N
JI Journal of Information and Learning, (2024), 35(3), 1-12
Journal homepage: https://so04.tci-thaijo.org/index.php/jil Article

Confirmatory Factor Analysis of Complex Problem Solving Skills
of Upper Secondary School Students

Thadapanitsadee Sukonwiriyakul'?’, Jintavee Khlaisang'?, and Jaitip Na Songkhla'

'Department of Educational Technology and Communications, Faculty of Education, Chulalongkorn University
°Educational Invention and Innovation Research Unit, Chulalongkorn University

*Corresponding author: l.kulchaya@gmail.com

Received May 29, 2024 B Revised July 18, 2024 B Accepted July 23, 2024 B Published December 26, 2024

B Abstract

Complex problem-solving skills are crucial for career development and future living in everyday life. Instilling complex
problem-solving thinking methods in students at the school level will prepare them to face the future world effectively.
The objective of this research is to study the confirmatory components and indicators of complex problem-solving skills
of upper secondary school students. This research analyses the second-order confirmatory components of complex
problem-solving skills among upper secondary school students. The study found that future skills consist of five components:
1) the ability to assess the complexity of situations, 2) the ability to identify problems, 3) the ability to analyze anomalies,
4) the ability to see the interconnectedness of each causal factor of problems, and 5) the ability to devise creative solutions
to manage the causal factors and their impacts. The weight of each component of the latent variables was positive, ranging
from 0.96 to 0.99. The components of the ability to identify problems and the ability to see the interconnectedness of
each causal factor had the highest weights (3 = 0.99), followed by the ability to analyze anomalies and the ability to devise
creative solutions to manage the causal factors and their impacts, which were equal in weight (3 = 0.98), and the ability to
assess the complexity of situations (3 = 0.96). The Confirmatory Factor Analysis (CFA) model was examined for alignment or
consistency with empirical data. The results indicated that the model is congruent with the empirical data, evidenced by
a Chi-square value of 363.75, a p-value of 0.00, and degrees of freedom (df) of 235. This demonstrates that the Chi-square
value is not significantly different from zero at the .05 level, indicating a good fit of the model to the data. Additionally, the
model shows excellent fit indices: comparative fit index (CFI) and Tucker-Lewis index (TLI) both at 0.99, standardized root
mean squared residual (SRMR) at 0.02, and root mean square error of approximation (RMSEA) at 0.03. These values confirm

the hypothesis that the model aligns well with the empirical data.
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Il Introduction

In the 21st century, complex problem-solving
skills have become essential in both educational
and professional fields, as well as in everyday life. As
the world becomes increasingly interconnected and
multifaceted, the ability to navigate and resolve
complexissuesis crucial. Problem-solving is foundational
in the school learning process, with numerous studies
highlighting its importance in preparing students for
future challenges (Fischer et al., 2012; Greiff et al., 2012;.
Each problem presents unique contributing factors that
vary depending on the context, making the approach
to solving these problems highly individualized.

The World Economic Forum's Future of Jobs Report
(2023) emphasizes that over one-third of all sectors
require complex problem-solving skills as a primary
work skill, underscoring their significance in maintaining
a competitive edge in today's dynamic job market.
Employees with strong problem-solving skills can plan
and make informed decisions to manage issues
effectively and efficiently, benefiting both their personal
career development and their organizations (World
Economic Forum, 2023).

In today's rapidly advancing technolosgical and
social landscape, complex problem-solving skills have
become one of the most crucial abilities for preparing
students for the future. These skills are essential not only
in everyday life, work, and further education but also in
fostering creativity, flexibility in thinking, and reasoned
decision-making. Research by Smith et al. (2022)
found that these skills help students face challenges
and adapt to changing situations more effectively.
Furthermore, they enhance creativity and critical thinking
in finding solutions to problems. Promoting complex
problem-solving skills in education prepares students
for more effective learning and real-world application.
Wonsiri et al. (2022) discovered that training in these
skills helps students apply the knowledge they have
gained to various situations appropriately, making
learning more meaningful and effective. Additionally,
developing complex problem-solving skills contributes
to decision-making, teamwork, and the development
of other social skills (Smith et al., 2022).

This research aims to study the confirmatory
components and indicators of complex problem-solving
skills among upper secondary school students. By
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analyzing the second-order confirmatory components,
this study seeks to provide insights into the specific
abilities that constitute effective problem-solving skills
and how they can be developed in an educational
setting. The findings will contribute to the design
of teaching methods and educational systems that
emphasize these critical skills, preparing students to
face the rapidly occurring challenges and changes in
today's world.

HlE Objectives

To study the confirmatory components and
indicators of complex problem-solving skills of upper
secondary school students.

Il Literature Review

Complex Problem-Solving

Complex problem solving (CPS) is a critical skill
in today's interconnected and multifaceted world,
extensively discussed in literature by Spering et al. (2005),
Fischer et al. (2012), Jung (1971). CPS involves a process
of addressing complex issues that require the integration
of knowledge from various domains. The problem solver
must understand the issue thoroughly and decide on
the most appropriate and effective solution to achieve
the desired goals. The critical components of CPS skills
include: 1) Knowledge Management: This involves
handling extensive knowledge related to the problem.
If the knowledge base is vast, it needs to be condensed
by breaking down the information into manageable,
smaller segments. 2) Il-Structured Problem: These are
problems that can be solved in various ways, where
solutions are not strictly right or wrong but are evaluated
based on their effectiveness and appropriateness.
3) Metacognition is the ability to monitor and evaluate
one's thought processes. It includes awareness and the
ability to choose and implement different strategies
to resolve the problem.

To assess CPS skills, educators must use rubrics to
record students' learning behaviours and evaluate their
performance on specific tasks. Additionally, students
are encouraged to self-assess their CPS skills in five key
areas:

1. Assessing Complexity: the ability to analyze
and identify the significant factors that contribute to
the complexity of a situation.

2. Problem Identification: The ability to detect
and clearly define anomalies or issues as they arise.

3. Analyzing Anomalies: The ability to analyze
the causes or factors contributing to these anomalies,
considering variations and fluctuations.

4. Recognizing Interconnections: The ability to
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understanding the causes and effects of various factors
clearly.

5. Creative Solution Formulation: The ability to
effectively devise innovative approaches to manage
the causal factors and their impacts.

These competencies are essential for students
to develop as they prepare to navigate increasingly
complex social and professional landscapes.

Toachieve their set goals, an individual must undergo
a process of problem-solving and decision-making
behavior (Leighton, 2004). For a person to make a decision
to solve a problem, they need to have certain thoughts
that are connected to the problem, helping to frame
the decision-making process. The decision-making
process begins with the problem solver identifying
what the problem requires and then evaluating and
deciding what actions to prioritize. Crucial factors
influencing decision-making include past experiences
and current emotions. The problem solver's risk
tolerance also affects decision-making. In complex
problem-solving, choosing the best option from
numerous alternatives is necessary. The problem solver
must use their knowledge to make decisions while
considering various factors with logic and reasoning
(Isen, 2008).

According to Ahmed et al. (2012), decision-making
is identifying and selecting the best and most suitable
options for achieving specific objectives, utilizing
intellectual capacities, reason, and emotional aspects.
Arsham (2010) states that decision-making is crucial
for an individual's success, involving analytical thinking
through difficulties, confusion, and fear. Decision-making
is a process within problem-solving aimed at achieving
satisfactory outcomes. It involves arguments and
emotions, which may or may not be rational, and
the outcomes may be transparent or ambiguous,
influenced by culture, knowledge, perspectives, or
beliefs.

The decision-making process is rational but
can become more subjective in personal matters,
primarily based on individual behaviour. Choices or
decisions result from information processed during
decision-making (Neisiani, 2010). High-level cognitive
processes are involved in decision-making because
they relate to the brain's management capabilities,
particularly the neocortex. Decision-making requires
responsibility, following action plans, abstract thinking,
and guiding towards suitable directions in alignment
with the brain's interpretation of emotional data
(Szmalec et al., 2010).

From the above definitions, it is concluded
that decision-making involves identifying the best
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options to achieve the goals the decision-maker sets.
It requires knowledge to analyze data and accept
responsibility for those decisions.

The related research on complex problem-solving
skills includes five components with 26 indicators, as
follows: (referred to as Figure 1)

1. Assessing the Complexity of Events (6 indicators):
(a) Articulate issues related to the event before solving.
(b) Identify the relevance of each issue. (c) Identify the
impacts arising from each issue. (d) Explain concepts to
peers with principles and rationale. (e) Prioritize each
issue. (f) Identify the complexity level of the event.

2. Problem Identification (5 indicators): (a) Notice
fluctuations or changes in relevant factors. (b) Use
credible principles and reasoning to identify problems.
(c) Determine the source of the problem. (d) Use facts
from similar events to clarify the problem. (e) Address
the causes of the problem immediately upon
identification.

3. Analyzing Anomalies (5 indicators): (a) Identify
causes from past experiences. (b) Search for differences
between events needing solutions and similar but
non-problematic events. (c) Consider changes in
relevant factors. (d) Confirm analyzed causes before
problem-solving. (e) Tests should be conducted on
hypotheses that could not confirm causes.

4. Recognizing Interconnections (5 indicators):
(a) Identify the relevance of causal factors of anomalies.
(b) Use facts to analyze the interconnections of causal
factors. (c) Deeply analyze the reasons for fluctuations
or changes in factors. (d) Identify the impacts of various
causal factors. (e) Manage impacts within an appropriate
timeframe.

5. Creating Strategies to Manage Causal Factors
and Impacts (5 indicators): (a) Present innovative ideas
for managing causal factors. (b) Propose new solutions
for managing causal factors. (c) Consider potential
problems that may arise from solution methods.
(d) Explore technologies or innovative tools to manage
problems permanently. (e) Find collaborative solutions
with stakeholders.

I Methodology

Participants

The sample group comprises 861 upper secondary
school students, with 349 females (40.5%) and 512
males (59.5%) aged 16 to 18. The majority, 788 students
(91.5%), are enrolled in a science curriculum, while 73
(8.5%) are in an arts curriculum. This data was collected
through a national survey representing the population
across six regions: Northern, Central, Northeastern,
Eastern, Western, and Southern Thailand. The study

employs confirmatory factor analysis (Hair et al., 2010)
to examine the data. The researcher selected the
sample group using cluster sampling, dividing Thailand
into six regions: North, Central, Northeast, East, West,
and South. This method ensures that the population
from all areas of Thailand is represented. Then, the
researcher selected the sample group using stratified
sampling by dividing them according to the affiliation
of schools into three categories: Government School,
Private School, and Demonstration School. This method
covers populations with different affiliations. One
school from each affiliation will be randomly selected.
After selecting the schools from each affiliation in each
region, the researcher will use stratified sampling again,
dividing students into three grades: Grade 10, Grade
11, and Grade 12. This layered approach ensures a
diverse and representative sample, facilitating robust
analysis of the variables under study.

Research Process

1. Study, analyze, and synthesize relevant
documents and research to guide the structure and
questions of the questionnaire.

2. Develop a data collection tool by creating
new opinion survey questions. These questions
will serve as indicators for each aspect of complex
problem-solving.

3. Submit the opinion survey to three experts to
verify its validity (Index of item-objective congruence
-10C) and ensure the completeness and comprehen-
siveness of the questions. Additionally, the reliability
of the questionnaire will be tested using Cronbach’s
Alpha Coefficient.

4. Collect data using the questionnaire. The
researcher will then coordinate with the contacts at
each school to distribute the questionnaires in two
formats: online and paper. The questionnaires are
expected to be returned within approximately two
weeks. The researcher will collect and count the
returned questionnaires, select those with complete
responses, and analyze the data using descriptive
statistics and PNI Modified to assess needs, structural
equation modeling, and Confirmatory Factor Analysis
(CFA) to determine the components for designing and
developing the system.

5. Conduct AMOS software analysis and descriptive
statistics to verify the model's validity and study the
influence between variables in the model. This includes
analyzing the preliminary statistics of the variables,
assessing the quality of the data collection tool,
examining the relationships between variables, validating
the model, and investigating the influence between
variables using statistical analysis.
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Figure 1

Second Order Confirmatory Factor Analysis of Complex Problem Solving of Higher Secondary Students

Complex
Problem Solving

4 N

| Articulate issues related to the event before proceeding with problem-solving.

| Clearly identify the relevance of each issue.

Assessing
Complexity

\A| Explain to classmates to align them with the concept using principles and reasoning.

| Clearly prioritize each issue.

/| Identify the impacts arising from each issue. |

| Identify the level of complexity of the event.

| Observe fluctuations or changes in various factors related to the problem.

| Use reliable principles and reasoning to identify the problem.

Problem
Identification

| Use facts from similar events to clarify the problem.

| Determine the source of the problem. |

| Address the causes of the problem immediately upon identifying the issue.

| Identify causes from past experiences. |

Search for differences between events that need solutions and similar events
that do not cause problems.

Analyzing
Anomalies

| Consider changes in factors related to the problem. |

| Confirm causes analyzed before proceeding with problem-solving. |

| Conduct tests on established hypotheses that fail to confirm the causes. |

| Identify the relevance of factors causing the anomalies. |

| Use factual analysis to determine the interconnectedness of these causal factors.

Recognizing
Interconnections

| Deeply analyze the reasons for fluctuations or changes in each factor.

| Identify the impacts of various causal factors. |

| Manage the impacts within an appropriate timeframe.

| Present innovative ideas for managing the causal factors of the problem.

Creating Strategies to
Manage Causal Factors
and Impacts

| Propose new solutions for managing these causal factors.

| Look for technologies or innovative tools to permanently address the problem.

| Consider other potential problems that may arise from the solution methods. |

| Seek collaborative solutions with stakeholders.
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Measure

The research tool used is a questionnaire to
analyze the second-order confirmatory components
suitable for developing complex problem-solving
skills in upper-secondary students. It uses a 5-point
rating scale comprising 26 items distributed across five
components:

1. Assessing the Complexity of Events (6 items):
This component includes items that assess a student's
ability to evaluate the intricacies of various scenarios.

2. Problem Identification (5 items): This focuses
on the ability to detect and define problems
accurately.

3. Analyzing Anomalies (5 items): Items here
gauge the ability to analyze the issues' root causes
and contributing factors.

4. Recognizing Interconnections (5 items): This
measures the ability to understand the relationships
between different causal factors of a problem.

5. Creating Strategies (5 items): This involves
innovating solutions for managing the causes and
effects of problems.

The analysis of the relationships between
the 26 behavioural indicators revealed a very high
Kaiser-Meyer-Olkin measure of sampling adequacy
(KMO) of 0.98, indicating that the sample is adequate
for the analysis. Additionally, Barlett's test of sphericity
shows statistical significance at the 0.05 level,
confirming that the indicators are sufficiently related for
component analysis. The relationships within the main
components are all positively directed, ranging from
0.49 to 0.75, significant at the 0.05 level, suggesting
a solid internal consistency and reliability of the
questionnaire for assessing complex problem-solving
skills.

Data Collection

Data were collected through a structured
questionnaire administered to the participants. The
questionnaire aimed to capture detailed responses
reflecting the students' complex problem-solving
abilities.

Data Analysis

Confirmatory factor analysis (CFA) was conducted
using AMOS software to validate the structure of the
complex problem-solving skills model.

Ethical Consideration

In this study, the researchers obtained consent
from the participants to respond. The informed consent
was distributed to the teachers involved in our survey, and
the signed privacy consent forms were collected. The
researchers ensured the anonymity of the participants
and their freedom to withdraw from the study at any time,

with no need to explain their reasons. The data were kept
during the study and were destroyed upon completion.
Only researchers would have access to the data.

B Results

Descriptive Analysis

The validation of complex problem-solving skills
through second-order confirmatory factor analysis (CFA)
checks the alignment or consistency of the model for
developing indicators of complex problem-solving
skills with empirical data. The results indicate that
the model is congruent with the empirical data, as
evidenced by a Chi-square value of 363.75 with a
significance (p-value) of .05 and degrees of freedom
(df) of 235, suggesting that the Chi-square value is not
significantly different from zero at the .05 level. This
demonstrates a good fit of the model to the data,
which is further supported by excellent fit indices:
the Comparative Fit Index (CFI) and Tucker-Lewis
Index (TLI) are both 0.99, the Standardized Root Mean
Squared Residual (SRMR) is 0.02, and the Root Mean
Square Error of Approximation (RMSEA) is 0.03. These
values confirm the hypothesis that the model aligns
well with the empirical data.

When considering the individual components, the
first component, the ability to assess the complexity of
events, shows the following performance in prioritizing
each issue with the highest clarity, achieving the highest
average score (M = 3.86, SD = 0.87). The following
highest scores are for identifying the impacts that
arise from each issue (M = 3.85, SD = 0.82), articulating
issues related to the event before proceeding with
problem-solving (M = 3.82, SD = 0.83), and identifying
the relevance of each issue (M = 3.80, SD = 0.82).
Explaining to classmates to align them with the
concept using principles and reasoning (M = 3.72,
SD = 0.95) and identifying the level of complexity of
the event (M = 3.68, SD = 0.91) also show substantial
scores, indicating a robust ability to evaluate and
articulate the complexities inherent in various
scenarios.

When considering individual components, the
findings for each component are as follows:

Component 1 - Assessing the Complexity of
Events:

Shows the following performance in prioritizing
each issue with the highest clarity achieving the highest
average score (M = 3.86, SD = 0.87). The following highest
scores are for identifying the impacts that arise from each
issue (M = 3.85, SD = 0.82), articulating issues related
to the event before proceeding with problem-solving
(M =3.82, SD = 0.83), and identifying the relevance of
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eachissue (M = 3.80, SD = 0.82). Explaining to classmates
to align them with the concept using principles and
reasoning (M = 3.72, SD = 0.95) and identifying the
level of complexity of the event (M = 3.68, SD = 0.91)
also show substantial scores, indicating a robust ability
to evaluate and articulate the complexities inherent
in various scenarios.

Component 2 - Problem Identification Abilities:

1) Using reliable principles and reasoning to
identify problems has the highest average score
(M = 3.88, SD = 0.87). 2) Identifying the source of the
problem follows closely (M = 3.85, SD = 0.85). 3) Using
facts from similar events to clarify the problem achieves
(M = 3.84, SD = 0.87). 4) Addressing the causes of the
problem immediately upon detection scores (M = 3.74,
SD=0.91).5)Observing fluctuations or changesin relevant
factors records (M = 3.72, SD = 0.90).

Component 3 - Analyzing Anomalies Abilities:

1) Identifying causes from past experiences holds
the highest mean (M = 3.91, SD = 0.88). 2) Considering
changes in factors related to the problem (M = 3.77,
SD = 0.88). 3) Searching for differences between
similar events, one with problems and one without
(M = 3.76, SD = 0.87). 4) Confirming analyzed causes
before proceeding with problem-solving (M = 3.73,
SD = 0.91). 5) Testing hypotheses that have been
set, which could not confirm the causes (M = 3.64,
SD = 0.92).

Component 4 - Recognizing Interconnections
of Causal Factors:

1) Using factual analysis to determine the inter-
connectedness of causal factors scores the highest
(M =3.87,5D = 0.84). 2) Identifying the impacts of various
causal factors (M = 3.82, SD = 0.86). 3) Identifying the
relevance of causal factors causing anomalies (M = 3.80,
SD = 0.84). 4) Managing impacts within an appropriate
timeframe (M = 3.71, SD = 0.89). 5) Analyzing in-depth
the reasons for fluctuations or changes in each factor
M = 3.69, SD = 0.88).

These detailed insights reflect the nuanced
capabilities within each component, indicating areas
of strength and potential focal points for further
development or training.

Component 5-Creativity in Developing Strategies
to Manage Causal Factors and Impacts:

1) Finding collaborative solutions with
stakeholders has the highest average score (M = 3.90,
SD = 0.87), highlighting the importance of teamwork and
cooperation in problem-solving. 2) Considering other
potential problems that may arise from the solution
methods is next, reflecting the ability to anticipate and
prepare for possible future challenges (M =3.86,5D = 0.86).
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3) Searching for technologies or innovative tools to
permanently manage the problem underscores a focus
on sustainability and long-term effectiveness (M = 3.85,
SD = 0.88). 4) Presenting innovative ideas for managing
the causal factors of the problem indicates a capacity
for creative thinking and innovation (M = 3.73, SD = 0.87).
5) Proposing new solutions for managing these causal
factors ranks last but is still significant, suggesting a
readiness to adapt and improve (M = 3.69, SD = 0.93).

These results demonstrate strong competencies
in innovative and collaborative approaches within
complex problem-solving contexts, particularly in
identifying and integrating long-term solutions with
the involvement of various stakeholders.

Test of the measurement model

1. For the component "Ability to Assess the
Complexity of Events," the standard score weightings
for the indicators are arranged from highest to lowest
as follows: Identifying the event's complexity level
(R = 0.83) followed by Identifying the relevance of
each issue (8 = 0.81), Articulating issues related to the
event before problem-solving (3 = 0.78), Identifying the
impacts arising from each issue (3 = 0.78), Explaining
to classmates to align them with the concept using
principles and reasoning (3 = 0.78) and Prioritizing
each issue (3 = 0.77).

2. For problem identification skills, the weights
of the indicators arranged from highest to lowest are
as follows: Using facts from similar events to identify
problems (3 = 0.85), followed by managing the causes
of problems immediately upon encountering issues
(R = 0.81). Observing fluctuations or changes in factors
related to the problem, using reliable principles and
reasoning to identify issues, and determining the origins
of problems all have equal weights (3 = 0.79).

3. For the component "Ability to Analyze
Anomalies," the standard score weightings for the
indicators are arranged from highest to lowest as follows:
Considering changes in factors related to the problem
(B =0.85) followed by Searching for differences between
events requiring solutions and similar events without
issues (8 = 0.83), Confirming causes analyzed before
proceeding with problem-solving (3 = 0.83), Identifying
causes from past experiences (3 = 0.81) and Conducting
tests on established hypotheses that fail to confirm
the causes (B = 0.75)

4. For the component "Ability to Recognize
Interconnections of Causal Factors," the standard score
weightings for the indicators are ranked from highest
to lowest as follows: Identifying the impacts of various
causal factors (8 = 0.84) followed by Identifying the
relevance of causal factors causing anomalies (3 = 0.82),
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Using factual analysis to determine the interconnect-
edness of these causal factors (3 = 0.82), Analyzing
in-depth the reasons for fluctuations or changes in
each factor (8 = 0.81) and Managing impacts within
an appropriate timeframe (3 = 0.80).

5. For the component "Ability to Create Strategies
to Manage Causal Factors and Impacts," the standard
score weightings for the indicators are arranged from
highest to lowest as follows: Presenting innovative
ideas for managing the causal factors of the problem
(R = 0.85) followed by Proposing new solutions for
managing these causal factors (3 = 0.83), Considering
other potential problems that may arise from the
solution methods (8 = 0.83), Seeking collaborative
solutions with stakeholders (3 = 0.75) and Looking
for technologies or innovative tools to permanently
address the problem (3 = 0.73).

