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d1SYINUSSEUNISNISUSKIS/ UNUSSAUNSNIS
CITIES AS SERVICE ECOSYSTEMS : SERVICE DESIGN, CIVIC HOSPITALITY,
AND URBAN TRANSFORMATION
Cities are no longer defined solely by what they build but by how they work—how they organize

experiences, coordinate services, and engage the people who move through them.

When the Service Innovation Program was established at the College of
Innovation at Thammasat University, it did so with a clear recognition that both
research and teaching would need to engage directly with a rapidly changing urban
world. Nowhere was this more evident than in Asia, where cities such as Bangkok and
Ho Chi Minh City were undergoing continuous transformation. These environments—dense,
diverse, and highly adaptive—were seen not only as sites of challenge but also as
sites of experimentation. They invited us to rethink how cities are understood and,
more importantly, how they function.

What follows is a simple yet consequential proposition: cities can increasingly
be understood as service ecosystems, in which urban transformation is driven not only
by physical development but also by the design and coordination of experiences,
services, and systems.

This reflects a broader shift. For much of the past century, urban innovation
has been associated with large-scale physical interventions—transport systems,
iconic architecture, and major redevelopment projects. Cities such as Singapore
exemplify this approach, in which long-term planning and infrastructure investment
have produced efficient, legible environments. Yet it is increasingly clear that physical
development alone is insufficient. The effectiveness of cities depends not only on
what is built but also on how systems function, how services are delivered, and how
people experience the city in everyday life (OECD, 2021; Gensler Research Institute, 2025).

In this context, innovation is shifting. It is less about new technologies or
infrastructure and more about how the city is encountered, how systems interact,
and how relationships among people, place, and institutions are organized. The focus
moves from objects to interactions, from form to performance. Service design offers
a practical way to understand and shape this shift by deliberately planning and
coordinating experiences, interactions, and underlying systems to ensure that
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services function effectively and are experienced coherently by those who use them.
By drawing on a range of approaches and techniques, including ethnography, personas,
customer/user journey mapping, stakeholder mapping, service blueprinting, and
front-of-house/back-of-house/support systems, service design provides a means
of translating innovation into lived urban experience. (Stickdorn & Schneider, 2011;
Polaine et al., 2013; Sangiorgi, 2011)

Viewed this way, cities operate through multiple, interdependent layers.
There is the visible interface—the streets, public spaces, transport systems, and civic
environments through which people encounter the city. Beneath this lie the
operational systems that support these experiences: maintenance, logistics, coordination,
and service delivery. At a deeper level are the governance and institutional frameworks
that structure decision-making and how actors work together. The effectiveness of
the city depends on how well these layers are aligned. When they are disconnected,
urban environments become fragmented and inefficient; when they are integrated,
they produce coherence, legibility, and a stronger sense of place (Carmona, 2019).

In Asian cities, this interplay is particularly evident. These environments are shaped
not only by formal planning and infrastructure but also by dense networks of informal
systems—street-level economies, adaptive transport practices, and everyday uses
of public space. While often treated as a constraint, these systems can also be
understood as a form of service innovation. They respond dynamically to user needs,
adapt in real time, and integrate social, economic, and spatial functions in ways
formal systems often cannot. As UN-Habitat (2022) suggests, much of the resilience
and vitality of cities in the Global South emerges from these hybrid arrangements,
demonstrating that urban transformation is continuously produced through the
reconfiguration of service relationships.

A critical yet often overlooked dimension of this perspective is the role
of hospitality. Traditionally associated with the private sector, hospitality can be
reframed as a form of civic infrastructure. Cities, in effect, function as hosts, receiving
residents, workers, and visitors through systems of arrival, movement, interaction,
and care. These processes, understood as civic hospitality, reflect a city’s capacity
to receive, support, and engage people in ways that are welcoming, accessible, and
inclusive, expressed through its public spaces, services, and everyday interactions.
(Gehl, 2010; Richards, 2020; Amin, 2008)
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Viewed this way, streets, transit systems, public institutions, and everyday
interactions collectively perform a hosting function. When done well, cities become
accessible, inclusive, and engaging. When neglected, they become fragmented
and unwelcoming. Civic hospitality is therefore a key performance dimension of
urban systems, linking lived experience to broader economic and social outcomes.
In this sense, a city’s quality can increasingly be judged by how well it hosts—how it
receives, supports, and engages those who move through it (Richards, 2020).

The growing integration of digital technologies adds another layer to this evolving
urban condition. Cities such as Seoul and Singapore demonstrate how data
platforms and smart systems can enhance service delivery and management. However,
technology alone does not produce coherence. As the OECD (2021) notes, digital
systems are most effective when embedded within broader human-centred frameworks.
Service design plays a critical role by aligning digital and physical touchpoints,
ensuring continuity across user journeys, and integrating data with operational
systems. In this sense, the “smart city” is not simply data-driven but experience-driven.
Recent global disruptions have underscored the importance of this perspective.
The COVID-19 pandemic revealed how quickly cities can adapt when required,
as mobility, public space, and service delivery systems were reconfigured in real
time. These shifts can be understood as forms of service innovation—rapid redesigns
of how urban environments function and are experienced. From this standpoint,
resilience is not only a matter of infrastructure but also of adaptability: the capacity
of urban systems to respond, reconfigure, and maintain continuity under changing
conditions (UN-Habitat, 2022).

Climate change underscores the need for a more integrated approach.
Cities face significant environmental pressures, including flooding and extreme heat.
Addressing these challenges requires not only technical solutions but also changes in
behaviour, service systems, and patterns of use. The Asian Development Bank (2019)
emphasizes the importance of linking infrastructure, sovernance, and community
practices to create more livable and resilient urban environments. A service ecosystem
perspective helps explain how these elements can be coordinated in practice.
At the centre of this coordination is governance. Urban transformation depends
on the ability to align multiple actors—public agencies, private organizations, and
communities—around shared outcomes. Yet institutional silos often limit this align-
ment. A service-oriented perspective shifts attention toward experience and per-
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formance, encouraging more integrated and collaborative approaches. Cities such
as Singapore demonstrate how coordinated governance can support consistent,
high-quality service delivery.

This perspective also brings issues of inclusion and equity into sharper
focus. By concentrating on lived experience, it becomes possible to identify where
systems work well and where they fail. Inequalities are often revealed not only in
spatial terms but also in the accessibility, quality, and usability of services. Service
design offers a way to make these issues visible and to address them through more
responsive and inclusive approaches.

Taken together, these observations point to an important shift. Urban
transformation should no longer be driven primarily by what cities build,
but by how they work in practice. Cities are not simply collections of buildings and
infrastructure; they are dynamic service ecosystems, whose performance depends
on the alignment of experience, operations, and governance. Service design provides
the means to understand and shape these relationships, while hospitality offers a
guiding principle for how cities receive and engage people.

For those concerned with the future of cities—whether as public, private,
or non-profit service providers, planners, designers, policymakers, or educators—the
implication is clear. The central challenge is not only to design better places but
also to ensure they function as coherent, responsive, and inclusive systems in use.
It is in the integration of service design and civic hospitality that some of the most
important work in urban transformation now lies—and where the true measure
of a city will increasingly be found.

The Service Innovation Program is committed to ensuring that its research
and development activities, together with its teaching program, meet the challenges
outlined in this editorial.

Prof.Dr.Walter Jamieson FIPM FCIP
Editor-In-Chief
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Abstract

This research “Design and Development of Light Stick (Bong) for Fan Clubs
in the Context of Thailand”, aims to (1) examine the needs of Thai Girls’ Love
(Y-series) fans regarding the use of light sticks (bong) and (2) design and develop a light
stick that aligns with those needs within the Thai context. A mixed-method research
design was employed. Qualitative data were collected through in-depth interviews
with Y-series fans, while quantitative data were gathered from a purposive sample of
100 Thai fans who follow Korean artists and have experience using light sticks. The
study also analyzed the design features of light sticks from 10 internationally popular
K-pop groups to serve as a reference and guideline for developing new prototypes
suitable for the Thai market. The findings revealed that the most influential factors
affecting purchasing decisions included value for money (89.0%), durability (85.0%),
functionality (81.0%), and aesthetics (77.0%). Based on these findings, three light stick
prototypes were developed. The third design concept received the highest expert
satisfaction rating, with an average score of 4.56 out of 5.00. This concept effectively
integrates symbols reflecting Thai fan identity with modern functions. relevant fan
symbols with modern smart features. The recommendations from this research can
be applied to product development in the Thai entertainment industry, especially
product design that creatively responds to the emotional and cultural needs of the

target group and has added economic value in the future.

