedng
nsmaiedeuiiveslusiiuaziimiedduogiu
PR TILAN LAY TUIATITNTUTDNAA
Ingvunasgnuansausulanuadudy
294 acrylamide AULTNTUVDI acrylamide

WINTW JWINVDITNTUILANAT 19T 12.5% gel

SDS-PAGE 91nuuldiaalu running setup Waa
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74 comb 88n LAy Running buffer auLfiy tank
wazldluudas well frefioidunisdrsawaa
nalusauly RIPA buffer Tngldainuituty 80
pg/well TuuIums 32 pl 52uAY 6x loading
dye 8 plazldusuiassrudu 40 pldaudu
Uumsiideanisinanlu 1 well ndsannnay
Wsfudrtuansdug ludnsdndidualiugs
nlusiuludunieligaumgdl 95 °C 1lwan 5
w17 vite denature TUSAY waa¥1n15 load
1UsAu Taey load protein marker 1510y well
wsmaNe Usuas 5 pl 91ni set LA3eq power
supply Andludi 100 vV 1Juian 90 wdl wag
Aaedune front dye lullAunIengneanain
YOUNTLINAUAN
7. n1sd1rvasuu Nitrocellulose
membrane
noUAIULIATIUATTYN SDS-PAGE T4
w3sugUnIalamsy transfer TUsAu Inen1suy
Woutin 4 Fu ns¥ATENTes 4 ‘T?‘u nitrocellulose
membrane 1 ﬁ?ty'u aslu transfer buffer {uian
15-20 w1t iile front dye S3vounszanna
pause Lag stop ﬁ]’mﬁ?uﬁﬂmi transfer TUsAU
JEEHRRN ‘I/\lax‘ﬁjlﬁ NTeA1YNTDY gel, nitrocellulose
membrane, Waﬂﬁfﬂ YU cassette 158991n@e LY
gedla waai cassette laaslu setup Wuaud
alviduRanudnn Td ice box asnIUT1e WALAN

transfer buffer 1Ay tank Uae1 wa3919 tank

JCDLQ

Ifoeffigangfl 4 eseniwaifioa :ntu set n3as
power supply Angluin 100 Vv idutaan 105
w7 ileAsuliaiul membrane sanuldndes
waldauni8d Poceau’s aziuwaulUsAy
Mntudnadane TBST afsas 5 unil 3 ad wie
AUNINFNUA IABLWEIUY shaker ¥11A15 block
non-specific binding MMeN15WY membrane Tu
5% non-fat milk LJuL1an ovemight‘ﬁ 4 °C
9nids membrane §e TBS-T ASsay 5 undi
3 a%s TagLug1uu shaker (Thermo scientific,
USA) 1d Primary antibody finaufy TBST Tu
851871 1:1000 (anti-Bcl 2, anti-mTOR, Lag
actin) asuu membrane 1JuLian ovemight‘ﬁ
4°C 9ntudne membrane #e TBS-T Asa 5
Wit 3 Afs TneLwgn Uy shaker 1d Secondary
antibody finauiyu TBS-T lusnsaiu 1:5000
(goat Anti-Mouse (IgG), goat anti-rabbit (1gG))
asuu membrane tJutran 2 Falus 9
gauu e 819 membrane fg TBS-T nfiay
5 unil 3 ade Tagtugn U shaker wdatn
membrane U expose asui film Tusiesiin lny
g A LuminataTM Classico Western HRP
Substrate lauuuHu nitrocellulose membrane
warUnmeunuilaula (xray film) t9utaan 5
w9 IAgNANTUIINAMUTUUDINTTLIOIULE)
doasuiiatirlugulu developer ihazon

wazngnUfATENNaUGIe fixer muaRU IINUY

o A
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Ui lalumnliums U idudins S auuss NAaN13AN®I

N3 scan Aaudle udnhlvdasizianudy . . v g
1. @138AAINUAANTENIANBEULINITNLVDS

vaaaulusAuselusunsy Image J , 4 e
waaussamannmsmdeuneg MPP*

nsiAseidaya oo .
., HANINARDIANIATILIINTTIA MPP*
v (g ) g '
doyavanunvzgniiiausiduen y .
NAINULYNYU 50 uM (Figure 1 A) ag 250 uM

means= SE AMUKANA1NETAY0TaYaaAB Y - . v e
(Figure 1 B) Wunian 3 Talus Milionsin1sidin