From the second-order component analysis of
complex problem-solving skills among upper secondary
students, the findings indicate that all latent variable
weights are positive, ranging from 0.96 to 0.99. This
suggests a strong and positive relationship between
the observed indicators and their respective latent
variables, reflecting robust constructs within the
problem-solving framework. The breakdown is as
follows: Ability to Identify Problems (3 = 0.99) and
Ability to Recognize Interconnections of Causal Factors

Table 1

(R = 0.99) have the highest weights. This underlines
the critical importance of these skills in complex
problem-solving, where identifying the core issues
accurately and understanding how different factors are
interconnected are essential for effective resolution.
Followed by Ability to Analyze Anomalies (3 = 0.98)
and Ability to Create Strategies to Manage Causal
Factors and Impacts (3 = 0.98) are slightly lower but still
very high, indicating these abilities are almost equally
crucial. Analyzing anomalies involves understanding
the root causes and differentiating between normal
and problematic conditions, while creating strategies
focuses on developing actionable and innovative
solutions to address these causes. Ability to Assess the
Complexity of Events (8 = 0.96), although the lowest,
still holds significant importance. This ability involves
evaluating the overall complexity of situations, which
is fundamental to setting the stage for deeper analysis
and solution development.

These results demonstrate that each of these
skills plays a vital role in the complex problem-solving
process, with particular emphasis on the identification
and interconnection of problems. These findings could
be visually illustrated in graphs or tables (referred to
as Table 1 and Figure 2), providing a clear, structured
overview of how these components contribute to
effective problem-solving in educational contexts.

Results of the Second-Order Confirmatory Factor Analysis of the Complex Problem-Solving

Indicators

Factor score
coefficient

p K

Factor loading

First-order confirmatory factor analysis

Assessing the Complexity of Events

1. Articulate issues related to the event before proceeding

with problem-solving
2. Clearly identify the relevance of each issue
3. Identify the impacts arising from each issue

4. Explain to classmates to align them with the concept
using principles and reasoning

5. Clearly prioritize each issue

6. Identify the level of complexity of the event

b(SE) B

0.87(0.03) 0.78 26.00 0.00 0.61 0.08
0.89(0.03) 0.81 2859 0.00 0.66 0.10
0.85(0.03) 0.78 26.82 0.00 0.60 0.10
0.99(0.04) 0.78 27.05 0.00 0.61 0.10

0.89(0.03) 0.77 2658 0.00 0.59 0.08

1.00(0.00) 0.83 999.00 0.00 0.69 0.11
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Table 1
(continued)

Indicators

Factor loading

P

RZ

Factor score
coefficient

Problem Identification

1. Observe fluctuations or changes in various factors related
to the problem

2. Use reliable principles and reasoning to identify the problem
3. Determine the source of the problem
4. Use facts from similar events to clarify the problem

5. Address the causes of the problem immediately upon
identifying the issue

Analyzing Anomalies
1. Identify causes from past experiences

2. Search for differences between events that need
solutions and similar events that do not cause problems

3. Consider changes in factors related to the problem

4. Confirm causes analyzed before proceeding with
problem-solving

5. Conduct tests on established hypotheses that fail to
confirm the causes

Recognizing Interconnections
1. Identify the relevance of factors causing the anomalies

2. Use factual analysis to determine the interconnectedness
of these causal factors

3. Deeply analyze the reasons for fluctuations or changes in
each factor

4. |dentify the impacts of various causal factors

5. Manage the impacts within an appropriate timeframe

Creating Strategies to Manage Causal Factors and Impacts

1. Present innovative ideas for managing the causal factors
of the problem

2. Propose new solutions for managing these causal factors

3. Consider other potential problems that may arise from
the solution methods

4. Look for technologies or innovative tools to permanently
address the problem

5. Seek collaborative solutions with stakeholders

b(SE)

0.96(0.03)

0.92(0.03)
0.90(0.03)
1.00(0.00)
0.98(0.03)

0.95(0.03)
0.95(0.03)

0.98(0.03)
1.00(0.00)

0.91(0.03)

0.95(0.03)
0.95(0.03)

0.98(0.03)

1.00(0.00)
0.98(0.03)

0.97(0.03)

1.00(0.00)
0.92(0.03)

0.84(0.03)

0.85(0.03)

B

0.79

0.79
0.79
0.85
0.81

0.81
0.83

0.85
0.83

0.75

0.82
0.82

0.81

0.84
0.80

0.85

0.83
0.81

0.73

0.75

29.08

28.93
28.70
999.00

29.85

29.02
30.00

33.42
999.00

26.88

30.48

32.78

31.37

999.00
29.20

35.04

999.00
28.64

24.61

25.52

0.00

0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00

0.00

0.00

0.63

0.62
0.62
0.72
0.65

0.66
0.69

0.72
0.70

0.56

0.67
0.67

0.65

0.72
0.64

0.72

0.69
0.66

0.53

0.56

0.07

0.06
0.09
0.10
0.06

0.14
0.19

0.09
0.19

0.10

0.06
0.10

0.09

0.10
0.10

0.14

0.11
0.15

0.06

0.07
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Table 1
(continued)

Indicators

Factor score
coefficient

p K

Factor loading

Second-order confirmatory factor analysis
Assessing the Complexity of Events
Problem Identification

Analyzing Anomalies

Recognizing Interconnections

Creating Strategies to Manage Causal Factors and Impacts

b(SE) B

0.96(0.04) 0.96 2757 0.00 0.92
0.99(0.04) 0.99 2847 0.00 0.99
0.99(0.03) 0.98 30.20 0.00 0.96
0.96(0.03) 0.99 2991 0.00 0.99
1.00(0.00) 0.98 999.00 0.00 0.96

Chi-square = 363.75; df = 235; p = 0.00; CFl = 0.99; TLI = 0.99; SRMR = 0.02; RMSEA = 0.03

I Discussion

The key components of complex problem-solving
skills for upper secondary students encompass the
following essential elements:

Ability to Assess the Complexity of Events: This
involves the student's capability to understand and
evaluate the intricacies of situations. Indicators for
this skill include identifying the complexity of events,
understanding the relevance of each issue, assessing
the impact, and being able to explain these with
rational justification and prioritize accordingly. This
aligns with research by Fischer et al. (2012), which
emphasizes the importance of understanding complex
scenarios to effectively navigate and resolve them.

Ability to Identify Problems: This skill focuses
on the student's ability to pinpoint issues accurately
within a complex scenario. It involves recognizing the
nuances and specific details that frame the problem.

Ability to Analyze Anomalies: Students need to
differentiate between normal and abnormal conditions
and determine the root causes of the anomalies. This
involves a detailed analysis where past experiences
and close comparisons are leveraged to identify the
reasons behind the anomalies.

Ability to Recognize Interconnections of Causal
Factors: This capability entails understanding how
different factors within a problem are related and
how they interact to affect the overall situation. This
skill is crucial for developing effective strategies to
address complex problems comprehensively.

Ability to Create Strategies to Manage Causal
Factors and Impacts: This involves generating innovative
solutions to address the root causes and manage
the consequences effectively. It requires creativity, a

forward-thinking approach, and often collaboration
with others to devise and implement solutions.

These components are deeply interconnected,
with each building on the others to enhance the
overall problem-solving ability of students. For
instance, the ability to assess complexity directly
supports the capabilities to identify problems and
analyze anomalies, while the ability to recognize
interconnections and create strategies are necessary
for implementing effective solutions.

The research findings underscore the importance
of a holistic approach to problem-solving where
knowledge from past experiences is utilized to inform
current solutions, echoing Dérner (1996) perspective
on complex problem-solving. This approach is not just
about solving the problem at hand but also about
applying learned principles and logical reasoning to
develop and execute plans effectively. These skills
are essential for students as they prepare not only
for academic challenges but also for real-world issues
they will encounter in the future.

The ability to identify problems in complex
problem-solving for upper secondary students
involves key skills such as using facts from similar
events to enhance problem clarity, promptly managing
the root causes once identified, observing changes
and fluctuations in relevant factors, applying logical
reasoning and reliable principles for precise problem
identification, and understanding the origins of issues.
These skills align with research by Jonassen (2000), who
emphasizes comparing current problems with past
experiences to enhance problem-solving, and Rittel and
Webber (1973), who define essential problem
identification criteria such as clarity, specificity, and
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Figure 2
Second Order Confirmatory Factor Analysis of Complex Problem Solving of Higher Secondary Students

| Articulate issues related to the event before proceeding with problem-solving

0. 78
| Clearly identify the relevance of each issue

081

Assessing | Identify the impacts arising from each issue

Complexity

| Explain to classmates to align them with the concept using principles and reasoning
0 77

*| Clearly prioritize each issue

| Identify the level of complexity of the event

| Observe fluctuations or changes in various factors related to the problem

0.79
’| Use reliable principles and reasoning to identify the problem

0.79
0\79} Determine the source of the problem |

Problem
|dentification

085

| Use facts from similar events to clarify the problem
0.81

| Address the causes of the problem immediately upon identifying the issue

f| Identify causes from past experiences |

98L| search for differences between events that need solutions and similar events

f that do not cause problems

0.83
Complex Analyzing : )
. X o.85>| Consider changes in factors related to the problem |
Problem Solving Anomalies 083
| Confirm causes analyzed before proceeding with problem-solving |
0.75
| Conduct tests on established hypotheses that fail to confirm the causes |
| Identify the relevance of factors causing the anomalies |
0. 82
| Use factual analysis to determine the interconnectedness of these causal factors
Recognizing 082 : :
. 0.81>| Deeply analyze the reasons for fluctuations or changes in each factor
Interconnections 84

0.80

‘| Identify the impacts of various causal factors |

| Manage the impacts within an appropriate timeframe

| Present innovative ideas for managing the causal factors of the problem

085

| Propose new solutions for managing these causal factors

Creating Strategies to  |/ya5 |
Manage Causal Factors 0\.81> Consider other potential problems that may arise from the solution methods |

and Impacts V-3

Look for technologies or innovative tools to permanently address the problem

0.75

| Seek collaborative solutions with stakeholders

Chi-square = 247.62; df = 215; p = 0.06; CFl = 0.99; TLI = 0.99; SRMR = 0.01; RMSEA = 0.01
Note: **p<.001
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measurability. Incorporating these skills into educational
settings helps students not only understand theoretical
content but also apply practical problem-solving
methods effectively.

In the realm of analyzing anomalies as part of
complex problem-solving, studies have identified
key indicators such as the assessment of changes
in factors related to the problem, and comparing
events that resulted in issues with those that did not
to spot differences. Before proceeding with solutions,
it's crucial to confirm the causes identified and utilize
past experiences to establish reasons for these issues.
Additionally, hypothesis testing is performed to validate
these causes, which may not always confirm the initial
analysis. This methodology aligns with Sterman's (2000)
research, which emphasizes the necessity of considering
relevant factors and applying existing knowledge to
analyze and solve problems. Similarly, Dérner and Funke
(2017) highlight that beyond analyzing the causes of
problems, learners must also identify what information
the problem presents, what needs solving, and then
proceed to formulate and test hypotheses. These
processes are fundamental in equipping students with
the analytical skills required to effectively address and
solve complex problems.

The ability to discern the interconnectedness of
various factors causing problems is a critical skill in
complex problem-solving. Research findings indicate
that the primary indicator is the ability to identify the
impacts of these factors. Following this, it is essential
to recognize the relationships between the factors
causing disruptions and use factual data to analyze
these relationships. Deep analytical insights into the
reasons for variability or changes in each factor are
also crucial. Effective management of the consequenc-
es within an appropriate timeframe is necessary for
resolving such complex scenarios.

This approach aligns with Senge's (2006)
methodology, which emphasizes the importance of first
understanding the causal factors of a problem, then
breaking them down into manageable components, and
exploring how these components interlink. Similarly,
Meadows (2008) emphasizes using existing knowledge
or past experiences to solve problems by analyzing
all facts comprehensively, examining the interrelations
among problem factors, and understanding the reasons
for changes in each factor. This thorough analysis aids
in crafting effective solutions to complex problems,
highlighting the importance of a systematic and
integrated approach in educational settings and
real-world applications. This skill not only facilitates
problem resolution but also fosters a deeper under-

standing of system dynamics and their applications
in various disciplines.

The ability to creatively develop solutions for
managing the factors causing problems and their
impacts is crucial in complex problem-solving. The
primary indicator of this skill is the ability to introduce
innovative ideas for managing these causative factors.
This is followed by presenting new solutions,
considering potential subsequent issues that may
arise from the solutions, and collaboratively finding
remedies with stakeholders, potentially involving
innovative technologies or tools for permanent res-
olution.

This approach is supported by research from
Dyer et al. (2011), which suggests that handling the
causative factors of problems effectively requires
creative thinking. This includes the ability to adapt
thought processes to overcome obstacles as they
occur. Additionally, Heifetz et al. (2002) emphasize that
learners must adopt a systematic thinking approach
that allows them to understand and connect various
factors involved in solving a problem, and to effectively
communicate these strategies within a team. This
comprehensive understanding and application of
innovative problem-solving strategies are essential for
dealing with complex issues in a way that not only
addresses the immediate problem but also anticipates
and mitigates potential future complications.

HE Conclusion

The key components of complex problem-solving
skills for upper secondary school students encompass
five main areas: 1) The ability to assess the complexity
of situations, 2) The ability to identify problems, 3) The
ability to analyze anomalies, 4) The ability to perceive
the interrelations among causal factors of problems,
and 5) The ability to creatively devise strategies to
manage the causative factors of problems and their
impacts. Among these, the ability to identify problems
and to perceive the interrelations of causative factors
holds the highest weight. Following these are the
abilities to analyze anomalies and to creatively devise
management strategies, with the ability to assess the
complexity of situations ranking last. These components
form a structured framework that guides students
in systematically tackling complex challenges,
emphasizing the integration of analysis, identification,
and innovative problem-solving strategies.

To design an educational system for enhancing
complex problem-solving skills in upper secondary
school students, it is crucial to emphasize essential
capabilities such as identifying problems by under-
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standing their characteristics and origins, recognizing
interrelationships among causative factors, analyzing
anomalies by comparing similar situations, creatively
formulating strategies for managing these factors, and
assessing the complexity of scenarios. Using real-world
scenarios and simulations can make the learning
process engaging and practical, equipping students
with direct applications to real-life challenges.
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I Abstract

This research aimed 1) to develop a model for enhancing the capabilities of teachers as educational innovators using
an integrated strategy for teachers under local administrative organizations, 2) to test the implementation of this model in
real-world settings, and 3) to establish guidelines for strengthening the capacity of teachers as innovators. The developed
model comprises five key components: 1) principles, 2) objectives, 3) content for designing and developing teacher innovators,
4) learning activities to promote teacher innovation, and 5) evaluation and assessment. The population for this study included
five teachers from schools under local administrative organizations in the lower northern region, selected through random
sampling. The research tools included in-depth interviews, questionnaires, and learning outcome assessments. The data were
analyzed using descriptive statistics and t-tests. The results indicated that teachers who participated in the training exhibited
significantly higher characteristics of educational innovators compared to before the training, with statistical significance at
the .05 level. The development of these skills enabled teachers to design effective learning activities which focused on
innovation. Promoting learning and innovation through professional learing communities (PLCs) allowed teachers to share
knowledge and experiences, fostering an environment that encourages experimentation and creativity. The use of modern
technology and teaching materials, along with financial support for teachers to develop and test teaching innovations,
enhanced the effectiveness and engagement of the learning process. Continuous assessment and monitoring of teacher
development enabled ongoing improvement and adaptation of teaching practices. Furthermore, the promotion of research
and professional development empowered teachers to continually refine their teaching methods.

Keywords: innovator teacher competence, integrative strategies, teachers under local administrative organization
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B Abstract

The objectives of this research were 1) to study health information seeking behavior (HISB) among elderly Muslims in
Pattani province with differing personal factors, and 2) to study the development guidelines for HISB among elderly Muslims.
The sample groups consisted of elderly Muslims aged 60 and above, selected through multistage random sampling, with
a total of 400 people. Eleven experts were also selected for the purpose of qualitative study. Data was collected through
questionnaires and semi-structured interviews in both Thai and local Melay ldialect. Data obtained was analyzed using the
simple descriptive statistics include, percentages, means, and analysis of variance (ANOVA). The research findings revealed
that the overall health information seeking behavior among elderly Muslims in Pattani province was at a moderate level
(M =3.35,SD = 0.76). Elderly Muslims in Pattani province with differing personal factors showed that their health information
seeking behavior did not significantly differ overall, but significant differences were found in specific aspects at a significance
level of .05. Moreover, the development guidelines can be summarized into eight approaches 1) developing the skills of the
elderly in accessing health information resources, 2) developing caregivers’ knowledge and skills in seeking health information,
3) developing media and communication channels aligned with culture, language, and religious, 4) strengthening the academic
health knowledge of public health volunteers, 5) develop health information seeking behavior among the people before
they reach old age, 6) developing the roles of religious leaders and mosque committee by equipping them with health care
knowledge and skills, 7) develop the community health charters, and 8) establishing mechanism to encourage lifelong

learning through the involvement of all sectors.

Keywords: elderly people, Muslim, health information seeking behaviors, health literacy

I Introduction

The rapid growth of digital technology has made
it much easier and faster for people to access various
information and news than ever before, especially
through online social media, which has almost replaced
other media in disseminating information. This has led
to a transformation of content producers from experts
to online social media users who can create and
distribute content more freely (The digital tips, 2022).
This has had an impact on information consumers who
may lack the knowledge and skills to evaluate information,
especially health information, where there has been
increased interest since the COVID-19 pandemic. There
is widespread sharing and dissemination of health
information, primarily through online social media
platforms such as Facebook, Line, Instagram, and
YouTube. However, much of this health information
contains a significant amount of misinformation or fake
news, such as the false claim that marijuana can cure
COVID-19 (K@pook!, 2020) or the advertising of fake or
low-quality dietary supplements (Thailand Consumers
Council, 2023), leading to both direct and indirect impacts
on consumers, including financial losses, wasted time,
and negative health consequences in other aspects.
Especially the elderly, who face more health issues
than other age groups, experience physical, mental,

and social deterioration, such as chronic illness, feeling
of decreased self-worth, and becoming a burden of
children. Additionally, they often suffer from sickness
and neglect (Nawsuwan & Suwanraj, 2019). Moreover,
Silangirn (2017) found that 52.5% of the elderly have
moderate health care behavior, one factor related to
the self-care behavior of the elderly is their awareness
of health information. Elderly individuals with higher
levels of education or those who got educated are better
able to access beneficial sources and understand
various health information. They have a greater ability
to choose appropriate diets, activities, or practices
compared to those with no or lower levels of education.
Additionally, those with higher education levels
have better skills in seeking health information, the
confidence to ask questions, and the ability to exchange
self-care information with experts or healthcare
providers. Communication and health information
seeking skills are crucial for supporting the health care
of elderly individuals with various diseases. Having
relevant information about their conditions enables
patients to better understand their illnesses and
how to care for themselves (Rungnoei et al., 2020).
According to findings research found that most Thai
people lack media literacy skills and have very low
health literacy compared to other types of knowledge

N 25


https://so04.tci-thaijo.org/index.php/jil

N
JI Journal of Information and Learning
Volume 35, Issue 3, September-December, 2024

especially elderly people are often become victims
of fake news and misleading advertisements regarding
health care. In the year 2022, it was noted that 22% of
the elderly acknowledged being victims of deception
through media, up from 16% in 2021. Among the elderly
who are open to media, they are more likely to be victims
than those who are not. The most common deceptions
involve being persuaded to purchase low-quality
goods (46.14%) and to buy medicines and health
care products (30.23%) (Duangphummes, 2023).
Consequently, it appears that while Thais are interested
in health care, they lack resilience in preventing fake
news or misinformation. Furthermore, it has been found
that the elderly have insufficient health knowledge,
especially regarding understanding health information,
health communication, accessing health information
sources, and health services (Boonsatean & Reantip-
payasakul, 2020).

These situations show that health information
seeking behavior is very important because it involves
activities or behaviors related to information, connecting
individuals to various information sources through
dissemination channels. It encompasses the need
for information, seeking information, and applying
information as well as communication with others. These
behaviors can manifest in face-to-face communication
and receiving information from various media sources
(Boonprakong et al., 2018). Information behavior reveals
the steps involved in different activities such as the
need for information, seeking information, exchanging
information, and using information. It also helps to
understand how people seek information, manage,
provide, and use information in different contexts.
Some individuals might abandon the process if the
information need is not urgent or not important to their
life at that moment (Chanlun, 2020). Health information
seeking behaviors includes both active and passive
approaches. The principle of HISB showed that individual
behavior occurs from their needs to enhance or take
care of healthier with 3 different goals: 1) who faces
the health risk and need to seek information for solving
health problems. 2) who need health information
to support their medical decision and communicate
with medical staff. And 3) who need to change his/her
health behaviors for promoting healthy and preventing
health problems (Lalazaryan & Zare-Farahbandi, 2014).

The elderly population in Pattani has been steadily
increasing. In 2020, there were 88,994 elderly individuals,
accounting for 12.26%, and in 2021, there were 90,654
elderly people, accounting for 12.43% (Office of Social
Development and Human Security Pattani Province,
2022). This marks the first level of transitioning into an
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elderly society, with a full transition expected by the
year 2573. Majority of populations in Pattani province
are Muslims, 87.96%. However, the positive health
behaviors among the elderly in Pattani province are
only at 6.9%, the lowest compared to all provinces
in the 12th health region. According to the study by
Rakpanusit et al. (2020), elderly people in the southern
border provinces generally have moderate health
literacy, which is often insufficient for proper health care.
Considering academic principles, health information
seeking behaviors affected to health literacy Uordan et al,,
2010). Health information seeking is a method that aids
individuals in searching for relevant health-related
data, leading to improved health behavior changes and
increased health literacy. Through research results, it has
been found that most elderly people exhibit moderate
level of health information seeking behaviors, with
internet or online media being the lowest level utilized.
(Jaemtim & Yuenyong, 2019; Boonchuay et al., 2020).
As a result of the difficulty in using information and
communication technology, and the overwhelming
amount of information available on internet, it becomes
challenging to evaluate and filter which information
reliable and high quality (Chansirivat, 2012).

Therefore, health information seeking behavior
for the elderly is crucial for supporting individuals find
or search health information, enhancing their health
behaviors and self-care (Trainattawan et al., 2020).
It enables them to manage and protect themselves
from various illnesses as stated by Lalazaryan and
Zare-Farashbandi (2014), "One of the methods used
to prevent disease is to provide patients with health
information and encourage them to seek additional
relevant health information... receiving accurate and
sufficient health information ultimately leads to enhance
health behaviors". This research is interested in studying
health information seeking behavior of elderly Muslim
in Pattani province by focusing on age, marriage
status, gender, education level, occupation, income
and exploring development guideline to enhance
their behaviors and inform relevant agencies to design
policy and drive the development of health information
seeking behaviors of the elderly and all ages people
in the close future.

HlE Objectives

1. To study the health information behaviors of
elderly Muslims in Pattani province.

2. To study development guidelines for health
information seeking behaviors among elderly Muslims
in Pattani province.
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I Conceptual Framework

This research is a study on health information
seeking behavior, which involves the behaviors or
actions of individuals in different ways to obtain the
health information they need, such as healthcare
information, health promotion activities, health risks,
and illness conditions. The behaviors or actions in an
individual's health information seeking cover the contexts
of 1) health maintenance situations, 2) involvement
and engagement in medical decision-making, and
3) behavior change and preventive behaviors. For the
components of health information seeking behavior,
various elements can be used as guidelines to develop
a guestionnaire on health information seeking behavior
for the elderly in this study. These components
include needs, stimuli or motivations, purposes or goals

Figure 1
Conceptual Framework

Personal status of Muslim elderly

1. Age

2. Gender

3. Marriage Status
4. Education Level
5. Occupation

6. Income

Il Research Methodology

This research employs a survey-based approach,
gathering both quantitative and qualitative data.
Quantitative data collection about health information-
seeking behaviors and health literacy of elderly
Muslims aged 60 and above in Pattani province.
Quialitative data collection aims to identify guidelines
for developing health information seeking behaviors
through interviews with 11 experts.