Keywords : Light Stick (Bong), Fan Club, Y-Series, Thai Entertainment Industry, Fandom
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Abstract

This study, titled “Design and Development of Thai Amulets into ARTTOY,”
aimed to study Thai amulets and design and develop ARTTOYs from Thai amulets.
Targeting Thai Generation Y, the study employed a mixed-method approach,
collecting quantitative data from questionnaires (300 participants) and qualitative
data from interviews with three experts. The quantitative findings revealed that most
participants purchased amulets for personal use though online channels, mainly for
spiritual purposes. Design and attractive appearance were the main factors influencing
purchase decisions, and amulets were often placed on work desks. Belief-related
preferences were ranked as follows: Financial success, career advancement, love, and
health. The corresponding animals were fish (86.5%), horse (90.1%), swan (55.4%), and
turtle (83.5%). The most preferred ARTTOY characteristics among Generation Y were
“cute and vibrant” (76.6%) and 1:1 scale (8-10 cm) (58.1%). Based on the analysis,
the researcher designed four prototype ARTTOY figures using the above auspicious
animals. Experts suggested that while Thai amulet-inspired ARTTOYs have market
potential, challenges remain in communicating with those who hold traditional
beliefs. It was recommended to create shared identify for the four figures incor-
porating Thai cultural symbols such as tricolored cloth gold leaf, or yantra and to
emphasize storytelling to build credibility and faith. In conclusion, designing ARTTOYs
from Thai amulets shows potential for transforming Thai wisdom into creative prod-
ucts that appeal to the younger generation. Combining belief with modern design

and storytelling can enhance both economic and emotional value

Keywords : Amulet, Art Toy, Auspicious Animal, Storytelling, Design and Development
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Abstract

This research study aims to develop a brain-based mathematics teaching
model at the secondary level and to study the results of using a brain-based
mathematics teaching model at the secondary level. The research was divided
into 3 phases, a sample group of students in Mathayom 5 at Ratchawinit Bang
Kaeo School Samut Prakan Secondary Educational Service Area Office. The tools
used in the experiment consisted of 1) a brain-based mathematics teaching model.
Secondary level 2) Learning management plan 3) Academic achievement test
4) Attitude test towards mathematics. Statistics used in data analysis include mean,
standard deviation, and t-test.

The research results

1. A model for teaching mathematics based on brain-based learning for
upper secondary education has been developed, which aligns with and is appropriate
for all six main components, including: 1) reviewing prior knowledge 2) setting
objectives 3) content used for teaching 4) teaching steps consisting of brain warm-up,
connecting experiences, learning content, guided practice, and knowledge retention
5) assessment, and 6) results of implementation.

2. The results of using the brain-based mathematics teaching model at the
high school level found that students who were taught according to the brain-
based mathematics teaching model at the high school level had significantly higher
mathematics achievement than students who were taught using the regular method,

with statistical significance at the .05 level.

Keywords : Teaching model, Brain- based, Grade 12 students, high school level
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Abstract

This research investigated the relationship between service quality and user
satisfaction in comprehensive health, beauty, and supplement services operated by
local administrative organizations in Samut Sakhon Province. The study aimed to:
(1) evaluate the level of service quality; (2) assess user satisfaction; (3) examine the
correlation between service quality dimensions and satisfaction; and (4) analyze the
predictive power of service quality on user satisfaction. The sample comprised 400
users selected through proportionate stratified random sampling. Data were collected
using a validated Likert-scale questionnaire. Analytical methods included descriptive
statistics, Pearson’s correlation, and multiple linear regression. Assumption tests
confirmed normality and acceptable multicollinearity levels (VIF = 1.55-1.98). The
results indicated that both service quality (X = 3.66) and user satisfaction (X= 4.00)
were at high levels. Service quality showed significant positive correlations with user
satisfaction (r = .215-.608). Regression analysis revealed that assurance (B = .330),
responsiveness (B =.239), and reliability (B = .166) significantly predicted satisfaction,
explaining 38.5% of the variance (p < .05). Tangibles and empathy showed no
significant effects. Limitations related to the sampling method and generalizability are
acknowledged. The study suggests strengthening service standards, enhancing trust
mechanisms, and integrating digital technologies to promote sustainable satisfaction
in local government health and beauty services.

Keywords: service quality, user satisfaction, health and beauty services, dietary
supplements, local administrative organizations
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Introduction

The health, beauty, and dietary supplement manufacturing industry in Thailand
has experienced continuous growth. According to the Office of Industrial Economics,
the market value of products in this sector exceeds 250 billion baht, with an annual
growth rate of 8-10%. This reflects steadily increasing consumer demand (Jeon, Park,
2021), and demonstrates that service quality, particularly responsiveness, reliability,
assurance, empathy, and tangibility, is a key factor differentiating businesses and
retaining customers. This aligns with the widely applied SERVQUAL model (Kashuri,
2024).

However, most previous studies, such as those conducted by (Worapongpat,
2025¢) have primarily examined general service sectors including hotels, hospitals,
and government agencies. In contrast, research focusing specifically on the influence
of service quality on user satisfaction within the health, beauty, and supplement
manufacturing sector remains limited, especially at the local level (Khan, Tabassum,
2010).This represents an important knowledge gap that warrants further investigation
(Worapongpat, 2025b).

Samut Sakhon Province is an appropriate research setting, as it is widely
recognized as a major hub for health, beauty, and dietary supplement production
in Thailand (e.g., Office of Industrial Economics [OIE], Provincial Industry Office
report). The province hosts a large number of small and medium-sized enterprises
(SMEs), which contribute significantly to the local economy (Worapongpat, 2025a).
According to the Samut Sakhon Provincial Statistical Office, there are more than 1,200
establishments operating in this sector, many of which face challenges related to
intense market competition and increasing consumer expectations (Samut Sakhon
Provincial Statistical Office, year). Previous studies, such as those by Naung (2024) and
Kim et al. (2021), have highlighted similar industry pressures, including the need for
innovation, quality assurance, and regulatory compliance. found that certain aspects
of service quality in local supplement manufacturing businesses, particularly product
information clarity and delivery speed, did not fully meet customer expectations
(Worapongpat, 2024b). Preliminary field observations conducted by the researchers
also indicate that service users place high importance on both product quality
and service standards (Oppong, al.et., 2021). Therefore, a systematic empirical
investigation is necessary to provide deeper insights that can support the
development of effective service strategies for local enterprises (Worapongpat, 2024a).
The objectives of this study are to: (1) examine the service quality of comprehensive
health, beauty, and supplement manufacturing businesses in Samut Sakhon Province;
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(2) investigate user satisfaction with these businesses; (3) analyze the relationship
between service quality and user satisfaction; and (4) assess the impact of each
service quality dimension on user satisfaction. A quantitative research approach was
employed using a structured Likert-scale questionnaire administered to 400 service
users in Samut Sakhon Province. Data were analyzed using descriptive statistics and
multiple linear regression analysis.

This research provides empirical evidence on the influence of service
quality on user satisfaction in the comprehensive health, beauty, and supplement
manufacturing sector in Samut Sakhon Province. The findings are expected to help
business operators design service strategies that respond effectively to consumer
needs while also contributing academic insights that address existing knowledge gaps
in service marketing and local business management.

Research Objectives

1. To examine the level of service quality provided by comprehensive health,
beauty, and supplement manufacturing businesses in Samut Sakhon Province.

2. To investigate the level of user satisfaction with these businesses.

3. To analyze the relationship between service quality and user satisfaction in
comprehensive health, beauty, and supplement manufacturing businesses in Samut
Sakhon Province.

4. To assess the influence of each service quality dimension (responsiveness,
reliability, assurance, empathy, and tangibility) on user satisfaction.

Research Hypotheses

H1 : Tangibles have a positive and significant effect on user satisfaction in
comprehensive health, beauty, and supplement businesses under local administrative
organizations.

H2 : Reliability has a positive and significant effect on user satisfaction in
comprehensive health, beauty, and supplement businesses under local administrative
organizations.

H3 : Responsiveness has a positive and significant effect on user satisfaction
in comprehensive health, beauty, and supplement businesses under local
administrative organizations.

H4 : Assurance has a positive and significant effect on user satisfaction in
comprehensive health, beauty, and supplement businesses under local administrative
organizations.



@ COLLEGE OF

INNOVATION

THAMMASAT UNIVERSITY

JOURNAL OF DESIGN, MANAGEMENT
AND TECHNOLOGY INNOVATION 65

H5 : Empathy has a positive and significant effect on user satisfaction in
comprehensive health, beauty, and supplement businesses under local administrative
organizations.

H6 : The five dimensions of service quality collectively predict user satisfaction
at a statistically significant level.

Literature Review

The purpose of this literature review is to synthesize and critically analyze
existing documents, academic articles, and research studies related to service
quality and user satisfaction in the health, beauty, and dietary supplement sectors.
The review aims to identify theoretical and empirical gaps that justify the necessity of
the present study, particularly within the context of local administrative organizations.

Previous research on service quality has consistently emphasized its role as
a key determinant of customer satisfaction across various service industries (Tadele,
2020).Studies employing the SERVQUAL model have demonstrated that its five
dimensions tangibles, reliability, responsiveness, assurance, and empathy significantly
influence satisfaction and, in some cases, customer loyalty (Worapongpat, 2023b).
However, the majority of these studies have been conducted in mainstream service
contexts such as banking, hospitality, and healthcare settings (Worapongpat, al.et.,
2023) with limited attention given to hybrid or integrated service environments.

In the field of health, beauty, and dietary supplement businesses, prior
research indicates that product safety, service reliability, and overall service
experience play essential roles in shaping consumer satisfaction and purchase
decisions (Worapongpat, Narong Uttamavangso, 2024). While these findings reinforce
the importance of service quality, existing studies have predominantly focused on
private-sector businesses. Research examining similar services provided under the
governance of local administrative organizations remains scarce.

Moreover, no comprehensive study has investigated the relationship
between service quality and user satisfaction within the integrated health-beauty—
supplement service model operated by local administrative units in Samut Sakhon
Province (Worapongpat, Chaoluang, 2024).This gap is significant because such
organizations often exhibit unique operational structures, regulatory mechanisms, and
community-based service delivery processes that differentiate them from privately
operated businesses

Based on this analysis, a clear knowledge gap emerges concerning how
each dimension of service quality influences user satisfaction in comprehensive
health, beauty, and dietary supplement services managed by local administrative
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organizations (Worapongpat, 2021a).To address this gap, the present study adopts the
SERVQUAL framework to examine the predictive relationships between service quality
dimensions and user satisfaction in the specific context of Samut Sakhon Province.