éqmwmaauim ¥ unpaired Student’s t-test ;

o w aa A

Jauananatagiveddunsadfdlaiauiy

ANUUANANNIATUATAYDIUBYANINNIERIYA , . — o o
NHUAILAY WazdnINTTORTIANG UGl

%Qﬂmmaauﬁw one-way analysis of variance L dn ve o o r
nauildsuansainanuannsensane (CP) fieu

(ANOVA) with Turkey multiple comparison o o s .
WNYY 10 way 25 pg/mL wansliiuinansana

test AULANFNNNAIUATAVEINNNITNAGDY . " %o ¥ .
PNUAANTENIABLYNITeTINITABVB LLYAE

el P < 0.05 Usvillunadoyalaeg Graph- D4 ..
Usgan SH-SY5Y NYNLUYIUINIYETT MPP* Ty

Pad Prism 5.0
NADANARDY
A
50 uM MPP* B 250 uM MPP*
150+ 150+
100 — 1004
*
50 50-
04 0
> o R R R KR
< R o OO
ooﬁ'\“' & O P P 00@' &
NS

Figure 1. CP seed extract increased cell viability of MPP*-treated SH-SY5Y cell. 50 uM MPP+ (A), 250
uM MPP+ (B), **P<0.01, *P<0.05 vs control, n=3.
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2. A15ENAINLUAANTENIAUNNNITHENIDDN

va3lusiu Bel2 Tuwadmazidesignwmiledui
v +
M8 MPP

Y g v +

NANISNARBILARI IAANINATIA MPP

AANULTUTY 50 uM WWuan 3 9alue annis

a o

wan19anvealUsAY B2 loag1eiiad1Agnig

o

aiRlaiguiunguaIuna (Figure 2) LazUSunm

NsuARIeaNYRY Bel2 nauiingsdulndiAesiu

JCDLQ

naueunuloldUmsainaInLaAnTzNIane
(CP) et 10 way 25 pg/ml wansliiiiu
Tansafnnnuidansensanedgvidudinanns
yoawadUsEaIm SHSYSY Agnidleniifivans
MPP" sinunnsifiainnsuanseanves B2 Fadu
anti-apoptotic protein Aid &y 0INTEUIUNIS

YUY apoptosis

Bolz W w———

ACHN s cm— ——c—
150+

&

@ 100-

g ksk sk

&

S 50-

=S
ol
S & P

MPP+

Figure 2. CP seed extract abolished the decrease of Bcl2 expression in MPP*-treated SH-SY5Y cell.

¥¥p<0.001

vs control, n=3.
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3. @3ENNANWAANTENIANBRLNITUENTDDN nlgsuansadnainuinnsznsaie (CP) finau
va9lUsiAu mTOR lutgadinsazideeiign Wty 25 pg/mL vl mTOR nduanasegiall
wilganiiag MPPY HedAyneads Weiieuiunguitlasu MPP
v o2 o " DR o & a £
HaNIVnauandliliiuinsld MPP wanslianInasannnNuannsEnaneilogns
fanududu 50 uMfwian 3 dalus ifiuns fugsnismeveaanUszamlaurdngnienin
uansoanvedlushiu mTOR laognsiiodAgnig A8813 MPP* {130 mTOR

aa 4 o« Y ' . !
aﬂWLMaLWSUﬂUﬂqMﬂTJUQM (Flgure 3) LLaﬂuﬂqm

mTOR
150-
o
2 100
E
S
S 50-
(&}
=
0
> x ] Q
& 4 ) (@)
& & &S
MPP+

Figure 3. CP seed extract abolished the increase of mTOR expression in MPP*-treated SH-SY5Y cell.
*P<0.05 vs MPP*, n=3.
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F9150d

nsanevesaaUszamdunendanin
fiddvedlsafiinainainuidenvesssuy
Usz@% 38 neurodegenerative disease lngdl
mquauwﬁqmmﬂmaeiqé{“iyiyﬂm‘uaﬁa
mTOR TuN1IAIVANNITUUIAILALNITA YD
wad Manannslesuansie i lidnng
mevengadUsramdusuauann dafunisan
nsuanieenvas mTOR luwaduszamiady
wilsludmnendniiuiaulalunistestuuay
$nw1lsA neurodegenerative disease (Kumar
et al., 2015)