Research Samples and Sampling

The populations comprised elderly Muslims in
Pattani province aged 60 and above, approximately
90,654 people (data for year 2021). Following the
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of information seeking, types of health information
thatalignwiththe needs, search tools, channels or sources
for accessing information, evaluation of information,
and the application of information. (Freimuth & Stein,
1989; Lambert & Loiselle, 2007; Longo, 2005; Wongsate,
2013). Eight components adapted from the these
academic elements have been applied for this
research: 1) needs for health information seeking,
2) objectives of health information seeking, 3) sources
of health information seeking, 4) content or format
of health information seeking, 5) motivation of health
information seeking, 6) analysis and evaluation of
health information, 7) utilization of health information,
and 8) problems and barriers in seeking information,
as illustrated in Figure 1.

Health Information Seeking Behaviors

. Needs for health information seeking

. Objectives of health information seeking

. Sources for health information seeking

. Content or format of health information seeking
. Motivation of health information seeking

. Analysis and evaluation of health information

. Utilization of health information

o ~N O U AW N -

. Problems and barriers in seeking information

!

Development guidelines to enhance health
information seeking behaviors of elderly Muslims

in Pattani Province.

criterion of at least 10 participants per parameter
(Hair et al,, 2010), the sample size was initially set at 340.
However, to protect data loss and incompleteness,
the sample size was increased by 20%, total samples
were 408 people with multi-stage sampling technique
but yielding a dataset of 400 responses. Additionally,
an expertise group for gathering data about guidelines
to develop health information-seeking behaviors of
elderly Muslims were 11 experts in health behavior
development, Islamic studies, education, and medical
personnel from the provincial public health office,
selected based on their relevant expertise and
contributions to the field.
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Research Process

The research process was divided into two phases
as follow:

Phase 1: To study the health information seeking
behaviors of elderly Muslims in Pattani province. This
phase aim to examine the level of health information-
seeking behaviors of elderly Muslims, compare their
health information seeking behaviors based on individual
factors, and investigate the relationship between health
literacy and health information-seeking behaviors
among elderly Muslims.

Phase 2: To study development guidelines for
health information seeking behaviors of elderly Muslims
in Pattani province. The results of research were
used to discuss in focus-group with 11 experts, then
analyzed and summarized key issues that can apply
both policy and practical interventions.

Ethical Considerations

Ethical clearance was obtained from the Ethics
Committee for Humanities, Social Sciences and
Education, Prince of Songkla University, Pattani
Campus. (ethics approval number: psu.pn.2-026/65)

Research Instrument

The research instrument was a Likert scale
questionnaire with 5 levels, available in both Thai and
Malayu dialect languages. It consisted of three parts:
Part 1 contained of participants’ general information,
part 2was a questionnaire on health information-seeking
behaviors with 60 items, and part 3 was an assessment
of health literacy with 20 items. The tool was evaluated
by 7 experts in health research, information technology,
measurement and evaluation, and Malayu dialect
language. The evaluation results by these experts
revealed that the questionnaire had excellent quality,
with an average score of 4.57, and it was further tested
for reliability, yielding a confidence coefficient of 0.89.

Data Collection

The dataset was collected by these following
steps:

1. Translated questionnaire into Malayu dialect
language to facilitate reading and answering for elderly
Muslims who can read books. And it was provided as
a euideline for research assistants to gather data.

2. Trained research assistants the method to
gather data and informed the confidential standards
according to research ethics.
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3. Prepared a cooperation request letter for
gathering data and seeking permission from the
community’s leaders.

4. Gathered data with 400 elderly people in
Pattani by explaining details such as research objectives,
questionnaire-answering procedures, confidentiality
standards, and the right to withdraw from data provision,
and guidelines for giving consent.

5. Conducted qualitative data about strategic
guidance on developing health-Information seeking
behaviors by focus group techniques with 11 experts
in health behavior development, information behav-
ior of elderly people, Islamic studies, and medical
professionals from Pattani Provincial Health Office.

Data Analysis

Data were gathered and analyzed by using
descriptive statistics including calculating statistical
values such as mean, standard deviation, percentage,
and conducting Analysis of Variance (ANOVA) to
examine variability.

I Findings

The results of this study found that the sample
group consisted of elderly Muslims aged 60 years and
above, totally 400 participants. Most of them were
females, 55%, age range was predominantly between
60-69 years, 52.50%, their majority were in martial
relationship, 56.80%, had attained primary education
level, 52.80%, and 63.80% weare not engaged in any
occupation, with 41.30% having no income. The primary
source of income for most participants was from elderly
living allowance, 94.25%. Regarding language proficiency,
most participants could not use Thai language; could
not speak, 57.50%, could not read, 56.00%, and
could not hear 41.50%. Additionally, 43.50% had high
blood pressure. All research findings were presented
according to research objectives as follow:

1. The findings of studying the level of health
information seeking behavior among elderly Mus-
lims with differing personal factors, as shown in
the table 1-8.

This objective presents the research findings
on the levels of health information seeking behaviors
among elderly Muslim in Pattani province with
7 different personal factors. It is shown as table and
figure 1-8.
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Table 1
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Level of Health Information Seeking Behaviors among Elderly Muslims in Pattani Province

Health Information Seeking Behaviors M SD Level of Behavior
Needs for Health Information Seeking 3.54 1.29 High level
Objectives of Health Information Seeking 4.10 1.19 High level
Sources for Health Information Seeking 1.52 0.92 Low level
Content or Format of Health Information Seeking 3.89 1.22 High level
Motivation of Health Information Seeking 3.48 1.22 Moderate level
Analysis and Evaluation of Health Information 2.98 1.34 Moderate level
Utilization of Health Information 3.35 1.33 Moderate level
Problems and Barriers of Health Information Seeking 3.97 1.28 High level
Total 3.35 0.76 Moderate level

From Table 1, it is found that the overall level of
health information seeking behavior was at a moderate
level (M =3.35,5D = 0.76). when considering each aspect,
it shows that elderly Muslims has the highest average
score of health information seeking behavior in terms of
the objective of health information seeking (M = 4.10,
SD = 1.19), follows by the aspect of problems and
barriers in health information seeking (M = 3.97,
SD = 1.28), the content desired for health information
seeking (M = 3.89, SD = 1.22), and the need for health
information seeking (M = 3.54, SD = 1.29) respectively.
Meanwhile, the aspect of information source used for

Table 2

health information seeking has the lowest average
score (M = 1.52, SD = 0.92), and the aspect of analysis
and evaluation of health information (M = 2.98,5D = 1.34).
These results indicated that elderly Muslims in Pattani
Province had objectives and desired to seek health
information, but they face up to problems and barriers in
health information seeking. The sources of information
used for seeking health information, and analysis
and evaluation of health information has remained
obstacles and significant problems for elderly Muslims
in Pattani Province.

Health Information Seeking Behaviors of Elderly Muslim in Pattani Among age Factors

Health Information
Seeking Behaviors

Source of variation SS

df Meaning

Sources for Health Between group 25.379 2 12.689 16.011 <.001* Different
Information Seeking .
Within group 314.641 397 793
Total 340.020 399
Analysis and Evaluation Between group 13.166 2 6.583 3712 .025% Different
of Health Information .
Within group 704.045 397 1.773
Total 717.211 399
Problems and Barriers of Between group 24.493 2 12.247  7.7186  <.001* Different

Health Information Seeking

Within group 624.415 397 1.573

Total 648.908 399
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N
Table 2
(continued)

Health Information Source of variation SS

Seeking Behaviors

Meaning

df

Total Between group 2.668
Within group 226.839
Total 229.507

2 1.334 2.334 .099 Non different
397 0.571
399

*Statistically significant at the .05 level

From Table 2, it is found that overall, elderly
Muslims in Pattani province with different ages exhibit
no significant difference in their health information
seeking behaviors (F = 2.334, p = 0.099). However, upon
considering each aspect, it is found that the elderly

Table 3
Health Information Seeking Behaviors of Elderly Muslims

Muslims among different ages are statistically significant
differencesatthe .05 levelin sources of health information
seeking (F=16.011, p <.001), analysis and evaluation of
health information (F = 3.712, p = 0.025), and problems
and barriers (F = 7.786, p < .001) aspect.

in Pattani Province Among Marriage Status Factors

Health Information Source of variation SS daf MS F p Meaning
Seeking Behaviors
Sources for Health Between group 22.415 4 5.604 6.969  <.001* different
Information Seeking .
Within group 317.605 395 0.804
Total 340.020 399
Problems and Barriers of Between group 31.738 4 7.934 5078  <.001* different
Health Information Seeking .
Within group 617.170 395 1.562
Total 648.908 399
Total Between group 0.713 4 0.178 0.308 873
Within group 228.794 395 0.579
Total 229.507 399

*Statistically significant at the .05 level

From Table 3, it is found that, overall elderly
Muslims in Pattani province with different martial
statuses exhibit no significant difference in their health
information seeking behaviors (F = 0.308, p = 0.873).
However, upon considering specific aspects, it is found
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that elderly Muslims in Pattani with different martial
statuses has statistically significant differences at the
.05 level in sources for health information seeking
(F=6.969,p <.001) and aspects of problems and barriers
in health information seeking (F = 5.078, p = .001).
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Table 4

Health Information Seeking Behaviors of Elderly Muslim in Pattani, Among Education Level Factors

Health Information

Source of variation

SS

df

Meaning

Seeking Behaviors

Sources for Health Between group 91.909 5 18.382  29.191  <.001* Different
Information Seeking .
Within group 248.110 394 0.630
Total 340.020 399
Analysis and Evaluation Between group 25.051 5 5.010 2.852 .015% Different
of Health Information .
Within group 692.160 394 1.757
Total 717.211 399
Problems and Barriers of Between group 112.766 5 22553  16.574  <.001* Different
Health Information Seeking e
Within group 536.143 394 1.361
Total 648.908 399
Total Between group 3.724 5 0.745 1.300 263 Non different
Within group 225.783 394 0.573
Total 229.507 399

*Statistically significant at the .05 level

From Table 4, it is found that, elderly Muslims
in Pattani province with differing level of education,
there is no significant difference in health information
seeking behaviors overall (F = 1.300, p = 0.263).
However, when considering specific aspects, it is found
that elderly Muslims in Pattani province with differing

Table 5

levels of Education has statistically significant differences
at the .05 level in the sources of information seeking
(F=29.191, p <.001), analysis and evaluation of health
information (F = 2.852, p = 0.015), and problems
and barriers of health information seeking behavior
(F = 16.574, p < .001) respectively.

Health Information Seeking Behaviors of Elderly Muslim in Pattani, Among Occupation Factors

Health Information Source of variation SS df Meaning

Seeking Behaviors

Sources for Health Between group 81.890 6 13.648 20.779  <.001* Different
Information Seeking .
Within group 258.130 393 0.657
Total 340.020 399
Analysis and Evaluation Between group 46.380 6 7.730 4529  <.001* Different
of Health Information o
Within group 670.831 393 1.707
Total 717.211 399
Utilization of Health Between group 24.558 6 4.093 2.369 .029* Different
Information "
Within group 678.912 393 1.728
Total 703.470 399

B 31



N
JI Journal of Information and Learning
Volume 35, Issue 3, September-December, 2024

Table 5
(continued)

Health Information Source of variation ) Meaning

Seeking Behaviors

Problems and Barriers of Between group 78.387 6 13.065 8999  <.001* Different

Health Information Seeking o
Within group 570.521 393 1.452

Total 648.908 399

Total Between group 6.802 6 1.134 2.001 .065 Non different
Within group 222705 393 0.567
Total 229.507 399

*Statistically significant at the .05 level

From Table 5, it is found that among elderly .05 level in sources of health information seeking
Muslims in Pattani province with differing occupations, (F=20.779, p <.001), analysis and evaluation of health
there is no significant difference in health information information (F = 4.529, p < .001), utilization of health
seeking behavior overall (F = 2.001, p = 0.065). However, information (F = 2.369, p = 0.029), and problems
when considering specific aspects, it is found that and barriers in seeking health information (F = 8.999,
elderly Muslim in Pattani with differing income levels p < .001) respectively.

exhibited statistically significant differences at the

Table 6
Health Information Seeking Behaviors of Elderly Muslim in Pattani, Among Income Factors

Health Information Source of variation SS daf Meaning

Seeking Behaviors

Needs for Health Between group 7.071 6 1.178 0.700 .649 Non different

Inf tion Seeki
nformation Seeking Within group 661.256 393 1.683

Total 668.326 399

Objectives of Health Between group 5.740 6 0.957 0.673 672 Non different

Inf tion Seeki
nformation Seeking Within group 558.817 393 1.422

Total 564.556 399

Sources for Health Between group 81.890 6 13.648  20.779  <.001* Different

Information Seeking e
Within group 258.130 393 0.657

Total 340.020 399

Content or Format of Between group 8.762 6 1.460 0.988 433 Non different

Health Information Seeking .
Within group 580.738 393 1.478

Total 389.500 399
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Table 6
(continued)

Health Information Source of variation SS
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Meaning

Seeking Behaviors

Motivation of Health Between group 18.078 6 3.013 2.059 .057  Non different
Information Seeking o
Within group 575.052 393 1.463
Total 593.130 399
Analysis and Evaluation Between group 46.380 6 7.730 4529  <.001* Different
of Health Information .
Within group 670.831 393 1.707
Total 717.211 399
Utilization of Health Between group 24.558 6 4.093 2.369 .029% Different
Information s
Within group 678.912 393 1.728
Total 703.470 399
Problems and Barriers of Between group 78.387 6 13.065 8999  <.001* Different
Health Information Seeking .
Within group 570.521 393 1.452
Total 648.908 399
Total Between group 6.802 6 1.134 2.001 .065 Non different
Within group 222.705 393 0.567
Total 229.507 399

*Statistically significant at the .05 level

From Table 6, it is found that among elderly
Muslims in Pattani province with differing income
levels, there is no significant difference in overall
health information seeking behavior (F = 2.001,
p = 0.065). However, when considering specific aspects,
it is found that elderly Muslims in Pattani province
with differing income levels exhibited statistically

Table 7

significant differences at the .05 level in aspects of
sources of health information seeking (F = 20.779,
p <.001), analysis and evaluation of health information
(F =4.529, p < .001), utilization of health information
(F = 2.369, p = 0.029), and problems and barriers in
health information seeking (F = 8.999, p < .001).

Health Information Seeking Behaviors of Elderly Muslim in Pattani, Among Gender Factors

Health Information Seeking Behaviors

Female

Needs for Health Information Seeking

Objectives of Health Information Seeking
Sources for Health Information Seeking

Content or Format of Health Information Seeking

Motivation of Health Information Seeking

3.59 1.26 3.50 1.32
4.15 1.14 4.06 1.23
1.63 0.97 1.43 0.88
3.88 1.24 3.90 1.20
3.50 1.23 3.46 1.21
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Table 7
(continued)

Health Information Seeking Behaviors

Female

Analysis and Evaluation of Health Information 3.10 1.32 2.87 1.35
Utilization of Health Information 3.46 1.32 3.27 1.33
Problems and Barriers of Health Information Seeking 3.90 1.31 4.04 1.24
Total 3.40 0.76 3.31 0.76

Level of behavior Moderate Moderate

From Table 7, it is found that among elderly
Muslims in Pattani province with differing genders,
there is no significant difference in health information
seeking behavior, with a moderate level. Males have
an average behavior level of 3.40, while females have
an average behavior level of 3.31, respectively.

2. The study results on guidelines for developing
health information seeking-behavior among elderly
Muslims in Pattani province.

The findings of qualitative research with focus
group discussion among 11 experts, found that 8 useful
development guidelines to enhance Muslim elderly’s
health information seeking behaviors are as follows:

1) developtheelderly’sskillsforaccessinghealth
information sources because of health information
sources are disseminated in healthcare facilities, by
medical personnel, and through radio, television, print
media, and online platforms, moreover, the research
finding shows that sources for health information
seeking are at a low level. Therefore, it is essential to
develop information seeking skills, questioning, and
conversation with medical personnel, as well as in
using technology to access health information from
reliable sources.

2) develop caregivers’ knowledge and skills in
seeking health information especially, access health
information resources, use technology to track and
seek health information, conversation with medical
personnel, analyze and evaluate information to prevent
the misuse of incorrect health information among
the elderly, recognizing fake news, and understanding
health media.

3) develop media and communication channels
that align with culture, language, and religion. Most
elderly Muslims in Pattani Province cannot listen, speak,
read, or write in Thai, creating a barrier to accessing
health information disseminated in various media types.
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Therefore, developing media content must follow
principles that use the language elderly people use
in their daily lives, making it easy to understand. The
health content should be straightforward, immediately
actionable, and not complicated.

4) strengthen the academic health knowledge
of public health volunteers by developing digital
technology skills for seeking health information
beneficial to the local population, and enhancing health
communication skills to explain health information
in a way that is easy for the public to understand, it
will be possible to provide advice and address basic
issues before referring individuals to doctors for further
diagnosis and treatment.

5) develop health information seeking
behavior among the people before they reach old age,
to prepare their health literacy and the ability to select
accurate and appropriate health information. These
can be used to maintain health and prevent diseases
or premature health deterioration before reaching
old age.

6) promote the roles of religious leaders and
mosque committee by equipping them health care
knowledge and skills, integrating Islamic principles
into health care information which can promote the
correct and safe utilization health information of the
public in accordance with both health and religious
principles.

7) develop the community health charters align
with religious principles, lifestyles, and local culture for
enabling the community to take care of one another,
provide mutual support in health matters, and be
guided by public health agencies and educational
institutions.

8) establish mechanism to encourage lifelong
learning through the involvement of all sectors with
the process of 3 parts stimulation; (1) information users,
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(2) service providers, (3) health information which must
be produced in accordance with the local context.

I Discussion and Conclusion

The research finding from this study indicate that
most of elderly Muslims, regardless of gender, age,
occupation, socioeconomic status, and background,
exhibit health information seeking behaviors at
a moderate level overall. Similarly, in a study by
Silagimn (2017), it was found that 52.5 percent of elderly
people had moderate health care behaviors. One of
the factors related to self-care behavior among the
elderly is their perception of health information. When
elderly people have higher levels of education or
access to various health information sources, they are
more likely to make informed choices regarding diet,
activities, or appropriate self-care methods compared
to those with lower levels of education or limited
access to information.

Upon further study, it is found that elderly
Muslims exhibit a high level of health information
seeking behavior in aspect of the needs for health
information seeking, objectives of health information
seeking, and motivation of health information seeking.
Most of information sought is for disease treatment,
prevention, and alleviation of the severity of their own
illness, according to the study by Boonchuay et al.
(2020), which found that the elderly in Songkhla province
primarily seek health information with the utmost
intention of disease prevention. They seek information
regarding various diseases commonly affecting the
elderly,suchasheartdisease, bone disease, hypertension,
cancer, kidney disease, arthritis, Alzheimer’s, and
diabetes.

However, the findings show that health information
seeking behaviors in aspect of the sources of health
information seekingis at a low level. Most of them obtain
health information through inquiries with medical
personnel or public health volunteers because of the
relatively impoverished status of elderly Muslims, who
often do not engage in employment and lack regular
income, relying on living allowance from government
and occasionally from their son/daughter. They often
lack digital technology equipment, radios, or televisions
(in rural areas). Consequently, they are unable to
access health information from various sources.
Moreover, most of elderly Muslims speak Malayu dialect
but cannot read, write, and speak Thai language, which
is barriers to access some media formats of health
information, such as online platforms, printed media, or
academic documents which published in Thai language.
This result is significant challenges in health information
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seeking because commmunication skills and ability to seek
health information are crucial factors in supporting the
health care of elderly people with various diseases.
The more they get health information, the more they
understand and take care of themselves properly
(Rungnoei et al., 2020).

Moreover, the findings show that their health
information seeking behaviors in aspect of problems
and barriers of health information seeking behaviors
is at a high level. Especially, the sources of health
information seeking are limited, the motivation for
health information seeking, and the analysis and
evaluation of health information are at a moderate
level. This aligns with findings of scholars, who have
found that factors influencing the health information
seeking behavior of the elderly include fundamental
cultural, linguistic, gender, and health literacy factors.
Minority or ethnic groups in countries often face more
difficulties in accessing health information compared
to the majority population (Lorence et al., 2006;
Gholami et al., 2014; Ponce et al., 2006).

The guidelines for developing health information
seeking behaviors among elderly Muslims consist of
8 guidelines, which align with the advancements in
digital technology and global societal communication,
leading to health information seeking behaviors
becoming a ¢lobal trend that continues to increase
with technological advancements (Jia et al.,, 2021).
These guidelines can enhance the elderly people to
receive beneficial and accurate health information
leading to self-care and prevention of health risks both
physically and mentally. Moreover, it helps reduce
healthcare costs and decrease the burden of elderly
care, because health information literacy is crucial
for enhancing health care planning and self-care
capabilities. Accessing information sources will help
individuals develop themselves into knowledgeable
individuals in health information and enable them to
utilize information for maximum benefit to their health
status (Saekwung, 2022). Moreover, it also helps the
elderly gain health knowledge, which serves as an
indicator of intellectual and social skills that determine
motivation andability of individuals to access, understand,
and utilize health information to continuously promote
and maintain their health (Nutbeam, 1998). Therefore,
the development of health information seeking behaviors
among the elderly must involve not only the elderly
themselves but also their caregivers, healthcare service
providers, media producers, and health information
providers, as well as community members who
need to collaborate to create mechanisms that
drive health-related activities along with the cultural,
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linguistic, and religious needs of the elderly and people
in that area. This makes them receive beneficial and
accurate health information that leads to self-care,
protection from health risks, both physical and mental.
It helps reduce healthcare costs and the burden of
the elderly care.

I Recommendations

Recommendations for implementing research
findings

1. Relevant agencies should utilize these research
findings in designing policy and curricula to promote
health information seeking behaviors among the
elderly and all ages people. This will help them with the
necessary skills and knowledge to effectively care for
themselves, stay informed about health information,
and maintain good health.

2. Theelderly caregivers, both family members and
community members, should collaborate to strengthen
the provision of accurate information to the elderly.
They can achieve this by providing accurate news and
information tailored to the diverse linguistic, educational,
and cultural backerounds of the elderly, or by sourcing
appropriate health information for different elderly
individuals.

Recommendation for future research

For future research endeavors, it is advisable to
pursue the development of the elderly in tandem
with research on various interesting topics as follows:

1. Conduct studies on the development of learning
media and health information sources tailored to
the cultural, religious, and linguistic diversity of the
elderly population.

2. Investigate the roles of community leaders or
religious leaders in promoting health information seeking
behaviors and health literacy among the elderly in
communities.

3. Explore research on the development of
mechanisms for collaboration among relevant
organizations to foster continuous learning and lifelong
health information seeking behaviors and health
literacy among the elderly.

4. Provide the sources of health information
seeking for all ages to access easily by creating media
and channels to deliver health information align with
their culture, languages, and religion.

Il Acknowledgements

This research received funding support from the
Research Fund of Prince of Songkla University, Pattani
Campus and received good support and facilitation

36 B

for gathering data from community leaders in Pattani
Province. This fruitful collaboration contributed to the
success of this research. Thank you and give an honor
for all support.