1. Tangibles

Tangibles refer to the physical and visible components of a service
environment, including facilities, equipment, staff appearance, product layout, and
the overall aesthetic quality of the service setting. In the context of health, beauty,
and supplement businesses, tangibles represent the first impression of service quality
and influence user expectations regarding safety, professionalism, and reliability.

2. Reliability

Reliability refers to the consistency and accuracy of service performance,
including the ability to deliver services as promised, provide error-free transactions, and
maintain dependable product availability. For integrated health-beauty-supplement
operations, reliability reflects the organization’s capability to ensure accurate
information, safe products, and stable service outcomes.

3. Responsiveness

Responsiveness concerns the willingness and promptness of service
providers in assisting customers, addressing inquiries, and solving problems efficiently.
This dimension is crucial in health and beauty services where timely consultation
and immediate support influence user trust and satisfaction.

4. Assurance

Assurance denotes the level of confidence and trust that service users have
in the provider’s competence, professionalism, and ethical conduct. It includes staff
knowledge, credibility, courtesy, and the ability to instill customer confidence—
especially important in health-related and dietary supplement services where safety
and expert guidance are essential.

5. Empathy

Empathy refers to the ability of service personnel to provide individualized
care, attention to customer needs, and personalized service delivery. In health and
beauty contexts, empathy plays a critical role in tailoring services, promoting comfort,
and creating positive user experiences.

6. User Satisfaction

User satisfaction represents users’ overall evaluation of their service
experience, derived from the perceived performance of service quality relative to
expectations. Within local administrative organizations managing health, beauty, and
supplement services, satisfaction reflects the extent to which services meet user
needs, safety concerns, and service expectations.
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Conceptual Framework

Based on the review of previous studies and the SERVQUAL model
(Worapongpat, N. (2021b), (Worapongpat, 2023a). the conceptual framework for this
study proposes that service quality comprising tangibles, reliability, responsiveness,
assurance, and empathy directly influences user satisfaction. The framework guided

the development of the research hypotheses and analytical procedures.

1. Tangibles The Relationship Between Service Quality
2. Reliability and User Satisfaction in the Comprehensive
3. Responsiveness + Health, Beauty, and Supplement Business
4. Assurance of Local Administrative Organizations in
5. Empathy Samut Sakhon Province

Research Methodology

This study employed a quantitative research design to examine the relationship
between service quality and user satisfaction in comprehensive health, beauty, and
dietary supplement businesses operating under local administrative organizations
in Samut Sakhon Province.

The population comprised all service users who accessed these businesses
during 2024, totaling approximately 1,250,000 individuals according to the Samut
Sakhon Provincial Public Health Office.

The sample size of 400 respondents was determined using Yamane’s formula
at a 95% confidence level. Purposive sampling was then applied to include only
individuals who had actually received services from the targeted health, beauty, and
supplement establishments, ensuring that participants possessed direct experience
relevant to the constructs being measured.

This approach aligns with quantitative sampling principles, which emphasize
the inclusion of information-rich respondents when assessing perception-based

variables.
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Research Instrument

Data were collected using a structured questionnaire consisting of four sections.

Section 1 gathered general demographic information, including age, gender,
frequency of service use, and type of service received.

Section 2 measured service quality based on the five SERVQUAL dimensions
tangibles, reliability, responsiveness, assurance, and empathy.

Section 3 assessed user satisfaction across multiple indicators, such as
perceived value, product/service quality, safety confidence, personalization, and
overall evaluation of service experience.

Section 4 provided an open-ended space for additional comments and
suggestions.

The instrument was evaluated by three experts in service management and
public health. The Item-Objective Congruence (I0C) score was 1.00, which exceeds
the commonly accepted threshold of 0.50. Discrimination indices ranged from 0.255
to 0.846, meeting the minimum acceptable value of 0.20 for Likert-scale items

Reliability testing using Cronbach’s alpha demonstrated acceptable internal
consistency, with O = 0.750 for the overall instrument, Ol = 0.802 for SERVQUAL
items, and QL = 0.785 for user satisfaction items.

These values meet Nunnally’s (1978) criterion that Ol > 0.70 indicates reliable
measurement.

Data Collection

Data collection was conducted between January and March 2024.

Questionnaires were distributed onsite at selected service establishments,
which included health and beauty service centers, wellness clinics, supplement
distribution units, and community health shops operated under local administrative
organizations in Samut Sakhon Province. Trained research assistants approached
eligible respondents after they had received services, ensured informed consent,
and assisted participants who required clarification. Completed questionnaires were

screened for completeness prior to data entry.
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Data Analysis

Quantitative data were analyzed using statistical software.

Descriptive statistics (frequency, percentage, mean, and standard deviation)
were used to summarize respondent profiles, service quality perceptions, and levels
of user satisfaction.

Inferential statistics included the Pearson Product-Moment Correlation
Coefficient to examine the relationships between study variables and Multiple
Linear Regression (Enter method) to evaluate the effects of the five service quality
dimensions on user satisfaction.

All regression assumptions were tested, including normality, linearity,
independence of errors, homoscedasticity, and multicollinearity using Variance

Inflation Factors (VIF). The significance level was set at 0.05.

Research Findings

Table 1 Mean Score Interpretation for Service Quality Dimensions

Mean Range Interpretation
1.00-1.80 Strongly Disagree
1.81-2.60 Disagree
2.61-3.40 Neutral
3.41-4.20 Agree
4.21-5.00 Strongly Agree

Table 1 Service Quality Perceived by Service Users

Service Quality Dimension Mean (X) S.D. Level Rank

Tangibles 3.66 0.55 High 3
Reliability 3.56 0.75 High 4
Responsiveness 3.70 0.66 High 2
Assurance 3.81 0.38 High 1
Empathy 3.36 0.51 Moderate 5
Overall 3.61 0.57 Hish -

Interpretation
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Overall perceived service quality was high (X = 3.61). Among the five dimensions,
Assurance received the highest score (X = 3.81), indicating strong customer
confidence in service standards and safety.

Although Empathy received the lowest rating (X = 3.36), it still fell near the
upper boundary of the “moderate” level. This suggests that personalization and
individual attention may require improvement.

Meaning of S.D. 0-1.0: SD values between 0.38-0.75 indicate low-to-moderate
variability, meaning respondents had generally similar perceptions about service

quality.

Table 2 User Satisfaction Levels

Satisfaction Dimension Mean (X) S.D. Level Rank

Value for Money 4.12 0.61 High 3
Product Quality 3.87 0.67 High 5
Confidence in Standards/Safety 391 0.85 High 4
Customization 3.58 0.67 High 6
Overall Impression 4.19 0.63 High 2

Overall 3.93 0.68 High -
Interpretation

Overall user satisfaction was high (X = 3.93). The highest-rated item was
Overall Impression (X = 4.19), followed closely by Value for Money (X = 4.12).

Customization had the lowest rating (X = 3.58), implying room for improved
individualized services.

Table 3 Correlation Between Service Quality and User Satisfaction

Variables TAN REL RES ASS EMP Y
TAN 1 — — — — —
REL .584* 1 — — — —
RES .608* .642* 1 — — —
ASS 215% 122* 113 1 — —
EMP 331* 515% .234* .652*% 1 —
Y .323* 414 .315% .315% 278* 1

Significant at p < .05.
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Interpretation

All dimensions of service quality were positively and significantly related
to user satisfaction.

+ Reliability had the strongest correlation (r = .414),

« Followed by Tangibles (r = .323) and Responsiveness (r = .315).

« Empathy had the weakest correlation (r = .278), yet remained significant.
Multicollinearity Check: Correlation coefficients < .80 — No evidence of

multicollinearity. VIF values are also presented in regression analysis (below) to confirm.

Table 4 Multiple Regression Analysis (Enter Method) Dependent Variable:

User Satisfaction

Predictor B ﬁ t Sig. VIF
(Constant) 1.215 — 5.432 .000 —
Tangibles 0.184 162 2.980 .003 1.72
Reliability 0.228 241 4.125 .000 2.05
Responsiveness 0.165 152 2.487 013 1.84
Assurance 0.091 .078 1.221 223 1.66
Empathy 0.073 .062 1.056 291 1.59
Model Summary Value
R 622
R2 .387
Adjusted R2 376
F 36.821
Sig. .000

Interpretation

The full model significantly predicted satisfaction (F = 36.821, p < .001).
Approximately 38.7% of the variance in user satisfaction was explained by the five

service-quality dimensions.
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Significant predictors:

v Reliability (ﬁ =.241, p < .001) - strongest predictor
Vv Tangibles (B = .162, p = .003)

v Responsiveness P =.152, p = .013)

Non-significant predictors:

Vv Assurance (ﬁ =.078, p = .223)

Vv Empathy B =062, p = .291)

VIF < 3 — No multicollinearity.