NAYINNISANBILAAILALIYIN a15anin

I3 q' v v
NLUAAVDINTLYNAY NANUVUYU 25 pg/mL

v
& |

linuanudufivdelgad Y3sfuinis
deuanmvemadUszam uenaniddivan
é’mﬂmimwmLszjaéﬂixmwﬁgﬂmﬁmﬁﬂﬁﬁ
7172 oxidative stress 91N wYD3 MPP* 9
#1115061Y blood-brain barrier 11lUuvinane
wadUszamlatiiu fvilninnseaeveasad
Uszamlalaenss Feansatnainadnnsznsany
a1u15aTLinnIsLanseanves Bel2 ba Tny
Unfi Bel2 Wulusiulunduenueunisdudanis
\A apoptosis Fath ansafinanwannseneany
Juflnaluannsneveawadaiuy apoptosis ng

WiunTswanauanseanves Bl2 Tuszuuiignidu

v
U o

nyoain Bnnsdainaluannisuaniaenvas

JCDLQ

mTOR Weieufiunguaruau nguilasu MPP*

'
=

waznguillasu 10 p/mL @1sainainiudn
Asznsane Felaeun@ mTOR WWuidiieades
AUNITUUIRIVDUYAR Iﬂ&lv‘imﬂﬂﬁtﬂuﬁammu
nstfudinsuladivesead fetunisiwadil
N15LEANIDBNUDY total MTOR Tosas wanaly

Wiudeadnlasu 25 yg/mL ansannanniuan

ATENIANE TNTHUIAILATBY 91N 189IUNNS

v
' LY

Wenuinisduginsasdygiuluind mTOR

17

Peliwaduziddinmsuieiladesas wagain
ndngrumeeisedu q Smudninisdudig
mTOR danaliannisdsdygyiaulu mTORCI
\Junnsifisnszuaunis autophagy vesaadly
Winnisdevaanslasadienneluieadd
Fonann iieranseng q nduuldlug vk
WAANONIINSANELBead (Kim et al., 2007)
LazIINNSHRLTUYRS autophagy ¥ldiinnns
wifloninisgesaarsessuniuad inaunids
azauogn1olulead wMuUNNITAIBULUY
apoptosis FapnAdosfuNan1TAaeITas 25
Hg/mL @15 A INLUAANTENIATY ABNS
ILaneeanYee Bcl2, mTOR Wagphospho- mTOR
dewflsuiuiwadnguniugu nguillésu Mpp*
Laznau10 pg/ml asafnanudanssneaie

wanalitiiudn 25 pg/mL @saimanniuén

ASTYNANY L“GUW’N?JL%M%}UﬁLMNWSﬁM GRIRER

Cee

gudan1sdesdgranruiad mTOR IngLiiy

o A
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N3¥UIUNT autophagy WNUNITANLVDUYAS
WUU apoptosis Tuwaduszamld Tuniefinnu
Wudu 10 pg/mL @sannainuannseneaiy Ll
Hnasansann1TLanseanved Bel2, mTOR way
mTOR

Pnvdnguitefiunuan iy
31 nsgmaanetiedesiunisifin cytotoxicity i
LAn9N t-BHP waz LDH lagtivananudeniy
Y94 mitochondrial 91N 1SgayLde
mitochondrial membrane potential Fudanns

\An lipid peroxidation ann15Uane cytochrom-

c ay HSP-70 F3ti8anni1siin apoptosis Lag

¥
=

gagreunansitusyyadasy superoxide
dismutase (SOD) wag catalase (CAT) (Kulkarni
et al., 2015) wardaiinanaaeulununnaosds
UseanSnavread1sainnudnnseneany se
audlunynaassiigniniedni il anaz
oxidative stress aaglalasiauiUoseanlyn
(H,0,) Wuimﬁ%ﬂmé’wmiaﬁﬂmﬂLmﬁmaa

n3ENeaNy AngAnssunIsTeuskarAININA

v
= @ '