Il References

Boonchuay, K., Phatcharasit, K., & Intaramo, R. (2020). Health information
seeking and use of elderly people in the crowded community of
Songkhla Province [Conference session]. 10th PULINET National
Conference (PULINET 2020), Songkhla, Thailand. http:/pulinet2020.
tsu.ac.th/Documentation/Proceeding/Oral/CRM/02.pdf

Boonprakong, K., Laosaichuen, G., Apisuphachok, W., & Lerdpaisalwong, S.
(2018). The Laem-pak-bia environmental research and development
project under the Royal Patronage of His Majesty the Late King.
Humanities Journal, 25(1), 371-390. https://so04.tci-thaijo.org/
index.php/abc/article/view/126949

Boonsatean, W., & Reantippayasakul, O. (2020). Health literacy: Situation
and impacts on health status of the older adults. APHEIT Journal
of Nursing and Health, 2(1), 1-19. https://rsujournals.rsu.ac.th/
index.php/ajnh/article/view/1548

Chanlun, J. (2020). Information behavior during COVID-19 pandamic era.
TLA Bulletin, 64(2), 36-49. https://s006.tci-thaijo.org/index.php/
tla_bulletin/article/view/244124

Chansirivat, T. (2012). Information seeking behaviors. Journal of Information
Science Research and Practice, 30(2), Abstract. https://so03.tci-
thaijo.org/index.phpl/jiskku/article/view/6436

The Digital Tips. (2022, December 8). Khgnthé (Content) Kh* arai sang
khonthé yangrai haimatchai liikkha [Definition of content and how
to create content to win customers]. Digital Tips. https://thedigitaltips.
com/blog/digital-tips-and-tricks/what-is-content

Duangphummes, N. (2023). ‘Antarai ! phasdng‘ayu thik 10k si¥ khong mai
mi khunnaph&p-16 wong khomiin sé won bukkhon [Dangerous!,
elderly people are deceived into buying poor quality products,
hacking personal information]. HFocus. https://www.hfocus.org/
content/2023/01/26906

Freimuth, V. S., & Stein, J. A. (1989). Searching for health information.
University of Pennsylvania Press.

Gholami, M., Khoshknab, M. F., Maddah, S. S. B., Ahmadi, F., & Khankeh, H.
(2014). Barriers to health information seeking in Iranian patients
with cardiovascular disease: A qualitative study. Heart & Lung, 43(3),
183-191. https://doi.org/10.1016/j.hrting.2014.01.010

Hair, J., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate
data analysis (7th ed.). Pearson Educational International.

Jaemtim, N., & Yuenyong, S. (2019). The used of online media and
perceptions of ehealth literacy among the elderly in Suphanburi
Province. The Journal of Baromrajonani College of Nursing,
Nakhonratchasima, 25(2), 168-180. http://journal.knc.ac.th/pdf/
25-2-2562-Full.pdf

Jia, X., Pang, Y., & Liu, L.S. (2021). Online health information seeking
behavior: Systematic review. Healthcare, 9(12), Article 1740.
https://doi.org/10.3390/healthcare9121740

Jordan, J., Buchbinder, R., & Osborne, R. (2010). Conceptualizing health
literacy from the patient perspective. Patient Education and
Counseling, 79(1), 36-42. https://doi.org/10.1016/j.pec.2009.10.001

K@pook!. (2020, April 19). Poét Sipha Khaoplom sutphikh{ kiaokap
khowitSipkao thithak* O.jedsada Fanthong l&eowa maangndn
sungkhaolaont thiiksongt ¢honkhonkhaochaiphit Penwongkwang
[15 fakes news about Covid-19 forwarded through online platform
that Arjarn Jedsada confirmed all fakes]. K@pook.com.
https://covid-19.kapook.com/view223073.html

Lalazaryan, A., & Zare-Farashbandi, F. (2014). A review of models and
theories of health information seeking behavior. International
Journal of Health System and Disaster Management, 2(4), 193-203.
https://www.researchgate.net/publication/312377746_A_Review_
of_models_ and_theories_of_health_information_seeking_behavior

Lambert, S. D., & Loiselle, C. G. (2007). Health information seeking
behavior. Qualitative Health Research, 17(8), 1006-1019.
http://dx.doi.org/10.1177/1049732307305199

Longo, D. R. (2005). Understanding health information, communication,
and information seeking of patients and consumers: A comprehensive
and integrated model. Health Expectations, 8(3), 189-194.
https://doi.org/10.1111%2Fj.1369-7625.2005.00339.x


http://pulinet2020.tsu.ac.th/Documentation/Proceeding/Oral/CRM/02.pdf
http://pulinet2020.tsu.ac.th/Documentation/Proceeding/Oral/CRM/02.pdf
https://so04.tci-thaijo.org/index.php/abc/article/view/126949
https://so04.tci-thaijo.org/index.php/abc/article/view/126949
https://rsujournals.rsu.ac.th/index.php/ajnh/article/view/1548
https://rsujournals.rsu.ac.th/index.php/ajnh/article/view/1548
https://so06.tci-thaijo.org/index.php/tla_bulletin/article/view/244124
https://so06.tci-thaijo.org/index.php/tla_bulletin/article/view/244124
https://so03.tci-thaijo.org/index.php/jiskku/article/view/6436
https://so03.tci-thaijo.org/index.php/jiskku/article/view/6436
https://thedigitaltips.com/blog/digital-tips-and-tricks/what-is-content
https://thedigitaltips.com/blog/digital-tips-and-tricks/what-is-content
https://www.hfocus.org/content/2023/01/26906
https://www.hfocus.org/content/2023/01/26906
https://doi.org/10.1016/j.hrtlng.2014.01.010
http://journal.knc.ac.th/pdf/25-2-2562-Full.pdf
http://journal.knc.ac.th/pdf/25-2-2562-Full.pdf
https://doi.org/10.3390/healthcare9121740
https://doi.org/10.1016/j.pec.2009.10.001
https://covid-19.kapook.com/view223073.html
https://www.researchgate.net/publication/312377746_A_Review_of_models_ and_theories_of_health_information_seeking_behavior
https://www.researchgate.net/publication/312377746_A_Review_of_models_ and_theories_of_health_information_seeking_behavior
http://dx.doi.org/10.1177/1049732307305199
https://doi.org/10.1111%2Fj.1369-7625.2005.00339.x

Health Information Seeking Behaviors and Development Guidelines for Muslim Elderly People in Pattani Province

Lorence, D., Park, H., & Fox, S. (2006). Racial disparities in health
information access: Resilience of the digital divide. Journal of
Medical Systems, 30(4), 241-249. https://colab.ws/articles/10.1007
%2Fs10916-005-9003-y

Nawsuwan, K., & Suwanraj, M. (2019). Current problems and care needs
of older adults living in local administrative organization responsibility
area in the lower southern of Thailand. Boromarajonani College of
Nursing, Uttaradit Journal, 11(2), 118-132. https://he01.tci-thaijo.org/
index.php/unc/article/view/168981/157464

Nutbeam, D. (1998). Health promotion glossary. Health Promotion
International, 13(4), 349-364. https://doi.org/10.1093/heapro/13.4.349

Office of Social Development and Human Security Pattani Province. (2022).
Raingan sathankan thangsangkhom Changwat pattani Praéhampr?
Sdngphanhardihoksipha [Annual Social Situation Report of Pattani
Province in 2022]. https://www.m-society.go.th /more_news.php?
cid=535

Ponce, N. A, Hays, R. D., & Cunningham, W. E. (2006). Linguistic
disparities in health care access and health status among older
adults. Journal of Gen Intern Med, 21(7), 786-791. https://doi.org/
10.1111/j.1525-1497.2006.00491.x

Rakpanusit, T., Khoyneung, N., Isaramalai, S., & Kuha, A. (2020). Effects
of health literacy and self-perceived health status on quality of life
of elderly in three southern border provinces of Thailand. The
Southern College Network Journal of Nursing and Public Health,
7(3), 182-194. https://www.nur.psu.ac.th/researchdb/file_warasarn/
15419journal2.pdf

Sumai Binbai and Araya Chiangkhong Il

Rungnoei, N., Kruttakart, S., Meebunmak, Y., Buneng, N., &
Wachirarattanaphongmethee, N. (2020). Health care seeking
behavior among older patients with type Il diabetes mellitus.
Journal of Health Science, 29(2), 201-210. https://thaidj.org/index.
php/JHS/article/view/8802

Saekwung, A. (2022). Health information management for elderly in Surat
Thani Province. Journal of Information and Learning, 33(2), 108-125.
https://so004.tci-thaijo.org/index.phpljil/article/view/255925

Silagirn, P. (2017). Factors related to self-care behaviors among elderly
of Phayao province [Master’s Thesis, Thammasat University].
TU Library. https://ethesisarchive.library.tu.ac.th/thesis/2017/TU_
2017_5817035149_6791_5937.pdf

Thailand Consumers Council. (2023, July 11). Nomthiia OVISURE GOLD
Thathai kotmai Laklop tatto‘a rapkhotsana’ dat'angsapphakhun
maimr ‘Aya [OVISURE GOLD soy milk challenges the law for
illegally editing photos in advertisement and there are no FDA-
approved properties]. Thailand Consumers Council. https://www.
tcc.or.th/ovisure-gold_new

Trainattawan, W., Pratanvorapanya, W., Palacheewa, N., & Thangkratok, P.
(2020). Health information seeking behavior among older adults in
the digital era. The Journal of Prapokklao Hospital Clinical Medical
Education Center, 37(4), 356-363. https://he02.tci-thaijo.org/
index.php/ppkjournal/article/view/242234

Wongsate, D. (2013) Information-seeking behavior and information use
among nursing teachers and students at Asia-Pacific International
University. Suthiparithat Journal, 27(82), 1-19. https://so05.tci-thaijo.
org/index.php/DPUSuthiparithatJournal/article/view/245107

N 37


https://colab.ws/articles/10.1007%2Fs10916-005-9003-y
https://colab.ws/articles/10.1007%2Fs10916-005-9003-y
https://he01.tci-thaijo.org/index.php/unc/article/view/168981/157464
https://he01.tci-thaijo.org/index.php/unc/article/view/168981/157464
https://doi.org/10.1093/heapro/13.4.349
https://www.m-society.go.th /more_news.php?cid=535
https://www.m-society.go.th /more_news.php?cid=535
https://doi.org/10.1111/j.1525-1497.2006.00491.x
https://doi.org/10.1111/j.1525-1497.2006.00491.x
https://www.nur.psu.ac.th/researchdb/file_warasarn/15419journal2.pdf
https://www.nur.psu.ac.th/researchdb/file_warasarn/15419journal2.pdf
https://thaidj.org/index.php/JHS/article/view/8802
https://thaidj.org/index.php/JHS/article/view/8802
https://so04.tci-thaijo.org/index.php/jil/article/view/255925
https://ethesisarchive.library.tu.ac.th/thesis/2017/TU_2017_5817035149_6791_5937.pdf
https://ethesisarchive.library.tu.ac.th/thesis/2017/TU_2017_5817035149_6791_5937.pdf
https://www.tcc.or.th/ovisure-gold_new/
https://www.tcc.or.th/ovisure-gold_new/
https://he02.tci-thaijo.org/index.php/ppkjournal/article/view/242234
https://he02.tci-thaijo.org/index.php/ppkjournal/article/view/242234
https://so05.tci-thaijo.org/index.php/DPUSuthiparithatJournal/article/view/245107
https://so05.tci-thaijo.org/index.php/DPUSuthiparithatJournal/article/view/245107

N
JI Journal of Information and Learning, (2024), 35(3), 38-51
Journal homepage: https://so04.tci-thaijo.org/index.php/jil Article

Development of an Information System for Pool Villa Reservations
A1INRIUIISULANTHUN ARG UNNYATAAT

Saowakon Chubour"’, Areerat Chupan1, Metaporn Meedeach', and Natnalin Srikhiew?®
W@1ANE A", a135RY gRUE, WwWans e, waz wiaudu Jided’
'Digital Entrepreneurship, College of Industrial Technology and Management,

Rajamangala University of Technology Srivijaya
"@znmatlugiisenaunisaina Inmatnaluladgnaimnssuuasnisinnis aniineratinalulafsizunanside
®Hotel Business Management, College of Industrial Technology and Management,
Rajamangala University of Technology Srivijaya
“grzan139ansganalavusu Inmatnaluladanamnssuuasn139ants un1angratinalulagsaueananiiny

*Corresponding author: saowakon.c@rmutsv.ac.th

Received June 21, 2024 B Revised July 31, 2024 B Accepted August 5, 2024 B Published December 24, 2024

B Abstract

This research aims to develop an information system for pool villa reservations and to study users' opinions on this
system. The system development follows a design science research methodology comprising five steps: awareness of the
problem, solution proposal, artifact development, artifact evaluation, and conclusion. The system's efficiency was evaluated
using White-Box and Black-Box testing methods. The sample group consisted of 33 participants, including three business
information system experts selected by purposive sampling and 30 system users, of whom 10 were pool villa owners selected
by purposive sampling, and 20 were tourists selected by accidental random sampling. Data collection involved a system
performance evaluation form and a user opinion questionnaire. Data analysis included content analysis, mean, and
standard deviation. The research results showed that the web application of an information system for pool villa reservations
comprised seven subsystems: basic information management system, user management system, villa data management
system, booking management system, reporting system, customer support system, and search system. The experts agreed
that the developed system was highly effective (M = 4.44, SD = 0.35). System users were highly satisfied (M = 4.38, SD = 0.60),
and the technology acceptance of the system, based on the TAM model, was also at a high level (M = 4.46, SD = 0.49). The system
has the potential to be commercially applied to pool villa businesses.

Keywords: pool villa accommodation, booking system, design science research
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Use Case Diagram of the Information System for Pool Villa Accommodation Booking
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ER Diagram of the Information System for Pool Villa Accommodation Booking
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Figure 4

Activity Diagram of the Information System for Pool Villa Accommodation Booking
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Figure 5
Basic Data Management Screen for Admin
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Pool Villa Booking Screen
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Figure 7
Pool Villa Reservation Management Screen
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Il Abstract

This research intends to improve the service quality of a luxury hospital by accurately classifying a customer's feelings.
The data set was collected from customers' online reviews of a hospital certified by JCI standards. This experiment relies on
five data mining techniques, including Naive Bayes, Decision Tree, k-Nearest Neighbor (k-NN), Support Vector Machine (SVM),
and Deep Learning. SVM has the highest accuracy at 89.71% and confirms the accuracy of the mining model in the real
world by 30 experts. Therefore, the luxury hospital could use the SVM model to classify customer feedback and prepare

better services for its customers.

Keywords: sentiment analysis, luxury hospital, service quality, Joint Commission International (JCI)

I Introduction

Hospital can use lessons learned from luxury
hotels, where they use data analytics to identify touch
points that need improvement (Brutus, 2023). Joint
Commission International (JCI) is a service standard that
is used in luxury hospitals to improve service quality
at each touchpoint to meet customer expectations
(Hashemi et al., 2014; Cece & Kdse, 2022; He et al., 2024).
This standard covers many service dimensions, such
as safety and facilities, and influences tourists who
consider traveling to different countries (Asl et al,,
2014; Asl et al., 2015). Thus, JCI standards could be
used to attract premium customers to use the services
of luxury hospitals.

By embracing JCI standards, luxury hospitals stay at
the forefront of healthcare, continuously improving to
meet patient expectations, such as reducing operating
room times (Irvan Masoudi et al., 2015; Kitsirichawanan
& Mongkolsawat, 2019). This focus on quality not only
elevates patient satisfaction, but also boosts staff
productivity and motivation (Tarieh et al., 2022),
contributing to a healthier and more efficient healthcare
environment. To evaluate their performance against
the key performance indicators (KPIs) of the standard,
hospitals often rely on the voice of the customer,
gathering feedback through various channels. Users
frequently interact with hospitals through apps like
Facebook pages and hospital chatbots, providing a
steady stream of feedback and comments (Afifi &
Amini, 2018; Cooke et al., 2021). This approach allows
hospitals to capture real-time insights into patient
experiences and gauge service quality, contributing to
a hospital's short-term learning and ongoing adjustments
(Liao et al., 2023). However, amid the overwhelming
amount of information on social media and hospital
apps, some statements are nonsensical or irrelevant
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while others contain valuable feedback that could be
used to improve service quality (Liang et al., 2013).
Therefore, big data analysis is a challenge for hospitals.

Sentiment analysis could be used for automatically
classifying content into binary data, including positive
and negative feelings. Hence, hospitals can use this
technique to reduce staff effort (Paruchuri et al., 2021).
Because Thailand has a unique culture and language,
the experiment is focused on the Thai language to
analyze Thai language patterns from customer online
reviews to improve model accuracy. This research
presents a sentiment analysis model that classifies
customer feelings and has the following research
objectives:

1. To develop a sentiment analysis model that
can classify customer feelings from a large scale of
customer online reviews.

2. To use a sentiment analysis model to classify
customer feelings from online customer reviews to
improve the service of luxury hospitals.

The research results can help hospitals to improve
service quality according to customer feedback and
enhance the customer experience with luxury-level
service quality. Therefore, this model can be used as
a tool to support hospitals that intend to be certified by
the JCl standard, as well as those aiming to transform
into luxury hospitals.

Il Literature Review

1. Healthcare Quality Standards, service quality
management is needed for hospitals (Mogakwe, Ally,
et al,, 2020; Mogakwe, Magobe, et al., 2020). On the
other hand, doctors and nurses are used to operating
treatments with a good process (Gow et al., 2011).
Hospital staff prefer to operate in an environment that
encompasses positive perceptions from colleagues.
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From the patient's point of view, the service performance
of a hospital is reflected in its congestion management
among many patients (Munyewende et al., 2014). For
patients, hospitals that effectively manage overcrowding
inemergency rooms signal superior treatment capabilities
(Hwang et al., 2008). The coveted JCl standard serves
as a benchmark, augmenting the job satisfaction of
medical staff (He et al., 2024), and its implementation
helps in attracting health tourists to countries with
certified hospitals (Campra et al., 2021). Within the realm
of JCI standards, quality enhancement emerges as a
critical evaluation criterion, aiming to instill patient
confidence and to enhance the hospital's reputation
(HongFan et al., 2023). Notably, Thailand boasts upscale
hospitals certified according to JCl standards, underscoring
its commitment to quality healthcare ("Bumrungrad
International Hospital Receives Its 7th Joint Commission
International (JCI) Re-Accreditation," 2023).

2. Sentiment Analysis in Healthcare: Healthcare
professionals are actively improving their services to
address escalating public health worries. They are
achieving this by closely monitoring public sentiment
on social media platforms and by utilizing sentiment
analysis techniques to assess whether patient opinions
express positivity or negativity (Usman et al., 2024).
Additionally, they are examining service ratings on
hospital websites to gain further insights (Asghar et
al,, 2016). The sentiment analysis of patients' opinions
regarding the medication used for their treatment
revealed a distinction in the choice of words used to
express their feelings about the medication compared
to general topics. Even though the wording is similar,
the connotations vary when discussing medication,
expressing different sentiments than when discussing
general matters(Goeuriot etal., 2012). Once staff monitors
customer feedback from an online review system, they
can determine whether the content is positive or
negative. This helps the hospital improve service
quality based on the suggestions (Khaleghparast et al.,
2023). To define a data mining technique suitable for
sentiment analysis of Thai luxury hospitals, this research
will experiment with the following 5 algorithms:

2.1 Naive Bayes is an algorithm that follows
Bayes'theorem, and it has efficiency for data classification
(Alwateer et al., 2021). Naive Bayes is used for sentiment
analysis about service quality evaluation of hospitals
by classifying the feelings of patients (Gill et al., 2023).
Although user experience involves complex emotions,
Naive Bayes can be used to capture wording that reflects
the feelings of patients about hospital service (Mir
Habeebullah Shah & Dr, 2020; Rahim et al., 2021).
Thus, the Naive Bayes algorithm is as follows:
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B Training phase: (1)
O Prior Probability:

Y = ) = Number of instances with class ¢

Total number of instances
O Likelihood Calculation:

Number of instances with X =x and Y =c

PX =x|Y=qc)= : .
ro Nubmer of instances with Y = ¢
1 Prediction Phase:
O Class Prediction:

v = B ey = o [[ L5 PUX = x | Y= )
To evaluate the Naive Bayes performance, this
research uses an evaluation matrix including accuracy,
precision, recall, and F1 score. For the experiment,
this research used a multinomial Naive Bayes model
and set the Laplace smoothing parameter to 0.001.
2.2 Decision Tree is a technique that is suitable
for analyzing customer opinion about hospital services
(Chakrapani et al., 2023). Feature selection is used to
identify a service touch point that influences customer
satisfaction such as staff personality (Nurfaizah et al,,
2019). Therefore, Decision Tree will help a hospital to
identify a service touch point that should be improved
to enhance the customer experience (Dangi et al,,
2022). There is an algorithm of Decision Tree as follows:
B Splitting Criteria: (2)
O Entropy (H):
HS)=-%; 1 plog(p)
O Information Gain (IG): s |
GIS,A) = H(S) -%. —=H(S,)

vEValues(A) | 5|

B Tree Construction:

O Recursive Splitting

The Decision Tree algorithm starts with a base
case: if all samples in a node are of the same class,
it makes a leaf node with that class label. Next, it
chooses the feature with the highest information gain
to split the data into subgroups based on the value
of the chosen feature. This process is done again for
each subgroup until a stop condition happens, such
as reaching the maximum tree depth or the minimum
number of samples per leaf. This repetitive method
allows the Decision Tree to learn and classify data
well. Every step is important for building a model that
can predict results correctly.

O Prediction

For predicting a new sample, the process starts
with traversing the decision tree. It uses the feature
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value of the sample to guide along the tree branch
untilit reaches a leaf node. At the leaf node, classification
is done by looking at the majority class of samples in that
leaf. This majority class then becomes the predicted
class for the new sample. This method helps predict
results for new data effectively by using the structure
and learning from the decision tree.

For the decision tree experiment, this research
set the parameters including the criterion as 'gini', the
splitter as 'random’, the maximum depth was 1000,
the maximum features as 5000, and the random state
set to 100.

2.3 K-Nearest Neighbor (k-NN) is suitable for
analyzing customer opinions of those who use hospital
services (Chakrapani et al., 2023). For analyzing an online
customer review, k-NN is a data mining technique
that can be used for identifying critical service touch
points for a hospital (Navele et al.,, 2022). The k-NN
algorithm is as follows:

B Distance Metric: (3)

O Euclidean Distance:

dix, x) =z kr__71(><ik-><jk)2

1 Find K Nearest Neighbors:

O Query Point x,

O Training Data X:
X = [xj, Xy een XN}

O Distance Calculation:
D={dx,x) dx,x) ..dx,x )}

q 1 q 2 q N
O Sort Distance: Sort(D)
O K Nearest Neighbors:

NN = [XZNN’ X XKNN}

B Prediction:
O Classification (Majority Vote):
g, =g kil =0

O Regression (Mean):
~ ] k
yq - F Z/:l yl

Table 1
Classification Model Evaluation Matrix

ltems Meaning

Precision Precision measures the accuracy of positive predictions. It is defined as the

For the experiment with K-Nearest
Neighbors, this research set the value of k to 3 and
used distance-based weighting.

2.4 Support Vector Machine: SVM is a
supervised learning technique that can be used
for data classification as well as regression. SVM is
considered one of the most trusted algorithms
(Anam et al., 2023). In natural language processing
(NLP), SVM can be adopted to analyze text (Hayurian
& Hendrastuty, 2024). Thus, the SVM algorithm is as
follows:

fx)=w-x+b (4)

Where:

x is the input feature vector.
w is the weight vector.
b is the bias term.