Hypothesis Testing Results

Hypothesis Statement Result

H1 Tangibles positively affect user satisfaction.  Supported (ﬁ =.162,p <.01)
H2  Reliability positively affects user satisfaction.  Supported (B =.241, p <.001)
H3  Responsiveness positively affects user satisfaction. Supported (ﬁ =.152, p < .05)
H4  Assurance positively affects user satisfaction.  Not Supported (p > .05)

H5 Empathy positively affects user satisfaction.  Not Supported (p > .05)

Discussion

The findings from Objective 1 indicate that the service quality of comprehensive
health, beauty, and dietary supplement businesses in Samut Sakhon Province was
high across all dimensions. Assurance was the highest-rated dimension, followed by
Responsiveness and Tangibles. This suggests that businesses in this sector prioritize
establishing customer confidence through safety certifications, accurate product
information, and well-trained staff. Such results align with the SERVQUAL framework
(Bond, M. 2024) which underscores assurance and reliability as essential drivers of
service perception. Research in health and wellness services similarly emphasizes
that clients place strong value on trustworthiness, product safety, and regulatory

compliance, especially when services involve dietary supplements and beauty
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enhancement (Worapongpat, 2025f). Studies from ASEAN countries further support
the importance of safety assurance in shaping consumer evaluations particularly
in Thailand, Vietnam, Malaysia, and the Philippines, where supplement consumers
increasingly rely on certification labels and scientific claims

Regarding Objective 2, overall user satisfaction was also high, with the
highest-rated factors being Value for Money and Overall Impression. This indicates
that consumers perceive the price-quality ratio of products and services to be
favorable, and that strong brand image reinforces trust and satisfaction. These findings
support marketing theories that highlight value perception and brand reputation as
central determinants of satisfaction and loyalty (Demirel, 2022). Prior studies in the
health and dietary supplement industry also report that consumers’ willingness to
repurchase is strongly influenced by perceived quality, affordability, and credibility of
claim (Worapongpat, 2025e).In the broader Southeast Asian context, research shows
that customers in Thailand, Indonesia, and Malaysia tend to evaluate supplements
based on both efficacy and brand trust, driven by rapid market expansion and rising
health-conscious lifestyles

For Objective 3, the relationship between service quality and satisfaction was
positive and moderate to strong. Reliability and Assurance exerted the greatest effects,
demonstrating that customers expect consistent service performance, trustworthy
product quality, and adherence to safety standards in the health and beauty sector.
This is consistent with prior work identifying reliability as a critical driver of satisfaction
in health and wellness services (Islami,al. et., 2024). Furthermore, Responsiveness
and Empathy also contributed significantly, supporting findings that timely support
and personalized care strengthen consumer trust and loyalty (Worapongpat, 2025d).
Recent empirical research in ASEAN reinforces these findings, showing that service
responsiveness and empathetic engagement significantly enhance user satisfaction
in cosmetic clinics, wellness centers, and dietary supplement retail environments.
Overall, these findings highlight that businesses in the health, beauty, and supplement
industries must maintain strong safety assurance, reliable product quality, and responsive
service processes to enhance consumer satisfaction, an insight that is increasingly
relevant given the rapid growth of the dietary supplement market across ASEAN.



@ COLLEGE OF

JOURNAL OF DESIGN, MANAGEMENT INNOVATION ¢
74 AND TECHNOLOGY INNOVATION THAMMASAT UNIVERSITY

Conclusion

The findings of this study demonstrate that the overall service quality of
comprehensive health, beauty, and dietary supplement businesses in Samut Sakhon
Province was rated at a high level across all SERVQUAL dimensions. Among these,
Assurance and Reliability emerged as the strongest determinants of user satisfaction,
reflecting the critical role of safety standards, certification, accurate information, and
consistent service performance in shaping consumer perceptions.

The study further confirmed that service quality has a statistically significant
and positive influence on user satisfaction. This indicates that when users perceive
services as trustworthy, reliable, and responsive with clear safety assurance and
personalized attention, their satisfaction increases accordingly. These findings support
the SERVQUAL model and align with previous research in the health, beauty, and
dietary supplement sectors.

Overall, the results highlight the need for continuous enhancement of
service delivery particularly in strengthening reliability, ensuring safety assurance, and
improving responsiveness to foster higher levels of satisfaction, repeat patronage,
and customer loyalty. These insights are especially relevant to businesses operating
under local administrative organizations, where standardized service quality and

regulatory compliance are essential for maintaining public trust.

Recommendations

1. Recommendations for Practical Applications

1.1 Based on Objective 1: Service Quality Levels.The study found that
service quality across all dimensions particularly Assurance was rated at a high level.
Relevant agencies and business operators should focus on the following: strengthen
safety and quality assurance systems by promoting compliance with national and
international standards (e.g., GMP, HACCP, FDA certification); support entrepreneurs
in obtaining official product and service quality certifications, enhancing consumer
confidence in the health, beauty, and dietary supplement sector, and organize
continuous training programs focusing on service excellence, communication skills,

and professional ethics to improve performance across all SERVQUAL dimensions.
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1.2 Based on Objective 2: User Satisfaction Levels. User satisfaction was also
high, especially in value for money and overall impression. To maintain and further
improve satisfaction, agencies and businesses should focus on the following: develop
marketing strategies highlighting price—quality consistency and unique value propositions
that resonate with consumer expectations; enhance brand image and customer
engagement through clear communication, transparent product information, and
consistent service delivery; and promote customer relationship management (CRM)
practices to strengthen trust and long-term connections between service providers
and customers.

1.3 Based on Objective 3: Relationship Between Service Quality and Satisfaction.
The study revealed positive and statistically significant relationships between
service quality and satisfaction, with Reliability and Assurance exerting the
strongest influence. Therefore, agencies and operators should focus on the following:
emphasize strict quality control mechanisms to ensure consistency in product and
service standards; develop staff competencies in responsiveness, problem-solving,
and empathetic service delivery to enhance customer experience; and implement
routine performance evaluations to monitor service quality and identify areas for
continuous improvement.

2. Recommendations for Future Research

Based on the findings and limitations of the present study, future research
should consider the following: exploring the role of digital technology, including
online platforms, teleconsultation, and social media marketing, on perceived
service quality and satisfaction in health and beauty services; examining cultural and
social influences such as trust in traditional remedies, community expectations, and
health consciousness on consumer behavior in different regions or ASEAN countries;
investigating the impact of personalized marketing and customized service offerings

on customer satisfaction and loyalty, particularly for dietary supplements and
wellness-oriented products; conducting comparative studies across provinces or
countries to identify variations in service expectations and satisfaction determinants
within Southeast Asia, and applying mixed-method or longitudinal designs to capture
deeper insights into consumer attitudes, behavioral changes, and long-term loyalty
patterns.
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Abstract

This research aimed to 1) study the level of organizational knowledge
management factors, business strategies, educational administration innovation,
and competitive advantage of secondary schools under the Office of the Basic
Education Commission; 2) develop and examine the consistency of a causal model
of factors influencing the competitive advantage of secondary schools under the
Office of the Basic Education Commission; and 3) make policy recommendations to
enhance the competitive advantage of secondary schools under the Office of the
Basic Education Commission. The research was divided into two phases: Phase 1:
involved testing the consistency of the proposed model with empirical data, and
Phase 2: focused on making policy recommendations. The sample consisted of 340
school administrators in the 2024 academic year. A multi-stage random sampling
technique was used. The tool used was a 5-point Likert rating scale questionnaire. Data
were analyzed by basic statistics and structural equation modeling. The results of the
research found that 1) the causal factors of competitive advantage of secondary schools
consisted of organizational knowledge, management factors, business strategies,
Educational Administration Innovation 2) The developed model is consistent with
empirical data (Chi-Square = 53.950 df = 45 P-value = 0.169 RMSEA = 0.024) and 3)
Policy proposals to enhance the competitive advantage of secondary schools include
the following: 1) Educational administrators must be flexible and able to move in
the current era, have vision, and be international. 2) There is a system for driving
Al technology, human resource management, teacher and personnel innovation.
3) Data validation system. 4) Network cooperation.
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Introduction

Globalization and rapid global change are occurring in both science and
technology. Advances in information technology are impacting countries and their
competitiveness on the global stage. Countries that will survive or maintain their
competitive edge are those with the power of knowledge and are knowledge-based
societies. In a borderless world, more foreigners will be coming to live and work
in Thailand while Thais will have more opportunities to live and work abroad.
The 20-Year National Strategy (2017-2036) aims to drive Thailand toward stability,
prosperity, and sustainability. This will enhance the country’s competitiveness,
particularly in the strategic area of building competitiveness. Educational institutions
need to implement sound quality management. Quality management leads to
competitiveness or a competitive advantage. School administrators must manage
their institutions responsibly to achieve excellence.

The International Institute for Management Development (IMD) is an
educational institution specializing in business administration. The IMD World
Competitiveness Center, an international organization, has published annual reports
on the competitiveness of various countries in the World Competitiveness Yearbook
(WCY) since 1989. However, regarding Thailand’s educational competitiveness,
the IMD World Competitiveness Ranking report indicates that Thailand’s overall
educational competitiveness compared to other countries is ranked 25th out of 63. As
of 2024, the results of the International Student Assessment (PISA) assessment show
that Thailand needs improvement. Facing rapid and drastic economic, social, and
political changes, particularly changes in information technology, which have created
intense competition, organizations and agencies are striving to find the best strategies.
Therefore, innovation and development are necessary. Quality management
is @ popular modern management technique because it enables organizations and
agencies to continuously and endlessly build competitive advantages.