Ju ileifisuiunguitlailésunisine (Arora
and Pandey-Rai, 2014)
IANANITNAABIANTANAINNLUAR
AFEAINGRE, ﬁgﬂmﬁmﬁﬂﬁﬁmw oxidative
stress LAna nAiwves MPP* Tulgaduszann

SH-SY5Y wuIndinatietaaiunisaevaswadle

2

AW awv A = v ¢
Qllwaﬂﬁquwrm\‘ﬂu']ﬂﬁlwLLa@Qﬂ\Tﬂr]{bU LYaa

Usvam SH-SY5Y Wunuuanaeslunsdnenis
aeveawadUszamlauniiu Mduaiveudn
gaansiAalsansAudy os a0 SH-SY5Y cell
line iaandRnd1endugadussain way
aWM’liﬂL‘Ugauaﬂﬂ‘Wl‘UL‘ﬁudopaminergic
neurons Lag Serotonergic neurons VL@WJLﬁ'aQﬂ
mﬁlmﬂﬂ 728 Retinoic acid (Chamniansawat
and Chongthammakun, 2010) Lagin15Anen
wuid1 MPTP v neurotoxins Miidauleafy
susvuvedlsamsivduludaineaswasuyud
og1etlay waztuguuuuiili@nunfunniiga
(Wang et al., 2019) FethuanNanIsNAaB AR
Tiiuinnisld ansadmannwannsyveane dna
Predosiunisnevesrasuszamlauiiiu a1n
fiwves MPP* fionanaliinlsamnsiuduls
YenIINAEMudn @rsafaanude
ns¥neane anansadudinisyheueesdd mTOR
1§ Feflnnsfnuidordountiiieafiu mToR
pathway sian1sdsdgygraluszuudszayn
\eseinnisdsdyyia mTORCL 1dsunis
gousuindudiarvquilddgyiianves
autophagy i v A e 148 efulsa
neurodegenerative Tnemsdudsmsvhoses
mTORC1 9¢lUifial ns2UIUN1T autophagy Tu
szuulsran deflanuddyuinidesainead

Usgamldinsudagasuimaunuigadifufions

11U 9TLASIAS 19 BwaR N FYMeUINTY
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Usznoufiuuseansn1nues autophagy fianas
ey liAensavanlusiufiiaunfuniy
So 9 waziian1smereadUsyan (Kumar
et al., 2015) %qﬁéﬁa;daaﬁuayu’jﬂmiﬁ’mumm
autophagy ﬁmiamaﬂuﬁﬂa&Jﬁﬁmmﬂmﬂﬂa
19358 UU ‘Uixm‘vﬂuﬂfjll neurodegenerative
disease 1u 15 Alzheimer waglsa Parkinson
fifinsmeveswadusyam sadudnuazieui

v
YR

Wuiuﬂuqaaﬂsg (Nicholson et al., 2004) aauu
PMNNANTNAABILAAILALTIUIN asainanudn
N5¥19878 @1U150998aAAIULADITI079
AoldiAnTsanidaudy ann1sdudanisds

Fyeyauluidd mTOR 1o
GFLY

NUATinuItasafaInudnves
mxmmaﬁqwéé’usﬂgnmimmmLszfaémﬂﬂﬁ
wilwathdeans MPP Fuduansiildadradu
wuusrasslsanisiudu Taefinalaluifinnis
LEMIDBNVBY BCl2 WATAANISUENIDBNVBY
mTOR &so19aztfunuimislunsldduday
YJasiu nnzanuduiivainnislasu MPP* Tu

WUUIRBILSANNS ALY

AnAnssuUsENA

3

AR LASUNUATUAYUAITIFEIN

q q

quUszautuIeld (Juganyuaniguia)

U AT auuseannd w.A.2562 U Ing1deysnn

o

o
7

JCDLQ

HUAIINIIUAMENITUNITITOLUITIA LavT
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