In the experiment with the dataset that
using a Support Vector Machine, this research used
the radial basis function (RBF) as the kernel and set
the regularization parameter C to 1.0.

2.5 Deep learning is constructed following
brain structures. There are many layers of processing,
which support complex problem solving (Prakash et al.,
2024). For sentiment analysis, LSTMs and RNNs are
used to analyze a wide spectrum of human aspects
(Botta et al., 2024). The overall process can be
summarized as:

Input: sequence of word embeddings x  (5)

B LSTM Processing: h, = LSTM(xf, hH) for
t=1toT

® Final Hidden State: h_= LSTM(XT, h(H)

B Fully Connected Layer: z = W - hT +b

B Output: y = o(2)

For the experiment with the dataset that using
a deep learning technique, this research set the pa-
rameters as follows: a batch size of 32, 10 epochs,
and an LSTM network with 2 layers that the first layer
with 128 units and the second layer with 68 units.

Citations

(Streiner & Norman, 2006)

ratio of true positive predictions to the total number of positive predictions

made.

Recall

Recall, also known as sensitivity, measures the ability of a model to identify

(Yacouby & Axman, 2020)

all relevant instances within a dataset. It is calculated as the ratio of true
positives to the sum of true positives and false negatives.
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Table 1
(continued)

ltems Meaning

Fl-score The F-Score is the harmonic means of precision and recall. It is used when
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Citations

(Fujino et al., 2008)

you need to balance precision and recall and is particularly useful in
scenarios where an imbalance in the dataset might make one measure
more important than the other. The F1 Score reaches its best value at 1

(perfect precision and recall) and worst at 0.

Support

Support is the number of actual occurrences of the class in the specified

(Yacouby & Axman, 2020)

dataset. It indicates the size of the dataset that was used to calculate the

precision, recall, and F1-Score for each class.

3. Related Research on Identifying Gaps in
Existing Knowledge: This research highlights the value
of using social network data, like Twitter and Facebook,
for Sentiment Analysis to understand consumer
sentiments and create economic value, as noted by
other studies in 2021 (Fahd et al., 2021). Real-time data
analysis is essential for businesses to stay informed
about consumer behavior, especially in sectors
like healthcare, where customers frequently seek
information online about services. Automatic sentiment
analysis of customer feedback can help healthcare
providers improve services and maintain a competitive
edge, while also aiding customers in making informed
decisions.

One referenced study developed a sentiment
analysis model for healthcare reviews using LSTM
networks, achieving 91% accuracy, outperforming the
Naive Bayes model (Pradhan & Panda, 2023). Another
study found that younger and higher-income service
recipients perceive private hospitals as offering better
service quality than public hospitals (Yarimoglu &
Ataman, 2022). Additionally, a study applied Sentiment
Analysis to assess feedback on a hospital's m-health
app, revealing that system quality, which accounted
for 65.07% of reviews, had the highest rate of negative
sentiment, primarily due to data security concerns
(Pandesenda et al., 2020).

These findings emphasize the importance of
sentiment analysis in luxury hospitals in Thailand,
addressing challenges like data security and real-time

processing. There is a gap in research focused on luxury

hospitals, which this study aims to fill by using advanced
sentiment analysis to enhance service quality and offer
actionable insights for high-end clientele.

Despite the recognized value of sentiment
analysis, there is a gap in research focusing on
healthcare settings, particularly in non-English contexts
like Thailand (Denecke & Deng, 2015; Menaouer et al.,
2022). Existing studies tend to concentrate on English-
language feedback, leaving a gap in understanding when
it comes to unique linguistic and cultural nuances
(Xu et al,, 2022). Additionally, few studies compare
different sentiment analysis algorithms to determine
which is best suited for healthcare-related data
(Khanam & Sharma, 2021; Sharma et al., 2023).

4. In hypothesis development, this research
identifies a gap in the research from the literature
review. The experiment will evaluate the efficiency
of 5 algorithms, including Naive Bayes, decision tree,
k-nearest neighbors, support vector machine, and
deep learning, to identify the best algorithm that
fits the characteristics of the dataset in the context
of Thai luxury hospitals. Moreover, this research will
apply the best algorithm to a test with a group of
domain experts to prove that the model could be
used in the real world. Based on the literature review
and the identified gaps, the following hypotheses are
formulated:

Hypothesis 1: Sentiment analysis can classify
customer feedback in hospitals with high accuracy,
providing useful information about hospital service

quality.
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Hypothesis 2: From Naive Bayes, decision
tree, k-nearest neighbors, support vector machine,
and deep learning, one algorithm will show the best
accuracy for hospital service quality data.

Hypothesis 3: The sentiment analysis model
will help hospitals make feedback monitoring easier,
so they can respond better and follow JCI standards

more effectively.

I Research Methodology and Results

This research is a data analytics experiment that
covers data exploration, data pre-processing, data
mining, and data interpretation (Chu, 2014; Ramjan
& Sunkpho, 2023). This research will compare the
accuracy of each data mining technique to identify
the best algorithm that fits the dataset. Then, the
researchers will apply the best algorithm in a field
experiment to validate the efficiency of the algorithm
when adopted in the real world (Enrico et al.,, 2021;
Shimada et al., 2017).

1. Data Collection and Exploration: This research
intends to improve the efficiency of machine learning
using big data. It investigates a potential data source
concerning hospitals accredited by the Joint
Commission International (JCI) in 2022. This research
gathered data from Google about online customer
reviews for 57 hospitals and from Honest Docs about
online customer reviews for 37 hospitals. From data
exploration, the Google dataset has many features,
such as user account, content, and review score, with
atotal of 10,280 instances. On the other hand, the Honest

Table 2

Docs dataset has features including hospital name,
phone number, review score, publishing date, and
content, with a total of 2,548 instances. Then, those
datasets were combined into a new dataset that
included 12,828 instances. During the data exploration
process, this research classified the dataset according
to the review score, which is the label feature. This class
consists of 5 levels: 5 stars for extreme satisfaction,
4 stars for high satisfaction, 3 stars for neutral, 2 stars
for low satisfaction, and 1 star for very low satisfaction.
2. Data preparation, this research related to
natural language processing (NLP) which is used to
identify that content is positive, negative, or neutral.
2.1 Text Pre-Processing, Thai language has

a unique characteristic, including spaces between
words, no full stops, and frequent use of emoticons.
Therefore, text pre-processing needs to be designed
with a specific process for the Thai language. These
include removing emoticons, eliminating special
characters, content tokenization, and performing word
tokenization. Removing emoticons and special characters
from text helps to focus on the alphanumeric content
and simplifies it. Content tokenization breaks down text
into manageable pieces, such as words or sentences,
which is essential for detailed analysis. Specifically,
word tokenization splits text into individual words,
facilitating deeper linguistic and statistical analysis. The
text preprocessing is carried out using the PyThaiNLP
Library from Python. Examples of these processes are

shown in Table 2.

Example Results of Data Preprocessing with the PyThaiNLP Library

Text Original Data

Pre-Processing
Processes

Thai to English
Translation

Pre-Processed Thai to English
Data Translation of
Pre-Processed Data

159M81U8dL70
¥ {u1nsgu

Emoticon
Removing

of Original Data

A clean hospital that meets
standards (9), staffed by kind
AMVID NYIUNAkA  doctors and nurses.

159M81U8dL79
fnsgu A
7138 WU LR

A clean hospital that
meets standards, staffed
by kind doctors and
nurses.
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Table 2

(continued)

Text Original Data

Pre-Processing
Processes

Thai to English
Translation

Supattalak Phoha and Sarawut Ramjan Il

Pre-Processed Thai to English
Data Translation of
Pre-Processed Data

of Original Data

laildusnsenuud | definitely won't use

the service again.

Special lallgudnmsdnuusg | will definitely not use the

Characters 9999 service againliie)499° =

Removing definitely, certainly, for sure
(the repetition of the letter "'
adds emphasis)

Content F9UNUNING W1A? | had to wait a very long time.

Tokenization  W3N9 WAAULINAY

Although | was first in line,

39 (ror) = wait
77 (khio) = queue

39 A7 AU A
qunm

lalunsaaavnn people who arrived after me A (khon) = person/
were called for their health people
check-ups before me. 7599 (truat) = check/
examine
avNN (suk-kha-phap) =
health
Stop Word Tsaneuna The hospital offers excellent Tsawenuna Usn1s  Tsamenuia = Hospital
Removing fnsusnis services. usevivla USNT = Service
Auseiulaunn 1seivla = Impressive

Furthermore, this research aims to com-
prehensively ensure data quality by addressing spelling
corrections, abbreviations, and slang. This is achieved
by using dictionary lookup to compare words with a
dictionary, correcting any misspelled words found. For
handling abbreviations, an abbreviation dictionary is
created to convert all abbreviations to their full forms.
Subsequently, a slang dictionary is used to create
a repository of slang terms and convert them to formal
language. Through these methods, this research can
improve the consistency and accuracy of the data
for processing.

Table 3

2.2 Feature Transformation: To enhance
machine learning for classifying coomments as positive or
negative, this research conducts feature transformation
by creating a new class from two existing classes:
assigning five stars for extreme satisfaction and four
stars for high satisfaction, indicating comments that
are important and urgent. Three stars signify important
but not urgent, two stars indicate not important but
urgent, and one star represents unimportant and not
urgent. Once the research categorized words into
new classes, it counted the frequency of each word
in each category to prepare the data for conversion
into numerical form in the next step as illustrated in
Table 3.

Example of Words and Their Frequencies by Data Category

U INU
T59neUna 2,049 59 1,650
(Hospital) (Wait)
NUD 1,828 NUD 1,615
(Doctor) (Doctor)
59 1,712 l59ne1ua 1,425
(Wait) (Hospital)

NIU NINU
A 1,568 A 1,931
(Good) (Good)
15ane1una 1,277 USAS 1,713
(Hospital) (Service)
Usns 1,173 Tsaneguna 1,278
(Service) (Hospital)
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2.3 Vocabulary Construction: After prepro-
cessing the text, which contained 12,947 words, this
research created a vocabulary list by assigning each
unique word an ID, disregarding grammar, word
frequencies, and order to extract features for text
classification. As the dataset size increases, so does
the number of features, resulting in structured data
for analysis. The researcher employed the Term
Frequency-Inverse Document Frequency (TF-IDF)
method to identify distinctive words by combining
the normalized frequency of words in a document
(TF) with their importance across all documents (IDF)
(Manning et al., 2008), as shown in Equations 6- 8.

Term Frequency(TF)istheratio ofthe number
of times a particular word appears in the document
to the total number of words in the document. It can
be calculated as follows:

Frequency of term t in document d

IDF(t, D) = (6)

Total number of tersm in document d

Inverse Document Frequency (IDF): This
measures the importance of the term across a set of
documents. The IDF of a particular word is the logarithm
of the ratio of the total number of documents to the

Table 4
Example of TF-IDF Values for Words in the Dataset

number of documents containing the term. It helps
in diminishing the weight of terms that occur very
frequently in the document set and in increasing the
weight of terms that occur rarely. The IDF is calculated
as follows:

Total number of documents |D|

IDF(t, D) = log (

Number of documents containing term t

The TF-IDF score is then calculated by
multiplying these two statistics:

TF - IDF(t, d, D) = TH(t, d) x IDF(t, D) (8)

Here, t represents the term, d represents
a document, and D is the corpus of documents. This
formula gives a high weight to any term that is not
very common across the document set but appears
frequently in a particular document, thus helping to
identify and weight the most characteristic words in
each document.

The resultant TF-IDF value helps to isolate
the words with unique features for each document
as shown in the example in Table 4:

Document Impression Disgrace Suffering Hospitality
D00001 0.363 0.344 0.347
D00002 0 0 0
D00003 0.125 0.089 0.0429
D00004 0 0 0
D00005 0.320 0.344 0

3. Data Mining and Results: This research utilized
five data mining techniques to determine the most
effective method for the sentiment analysis of customer
reviews for luxury hospital services. The Naive Bayes
technique applied an algorithm from Equation 1, the
Decision Tree used an algorithm from Equation 2,
k-Nearest Neighbor employed an algorithm from
Equation 3, support vector machine uses an algorithm
from Equation 4, and deep learning employs algorithm
from Equation 5. The results are displayed in Table 5.
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Table 5 presents the results of applying five
different data mining algorithms, Naive Bayes, Decision
Tree, k-Nearest Neighbor (k-NN), Support Vector Machine
(SVM), and Deep Learning to the sentiment analysis
of customer feedback in luxury hospital services. The
evaluation metrics used are Precision, Recall, F1-score,
and Accuracy. These metrics are critical in determining
the performance of each algorithm in classifying the

sentiment accurately.
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Table 5
Results of Data Mining Algorithms
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Label Precision Recall F1-score Support

Naive Bayes U 0.72 0.75 0.74 659
INU 0.82 0.88 0.85 602
NIU 0.79 0.75 0.77 626
NINU 0.79 0.74 0.76 679
Accuracy 0.75175

Decision Tree U 0.84 0.62 0.72 659
INU 0.84 0.99 0.91 602
NIU 0.79 0.94 0.86 626
NINU 0.81 0.74 0.77 679
Accuracy 0.81800

K-Nearest U 0.82 0.40 0.54 659

Neighbbor INU 0.81 0.99 0.89 602
NIU 0.67 0.95 0.78 626
NINU 0.77 0.71 0.74 679
Accuracy 0.75175

Support Vector U 0.84 0.88 0.86 659

Machine INU 0.97 0.96 0.97 602
NIU 0.89 0.91 0.90 626
NINU 0.88 0.82 0.85 679
Accuracy 0.89166

Deep Learning U 0.87 0.70 0.78 659
INU 0.88 0.99 0.93 602
NIU 0.80 0.96 0.87 626
NINU 0.88 0.78 0.82 679
Accuracy 0.85151

Although Naive Bayes displays an overall
accuracy lower than other data mining models, this
model still shows quite good efficiency with Precision
at 0.72-0.82, Recall at 0.74-0.88, and Fl-score at
0.74-0.85. Thus, the overall accuracy of Naive Bayes
is 75.18%. Naive Bayes shows consistent efficiency
across all classes. Notice that the INU class has better
precision and recall than other classes. This indicates

robustness in Naive Bayes for text classification. The
Decision Tree has good performance with Precision at
0.79-0.84, Recall at 0.62-0.99, and F1-score at 0.72-0.91.
Overall performance is 81.80%. The INU and NIU classes
have a high recall value, which reflects the performance
of text classification. On the other hand, the U class
has a low recall value, which means it lacks efficiency
in identifying the label class in the IU segmentation.
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k-Nearest Neighbor (k-NN) reflects a wide range of
performance values, with Precision at 0.67-0.82,
Recall at 0.40-0.99, and F1-score at 0.54-0.89. Overall
performance is 75.18%. The highest performance is
displayed in the INU and NIU classes, with a high recall
value. On the other hand, the Ul class has a low recall
value, which meansiit lacks efficiency in text classification.
Therefore, the wide range of performance values
displays moderate accuracy for k-NN. Support Vector
Machine (SVM) shows the best performance with
Precision at 0.84-0.97, Recall at 0.82-0.96, and F1-score
at 0.85-0.97. Overall performance is 89.71%. Besides,
SVM shows good performance in every class with high
precision, recall, and Fl-score values, especially in
the INU class. This reflects that SVM is a robust and
appropriate data mining model for Thai language, with
a special focus on a luxury hospital dataset. Deep
Learning models show strong performance, especially
in the INU and NIU classes with high recall rates,
indicating their capability to capture relevant instances
effectively. The performance is relatively lower for the
IU class, where recall is moderate.

Observed Discrepancies: the IU class shows
significant variance in recall across models, with k-NN
performing the worst (0.40) and SVM performing well
(0.88). This indicates that some models struggle more
with identifying all relevant instances in this class. All
models perform exceptionally well in the INU class,
particularly Decision Tree, k-NN, and SVM, which achieve
near-perfect recall. This consistency suggests that
the characteristics of the INU class are well-captured
by the models. The NIU class also shows high recall
across models, with k-NN and Deep Learning achieving
particularly high scores. This suggests that these models
are effective in identifying urgent but not important
instances. NINU has a low level of efficiency across all
data mining models. SVM shows the highest stability
value. Recall and precision are low in some models,
which reflects the inefficiency of each modelin classifying
datawith unique characteristics, such as the Thailanguage.
In contrast, decision tree and deep learning models
perform better when classifying feelings from online
customer reviews in each class. Therefore, SYM has the
best overall efficiency compared to other data mining
techniques, especially inthe context of the Thailanguage
in the environment of Thai luxury hospitals. Naive Bayes
and k-NN show more variability, indicating their suitability
might depend on the specific characteristics of the
data and the importance of balanced performance
across all classes.

The analysis results from Table 5 support
Hypothesis 1, as the five algorithms show different
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accuracy levels in online customer review classification.
The accuracy ranges from 75.18% for Naive Bayes and
k-NN to 89.17% for SVM, with high precision and recall
values from all data mining models. This range indicates
that hospitals can trust the performance of sentiment
analysis for classifying online customer reviews. Thus,
this result also supports Hypothesis 2. Among the five
algorithms tested, the Support Vector Machine (SVM)
demonstrated superior accuracy (89.17%), followed by
Deep Learning (85.15%) and Decision Tree (81.80%).

4. Field experiment, this research employs a field
experiment technique to evaluate the accuracy of SVM
in the real world (Bandiera et al., 2011; Battisti, 2017).
This step relies on the opinions of 30 domain experts
from a Thai luxury hospital. These experts came from
various domains, including digital marketing, public
relations, and facility management in hospitals, to
collect various aspects about online customer reviews.
During the experiment, this research uses SVM to
classify online customer reviews into four class labels,
including important and urgent, important but not
urgent, urgent but not important, and neither important
nor urgent. On the other hand, domain experts reviewed
the same online customer reviews to classify them
into the four class labels as well.

During the experiment, each domain expert
analyzed 10 different contents, as did the SVM, which
analyzed the same dataset. Once comparing the results
of data classification from SVM and the domain experts,
this research found that the accuracy of SVM was 90%,
while the result from the domain experts was 58.67%.
Therefore, this difference in results shows the superior
performance of SYMfor data classification, as it can classify
data into four class labels from different customer
online reviews. Besides, during the experiment, the
domain experts still struggled with complex content,
such as content number 7 from the dataset, which
most domain experts could not identify a label class
for. However, one of the domain experts classified it
correctly. This discovery confirms that SVM has high
performance, and that machine learning still needs
improvement in automatic data classification from
domain experts.

Therefore, the experiment result supports
Hypothesis 3, that SVM has higher accuracy than
domain experts. This result comes from the different
experiences of each domain expert, which influence
data classification. On the other hand, SVM has higher
stability in data classification. This evidence confirms
that Thai luxury hospitals could use an SVM model to
classify online customer reviews through an automatic
process.
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I Conclusions and Recommendations

This research deals with data classification from
online customerreviews. The experiment covers five data
mining techniques, including Naive Bayes, Decision Tree,
k-Nearest Neighbor, Support Vector Machine (SVM), and
Deep Learning. The result shows that SVM has superior
performance at 89.17%, indicating that SVM is the most
suitable sentiment analysis model for the Thai language,
especially in the environment of Thai luxury hospitals.
The field experiment relies on 30 domain experts from
various positions in Thai luxury hospitals. The experiment
shows that SVM has higheraccuracy than domain experts.
This result confirms the efficiency of SVM in classifying
online customer reviews. Therefore, Thai luxury hospitals
could develop a real-time application by embedding
the ability of SVM to classify real-time online customer
reviews and respond to customer demands. Ultimately,
they can improve the service quality of the hospital
under JCI standards

Toimprove the efficiency of the sentiment analysis
model, Thai luxury hospitals could use an updated
dataset from online customer reviews to train machine
learning models to support changes in customer
behavior. Moreover, the data classification result
should be approved by domain experts to prevent
frustration from content misinterpretation. This process
will ensure that the results from the data mining
model align with human considerations. For further
research, researchers could expand the experiment to
other languages that might affect luxury hospitals, such
as Chinese or Japanese. These languages are used by
foreigners who travel to Thailand, supporting various
language contexts and improving the efficiency of data
classification. These solutions will ensure that Thai
luxury hospitals can meet JCI standards and improve
overall customer satisfaction.

Practical Implementation Challenges

Sentiment analysis faces an uncontrolled challenge
from human error, such as misspelling or slang, which
affects accuracy. To overcome this problem, the
PyThaiNLP library was created to deal with the Thai
language. Besides, big datais anotherissue. The scalability
of cloud storage is a point that Thai luxury hospitals need
to consider. In addition to high-performance processing,
Thai luxury hospitals need to prepare a budget for
implementing that technology. Although the integration
of the sentiment analysis model into real-time data
processing is a complex project, Thai luxury hospitals
could design an APland middleware software to connect
them. On the other hand, data privacy is a concerning
issue, and hospitals should follow data protection
protocols such as the PDPA law in Thailand. Lastly,
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a training program is needed for staff to create trust
among key stakeholders in using this system. This
planning will support Thai luxury hospitals in reaching
higher service quality and responding to customer
expectations.
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Il Abstract

This study examines factors influencing high school students’ decisions to select hotel and tourism programs at higher
education institutions. It also examines the mediating effects of personal interest in the hotel and tourism industry on their
decisions. A survey was conducted with 539 Year 12 students in southern Thailand to analyze six influencing factors by using
partial least squares structural equation modeling (PLS-SEM). The research model established Cronbach’s alpha values
from 0.799 to 0.907. The findings indicate that university and faculty reputation, program quality, campus environment,
labour market trends, and compensation significantly influence students’ decisions, while job positions do not. Furthermore,
personal interest partially mediates the influence of program quality and labour market trends on students' decisions to
pursue hotel and tourism programs, while fully mediating the influence of job position on their decisions.