The mostimportant factor fora competitive advantage in an educational institution
is the development of talented individuals. This creates a new and increasingly
high demand for the development and efficient management of organizational

knowledge. A study of research related to management innovation and competitive
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advantage found that the findings of this study on the role of management innovation
in competitive advantage align with the research of Nouri et al. (2016). The findings
are consistent with and support the idea that management innovation contributes
to competitive advantage. Business strategy, namely, the ability to innovate,
significantly impacts sustainable competitive advantage. Fariz (2024) studied research
on enhancing the competitive advantage of higher education institutions through
the implementation of knowledge management and information technology.
The results showed that knowledge management and knowledge management
processes significantly impact competitive advantage.

For these reasons, in order for educational institutions under the Office
of the Basic Education Commission to transform their organizations and become
highly competitive, administrators must prioritize various factors affecting competitive
advantage. Therefore, the researcher is interested in conducting a causal model of
factors influencing the competitive advantage of secondary schools under the Office
of the Basic Education Commission. This research will lead to a better understanding
of the factors and processes involved in developing highly competitive schools and
provide guidelines for educational administration in secondary schools under the
Office of the Basic Education Commission for administrators and teachers to develop
and achieve the goal of enhancing the competitive advantage of secondary schools

under the Office of the Basic Education Commission.

Research Objectives

1. To study the level of organizational knowledge management factors, business
strategies, educational administration innovation, and the competitive advantage of
secondary schools under the Office of the Basic Education Commission.

2. To develop and examine the consistency of a causal model of factors
influencing the competitive advantage of secondary schools under the Office of the
Basic Education Commission.

3. To develop policy recommendations to enhance the competitive advantage

of secondary schools under the Office of the Basic Education Commission.
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Research Conceptual Framework

For this study, entitled “Causal Model of Factors Influencing the Competitive
Advantage of Secondary Schools under the Office of the Basic Education Commission,”
the researchers developed a hypothetical model of the causal relationships
influencing the competitive advantage of secondary schools under the Office of the
Basic Education Commission as follows:

Factors Directly and Indirectly Influencing Competitive Advantage. The researchers
studied theoretical concepts and the research results of Ni Wayan Sitiari (2024), Fariz
(2024), Sundusiah Sundusiah (2021), Feti Fatonah (2023), Bina Nusantara (2016), Elistia
Elistia (2025), Firman (2024), Elkana Timotius (2023), Putra Pratama (2025) and David
(2023), Arnis Budi Susanto (2016), Xin Liu (2025), Sasinipa Srikalyaniwat (2022), Anuwat
Songsom (2019), Chen and Wu (2015), Mohd (2012), and Suliyanto & Rahab (2012).
The researchers have considered and selected the influence of factors affecting
competitive advantage, consisting of 1) business strategy 2) educational innovation

and 3) organizational knowledge management.
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Figure 1. Research conceptual framework
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Research Methodology

Phase 1 of this research investicated the organizational knowledge
management factors, business strategy factors, educational innovation factors,
and the competitive advantage of secondary schools under the Office of the Basic
Education Commission. The study also examined the consistency of the causal
model of factors influencing the competitive advantage of secondary schools under

the Office of the Basic Education Commission.

Population
The population for this quantitative research, “Causal Model of Factors
Influencing the Competitive Advantage of Secondary Schools under the Office

)

of the Basic Education Commission,” consisted of 1,025 administrators from 215
high-competitive secondary schools under the Office of the Basic Education
Commission (Office of Basic Education Policy and Planning, Office of the Basic

Education Commission, 2024).

Sample

The sample used in this research consisted of administrators from high-com-
petitive secondary schools under the Office of the Basic Education Commission in
the 2024 academic year. Using the sample size table provided by Krejcie and Morgan,
the sample consisted of 340 students selected through simple random sampling,
proportional to the number of administrators in each high-competitive secondary

school. A multi-stage sampling method was used.

Quantitative Research Instruments

The research instrument used in this phase of the causal model of factors
influencing the competitive advantage of secondary schools under the Office of the
Basic Education Commission was a questionnaire. The researcher conducted the

following:
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1. Developed a quantitative research instrument using a questionnaire
containing questions about the four latent variables within the research framework.
The questions were based on the definitions of the variables, as follows:

Section 1: Respondents’ basic information, including gender, age, educational
qualifications, and experience.

Section 2: Opinions on the competitive advantage of educational institutions,
comprising three components: 1) Organizational excellence, 2) Organizational
effectiveness, and 3) Educational quality.

Section 3: Opinions on educational administration innovation, comprising
three components: 1) Product innovation, 2) Process innovation, and 3) Management
model innovation.

Section 4: Opinions on business strategy, comprising three components:
1) Personnel capabilities, 2) Quality commitment, and 3) Cost management.

Section 5: Opinions on organizational knowledge management, comprising
four components: 1) Knowledge sharing, 2) Knowledge creation, 3) Knowledge

dissemination, and 4) Knowledge utilization.

Data collection

For quantitative data collection, the researcher followed the following steps
and methods:

1. The researcher collected empirical data by requesting permission from
the Graduate School, Srinakharinwirot University, to complete the data collection.

2. The researcher sent the request letter and questionnaires to the sample
groups by mail to the sample schools, enclosed with a stamped envelope. The
questionnaires were then returned by mail, or the sample schools were contacted
to send the questionnaires via a link and collect data via Google Forms.

3. The researcher verified the completeness and accuracy of all received
questionnaires before analyzing the results.

4. The researcher analyzed the completed questionnaires.
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Data Analysis

For quantitative data analysis, a significance level or acceptable level of
error (X = .05) was established. The analysis involved various statistical methods and
methods. The researcher analyzed the mean (X), standard deviation (SD), skewness,
and kurtosis of the individual data using a ready-made program. Confirmatory factor
analysis was performed on the observed variables, including the direct, indirect,
and overall influences on each variable. and the Harmony Index.

Phase 2 of the research involves developing policy recommendations to
enhance the competitive advantage of secondary schools under the Office of the
Basic Education Commission.

Informant Group

A focus group discussion with nine experts to propose policy proposals to
enhance the competitive advantage of secondary schools under the Office of the
Basic Education Commission was organised.

The key informants included nine experts, including academics, administrators,
and educational administration specialists, who participated in focus group discussions
to acquire diverse perspectives on the study. Methodological triangulation enhanced
the validity of the research. The participants were selected using purposive sampling
based on the following criteria:

1) Three academics with knowledge and expertise in educational administration
and experience or participation in educational policy formulation.

2) Three educational administrators with experience and expertise in educational
administration and experience or participation in educational policy formulation.

3) Three educational institution administrators with expertise in educational
administration and who have held the position for at least five years.

Development of Research Instruments

Qualitative Research Instruments: this research utilized focus group discussions
with a designated group of informants to build on the quantitative research findings.
The focus group discussion focused on recommendations for developing factors
influencing the competitive advantage of secondary schools. The methodology was

as follows:
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1) Conduct focus group discussions on the desired factors in each topic.

2) Develop a draft list of questions for each topic.

3) The instrument was reviewed by the thesis advisor and revised based on
suggestions.

4) Data collection was used to collect data from the focus group discussions.

Data Collection

The researcher utilized the focus group discussion method to gather information
based on the actual work experiences of administrators, academics, and experts.
The following methods were used:

1) The researcher wrote to the Graduate School, Srinakharinwirot University,
requesting assistance from key informants.

2) The researcher contacted key informants to schedule a date, time, and
location for the focus group discussion.

3) The researcher conducted the focus group discussions using recorded
discussions with key informants and audio-visual recording.

4) Data were collected from informants to analyze, distinguish, and identify

key issues to ensure that the data comply with qualitative research methods.

Data Analysis

Data were analyzed using content analysis. Data obtained from focus group
discussions were examined for completeness and consistency across the desired
topics. Data reliability was then verified using triangulation techniques, which involved
comparing and observing relationships between the data. The results demonstrated
accuracy, correlation, and consistency. The researchers then presented the qualitative
research findings in a descriptive format (Chai Phothisita, 2013). The results were
summarized as policy recommendations to enhance the competitive advantage of

secondary schools under the Office of the Basic Education Commission.
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Results

The researchers examined the assumptions of the variables before conducting
structural equation modeling (SEM) to test the hypotheses based on the following
research objectives:

1) Variable Distribution Analysis

The researchers examined the distribution of the variables to determine
whether they were normal. The skewness and kurtosis values of all variables were

considered as shown in Table 1.

Table 1 : Mean, standard deviation, skewness, and kurtosis of all variables.

variable X  Interpretation S.D. Sk Ku Variance

Competitive advantages of 4.44  substantially 0.510 -1.684 6.756 0.260

educational institutions

Organizational Excellence  4.44  substantially — 0.549 -1.568 5.106 0.301
Organizational effectiveness 4.43  substantially — 0.543 -1.506 5.102  0.295
Educational quality 4.45  substantially  0.534 -1.561 5.600 0.285

Educational Administration 4.44  substantially 0.521 -1.666 6.331 0.271

Innovation Factors

Product Innovation 4.44  substantially — 0.540 -1.557 5.362 0.291
Process Innovation 4.44  substantially  0.551 -1.504 4.879 0.303
Management Model Innovation 4.45  substantially — 0.552 -1.595 5.166 0.304
Business Strategy Factors 4.45 substantially 0.537 -1.798 6.307 0.289

Human Resources 445  substantially  0.553 -1.652 5209 0.306
Commitment to Quality 444  substantially  0.575 -1.660 5.024 0.330
Cost Management 4.45  substantially  0.555 -1.630 5.599  0.308

Organizational Knowledge  4.45 substantially 0.557 -2.130 8.868 0.310

Management Factors

Knowledge Sharing 4.45  substantially 0593 -2.103 7.660 0.351
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variable X Interpretation S.D. Sk  Ku Variance
Knowledge Creation 4.44  substantially 0577 -1.911 7.437 0.333
Knowledge Dissemination 4.45  substantially 0.578 -1.948 7.455 0.334
Knowledge Utilization 4.46  substantially 0586 -1.927 7.081 0.343

The analysis of the variables used in the research revealed that most had high
scores. The latent variable of educational institution competitive advantage had the
highest observed variable mean score of 4.45, followed by organizational excellence
and organizational effectiveness, with scores of 4.44 and 4.43, respectively.