Keywords: decision-making, higher education, hotel and tourism program, Southern Thailand
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mAteiAnunatedidvinasonisinaulavesineulunndenndngrsdunislsusuwas nsviondiorluaatugaudng
wazdlasgivinadeiiuvesnuauladiuyanalusunislsausuas msvieaisaronisinduladnuiselussiugaudnymagiy
nslsusuwaznsviondien IngldvihnsdsatinGeuduisendnudi 6 swau 539 evlumaldvesusemelng olameitlade
fisoviswa 6 fu SauEBvENadwIULUULIEIL el SiAsteilagldinaiia Partial least squares structural equation modeling
(PLS-SEM) éiAnduuszavisueariogssving 0.799 fa 0.907 namsidemuin Yadeiiinadensindulavesinoulunndeneu
véngnssnunslsausuuazmsvisaiion liun Jedosuiedemweamiinedouazans annmuemdngns ussemdluumiine1ds
wultumaausany uazAmeuwny snduiladuiusumisuitlifvadensdadulavestnidsuduiseuinudi 6 Tumeld uas
wuh anuanladiuyeraiiamdvinadenuuuunsduvestiadefununmmdngasuarultunanussnu v iilnamedvina
dsiuuvudnsiedadosusumisnusionisinduladnusislundngmssunislsausuuas msvioadisvesinGou

maAgy: msdndula, Anwireszaugaufne, nangnInislsasuwaznsvieuiien, aaldvesussinelng

B U (Introduction)

Tuta 2-3 Yiiruan wudh lunnsanadmndesgnde
wzeunSeuteanIunaeifidviun udnedeienyu
UNUIAIU8AINS ARSI UAYH dwsunsdlensn
nMainvesUszrnsmdudiunilsiivilisasinisdaun

amelsussuluseauuningauanasnguny Tuil

winIeaevedlnenatsuieiiasussautywiannnig
fisutnGeunatasGeuanauds vliselddady
ASTTULHENAUNSAN BV ILARZUNINE ARG LAY
iliuUszunaiiviazaninendearléuinassan
MASgiuanaiY (Post Today, 2017)
Tutlagtusmineds desfnwanusiunsuasinw
wisam Sedesusufaiuegaduduinntudes 4 uns
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wAnendeiinisiiindiuiunaziagin veeingwn
Tyl sudadandngnsival < \iesesfunnudesnises
UniSeukaranavnssulaelanIzganssulsuIILay
Msvieadien 35l 2560 Useimalneiindngasiunis
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I Abstract

The purposes of this study were 1) to develop game-based learning management to promote innovative thinking skills
in business management, 2) to compare the innovative thinking skills of learners before and after learning, 3) to compare
learners' knowledge of innovation design, and 4) to evaluate students’ innovation performance. The samples consisted of
38 fourth-year undergraduate students majoring in tourism and hotel, selected by purposive sampling. The instruments used
in this study were an assessment of innovative thinking skills, a test of knowledge in innovation design, and an evaluation
form of innovations. Data were analyzed using descriptive statistics, including percentages, means, standard deviations, and
medians, and nonparametric statistics, including the Wilcoxon signed-rank test. The findings revealed that the developed
learning management comprised six components: 1) gamification learning environments, 2) game-based learning, 3) students,
4) teacher, 5) resources, and 6) content. There were five steps in the learning management: 1) challenging goals, 2) brainstorming,
3) creativity, 4) presentation, and 5) evaluation. The innovative thinking skills of learers after using the learning management
was significantly higher than before using the model at the level of .05. Learners’ knowledge of innovation after using the
learning management was significantly higher than before using the learning management at the level of .05. The innovation
performance evaluation results showed that evaluation scores were at a high level. The study's outcomes can be integrated
into teaching curriculum and training programs to create engaging and challenging learning experiences to enhance innovative
thinking skills for working in the digital era.
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The Comparison of Pretest and Posttest Learners’ Innovative Thinking Skills Using a Game-Based Learning
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(2-tailed)
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(continued)
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B Abstract

The objectives of this research were 1) to develop an economic platform to support community-based agro-tourism,
2) to evaluate user satisfaction with the platform in presenting product and tourism information for Na-Bo-Kam Subdistrict,
and 3) to compare differences in satisfaction based on personal factors. The sample consisted of 400 participants, selected
through stratified random sampling without proportional allocation. The study followed the system development life cycle
(SDLC) methodology, which included: 1) needs assessment, 2) system analysis, 3) system design, 4) system development
and testing, and 5) maintenance. The tools used included an economic platform and a questionnaire. Statistical methods
included percentages, means, and standard deviations. Inferential statistics involved one-way analysis of variance and pairwise
comparisons using Scheffe’s method. The evaluative results indicated that overall user satisfaction with the platform was at
a high level. When individual aspects were considered, all aspects were at a high level. The aspect with the highest mean
was usability and applicability, followed by content, system design, and application. A comparative analysis of differences
revealed that personal factors such as gender, education level, occupation, income, residence, and business model resulted
in differing opinions on the platform. However, pairwise comparisons indicated that differences in education level, income,
and residence significantly influenced opinions towards the platform, while gsender, occupation, and business model did not
significantly affect opinions with a statistical significance level of .05. The research findings provide guidance for analyzing
target groups interested in various types of community products and their online purchasing behavior. This can further enhance
the platform to attract tourists to visit the community and purchase local products in the future.

Keywords: platform, agro-tourism, Na-Bo-Kam Subdistrict
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Community Product and Agricultural Tourism Section in Main Page
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Basic Information of Na Bo Kham Subdistrict Main Page
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Table 2
The Mean and Standard deviation of the Overall Platform Evaluation are Classified by Dimension
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SD
1. AUNNTEBNLUUSEUULNaANBSH 4.35 0.74 110
2. fuUNSIIUYeITEUULNaANBSH 4.35 0.70 10
3. frudlevndeyalussuuuwansiosu 4.37 0.78 N
4. snuuseleinagnsiluly 4.40 0.72 1N
593 4.37 0.74 10

310 Table 2 Wu31 HRoULUUABUNINTAIY
Anuiuieafuszuuunanlesulassiueglussduuin
M = 4.37) dlefinnsandusiesu nui egluseduann
nndu Besdrduanuddyamdiedeainnlivies
18 Fudselomivaznisthlld v = 4.40) frudlewn
Foyaluszuu (M = 4.37) fun1seeniuuszuy (M = 4.35)
AunsiFauresszUL (M = 4.35) mudwiu dmsusede
Sruunlédad

suvsgleviuagnmi Ul Wefnsandunede
Usingin egluszduinnynde Ssteiduadegean fe
wnanesuglvisunuvy iuaunsadanstoyadu
vowmyUunulesls (M = 4.48)

suilemdayalussuuunannesy Wenansan
& v ' . o Y & v Ao a
Jusede Us1n egluszduannynde deleniiaade
gean Ao unannesudilenivesdud aoiuivisunen

Y 9
£ '

Foyarmussmduius uazdoyafiugrusg 9 gndes
M =4.42)

FunseRnRUUsTUULNaaWesy WeRinrsadu
sete Unngd egfluseiusnnynde Sstefiiiadegsgn
Ao wnanosuinsMuALUSANS (Permission) WiieSnn
AnuUasndulunsleay (M = 4.43)

frunslduszuuunanesy dofiansandu
sete Usingi egluseiusnnmnde Fedefifiradegean
fio nMsanunanresuiinuiuady Ul (M = 4.40)
AIUAIRU

N 95



N
JI Journal of Information and Learning
Volume 35, Issue 3, September-December, 2024

Table 3
Satisfaction Assessment Results
KANITLUSEULTIEUADIUUANA N

szuuwnannasy wAasnuuUsUTIU

W3 UBUANULANAITE NI NN SUTUUNED LA NATULNA

AUNITRBNUUY FENINaNgu 1.22 2 0.61 1.79 17
melungy 135.90 397 0.34
U 137.12 399

AU FENINNGY 2.28 2 1.14 3.59 .03*
melungy 125.96 397 0.32
Rty 128.24 399

Fruifonn JENinangu 1.46 2 0.73 2.52 .08
melungu 114.79 397 0.29
U 116.25 399

autsgleviwaensildly szwinangu 1.97 2 0.98 2.98 05*
nelungy 131.03 397 0.33
Ry 133.00 399

WS HUTBUANHLANAITENINLNAANDTUT L UNAD TUAINATUTEAUNSANEN

AUNITRONUUY JENInaNgu 11.14 5 2.23 6.97 .00*
melungu 125.98 394 0.32
Rty 137.12 399

AUNsLdaY FENINNGY 11.18 5 2.24 7.53 .00%
melungy 117.06 394 0.30
Ry 128.24 399

Fnilom JENIaNgu 9.06 5 1.81 6.66 .00*
nelungy 107.19 394 0.27
Rty 116.25 399

autsgleviwaensildly sewdnangu 6.35 5 1.27 3.95 .00%
melungy 126.65 394 0.32
Ry 133.00 399

WU UAINLLANATTENINLNARNDSUTIMUNAD TUAINATUBITN

AUNITRONUUY JENnaNgu 8.41 8 1.05 3.19 .00*
nelungy 128.72 391 0.33
Rty 137.12 399
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Table 3

(continued)

FTUULNANND SN uraIAULUIUTIU

AuNsLdau FENINNGY 6.16 8 0.77 2.47 01*
nelungy 122.07 391 0.31
ERLY 128.24 399

Fndlom FENIaNgu 4.43 8 0.55 1.94 .05%
melungy 111.82 391 0.29
R 116.25 399

aulsgloviwasnaildly  sewdnangu 6.98 8 0.87 271 01%
melungy 126.02 391 0.32
Ry 133.00 399

WSguguANULANAITEUINwNanNasUT L UnaaIuAINeus 18 lAae

ANUNNTOBNLUY FENINNGY 5.71 5 1.14 3.42 .00*
melungy 131.41 394 0.33
3 137.12 399

AUy FENINNGY 2.89 5 0.58 1.81 11
melungy 125.35 394 0.32
53 128.24 399

Fnilom spriangu 5.07 5 1.01 359 00*
melungy 111.18 394 0.28
3 116.25 399

aulsgleviwasnaildly sewdnangu 5.08 5 1.02 3.13 01%
melungy 127.92 394 0.32
53 133.00 399

USHUTEUAINULANANNTEWINLINAAN DS UT L UN DT UN WA UN NN B Fe

AUNNTOBALUY FENINNgu 29.74 2 14.87 54.97 .00*
melungy 107.39 397 0.27
324 137.12 399

Anunnslau FENINNGY 14.31 2 7.15 24.93 .00*
melungy 113.93 397 0.29
33 128.24 399

Filonn FEVINNGY 11.12 2 5.56 21.00 .00*
melungy 105.13 397 0.26
324 116.25 399
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Table 3

(continued)

wrasnuuUsUIIU

[
ssUUUNannasy

aulsgleviwaensildly sewdnangu 15.43 2 7.71 26.05 .00%
melungy 117.57 397 0.30
Ry 133.00 399

Wiguiguauuandsszritsunantesudiunan AU ULUUEIAa

AUNITOBNHUY FENINNGY 4.87 5 0.97 2.90 01*
nelungy 132.26 394 0.34
Rty 137.12 399

AUy FENINNGY 2.72 5 0.54 1.71 13
melungy 125.52 394 0.32
W 128.24 399

Frndlom FENINaNgu 3.55 5 0.71 2.48 03*
melungy 112.69 394 0.29
Bty 116.25 399

aulsglovinaensildly sewdnangu 2.03 5 0.41 1.22 30
melungy 130.97 394 0.33
R 133.00 399
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B Abstract

This research aims to develop a system for academic position applications, evaluate its effectiveness, and to assess
user satisfaction with the online academic position application system at the Faculty of Science, Prince of Songkla University.
The research population consisted of 70 faculty members from the Faculty of Science, Prince of Songkla University, who applied
for academic positions between 2022 and 2024. Data were collected using a questionnaire, with a reliability coefficient of
0.67. The statistics used for data analysis included frequency, percentage, mean, standard deviation, and content analysis.
The research findings reveal that the information system possesses comprehensive features for data entry, retrieval, and
summarization, in accordance with the format required by the Office of the Civil Service Commission (OCSC) 03, which
stipulates that applicants for academic positions must provide detailed information. The application system includes three
user groups: applicants for academic positions, department heads, and system administrators. The system collects data
by retrieving personal information, educational background, work history, teaching workload for the past three years, and
academic achievements. The data will then be sent to the department head for review and approval along with the selection
of qualified experts. Subsequently, the data are forwarded to the staff for accuracy verification. The system then generates
a report to be submitted to the dean and forwarded to the university for further processing according to the next steps.
The effectiveness evaluation of the online academic position application system, based on lean principles, indicates that
the system effectively reduces waste in the application process, can shorten the processing time by up to 31 days, and
decreases paper usage.

Keywords: academic position information system, information system development, Faculty of Science, Prince of
Songkla University
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Figure 1
Conceptual Framework
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Figure 2
People Involved With the System
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Figure 3
Databases Related to the System
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Figure 4
System structure
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Requester's Login Screen
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Figure 6
Show Results of Applying for Positions
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Figure 7
Head of Department Login Screen
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Figure 8

Head of Department Nominates an Expert
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Figure 10
Data Exported From the System
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I Abstract

This research aimed 1) to design and develop an interactive exhibition to promote human rights understanding among
junior high school students: 2) to assess the exhibition’s effectiveness in enhancing student knowledge and understanding of
human rights before and after the intervention; and 3) to explore student opinions on the use of the interactive exhibition.
The voluntary sample group comprised 30 junior high school students. The experimental tool was an interactive exhibition
to promote understanding of human rights, and the data collection instrument included a knowledge assessment test; and
a questionnaire. The data were analyzed using the mean, standard deviation, and dependent t-test. Results revealed that
1) the interactive exhibition had a very good level of content (M = 4.89, SD = 0.27) and media quality (M = 4.69, SD = 0.50),
that 2) average student understanding of human rights after the intervention was significantly higher than before, at a .01 level,
and that 3) overall student opinion on the interactive exhibition was at the highest level of agreement (M = 4.71, SD = 0.51).

Keywords: human rights education, interactive exhibitions, exhibition design
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Figure 2

Interactive Exhibitions Map
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Table 1
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Table 1

(continued)
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Table 2
Results of the Quality Assessment by Experts on Interactive Exhibitions
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(continued)
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I Abstract

This study aims 1) to study the need for developing mobile technology to support inquiry-based collaborative learning
through gamification that enhances digital information literacy and learning engagement of undergraduate students, and
2) to examine the abilities of students in using devices and mobile technology for inquiry-based collaborative learning.
The sample consisted of 426 undergraduates selected using multi-stage sampling. Data were gathered using a questionnaire
with a reliability of 0.98. The questionnaire comprised questions on respondents’ demographics, learning needs, and students'
proficiency in using devices and mobile technology for collaborative learning. Descriptive statistics and the priority need index
(PNI-modified) were employed in the analysis. The findings indicated five key needs for boosting students’ digital information
literacy and learning engagement: 1) mobile technology supporting collaboration, such as brainstorming with peers
(PNImod,‘ﬁed =0.15), 2) inquiry-based learing through problem- or assignment-based approaches (PNImod,‘ﬁed =0.19), 3) gamification
using leaderboards to heighten challenge (PNImodiﬁed = 0.14), 4) digital information literacy, involving systematic management
and storage of digital resources (PNImodiﬁed =0.15), and 5) learning engagement through regular supplementary materials from
instructors (PNlmod,‘ﬁed =0.19). Regarding students’ abilities in using devices and mobile technologies, the findings showed that
most learmers used technological tools to search for information (M = 4.41, SD = 0.80) and relied on Google Chat, Line, and
Facebook Messenger as primary platforms for communication and collaboration (M = 4.31, SD = 0.97). For content creation,

students preferred applications such as Canva, Genially, and Powtoon (M = 4.16, SD = 0.90). At the same time, Google Slides,

PowerPoint, and Prezi were the main tools used for presenting and publishing work (M = 4.11, SD = 0.88).

Keywords: mobile technology, inquiry-based collaborative learning, gamification, digital information literacy, learning

engagement

I Introduction

Digital technology has played a significant role
in communication culture development, knowledge
development, business competitiveness, work, and
lifestyle, transforming the world into a digital society
where communication and access to information are
easier and quicker than ever. Education technology,
seen initially as a tool to enhance learning and its
outcomes, is now considered a tool to develop
essential skills for learners as they face more complex
issues in the digital world, such as critical thinking skills
(Ratchakitchanubeksa, 2019). To use digital technology
effectively, such as mobile technology-supported
collaborative learning in learning enhancement able to
implement smartphones or tablets to allow flexibility
in learning activities; by using such digital equipment,
students can interact with their peers who are not in
the class and enable accessibility to learning-support
tool students can access new online resources. Students
also benefit from sharing their work and knowledge
with their classmates (Koh & Kan, 2021). However,
online resources are of various qualities, and some
inaccurate information is stored among general data;
therefore, there is a possibility that false information

is found. In the digital era, online information can be
accessed through different channels. To be able to
choose high-quality digital data has become a required
qualification of learmers these days (Weber et al., 2018;
Khan, 2020). Digital information literacy and learning
engagement are now the skills that must concurrently
be developed in living in this digital society's social
and working world.

In the higher education setting, digital information
literacy is an essential skill that should be emphasized,
as it is the skill that leads students to understand the
steps and processes needed in gathering data. It will
allow them to evaluate the efficiency and credibility
of the data while equipping them with skills in
acquiring, analyzing, evaluating, and selecting data
with the highest potential (Khan, 2020). Learning
engagement encourages students to be willing to
work for their education. It shows enthusiasm, effort,
and tolerance to challenges faced where students can
control themselves, be open-minded to put in effort
in learning, and tolerate difficulty occurring during
the learning process (Jin & Wang, 2019). Inquiry-based
collaborative learning is a teaching method that
emphasizes higher-order cognitive and scientific
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process skills that align with the enhancement of digital
information technology and learning engagement
(Chen et al., 2022; Gouripeddi & Kannan, 2019). The
collaborative learning process motivates students by
adding activities that stimulate higher-order thinking
skills, such as discussions, criticisms, comments, listening,
respecting others’ opinions, tolerance, and decision-
making. This will help students build the learning pro-
cess and create knowledge independently (Gouripeddi
& Kannan, 2019; Korkman & Metin, 2021; Teig et al,,
2018). Additionally, gamification is one of the most
effective tools for designing mobile learning and
collaborative learning platforms to create engaged
learning environments for students, motivating them
to learn and participate with others (Sanchez et al,,
2020). Several studies have shown that gamification
significantly influences learning engagement and
learning collaboration (Huang & Hew, 2018; Singh et al.,
2021; Tan & Hew, 2016).

As mentioned above, mobile technology that
supports collaborative learning can develop digital
information literacy and engagement through
gamification. Hence, this study will examine the
need to organize learning activities to enhance digital
information literacy and learning engagement as the
initial information to design and develop mobile
technology that supports collaborative learning can
develop digital information literacy and engagement
through gamification from this study's findings.

HlE Objectives

1. To study the need for developing mobile
technology to support inquiry-based collaborative
learning through gamification that enhances digital
information literacy and learning engagement of
undergraduate students

2. To study the abilities in using devices and
mobile technology for inquiry-based collaborative
learning of undergraduate students

Il Literature Review

Mobile Technology-Supported Collaborative
Learning: MTSCL

Using a smartphone or a tablet in interactive
learning activities that require interactions between
an instructor and other learners can be done without
limitation of time and place, which allows students
to work collaboratively through mobile technology.
The components of mobile technology-supported
collaborative learning are as follows: 1) information
technology tools, 2) collaboration and communication
tools, 3) creation tools, and 4) evaluation tools (Jaldemark
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etal., 2018; Boticki et al., 2020). According to Hinostroza
et al. (2024), mobile technology fulfills multiple roles
in inquiry-based collaborative learning: 1) guiding the
overall inquiry process, 2) illustrating the phenomena
under investigation, 3) serving as a channel for accessing
learning materials, 4) facilitating data collection,
5) supporting the organization of ideas and informa-
tion, 6) enabling idea-sharing and communication, and
7) providing a means to receive feedback.

Inquiry-Based Collaborative Learning: IBCL

Designing inquiry-based collaborative learning
via mobile technology includes stimulating learners
to be curious and creating tasks to present to their
group members. At the same time, the instructor keeps
encouraging students in the group to find answers from
one another so that they can exchange information
and ideas, which will eventually lead to group work and
a presentation to the whole class. There are 4 steps
in inquiry-based collaborative learning: 1) planning,
2)individual inquiry, 3) collaborative inquiry, and 4) group
results (Pedaste et al., 2015; Lamsa et al., 2019). Several
studies show that In an inquiry-based collaborative
learning environment facilitated through mobile
technology and featuring a collaborative instructional
display that allows students to interact with learning
activities, and then findings revealed that inquiry-based
collaborative learning positively influences the
development of various dimensions of students’
information literacy (Chu et al,, 2011; Ke, 2010; Zhu
et al, 2019).

Gamification

Designing game elements on mobile learning
platforms by adopting their mechanics into the learning
environment engages students while learning.
Gamification influences student motivation, making
students feel challenged, and creates an engaged
learning environment where students play a part
(Kapp, 2012; Rivera & Garden, 2021). To adopt game
mechanics and game dynamics, the components
consist of 1) goal, 2) rule, 3) time, 4) reward, 5) feedback,
6) level, 7) leaderboard, and 8) score (Tan & Hew, 2016;
Rivera & Garden, 2021). Numerous studies show that
gamification elements have play role on significant
impact on learning engagement, learning outcomes,
learning motivation, and also collaboration between
peers (Balalle, 2024; Behl et al., 2022; Bucchiarone,
2022; Jia et al., 2024).

Digital Information Literacy: DIT

Several overviews of the concept of DIT are the
ability of learners to search for, retrieve, and evaluate
data from online sources, which consists of information
literacy and digital literacy and focuses on the ability
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to identify and access desired digital information using
appropriate methods. The steps to efficiently determine,
analyze, access, and select digital information are
1) define, 2) access, 3) evaluate, 4) manage, and
5) integrate (Encheva et al., 2020; Chen et al., 2022).
Furthermore, studies show that Inquiry-based,
integrated information literacy instruction enhances
both fact memorization and conceptual understanding
of digital content and information by leading student
reflection, student autonomy, and learning-to-learn
skills; inquiry-based learning meaningfully integrates
information literacy content for deeper engagement
(Chen et al,, 2014; Frati, 2020; Gasque, 2016).

Learning engagement

Learning Engagement is crucial for effective
learning in both online and traditional educational
settings. Research indicates that engaging activities
connect course content to real-world issues, integrate
previous learning, and encourage higher-order thinking
(Buelow et al.,, 2018). Learning Engagement reflects
willingness, dedication, open-mindedness, and
challenge acceptance in learning, shown through
their enthusiasm, perseverance, and readiness to face

Research Framework
Figure 1
Research Framework
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challenges. Learning engagement, which includes
engagement with classmates and with learning
activities conducted by instructors, can be divided
into 3 aspects: 1) behavioral aspect, 2) emotional
aspect, and 3) cognitive aspect (Buelow et al., 2018;
Lan & Hew, 2020). Digital learning technologies can be
leveraged to measure and improve student engage-
ment, offering promising paths for enhancing the learning
experience (Organisation for Economic Co-operation
and Development [OECD], 2021)

Il Research Methodology

The study employed the survey research method
as the primary approach for data collection. The
researcher proceeded with the following research
methods: 1) to study and analyze the sample
demographic, 2) to explore needs in learning using
mobile technology-supported collaborative learning
and gamification, and 3) to study abilities to use tools
and mobile technology to support collaborative
learning. The data collection process involved the use
of online questionnaires.

Demographic of the Respondents

Demographic Information include:

1) Gender 2) Field of study 3) Year of
Study 4) GPAX 5) Type of mobile tech-
nology device(s) 6) Type of operating
system(s) and 7) Time spent using

mobile technology in learning.

Existing state in learning using mobile
technology-supported collaborative
learning and gamification

The current condition of undergraduate
students in learning using mobile
technology-supported collaborative
learning and gamification include:

1) Mobile technology-supported
collaborative learning 2) Inquiry-based
learning 3) Gamification 4) Digital
Information Literacy and 5) Learning

Engagement

Undergraduate students’s abilities to

use tools and mobile technology to
support collaborative learning

Undergraduate students’s abilities to
use tools and mobile technology to
support collaborative learning
include: 1) Digital Information tools
2) Communication and Collaborative
working tools 3) Creation Tools and

4) Presentation and publication tools

The essential needs relating to conducting learning experiences

to enhance digital information literacy and learning engagement of undergraduate students

I Priorities of learning using mobile technology-supported collaborative learning and gamification.

B Priorities of enhance digital information literacy of undergraduate students.

I Priorities of enhance digital learning engagement of undergraduate students.
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Population and Sample

The population of the study of needs for learning
organizations to enhance digital information technology
and learning engagement is undergraduate students.
Overall, undergraduate students in 2024 were 1,862,475
students. Then, the researcher used Yamane’s
readymade table at the certainty level of 0.5, which
resulted in 400 people (Yamane, 1970). The researchers
increased the number by 10% to 440 to compensate
for the survey's responses.