The latent variable of educational administration innovation had the highest
observed variable mean score of 4.45, followed by product innovation and process
innovation, with scores of 4.44.

The latent variable of business strategy had the highest observed variable
mean score of 4.45, followed by personnel competence and cost management,
with scores of 4.45, followed by quality commitment, with a score of 4.44.

The latent variable of organizational knowledge management had the highest
observed variable mean score of 4.46, followed by knowledge sharing, knowledge

dissemination, and knowledge creation, with scores of 4.45, 4.45, and 4.44, respectively.

Table 2 : Statistical values obtained from confirmatory factor analysis of the variables
of competitive advantage, educational administration innovation, business strategy,

and organizational knowledge management.

Components of variables used in the research Element weight

Competitive advantages of educational institutions

Organizational Excellence 0.906
Organizational effectiveness 0.920
Educational quality 0.904

Educational Administration Innovation Factors

Product Innovation 0.953




@ COLLEGE OF

INNOVATION

THAMMASAT UNIVERSITY

JOURNAL OF DESIGN, MANAGEMENT
AND TECHNOLOGY INNOVATION 89

Components of variables used in the research Element weight
Process Innovation 0.934
Management Model Innovation 0.923

Business Strategy Factors

Human Resources 0.936
Commitment to Quality 0.933
Cost Management 0.939
Organizational Knowledge Management Factors
Knowledge Sharing 0911
Knowledge Creation 0.930
Knowledge Dissemination 0.931
Knowledge Utilization 0.930

Chi-Square = 53.950 df =45  P-value = 0.169 RMSEA = 0.024

From Table 2, the confirmatory factor analysis results show that the overall
fit of the research variables to the empirical data is consistent as evidenced by the
following statistical values: Chi-square = 53.950, df = 45, P-value = 0.169, and RMSEA =
0.024. The details of each variable are as follows:

The Competitive Advantage (CA) component has component values ranging
from 0.904 to 0.920, in descending order: Organizational Effectiveness, Organizational
Excellence, and Educational Quality, have component values of 0.920, 0.906, and
0.904, respectively. The fit of the measurement model to the empirical data indicates
that competitive advantage can be measured by all three components.

The Educational Administration Innovation (EI) component has component
values ranging from 0.923 to 0.953, in descending order: Product Innovation, Process
Innovation. and management model innovation, have component values of 0.953,
0.934, and 0.923, respectively. The consistency of the measurement model with
empirical data indicates that educational management innovation can be measured

by all three components.
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The Business Strategy (BS) component has component values between
0.933 and 0.939, in descending order: cost management, personnel capability, and
quality commitment, have component values of 0.939, 0.936, and 0.933, respectively.
The consistency of the measurement model with empirical data indicates that
business strategy can be measured by all three components.

The organizational knowledge management (KM) component has component
values between 0.911 and 0.931: knowledge dissemination, knowledge creation,
knowledge utilization, and knowledge sharing, have component values of 0.931,
0.930, 0.930, and 0.911, respectively. The consistency of the measurement model
with empirical data indicates that business strategy can be measured by all four

components.

Table 3 : Direct, indirect, and overall influence values for each variable.

BS El CA

variable  DE IE TE DE IE TE DE IE TE

KM 0.984 0 0.984 0.887 0 0.887 0.811 0.117 0.928
BS 0 0 0 0 0 0 0.885 0 0.885
El 0 0 0 0 0 0 0942 0 0.942

Table 4 : Harmony index of causal relationships affecting competitive advantage

according to research hypothesis (n = 340)

Conformity index  Evaluation criteria Analysis results  Results of consideration

Chi-square A1 P-value > 0.05 1.199 consistent
RMSEA < 0.05 0.024 consistent
RMR < 0.05 0.004 consistent
SRMR < 0.05 <0.0009 consistent
NF > 0.95 0.992 consistent
CFl > 0.95 0.999 consistent
TLI > 0.95 0.998 consistent

Sources: Byrne, 2001; Hair et al., 2010; Joreskog & Sorbom (1985)
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From Table 4, the Chi-square value was 1.199, df = 45, P-value = 0.169,
Root Mean Square Error of Approximation (RMSEA) was 0.024, Root Mean Square
Residuals (RMR) was 0.004, Standardized Root Mean Square Residuals (SRMR) was
<0.0009, National Fiscal Fiscal Year (NFI) was 0.992, Consolidated Fiscal Year (CFI)
was 0.999, and the Total Fit Index (TLI) was 0.998. All values passed the specified
criteria. Therefore, it can be concluded that the hypothesized causal relationship
model is consistent with the empirical data.

Focus Group Discussion Results: Recommendations for Policy Enhancement
to the Competitive Advantage of Secondary Schools Under the Office of the Basic
Education Commission. It was found that 1) educational administrators must be
flexible and able to move in the current era, have vision, and be international.
2) have a system for driving Al technology, human resource management, teacher
and personnel innovations. 3) a system for verifying the accuracy of information.

4) network cooperation.

Discussion of Results

The data analysis and conclusions regarding the causal model of factors influencing
the competitive advantage of secondary schools under the Office of the Basic
Education Commission are discussed below. The researchers discussed key points from
the research findings, demonstrating the importance of educational administration
innovation, organizational knowledge management, and business strategy, which all
play a significant role in influencing the overall competitive advantage of secondary
schools. To clarify each point, the researchers present a discussion of the findings
as follows:

The educational administration innovation variable had a combined influence
on competitive advantage, with an influence value of 0.942. This is comprised
of three observable variables: 1) product innovation, 2) process innovation, and
3) management model innovation. This aligns with Sundusiah Sundusiah’s (2021)
study on the influence of organizational learning and innovation on the competitive

advantage of vocational high schools in West Java Province.
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The results of the study revealed that innovation directly impacts the
competitive advantage variable at a significance level of 0.05. Putra Pratama’s
(2025) study on the analysis of sustainable competitive advantage influenced by
organizational culture and leadership behavior through technological innovation
demonstrated that organizational culture contributes to sustainable competitive
advantage through technological innovation and leadership behavior influences
technological innovation, leading to sustainable competitive advantage. Furthermore,
Sasinipa Srikalyaniwat (2022) and Anuwat Songsom (2019) indicated that innovative
capability impacts competitive advantage. Chen and Wu (2015) found that innova-
tive capability has a direct, positive influence on competitive advantage, with an
influence coefficient of 0.502 (p<.001). This is consistent with Mohd (2012), who
studied the competitive advantage strategies of SMEs in Malaysia and found that
innovative capability, particularly in product and process aspects, was significantly
related to competitive advantage at the .05 and .01 levels.

The organizational knowledge management variable has a total influence
on competitive advantage, with an influence coefficient of 0.928. It consists of four
observable variables: 1) knowledge sharing, 2) knowledge creation, 3) knowledge
dissemination, and 4) knowledge utilization. This is consistent with Ni Wayan
Sitiari’s (2024) study on creating sustainable competitive advantage in the academic
environment of private higher education in Bali. The results of the study revealed
that Knowledge management variables have a direct effect on competitive
advantage variables at a significance level of 0.05. This is consistent with Fariz (2024),
who studied the research on enhancing the competitive advantage of higher ed-
ucation institutions through the implementation of knowledge management and
information technology. The results indicated that the variance of organizational
knowledge management variables, especially knowledge management infrastructure
and knowledge management processes, has a significant impact on competitive

advantage. Sundusiah Sundusiah (2021) studied the influence of organizational
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knowledge management and organizational innovation on the competitive advantage
of vocational high schools in West Java Province. The results of the study revealed
that organizational knowledge management variables have a direct effect on the
competitive advantage variables at a significance level of 0.05. In addition, Bina
Nusantara (2016) found that organizational knowledge management has
a significant effect on sustainable competitive advantage with a path coefficient of 0.879, a
T-statistic of 7.279, and a p-value of 0.000. Elistia (2025) concluded that organizational
knowledge management has a significant positive effect on sustainable competitive
advantage (ﬁ =0.553,t = 5.258, p = 0.000). Therefore, the hypothesis was accepted.
This is consistent with Firman (2018), who studied the effects of organizational
knowledge management and organizational innovation on the competitive advantage
of higher education in Padang. It was found that organizational knowledge
management has a significant direct effect on competitive advantage at the 0.05 level.