The sample group is conducted through a multi-
stage sampling as follows: 1) randomly select higher
education institutions for the three groups of univer-
sities: state higher education institutions, state-controlled
universities, and private higher education institutions;
2) select faculties in each university selected from
step 1 using stratified random sampling according to
the three academic fields: 1) science and technology,
2) science and health, and 3) humanities and social
sciences. And 3) randomly select undergraduate
students in faculties from higher education institutions
selected from steps 1 and 2 using simple random
sampling.

Research Instruments Development

The researcher developed the items in the ques-
tionnaire to consolidate the literature and be more
reliable for undergraduate students to understand. Then,
the items were compared for theoretical deficiency
andredundancy within each construct. The questionnaire
consists of 3 parts: 1) personal details of the respondents
(8 checklist items), 2) needs in learning using mobile
technology-supported collaborative learning and
gamification to enhance digital information literacy
and learning engagement of undergraduate satudents
(58 items with five rating scale), and 3) abilities to use
tools and mobile technology to support collaborative
learning (16 items with five rating scale).

Three experts evaluated the questionnaire to
assess the questionnaire used in this study for the
Index of item-objective congruence (I0C). The result
shows that the overall IOC score of the questionnaire
was between 0.66-1.00 After that, the survey was
tried out on 30 undergraduate students to verify its
reliability. The study results were calculated using
Cronbach’s alpha coefficient, and they were proved to
have a reliability score of 0.98 and passed the ethical
guidelines for research involving human subjects from
Chulalongkorn University (COA No. 061/66).

Data Collection

The researchers sent out a memorandum
requesting documents to collect data from the
sample group of university students under the Ministry
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of Higher Education, Science, Research and Innovation
from april 2023 to may 2023. The researcher contacted
the subject teachers to request permission to collect
data from the research questionnaires by sending the
research questionnaires to the subject teachers for
consideration Then, they contacted them about the
date/time for data collection in order. After that, the
survey's 426 responses were checked to collect data
and perform an analysis.

Data Analysis

The analysis of the assessment of undergraduate
students' needs in learning was done using the modified
priority needs index (PNIMOdIﬁed), which used Witkin, 1984
5 scales criteria for interpreting the average of PNI
values as follows:

B 4.51-5.00 means the actual needs, which is the
highest level.

B 3.51-4.50 means the actual needs, which is high.

B 2.51-3.50 means the actual needs, which is
moderate.

B 1.51-2.50 means the actual needs, which is low.

B 1.00-1.50 means the actual needs, which is the
lowest level.

Then, the deceptive analysis uses the median
and standard deviation of the respondents’ personal
details and their ability to use tools and mobile
technology.

Modified

B Results

In correspondence with the objectives of the studly,
the findings are divided into three parts, which are:
1) the sample demographic of the respondents, 2) the
needs in learning using mobile technology-supported
collaborative learning and gamification to enhance
digital information literacy and learning engagement
of undergraduate students, and 3) abilities to use
tools and mobile technology to support collaborative
learning.

Part 1 Sample Demographic of the Respondents

The result shows that 237 males (55.63%) and
189 females (44.37%) were among the respondents.
Most respondents were students in humanities and
social sciences, at 151 students (35.45%), followed
by health science students, at 144 students (33.80%).
The largest group of respondents were second-year
students, at 191 students (44.84%).

Smartphones were the most popular learning
device for 348 students (81.69%). Moreover, 321 students
(75.76%) used tablets, followed by laptops with 280
students (65.73%). As for the time spent learing using
mobile technology, the study shows that most learners,
226 students (53.05%), spent more than 6 hours per
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week studying, while around 126 students (29.58%)
spent around 4-6 hours weekly, as shown in Table 1.
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Table 1
An Analysis of Demographic Information
(n = 426)
Data Categories Number Percentage
Gender Female 189 44.37
Male 237 55.63
Field of study Science Technology 131 30.75
Science-Health Science 144 33.80
Humanities and Social Sciences 151 35.45
Year of Study Year 1 123 28.87
Year 2 191 44.84
Year 3 79 18.54
Year 4 33 7.75
GPAX 0.00-1.00 17 3.99
1.01-2.00 14 3.29
2.01-3.00 148 34.74
3.01-4.00 247 57.98
Which mobile technology device(s) do you use in Smartphone 348 81.69
earning? Tablet 327 76.76
Laptop 280 65.73
Which operating system(s) do you use in learning? i0S 351 82.39
Android 156 36.62
macOS 82 19.25
Microsoft Windows 252 59.15
ChromeOS 39 9.15
How long do you use mobile technology 0-2 hour(s) per week 34 7.98
In learning? 2-4 hours per week a0 9.39
4-6 hours per week 126 29.58
more than 6 hours per week 226 53.05

Part 2 Needs learning using mobile technology-
supported collaborative learning and gamification
to enhance digital information literacy and learning
engagement of undergraduate students

Regarding the need to learn using mobile
technology-supported collaborative learning and
gamification to enhance digital information literacy and

learning engagement of undergraduate students, the
result of the need for mobile technology-supported
collaborative learning shows that the students needed
it to allow them to brainstorm and develop their ideas
with others the most (PNI = 0.15). As for the need
for inquiry-based learning, it was found that once the
work or problem was assigned, the students were most
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likely to assume solving it before they started working
on it (PNIModiﬁed =0.19). The result of using gamification
reveals that showing a leaderboard in the class, which
makes students feel challenged and motivates them
to upgrade their level, was the most needed priority
(PNI s = 0.14). In terms of digital information literacy
needs, it is found that the ability to systematically
store and manage digital information that students

have found for them to use later was needed the most

Table 2

(PNIModiﬁed = 0.15). When considering learning engage-
ment, regularly studying the supplementary contents
provided by their instructors was the highest-scored
item (PNlModiﬁed =0.19). Table 2 shows the study's results
on the needs in learning using mobile technology-
supported collaborative learning and gamification to
enhance undergraduate students' digital information
literacy and learning engagement, with the three

most-needed items for each category.

Needs in Learning Using Mobile Technology-Supported Collaborative Learning and Gamification

Degree of

Degree Important Degree PNI Priorities

Modified

success (D)

Mobile technology-supported collaborative learning

You can use mobile technology to manage 3.65
and follow up on teamwork, improving

the working process and ensuring it goes

as planned.

You can use mobile technology to 3.68
brainstorm ideas with your teammates.

You can use mobile technology to 3.78
present your work on the website.

Inquiry-based learning

You study and review the learning materials 3.55
before you begin working on an assignment.

Once you receive problems or 3.43
assignments, you will set assumptions
of the solution before starting to work.

You outline the work assigned to check 3.60
your overall idea before creating an
original work.

Gamification

Setting goals and rules in working enables 3.78
you to work on an assignment more
efficiently.

Setting time for each assignment helps 3.82
you better manage and organize your
learning.

Leaderboards in your class make you feel 3.41
challenged and would like to upgrade
your level.

0]

High 4.27 High 0.14 2
High 4.31 High 0.15 1
High 4.34 High 0.13 3
High 4.26 High 0.17 2
Medium 4.26 High 0.19 1
High 4.28 High 0.16 3
High 4.35 High 0.13 2
High 4.32 High 0.11 3
Medium 3.98 High 0.14 1
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Table 2
(continued)

Topics

Degree of
success (D)

Chanatat Boonchuvong, Prakob Koraneekij, and Jintavee Khlaisang Il

: Priorities
Modified

Degree PNI

Degree

Important
0]

Digital Information Literacy

You can systematically manage and store 3.67
the digital information you have found so
you can use it later.

You can interpret and present new 3.69
knowledge acquired from the digital data
you have sought.

You have a system for searching for 3.77
digital data.

Learning Engagement

You regularly study the supplementary 3.34
contents provided by your instructors.

You attempt to seek information from 3.41
other sources apart from the ones
prepared by your instructors.

When your instructors assign you 3.46
workpieces, you feel interested and
want to do the assignments.

High 4.30 High 0.15 1
High 4.30 High 0.14 2
High 4.35 High 0.13 3
Medium 4.14 High 0.19 1
Medium 4.15 High 0.18 2
Medium 4.17 High 0.17 3

Part 3 Abilities to use tools and mobile tech-
nology to support collaborative learning

The results show that students could use digital
information technology tools to look up data using
Google Chrome and Safari the most (M = 4.41, SD = 0.80).
The ability to edit information using Google documents
and Word (M = 4.08, SD = 0.92) and manage and store
data using various sites and applications (M = 4.02,
SD = 0.86). Regarding the ability to use commmunication
and collaborative tools, it was found that students can
use tools for communication the most (M = 4.31,
SD =0.97). The ability to use tools for online meetings
(M =4.16, SD = 0.80) and managing and tracking team-
work (M = 3.13, SD = 1.26) respectively. The most used

Table 3

creation tools were Canva, Genially, and PowToon,
the creative tools (M = 4.16, SD = 0.90). The second
and third most used tools were data collection
tools, including Google Forms, Survey Monkey, and
MS Forms (M = 3.77, SD = 0.99), and data processing
and analyzing tools such as Google Sheets and Excel
(M = 3.72, SD = 1.04) respectively. Additionally, the
results revealed that students had the highest value
in using presentation and publication tools (M = 4.11,
SD = 0.88). The ability to use tools to publish a video
was second (M = 3.86, SD = 1.11), and using tools
to publicize content, such as SlideShare, was third
(M =3.46,SD = 1.17). The details are shown in Table 3.

Abilities to use Tools and Mobile Technology to Support Collaborative Learning

Data Categories M SD

Digital Information
tools

Tools used for finding data such as Google Chrome, Safari 4.41 0.80

Tools used for taking notes such as Google Keep, Notes, Good Note, Notability 3.96 1.09
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Table 3
(continued)
Data Categories M SD
Tools used for recording, such as Google Documents, Word 4.08 0.92
Tools used for managing and storing data, such as Google Drive, Dropbox, 4.02 0.86

and OneDrive

Communication Tools used for online meetings such as Google Meet, Microsoft Teams, Zoom 4.16 0.80
and Collaborative . .
. Tools used for planning such as Google Draw, Miro, Mural 3.12 1.21
working tools
Tools used for managing and tracking teamwork such as Google Tasks, 3.13 1.26

Trello, slack

Tools used for sending messages such as Google Chat, Line, Facebook Messenger ~ 4.31 0.97
Creation Tools Tools used for storing data, such as Google Forms, Survey Monkey, and 3.77 0.99

MS Forms

Tools used for processing and analyzing data such as Google Sheets, Excel 3.72 1.04

Tools used for brainstorming and developing ideas such as Padlet, Limniot 3.41 1.06

Tools used for creating works such as Canva, Genially, PowToon 4.16 0.90
Presentation and ~ Tools used for slide presentations such as Google Slides, PowerPoint, Prezi 4.11 0.88
publication tools . ) .

Tools used for presenting on websites such as Google Sites, WordPress 3.45 1.19

Tools used for publishing content such as SlideShare 3.46 1.17

Tools used for publicizing videos such as YouTube, Vimeo 3.86 1.11

I Discussion

The study of the respondents’ overseas under-
graduate students' learning needs toward using mobile
technology-supported collaborative learning and
gamification to enhance digital information literacy and
learning engagement and the ability to use tools and
mobile technology to support collaborative learning.
First, it found that smartphones were the most popular
device among undergraduate students, and the students
spent more than 6 hours learning through mobile
technology.

Regarding their abilities to use tools and mobile
technology to support collaborative learning, the
tools the students possessed the highest ability to
use were the tools for finding data, such as Google
Chrome and Safari. The type of tool for creating and
developing work pieces that the students most used
was a tool for creating works, including Canva, Genially,
and PowToon. Slide presentation tools such as Google
Slides, PowerPoint, and Prezi were the most used for
presentation and publication tools.

This finding correspondence with the results of
the study of the learners’ need assessments in using
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mobile technology-supported learning, which focused
on brainstorming, idea development, and collaborative
working, including students’ presentations, which was in
correlation with Fu and Hwang's study that synthesized
the literature relating to mobile technology-supported
learning. His study stated that the important thing
in creating learners’ experiences was to focus on
collaborative learning and working and the ability to
form knowledge independently (Fu & Hwang, 2018).
Additionally, using mobile technology was found to
satisfy the needs of inquiry-based learning, which
emphasizes works or problems assigned as students
would form assumptions before they start working.
This is consistent with Wang’s study, which talked about
the applications of mobile technology in an environ-
ment to enhance students’ learning through advising on
doing activities, accessibility to contents, collaborative
data finding, interactions among learners, and giving
feedback to learners using mobile technology (Wang
et al,, 2021). In the gamification part, the finding
shows that leaderboards were the most desired game
elements, reflecting the insight students need to design
competitive and clear goals in the learning environment.
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This shows that competition, as a key element of gamifi-
cation, has been shown to motivate students and
improve performance in learning contexts (Jagust et al.,
2018; Liu et al., 2022; Sepehr & Head, 2013). Overall,
gamified-enabled learning activities can significantly
improve student performance and motivation, par-
ticularly those incorporating competition, adaptivity,
and narratives (Jagust et al,, 2018; Liu et al., 2022).
In addition, mobile technology also helps develop
students’ learning engagement by motivating them and
giving them meaningful and authentic learning. Also,
providing various sources of data and communications
(Chauhan, 2021; Xu et al., 2023) can develop digital
information literacy (Pinto et al., 2020). Inquiry-based
collaborative learning can also enhance students’
digital information literacy by searching for data and
analyzing and evaluating the data before learning
through mobile technology (Chen et al., 2022). Using
gamification in learning can develop learning engage-
ment and digital information literacy of learners at
the university level. (Encheva et al,, 2020; Rivera &
Garden, 2021).

I Conclusions

From the study of the essential needs relating
to conducting learning experiences to enhance digital
information literacy and learning engagement of un-
dergraduate students, it was found that using mobile
technology, which supports inquiry-based learning in
conjunction with gamification, can satisfy the needs of
learners. As for the guidelines to design learning
environments, teachers should focus on developing
activities that support collaborative learning and
working through mobile technology or inquiry-based
learning, which allows students to build and integrate
their knowledge, creating flexibility in learning and
teamwork while also motivating them to learn and
develop their digital information literacy via data
inquiry for works assigned by teachers. However,
students' readiness and ability to use technology
need to be considered, and the learning environment
should be designed accordingly. Moreover, gamification
techniques, whether a badge, level, or leaderboard,
can create learning engagement and decrease learning
dropout.

Il Declaration of Competing Interest
The authors declare that there is no competing
interest in conducting this study.

Chanatat Boonchuvong, Prakob Koraneekij, and Jintavee Khlaisang Il

Il References

Balalle, H. (2024). Exploring student engagement in technology-based
education in relation to gamification, online/distance learning, and
other factors: A systematic literature review. Social Sciences &
Humanities Open, 9, Article 100870. https://doi.org/10.1016/j.ssaho.
2024.100870

Behl, A., Jayawardena, N., Pereira, V., Islam, N., Giudice, M. D., &
Choudrie, J. (2022). Gamification and e-learning for young learners:
A systematic literature review, bibliometric analysis, and future
research agenda. Technological Forecasting and Social Change, 176,
Article. 121445. https://doi.org/10.1016/j.techfore.2021.121445

Boticki, I., Uzelac, N., Dlab, M. H., & Hoi¢-Bozi¢, N. (2020). Making
synchronous CSCL work: a widget-based learning system with
group work support. Educational Media International, 57(3), 187-207.
https://doi.org/10.1080/09523987.2020.1824420

Bucchiarone, A. (2022). Gamification and virtual reality for digital twin
learning and training: architecture and challenges. Virtual Reality &
Intelligent Hardware, 4(6), 471-486. https://doi.org/10.1016/j.vrih.
2022.08.001

Buelow, J. R., Barry, T., & Rich, L. E. (2018). Supporting learning engagement
with online students. Online Learning, 22(4), 313-340.
https://doi.org/10.24059/0lj.v22i4.1384

Chauhan, S. P. (2021). Technology-supported classroom for collaborative
learning. Interdisciplinary Research in Education, 6(2), 99-106.
https://doi.org/https://doi.org/10.3126/ire.v6i2.43542

Chen, C. -M,, Li, M. -C., & Chen, Y. -T. (2022). The effects of web-based
inquiry learning mode with the support of collaborative digital
reading annotation system on information literacy instruction.
Computers & Education, 179, Article 104428. https://doi.org/10.1016/
j.compedu.2021.104428

Chen, L. C., Yan, R. D., & Huang, T. W. (2014). The effects of inquiry-based
integrated information literacy instruction: Four-year trends.
Journal of Educational Media and Library Sciences, 51(4), 561-595.
https://doi.org/10.6120/JOEMLS.2014.514/0629.RS.CM

Chu, S. K. W.,, Tse, S. K., & Chow, K. (2011). Using collaborative teaching
and inquiry project-based learning to help primary school students
develop information literacy and information skills. Library &
Information Science Research, 33(2), 132-143. https://doi.org/
10.1016/).lisr.2010.07.017

Encheva, M., Tammaro, A. M., & Kumanova, A. (2020). Games to improve
students information Literacy Skills. The International Information
& Library Review, 52(2), 130-138. https://doi.org/10.1080/10572317.
2020.1746024

Frati, F. Y. E. (2020). Using an inquiry-based learning approach to support
engagement with information and scholarship in health care
education. Education for Information, 36(1), 59-67. https://doi.org/
10.3233/EFI-190334

Fu, Q. -K., & Hwang, G. -J. (2018). Trends in mobile technology-supported
collaborative learning: A systematic review of journal publications
from 2007 to 2016. Computers & Education, 119, 129-143.
https://doi.org/10.1016/j.compedu.2018.01.004

Gasque, K. C. G. D. (2016). Information literacy for inquiry-based learning.
Transinformacao, 28(3), 253-262. https://doi.org/10.1590/2318-08
892016000300001

Gouripeddi, S. P., & Kannan, V. ((2019, Dec 9-11)). Implementing inquiry
based collaborative learning in solid state physics course [Conference
presentation]. IEEE Tenth International Conference on Technology
for Education (T4E), Goa, India. https://doi.org/10.1109/T4E.2019.
00059

Hinostroza, J. E., Armstrong-Gallegos, S., & Villafaena, M. (2024). Roles of
digital technologies in the implementation of inquiry-based learning
(IBL): A systematic literature review. Social Sciences & Humanities
Open, 9, Article 100874. https://doi.org/10.1016/j.ssaho.2024.100874

Huang, B., & Hew, K. F. (2018). Implementing a theory-driven gamification
model in higher education flipped courses: Effects on out-of-class
activity completion and quality of artifacts. Computers & Education,
125, 254-272. https://doi.org/10.1016/j.compedu.2018.06.018

Jagust, T., Boticki, I., & So, H. -J. (2018). Examining competitive, collaborative
and adaptive gamification in young learners' math learning.
Computers & Education, 125, 444-457 . https://doi.org/10.1016/
j.compedu.2018.06.022

Jaldemark, J., Hrastinski, S., Olofsson, A. D., & Oberg, L. -M. (2018).
Editorial introduction: Collaborative learning enhanced by mobile
technologies. British Journal of Educational Technology, 49(2),
201-206. https://doi.org/10.1111/bjet. 12596

N 141


https://doi.org/10.1016/j.ssaho.2024.100870
https://doi.org/10.1016/j.ssaho.2024.100870
https://doi.org/10.1016/j.techfore.2021.121445
https://doi.org/10.1080/09523987.2020.1824420
https://doi.org/10.1016/j.vrih.2022.08.001
https://doi.org/10.1016/j.vrih.2022.08.001
https://doi.org/10.24059/olj.v22i4.1384
https://doi.org/https://doi.org/10.3126/ire.v6i2.43542
https://doi.org/10.1016/j.compedu.2021.104428
https://doi.org/10.1016/j.compedu.2021.104428
https://doi.org/10.6120/JoEMLS.2014.514/0629.RS.CM
https://doi.org/10.1016/j.lisr.2010.07.017
https://doi.org/10.1016/j.lisr.2010.07.017
https://doi.org/10.1080/10572317.2020.1746024
https://doi.org/10.1080/10572317.2020.1746024
https://doi.org/10.3233/EFI-190334
https://doi.org/10.3233/EFI-190334
https://doi.org/10.1016/j.compedu.2018.01.004
https://doi.org/10.1590/2318-08892016000300001
https://doi.org/10.1590/2318-08892016000300001
https://doi.org/10.1109/T4E.2019.00059
https://doi.org/10.1109/T4E.2019.00059
https://doi.org/10.1016/j.ssaho.2024.100874
https://doi.org/10.1016/j.compedu.2018.06.018
https://doi.org/10.1016/j.compedu.2018.06.022
https://doi.org/10.1016/j.compedu.2018.06.022
https://doi.org/10.1111/bjet.12596

N
JI Journal of Information and Learning
Volume 35, Issue 3, September-December, 2024

Jia, F., Bao, X., & Yu, J. (2024). Gamification on digital platform:
A meta-analysis of affordance on behavior from value perspective.
Electronic Commerce Research and Applications, 68, Article 101465.
https://doi.org/10.1016/j.elerap.2024.101465

Jin, G., & Wang, Y. (2019). The influence of gratitude on learning
engagement among adolescents: The multiple mediating effects of
teachers' emotional support and students’ basic psychological
needs. Journal of adolescence, 77, 21-31. https://doi.org/10.1016/
j-adolescence.2019.09.006

Kapp, K. (2012). The gamification of learning and instruction: Game-based
methods and strategies for training and education. John Wiley &
Sons.

Ke, I. (2010). Teaching information literacy for inquiry-based learning.
The Journal of Academic Librarianship, 36(3), 264. https://doi.org/
10.1016/j.acalib.2010.03.014

Khan, A. (2020). Digital information literacy skills of Pakistani librarians:
Exploring supply-demand mismatches, adoption strategies and
acquisition barriers. Digital Library Perspectives, 36(2), 167-189.
https://doi.org/10.1108/DLP-01-2020-0003

Koh, J. H. L., & Kan, R. Y. P. (2021). Students’ use of learning management
systems and desired e-learning experiences: are they ready for
next generation digital learning environments? Higher Education
Research & Development, 40(5), 995-1010. https://doi.org/10.1080/
07294360.2020.1799949

Korkman, N., & Metin, M. (2021). The effect of inquiry-based collaborative
learning and inquiry-based online collaborative learning on success
and permanent learning of students. Journal of Science Learning,
4(2), 151-159. https://eric.ed.gov/?id=EJ1292922

Lamsa, J., Hdmalainen, R., Koskinen, P., Viiri, J., & Mannonen, J. (2019).
The potential of temporal analysis: Combining log data and lag
sequential analysis to investigate temporal differences between
scaffolded and non-scaffolded group inquiry-based learning
processes. Computers & Education, 143, Article 103674.
https://doi.org/10.1016/j.compedu.2019.103674

Lan, M., & Hew, K. F. (2020). Examining learning engagement in MOOCs:
A self-determination theoretical perspective using mixed method.
International Journal of Educational Technology in Higher Education,
17, Article 7. https://doi.org/10.1186/s41239-020-0179-5

Liu, Y.-J., Zhou, Y.-G,, Li, Q.-L., & Ye, X.-D. (2022). Impact study of the
learning effects and motivation of competitive modes in gamified
learning. Sustainability (Switzerland), 14(11), Article 6626.
https://www.mdpi.com/2071-1050/14/11/6626

OECD. (2021). OECD Digital education outlook 2021: Pushing the frontiers
with artificial intelligence, blockchain and robots. OECD Publishing.
https://doi.org/10.1787/589b283f-en

Pedaste, M., Maeots, M., Siiman, L. A., De Jong, T., Van Riesen, S. A.,
Kamp, E. T., Manoli, C. C., Zacharia Z. C., & Tsourlidaki, E. (2015).
Phases of inquiry-based learning: Definitions and the inquiry cycle.
Educational Research Review, 14, 47-61. https://doi.org/10.1016/
j-edurev.2015.02.003

Pinto, M., Fernandez-Pascual, R., Caballero-Mariscal, D., & Sales, D. (2020).
Information literacy trends in higher education (2006—2019):
Visualizing the emerging field of mobile information literacy.
Scientometrics, 124(2), 1479-1510. https://doi.org/10.1007/s11192-
020-03523-4

142 B

Ratchakitchanubeksa. (2019). Prakasok ra stiang suksathikan rirang
mattrathan khunnawuthi radap parinya trf sakha kharusat lae
sakha suksa sat (laksat st p1 ) Phd.S0. 2562 [Announcement of
the Ministry of Education on bachelor's degree qualification
standards in education and educational studies (4 year program)
2019]. Ratchakitcha. https://ratchakitcha.soc.go.th/documents/
17073476.pdf

Rivera, E. S., & Garden, C. L. P. (2021). Gamification for student
Engagement: a framework. Journal of Further and Higher Education,
45(7), 999-1012. https://doi.org/10.1080/0309877X.2021.1875201

Sanchez, D. R, Langer, M., & Kaur, R. (2020). Gamification in the classroom:
Examining the impact of gamified quizzes on student learning.
Computers & Education, 144. Article 103666. https://doi.org/10.1016/
j.compedu.2019.103666

Sepehr, S., & Head, M. (2013). Competition as an element of gamification
for learning: An exploratory longitudinal investigation. In L. E. Nacke,
P. K. Harrigan, & P. N. Randall (Eds.), Gamification '13: Gameful
Design, Research, and Applications (pp. 2-9). Association for
Computing Machinery. https://doi.org/10.1145/2583008.2583009

Singh, A., Sharma, S., & Paliwal, M. (2021). Adoption intention and
effectiveness of digital collaboration platforms for online learning:
the Indian students’ perspective. Interactive Technology and Smart
Education, 18(4), 493-514. https://doi.org/10.1108/ITSE-05-2020-
0070

Tan, M., & Hew, K. F. (2016). Incorporating meaningful gamification in
a blended learning research methods class: Examining student
learning, engagement, and affective outcomes. Australasian
Journal of Educational Technology, 32(5). Article 2232.
https://doi.org/10.14742/ajet.2232

Teig, N., Scherer, R., & Nilsen, T. (2018). More isn't always better: The
curvilinear relationship between inquiry-based teaching and
student achievement in science. Learning and Instruction, 56, 20-29.
https://doi.org/10.1016/j.learninstruc.2018.02.006

Wang, C., OuYang, J., & Wu, F. (2021). Subgroups of assessor and
assessee: The relationship between students’ peer assessment
roles and perceptions of MSCL in science education. Journal of
Science Education and Technology, 30, 816-828. https://doi.org/
10.1007/s10956-021-09922-3

Weber, H., Hillmert, S., & Rott, K. J. (2018). Can digital information literacy
among undergraduates be improved? Evidence from an experimental
study. Teaching in Higher Education, 23(8), 909-926. https://doi.org/
10.1080/13562517.2018.1449740

Witkin, B. R. (1984). Assessing needs in educational and social programs.
Jossey-Bass Publishers.

Xu, Q., Sun, D., & Zhan, Y. (2023). Embedding teacher scaffolding in
a mobile technology supported collaborative learning environment
in English reading class: students' learning outcomes, engagement,
and attitudes. International Journal of Mobile Learning and
Organisation, 17(1/2), 280-302. https://doi.org/10.1504/ijmlo.2023.
128340

Yamane, T. (1970). Statistics: An introductory analysis (2nd ed.).
Harper & Row.

Zhu, G., Xing, W., & Popov, V. (2019). Uncovering the sequential patterns
in transformative and non-transformative discourse during
collaborative inquiry learning. The Internet and Higher Education, 41,
51-61. https://doi.org/10.1016/j.iheduc.2019.02.001


https://doi.org/10.1016/j.elerap.2024.101465
https://doi.org/10.1016/j.adolescence.2019.09.006
https://doi.org/10.1016/j.adolescence.2019.09.006
https://doi.org/10.1016/j.acalib.2010.03.014
https://doi.org/10.1016/j.acalib.2010.03.014
https://doi.org/10.1108/DLP-01-2020-0003
https://doi.org/10.1080/07294360.2020.1799949
https://doi.org/10.1080/07294360.2020.1799949
https://eric.ed.gov/?id=EJ1292922
https://doi.org/10.1016/j.compedu.2019.103674
https://doi.org/10.1186/s41239-020-0179-5
https://www.mdpi.com/2071-1050/14/11/6626
https://doi.org/10.1787/589b283f-en
https://doi.org/10.1016/j.edurev.2015.02.003
https://doi.org/10.1016/j.edurev.2015.02.003
https://doi.org/10.1007/s11192-020-03523-4
https://doi.org/10.1007/s11192-020-03523-4
https://ratchakitcha.soc.go.th/documents/17073476.pdf
https://ratchakitcha.soc.go.th/documents/17073476.pdf
https://doi.org/10.1080/0309877X.2021.1875201
https://doi.org/10.1016/j.compedu.2019.103666
https://doi.org/10.1016/j.compedu.2019.103666
https://doi.org/10.1145/2583008.2583009
https://doi.org/10.1108/ITSE-05-2020-0070
https://doi.org/10.1108/ITSE-05-2020-0070
https://doi.org/10.14742/ajet.2232
https://doi.org/10.1016/j.learninstruc.2018.02.006
https://doi.org/10.1007/s10956-021-09922-3
https://doi.org/10.1007/s10956-021-09922-3
https://doi.org/10.1080/13562517.2018.1449740
https://doi.org/10.1080/13562517.2018.1449740
https://doi.org/10.1504/ijmlo.2023.128340
https://doi.org/10.1504/ijmlo.2023.128340
https://doi.org/10.1016/j.iheduc.2019.02.001

N -
JI Journal of Information and Learning, (2024), 35(3), 143-153
Journal homepage: https://so04.tci-thaijo.org/index.php/jil Article

Conceptual Framework for Developing
a Community Capital-Based School-Level Curriculum Framework
for Implementation in School Curriculum Development
WUIAANITNRIUINTAURANFRIBINUFNATUgIUITAUAATUANEN

dnsuilUldlunswaiuivdngnsanuAnm

Wachira Duangjaidee
283z anilad
Faculty of Educatior:, Prince of Songkla Univirsity
AMEANIANTRNT NN1INENAETIAATNUATUNT

Corresponding author: wachira.d@psu.ac.th

Received May 29, 2024 B Revised August 27, 2024 B Accepted October 8, 2024 B Published December 29, 2024

B Abstract

This article presents the concept of developing a community capital-based curriculum framework at the school level
for use in developing school curricula. It integrates the concepts of curriculum framework and seven types of community
capital: natural capital, cultural capital, human capital, social capital, political capital, financial capital, and built capital.
This curriculum framework consists of five main components: 1) goals, outlining the overall aims; 2) objectives, providing
specific guidelines for achieving the goals; 3) learning management guidelines, framing the approach to learning management;
4) assessment and evaluation approaches; and 5) community capital framework, which is a set of seven capital frameworks
used to categorize learning modules. The curriculum framework development process has four steps: Step 1, preparation of
educational institutions; Step 2, curriculum framework development; Step 3, implementation of the curriculum framework;
and Step 4, monitoring and evaluation of the curriculum framework usage. Implementing this curriculum framework helps
connect learning to local contexts, promotes the development of essential skills, and raises awareness of sustainable
conservation and the development of community capital. Recommendations include: 1) applying this concept to develop
local-level curriculum frameworks by educational service area offices; 2) developing curriculum frameworks and manuals for
teacher professional development through learning communities; 3) developing educational institutions as model centers for
locally-based educational innovation learning; and 4) introducing successful curricula to communities for learing to create
careers and solve community problems.

Keywords: curriculum framework, community capital, school-based curriculum
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Table 1
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30....
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Saﬂgmml,ﬁugmsaﬁuamuﬁﬂm JFuannseundngns

Viosdu (Office of Pattani Primary Educational Service

Table 2

Area 1,2022) uazfilen15iInseunangns Pattani Heritage
IUlluanu@nun (Duangjaidee, 2022)

Example of form for Components of a Community Capital-Based School-Level Curriculum Framework
Aree19n 19 8uevAUsEnauYeInsounangn sarumiug s Uaa AN Y

Yonseunangnsdeanuguvuugiusziva

Whuane: uyuswdugulunisdanistinw

Faguszasd: e liaaufnemia
nseunangasiulisauiunangns
sERUIAlUNSWAILIMaNGAT
danuAnEn

WUMIN1TIANTTEBUS: UUIAR
n3i38uSAeIN (Active Learning)
sauiuaduluileninuiniseaeu
waswalulag

W9 NTOUNUN 10 UNWSTINWA T NTBUNUT 20 NUNIIUETTY

LUINIINIsInnaznIsUssiiung: Useiiiu
AIUEFNINRSY

W0 NIRUNUN 3: uNywd

AedUY: YAula
n¥MensssILYRLiethuly
Uselemiagnedausiionmn
Wuudnnssumemsane

Aesue: Beujusangidyan
VaduuumITAIN a8 AN
malmusssuienauduuinnssy
A3ANY

ABUNY: BEUFUTEAUNTILAZILLIAIILAR
nnyarasuwuulwissiuiivszauamnudisa
ileifuuuusgansesenssdnuily
nsUsEnaueimn

luganisiseusdesil 1
Y9 Aune

luganisiFeustesi 1
W9 1IN

luganisiseusdosil 1
Y9 A NANAUIVIDIRU

lugan1sieusdosn 2 lugan1siseuidesn 2

Y9 UnNNS1897

¥ NAN1ADIYTE

lugan1siseusdesn 2
¥o yanadAyluvisaduluimindnni

luganisifeusdosil 3
W0 MaUzunTy

luganisiFeustosi 3
o lnneuay

luganisiFeusdosil 3
%o g3nvoeulal
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Lﬂug’m‘szﬁuaﬂ’mﬁﬂﬂﬂ (Guidelines for Developing
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Framework)
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Figure 2

Wachira Duangjaidee Il

Education) Fadussdninigld UNESCO Usznausne
5 dumou Ao 1) NMITUTVENSIY 2) NMRATENNIS
3) Mgl 4) MsUlUURUR waz 5) nshanuuas
Useifiuna anduduuidadendnuviuldauls
wwININSHLINSeUnangnsdsunsulugusziu
anufnen ¢i9 Figure 2

Guidelines for Developing a Community Capital-Based School-Level Curriculum Framework
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Funeuit 2 maimuinsoundngns aunsia: medesie 1. fnpusuiBsufianisluaaufnuiizes s
il weenuuunuwuulesHeAUsznauTeInTey nseunangnsdsuyuvudugiuseivanudnululy
wingnsuuudauyuylugiu (g Table 1) TneBamundnnisusznouseguuuy 2 feil
nsdifl 1 thnseunuis 7 nseululindenlugades 1.1 gUuuuil 1 thlugansBeuidesusaznsou
Uszdnseu waganunsainnsanlasmsiinuidugages  lufiansauazsinisAmideniitothuneenuuusiuiy
Twsiitelviaensufun s e lAseEsNese v BuIENSEuIMUNgUasE N TS eu;
dunauil 3 msthnsaunngaslule Tnsusnnuseiuiy

A5 ANSHAILIIVITN

Table 3
Example of Basic Thai Language Course Structure Prathomsuksa 4
dreglasas e Ty lneiugiu sulssounw i 4

dfu  nseu/lugages  Towioe  anmsgunsEey Souau vwiin
n3seus §/A3n T AZUUUTIY
1 nsouyuil 3 yaeaddy  fddnssvinema nms@euduindunms@outuiindeyadl 5 10
vusywdlugs  Tuviesiu -n21U4/6 Bulsvaunisalnnuiviederuddy
msfeudvesi 2 Tudwin  @euluiinues ifled@eutuiinudainssdiudidy
yanad1Agly Unenil Qeusenunn  1lgunenumsanywauadl laenis
vipsiulugmin MsfnwAuad  Weuauenaudulduannsing
Unenil -n2114/8  dunhuenimilenniFesiilddnuly
Taunsemlu Fueu ftunoud ey 5 Tuneu fe
nsdeu 1) fimuaviide
- 3.1 U.4/6 2) NUNUNISITEU
funsemlumsile 3) uniudeya
M3 wazMIHA  4) Weusenu
5) AsramuLazUIuls
1.2 Uil 2 dlugansFeustosusiaznseu faegnanisinluganisiseudesudasnsouly
lufinsanuaginsdndenidiedmhseinifudu vie  finnsanuazyinnsdadondiedmhseivdianiy gnvd
AANTTUYNYNVTDVUTH yosthussuls sulsvou@nudil 1 Tnevhnsounuil 1:

VUNNETINYR Tgan1sSeustost 1 T Aund

ANB5UNYSIEIVN

o ay P 1 = oA
ANRBVBIAUIUIZII JuussauanwIun 1
1781 40 19

AnwseIagnudluthussuds dnvasvesiuvd wasnanfasiuussuangnudluiesiu Invinwensdana mstudin
wazmsthiauedeyasgieing fEsuazlfiannvinugnsioas msAniinsed uagmsvihanusiudy shufnssunsGeusi
wanvia1e Wi Mydsaasundlugusy midunvalunvejvniiiy uaznsmeaeslssugnudegnsing

wWielsifSouiiugnenvosgauddadunanfusiviesiu uazanansathanusluussgndliludinss sl
HAGWSN1TEEU;

1. e8ueUseiuaganuddnvasgnvilutiuszuiale

2. syudnwardAnyvewuvBuasnantla

3. vaapUssUNanduangnvBes el

a. waueteyaiienfugnubuazsanfasiulsguseisimnzaniviy
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WWugseduanmiinwnunangansanuany)
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WIINGINT
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Table 4
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Wangsdu (SDGs)
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uazanIvUNISANY)
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Y
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NnUsTRUEANSeNUSEIAUERERana T @anuRnw
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Example of Evaluation Matrix for the Implementation of a Community Capital-Based School-Level

Curriculum Framework
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Example of Analysis Matrix of External Quality Assurance System in Conjunction with Curriculum Framework

Implementation Evaluation Results

206179 117NNITIATIZVTYUUYTEAUAMN N I8N TINAUKNAN TS U5 ITnTo UNANgw S

Usziaud 1

WNIFIUN 1 fadn 1.1 {lullanssouy oy
AMATNESEU MUNENGATAN AN 7
Toya NAYINNITAARINLAENTUTEIEY

nsldnseundnans
(Uszduiineadas)

Hinfl 1.2 fSsuilnudnuuey
TNIUSEaIANIUNANgNS
NAINNISARAIULAZNITUTELEY

nslinseundnans
(Uszihuiieades)

msysanmMsnsauvangasdauyavudugiussavaaufneniundngasaaufine

fMaind 1.3 dlsuaunsaih
auleslunTeug
NARINNISARANLEENITUTELEY

nslinseundnans
(Uszihuiineades)

mm un&31 (Conclusions)

mMaRandngasnseundnaasaruyusudug
sgavanunwd vl lunsimuvdngnsaniu
Anwr Tannudndusesdnwiwazyianudilaluwuafa
fanan lesndunumaemsildnugususniam
Wlaenszsiu uazadeassd MesnATEIuAMTNMANENS
seUA feu anufnedesiTsanuuAndenam et
luldlumsiaunvdngasaniudnwinudmaneve sy
ntudlduuamuanisimuinseundngnsdauyury
Dugw siaundunseundnassdmsuandnwlaeimun
Wwing gasfavang LuImnean133anTsiEeus LaguInig
mMylauavUsziliung Useneuiudnunesniuuniignis
SYUITWAVNINTTIUNSIBBUIUNGUAITENSTFEUS
(maszduda) WaumdngnseiviisAnmTeyayy

dwiulsglevilunsiaiuinsounangn seuuwy
Jugmsgdvanufnwdmiululdlumsimumangns
anufinuiiu wdsavilinsGeuivessouiaiusia
Honsdan1sdnuTiiendeaiudiness mud Pasiechnyk
(2018) and Yemini et al. (2023) lghiFunviesdudhandn
n1sleuinud dnSeulaseuianndymaseluguou
AuTaNRILIYINYEAIANILATIZI WD Yineus iy
doans fumnuies adiausansedulifiFoufiona
SuinveusadiANnaIfe UnleuasEutnnateynd
AUABINTT WATANENINYDIYUYY duasuNITOYINY
Saussn nadnsfiAndutugmuannanseduasugia
vipshiu shlinBeunazyuvuthamg vinwe leide Waun
5318 asenusiely

152 B

' '
a o v a

AadAyiganAe ATUATUAAINTNINISANKTISEU

o
v

Lﬁﬁau&jﬂ]ﬂﬂ’i%ﬂ’]ﬂﬂ?’m@”ﬂﬁ] 353 LayTULARBUNITHAILN

q
[ a

nseundngnsdanuyurulugiu Asin1seUsUATEENS
Wudu augldiumsveneanusiuidennyuyy aginly
gudngmsfineuaussniufesnisvesinGouy duaiuly
wnwaansathyuyusuilflunsiaunnues ains
uinnssu waziAnUsloviunnueatazguvuiieliin
mMyianiefidBusely

B Zaiduanus (Recommendations)

ﬁi’J’aLauaLLuﬂumiﬂﬂLLmﬁmﬂiawé’ﬂgmamuﬁqmu
@ U = Y a v 4:’4’
Jugusgavanudnululy deedl

PUILIIUSLAUWANUNNNTANIEINIT0ULUIAR
mwﬁ’wmﬂiawé’ﬂgmaqumulﬂugmixé‘fvamuﬁﬂm
Tllunsiannnseundngnsseiuviesdiu e Wi uAny
luiuldleensiiuamelunagesmuusuniiuiveny
B'hsﬁmﬂwﬂuamuﬁﬂmamWsaﬁ’wmﬂsaumé’ﬂgmému

I3 1) = o o & =) A g

YurUdugIuTEavanIuAnwkazannIduausneL Uy
wwamalunsimunIvdnvesasiuaniufnw iuguvy
wiensiseu3 amuﬁﬂmmmmﬁmmLﬂuéful,muﬂuémi
Foug uinnssunsfnuildvugusudugm Widndnw
AnAVTegUMAnwnetesinnAnwiseus
wazthvdngnsivsvaurnudisauaglviguaudninGeus
A o ) I3 a % Y A o
wethnduluiduendnadreseleunsetinssuiunsluwily
Yy invuluguwy



Conceptual Framework for Developing a Community Capital-Based School-Level Curriculum Framework...

BN 1an&158198 (References)

Borron, A., Lamm, K. W., & Atkins, K. (2020). The development and
validation of a personal agency scale based in the community
capitals framework. Journal of International Agricultural and
Extension Education, 27(3), 43-58. https://doi.org/10.5191/jiaee.
2020.27343

Duangjaidee, W. (2020). Essential techniques for effective curriculum
management. Journal of Education, Prince of Songkla University,
Pattani Campus, 31(1), 16-27. https://s002.tci-thaijo.org/index.php/
edupsu/article/view/213936

Duangjaidee, W. (2022). Khamir kan nam krop laksdt Pattani Heritage
Paichai nai sathan suksa [Guidelines for implementing the Patani
heritage curriculum framework in schools]. Prince of Songkla
University.

Emery, M., & Flora, C. (2006). Spiraling-up: Mapping community
transformation with community capitals framework. Community
Development, 37(1), 19-35. https://doi.org/10.1080/1557533060
9490152

Fauziddin, M., Suryanti, S., & Wiryanto, W. (2022). Community-based
education and regional culture, Has it been put into practice?
Al-Ishlah: Jurnal Pendidikan, 14(2), 1069-1078. https://doi.org/
10.35445/alishlah.v14i2.2067

International Bureau of Education. (2017). Developing and implementing
curriculum frameworks. UNESCO. https://unesdoc.unesco.org/ark:/
48223/pf0000250052

Johnson, M., Fitzsimons, S., & Coleman, V. (2023). Development challenges
in challenging contexts: A 3-stage curriculum framework design
approach for Education in Emergencies. Prospects, 53, 43-56.
https://doi.org/10.1007/s11125-022-09601-0

Wachira Duangjaidee Il

National Steering Committee for National Curriculum Frameworks. (2023).
National curriculum framework for school education. Ministry of
Education, Government of India. https://www.education.gov.in/sites/
upload_files/mhrd/files/NCF-School-Education-Pre-Draft.pdf

Office of Pattani Primary Educational Service Area 1. (2022). Krop laksat
thongthin [Local curriculum framework]. Office of Pattani Primary
Educational Service Area 1.

Office of the Basic Education Commission. (2010). Guidelines for developing
school curriculum. Ministry of Education.

Pasiechnyk, C. L. (2018). Place-based education: Improving learning while
connecting students to community and environment [Master's
project, University of Victoria]. http://hdl.handle.net/1828/9239

Rwanda Education Board. (2020). Competence-based curriculum:
Summary of curriculum framework for teacher training colleges.
https://elearning.reb.rw/mod/folder/view.php?id=5674

Taylor, R., Van Leuven, A. J., & Robinson, S. (2023). The role of community
capital in rural renewal. Local Development & Society, 1-20.
https://doi.org/10.1080/26883597.2023.2258453

The Centre for Social Justice. (2019). Community capital: How purposeful
participation empowers humans to flourish. https://www.centrefor
socialjustice.org.uk/wp-content/uploads/2020/01/CSJ-Community-
Capital-Report-final-version.pdf

Yemini, M., Engel, L., & Ben Simon, A. (2023). Place-based education—

a systematic review of literature. Educational Review, 1-21.
https://doi.org/10.1080/00131911.2023.2177260

N 153


https://doi.org/10.5191/jiaee.2020.27343
https://doi.org/10.5191/jiaee.2020.27343
https://so02.tci-thaijo.org/index.php/edupsu/article/view/213936
https://so02.tci-thaijo.org/index.php/edupsu/article/view/213936
https://doi.org/10.1080/15575330609490152
https://doi.org/10.1080/15575330609490152
https://doi.org/10.35445/alishlah.v14i2.2067
https://doi.org/10.35445/alishlah.v14i2.2067
https://unesdoc.unesco.org/ark:/48223/pf0000250052
https://unesdoc.unesco.org/ark:/48223/pf0000250052
https://doi.org/10.1007/s11125-022-09601-0
https://www.education.gov.in/sites/upload_files/mhrd/files/NCF-School-Education-Pre-Draft.pdf
https://www.education.gov.in/sites/upload_files/mhrd/files/NCF-School-Education-Pre-Draft.pdf
http://hdl.handle.net/1828/9239
https://elearning.reb.rw/mod/folder/view.php?id=5674
https://www.scribd.com/document/669455934/TTC-Summary-Curriculum-Framework-2020 
https://doi.org/10.1080/26883597.2023.2258453
https://www.centreforsocialjustice.org.uk/wp-content/uploads/2020/01/CSJ-Community-Capital-Report-final-version.pdf
https://www.centreforsocialjustice.org.uk/wp-content/uploads/2020/01/CSJ-Community-Capital-Report-final-version.pdf
https://www.centreforsocialjustice.org.uk/wp-content/uploads/2020/01/CSJ-Community-Capital-Report-final-version.pdf
https://doi.org/10.1080/00131911.2023.2177260