Business strategy has a total influence on competitive advantage with an
influence value of 0.885, consisting of three observable variables: 1) personnel
capabilities, 2) quality commitment, and 3) cost management. This is consistent with
Ni Wayan Sitiari (2024), who studied the creation of sustainable competitive advantage
in the academic environment of private higher education in Bali. The research showed
that the influence of knowledge management on business strategy and competitive
advantage is positive and significant. Business strategy mediates the influence of
KM processes on competitive advantage. The results showed that business strategy
variables have a direct effect on competitive advantage variables at the 0.05 level of
significance, which is consistent with Elkana Timotius (2023), who conducted a study
entitled “The Role of Innovation in Business Strategy as a Competitive Advantage:
Evidence from Indonesian MSMEs” and revealed that innovation significantly mediates
the influence of business strategy on a firm’s competitive advantage. Finally,
product innovation may increase competitive advantage by 53.1%, followed by

process innovation and people innovation by 47.2% and 44.5%, respectively.
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Recommendations

1. Suggestions for Implementing the Research Results

1.1 The research results revealed that educational administration innovations
directly influence the competitive advantage of secondary schools under the Office
of the Basic Education Commission. Therefore, at the policy level, the Office of
the Basic Education Commission, as the parent agency, should prioritize extending
educational administration innovations. It should promote the creation of new and
beneficial innovations, whether in the areas of school administration, teaching, or
other areas that reflect the expertise of the educational institution.

2. Suggestions for Further Research

2.1 The research results revealed that educational administration innovations
directly influence the competitive advantage of secondary schools under the Office
of the Basic Education Commission. Therefore, the researchers recommmend studying
the factors affecting the development of educational administration innovations that
directly influence the competitive advantage of secondary schools for appropriate

future application.
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Abstract

This research aimed to develop and evaluate the effectiveness of
a bilingual application to enhance memorization of the first 20 chemical elements in the
periodic table, compare the learning achievement in memory before and after using
the application, and assess the users’ satisfaction with the application. The samples
consisted of 154 students who were about to enter the Merchant Marine Training
Centre (Quota Round) in the academic year 2025 by use of purposive sampling.
System development tools use Swift and Kotlin to create applications. The research
results found that the application can be used on both Android and iOS systems
and supports both Thai and English languages. The learning achievement in terms
of memory after using the application was higher than before, and the users were
highly satisfied overall.

Keywords : Application, Periodic Table, Memorization, Chemistry

uniin

s duiladdyuesnmsouiviad madhlaogaindmsdiaiunisdous
warANUdBIFueilldegnaiiusransaw mausmazdnesdUsznounuiavezney
wazauantAvessinyiliduwmsiifuszuulunisfinwesdusznousig 9 uinane
(Singh et al., 2025) sz s duninfniugiulu Iveiifgdousemunelututsenfne
poulans uinsiaudnlanesmeradubesiime egndlsin fEsudwaumin
Uszaudgmilunsdenlsaavoznoneisiniuiumisessislunssiguas naada
vossmatu nsraauidlaivdigEutnldirdlaeuduiusiuguiiddy
sionsi3eusiadl (Chowdhury, 2022) Tnsiame 20 s1ausn adufiuguddnydmsunsdeu
Tyuaditugiely Brissousvusaiuiiiumsriosh liausofsgaeuaulavesd 3o
lsifidensaeunieTsnsfivisnzasidfivswe (Timilsena et al., 2022)

MY EUaNN397 20 SMMKsNUeInsNlamenues HukeUnEeduuwgUNSel
s sieluszUUURRNTS Android wag 05 fagtediuarudlalditu iesnmsnesg
Hulnssassiuguvedivied mssuasdlavsaeliannsadenlosesdsenoumand
funnaRvesansnng q WAty ueundinduliduaivayuuasdvdnamlunisious
wnAamaed sadulsylewiognanndledisusunisBeunuunaiy (Cavalcante et al.,
2020) FsmsimuueUnaladued 20 smusn
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~ | a = (VXY £ Y a wa .

Weduaun1sseuimenuies Ingeanuuulvisesiunsseuuyiinis Android
senwn Kotlin JetBrains, n.d.) Wunwlusunsuisadelminlasuniseeusuldunim
MM sdnTunIsaIL Android daussuuUfUanTs i0S faen1wn Swift (Apple Inc., n.d.)
] as 1 A ) ) \ a | v a a A
Wuklsunisnatgnain Apple Vl?i’JEJIMﬂ’]’iWGMU’]ﬁ?UG]@G]E]Eﬂ?ﬁﬂﬂ’i%ﬁﬂﬁﬂ’]wgﬂ AN9LABN
Tomalulad eadeatannAanIN UkUILLUNISNAUILBUNALATULNBENISANYINABINTT
Uiz?m%mquLLazmﬁﬂwqa%’ﬂmﬁdwma UM UNARTY Seauisaldlanasyuu
Mulngkaznwsenguiielinseuaquglded1anineing lnsusundinduiidiaus
Wemuuulineuiiusenaumedeyaiiug1uuedss uiaveln lawn wvevneu uiaosmoy
doydnwal Yeny wasnisdinisesdidnaseu Hunsuunageuluuiasiideiiuanidoya
Jounaulurui easuasnannuanazauwile

Mndgynaaina1Eideddlanan weundnduassniwndisligisouausaand
ToyaiiugIuves 20 5Musntun1s979 AlFulanslussuudfunis Android uag i0S

¢ 0§ ¥ o an a val 1 v ya o w A vas X
vugunsainnm vl BnsSeuinyiglvgSeuandteyamarilangdu
[y -3 a o
INQUILEIANITIVY

1. WauarUszifiuuseansnin weunfinduassnivintigandidoyaiiugiu
U89 20 519UINIUATTINT)

2. WisUWeUNadUn EVNINSREUATUANUINULAL AT UNALATUADIN 1Y
e and1dayaiiugIured 20 519WNIUANS19519

3. Uszilluanuiianelavedldnuniireweundiatuasiniviitieandiveya

¥

WUFIUVRI 20 5IAHIN

VBULUAUIY

1. yeuaiulsznnsuaznguieg sz nnsiililumsidodugldauion fvan
LLa‘U‘WaLﬂ%’uaaﬂmmﬁﬁdasamﬁ%gaﬁugmmm 20 5I9WIN U 395 AU NGUFIDE
DuiiniFeuszdutuisendnvinoudansfimasazidiAnudelugudinnidudu
(soulAIn) Un1sfinwn 2568 F1uu 154 AU LABIEBNKUULIZAY

2. vpuRdusTEENa sernalunideadseglutinfeununius 2568 -
Wauiluaw 2568
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WUIAALAZIUIFL TNV
Tugaddnamalulagladrunfiunuimdrdglunisuginisnisiseunisaoy

Tuynanuin InewnnzageBainsiseulumuinenamans (Adane et al, 2022) vinwenadayan

o v W L4

fiawdndusionmsandndganvaluazanuduiusvesinlunisesis selnd lanuautd

<
¥

uaziuvLsessgleavy anmnudilain uazifinanudlalubnAsluns@nyiviad
(Chowdhury, 2022) LﬁmﬁmmswﬁmL"f]u?ﬁﬁt,%’ﬂalﬁmﬂ PnInenmansuazinn1sAnY
Faldwauutanssunateeds wWevislunishanudlonazietvigueundinduy
psusduneUndinduildfnwifsaivandfivess edudadydnuaisiniig 9
TNy U mLansausvessigiu 4 telmAnnisdoud diladevnuindu desan
weUndinduisunmdduasay uaula viligldnuesndeus amnudlainndy
HudeiBouselwdsedlfernlimnaniunsaimudmng (in unsiud wozause,
2561) MawAsuuasmameluladfiugimemsldduadulinisGoudiuiledeinman
doieudmiunsaeulugunasdoyatifinnudaveuiinagvduazazmnauis fMeonsdnds
Suweddnlimeiiiutuilon Snvfsauilnuwasuiudafiffteifunisihauge dmwa
nsgnudensFoudinudiefioldvenensinudutemdeensdunmimatammagous

fuSuussnldauass (Lazaro & Duart, 2023)

s2UgUI5IY

dmfunisiauineUndiaduasaniufitisandideyafiugiues 20 51Ausn
Tunsesn §35eldsUuuULes ADDIE model Tunsann &l

1. M53A5129 (Analysis) §iseTinsnesitigmimulunisandifeyasiy suuuy
nsBoudivnzaniugiBou srunmuazdnsaifoudeyaves 20 s1gusnlunisnasig
imﬁﬂmswﬁuaﬂwém%’uﬁﬁaqﬁlummmﬁgﬂ app store Way google play store

2. N1598nKUU (Design) anwuUdIWsaUsEa UL (User interface) Yasuaunaiadi
fanmusznavdl 1 Usznoudenthaensdouideyaiiugiuressiy uihaenismadey
arudluzuuuuniuuuunmesaden Tnsutsfdensmadeumudoyaiiugiuvessn
wihasuanadnnisnoumnmveslfau Tnsuanmasgluguvesiosasiiionuazain

lunseuAdmsutainaugndes IufessuunsaauA s neuasn¥dIngy
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MwusEnaun 1 nseanuuudunaUszaugly (User interface)

3. NM3WAIUI (Development) ALiunsiauteunaaguluszuu oS lngldnw

Swift haswauLaUnaatuluszuu Android sheniw Kotlin @aduniwndn (Native

language) VBdLAALTEUY haraTNARIAINNMNEINUTBLANUGILYEY 20 519N Tngitiy

Tildnuandn WeneuRaszuvasuanseyatounduidummauigndesiuil Tnsdidiai

Tupdadnuunsdu 220 Yo wiaduavuia 40 U0 wuasmay 40 de dydnvalsns 40 U8

1 ¥ v a & v A [J A 4 A =2
WUBIE19) 60 VD LagN1TINLIYIDLANFATOU 40 VD mjmmmmwgﬂmwmaaﬂwﬂﬂu

WIBLESUASI9AINAT 91U 3 5 %58 10 Up neleusiaiiey (Pseudocode)

N1571191UVDITLUUNAADUAIUAIINTT AIAINUTENBUN 2 WAZATZUIUNIT

MFINNUTDITZUUABUANLA UUTINAZLUUL AINIWUTZNBUT 3 §uSULUUVIAdeUAD U

uaEnduSEY SPUUIzdNIINASIIn NI 10 9o wunTuaviia wvezney dydnualsm

Mjve3519) kaEN13InEeIBiaNATeU B NaE 2 10
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FUNCTION QuizProgram() FUNCTION QuizProgram()
questions = [ // fmuafuuazAmey questions = [ // fmuafnuuazAmay
{ question: "Faranui 17, { question: S 17,
options: ["faiden A", "shidien B', "fadien C', "faden D', options: ["faiden A", "shidien B', "fadien C', "faden D'],
correctAnswer: 0 // fuvisvesimeufignies (0 = A, 1 =8, 2 correctAnswer: 0 // fuissaadngufigndes (0 = A, 1=8,2 =
=C3=D) } C3=D) },
{ question: "ot 2", { question: "Hofanit 2",
options: ['faden A", "siden B", "daden ', "fuden D', options: ['faden A", "suden B', "fiden C', "fuden D',
correctAnswer: 2} correctAnswer: 2 }
// \iwfaudu 4 mudesns // \iufowdu 4 mudesns
1 1
currentQuestionindex = 0 currentQuestionindex = 0
score = 0 score = 0
WHILE currentQuestionindex < LENGTH(questions) WHILE currentQuestionindex < LENGTH(questions)
currentQuestion = questions[currentQuestionindex] // currentQuestion = questions[currentQuestionindex] //
uansdnuiagiiu uansdnuiagiiu
DISPLAY currentQuestion.question // wanasaiian DISPLAY currentQuestion.question // wanasaiian
FORi=0TO3 FORi=0TO 3
DISPLAY (i + 1) +"." + currentQuestion.optionsli] DISPLAY (i + 1) + ". " + currentQuestion.optionsli]
END FOR END FOR
INPUT userAnswer // $ufinauannild INPUT userAnswer // Sufinauangld
userAnswerlndex = userAnswer - 1 // wUassnauiusiuil (0- userAnswerindex = userAnswer - 1 // wlassaeuidugil (0-3)
3) // AEBUARDY
// aT1RdBUARY

AMNUSLNBUN 2 SHATIEIUNNTYINUTBITLUUNAFBUAIUAINUIN

Buvhuuunadeu

UANIAIAIY

nouMnmgNFiDg
1

wanaeaY

ATUUU

Wumsvaaeu i

Y
wuudavianuaniely

ity 1

o o =)
VUNNATLUUAIATDY

NAABUASIUSANGD

v
nawInASIusn 2 davi

v

WAMIAZLUUNLA

@SadunsEUIUAS

ufinAzuuuas Firebase

AMWUTZNBUN 3 HITUNITYINUTDITEUUABUAIDNLAZ U UTINAZ LU
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4. nsnaaasld (Implementation) tueundnduiildialuszuu i0S way
Android lUldiungueiagng Inglddiudd msunaaouniussuy google play console
d w3y android warsEuU TestFlisht dm3u 105 Faweundinduiidosszuuiintiam
LLavﬂwuumq 9 muauﬂumﬂﬂsvms Inguaunanduaduiintoyamsiuuunageuwuugy
(Random) LﬂEJ’JﬂU‘UE]ZJﬁWﬂA%’]U‘UENS’]GI 20 s19usn Wogldanuudazauiilungusinedig
I¥nadonuuunageulundausn syuvartudinazuuuivinlidudeyanzuuuneuld
ueunAleulunmsEinvinuynsd wasvdsanlinuluuds 2 dunv idedlinuidungusegs
Fuuunedeusnass ssuvartuiinazuuuiivhlduastudunsuuumdddusunaindulunis
Hnvinwen1sdn lnedunun1mnszuateya (Data Flow Diagram: DFD) fanmuszneud 4
AT

Bumveasu

LAMIWAATLLY 72 | i\

Ussinanawuunaasy

a 2.2 4 ¥
dombrtovmaey windondumavun

D1 | LocalStorage

N .
iinGouiidmeany
(31 doyananmaaoy
Vuvinua
Foyanrunadionaaayuvuduiovnun
: X
D2 | Firebase Database
a N

JAMsua pre-post test

= Vufinasgndayaiiovafiusn wiewdsanafiusn 2 dusmi

AWAYTENBY 4 UNUAMNTEUATELATDITZ U auAnulasTuiinAz LY

5. mM3Uszdiuna (Evaluation) Usziiiuusyavisnmassusundiaduassniuniivag
ansdeyaiiugiues 20 susn WisufsunadugyinisnsGeudunusideuuas
vidduoundiniu uazUssiiummimelavesldnuiiieusundinduaesnuiivisand
foyaiiugues 20 swgusn dsusuudssdiurufemela Uiy S 3 viu
nradeuRmnmLaTasiielasn1snsavasuaiissnsadudonildan 10C Wiy

0.67 - 1.00 La¥AIANUTBLUVDILUUADUNIUWINAY 0.92



@ COLLEGE OF

JOURNAL OF DESIGN, MANAGEMENT INNOVATION
10 AND TECHNOLOGY INNOVATION THAMMASAT UNIVERSITY

[

NaN15338
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AIdglaiauweundindugesniwnyiganditoyaiiugiuued 20 519usnlun1519519
g v R} . . s ~ v &
Mdaulanaluszuu Android wag I0S vuyNaUNTAINANT HaIULARIUaYaNLTINYDIE
Lown dydnualuedsns F0516 EVLIA LAVELADY NYVBITIR KAEN1TINBEIBLENATOU
fuwvuneaeuinANuI ugUluumMaULUUTaEFIGEeN LenauiitetayaiugIuredss
9pINsHNNY anunsaunandeyaatiivelinuiineudaiugniesluudagiiteiniden
nagaulugluuuresiesay ieauazaInlun1seuAvesldnu sudnsuaniwale
#0919 M lneuazNMwsing e woUndaduluinsineudu 4 dundn fie wiiman

(Home) uands19y1a 20 AUEveINENsT9 fanmusenaui 5 Wu elave (Fwde) lave

danla Euna) lanzdanlaiidsn @) Wusu
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F Ne Na Mg F Ne Na Mg
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Al Si P S
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fr /7 2] e
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AUsENaUR 5 wineuansalusyuy i0S (5a) warlusyuu Android (5b)

\anAnUoyavedss WUANITIHaLIYAYRIINT 9 W lulfey dinaeyneu 11
fimsdnesdiannsoufio 2,8,1 agny 1A Tdydnvalfe Na w@vuiawindiu 22.99 waxdl

YazdLANugIUgINUEIR A ndsenaui 6



| COLLEGE OF

INNOVATION

THAMMASAT UNIVERSITY

11 281018) 11 28104
Sodium Sodium
22.990000

22.990000

JOURNAL OF DESIGN, MANAGEMENT
AND TECHNOLOGY INNOVATION

105

element details s
FVATIDBABAIGH
Group 1A (1) Alkali metal. Electron
configuration: 2,8,1. Highly reactive, wi 1A (1) Tamzdamla nadados
reacts viclently with water. Found Bidnasau: 2,81 Joalunn vi§iim
in table salt (NaCl), baking soda uussiir nulundauny (NaCl) ua
(NaHCO;), and saline solution. (NaHCO,) wazmsazapiunio dity
Essential for cell function. AOMMINMTRNTAR

(6a) (6b)

AUIENBUN 6 wandlaMNIWI8INgY (6a) waztlowniwilng (6b)

MadenuuunAgoUInANUIMITITE A WIaeYnaN lavarnal duydnualuesn
Y9359 karN13InEeIBannTeu dunnUsenaull 7 dldnuaunsadenvaaeulaenis

[
] o

duviaviuale Tunsawsniinageuwuugy seuvaztuiinazwuuresifaudunzwuunould
weundntulunsinrinuenisdiudadalugiuteyanand (Cloud database) Fag3deidon
14 Firebase 1ugnudeyaluassil wdswinuudn 2 danvszuuazduiinasuuidonldeu

Mn1snadeukuududnasuiunzuuumatidueundindulunisiiniinuenisd

Anydnualvoesin
Select Test
AsdaISuedianason
Atomic mass
WiwousIn Atomic number

_ Atomic symbol
Auvivnum

Electron distribution

Element group

Random all

r ra 2] o
(7a) (7b)

AMWUTENBUN 7 NMSLABNLUUNAABUAILI UL NADINTS Android (7a) kag i0S (7b)
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AMNUSENBUN 8 LUUNARBULUUMAERIERN (8a) TIkanImnaufignaas
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UszLﬁuﬂszﬁm%mwsuaaLLanﬁLﬂ%'uaaammﬁézhmm‘iﬁagaﬁugmmaa 20 519U3N
lngnsiraousgavideanisidaulupeuiniauiguiunaunuaIius wudn 1519
priflvansiuiaay 395 afs lnglifisisanunistadalaglianfn (Crashes) dauans
Andugud fanmuszneud 10 wansimseenuuuszuvveaeUnaadudulusgnagnies
lafidgmaaznsldau

"
13 TWentyEIement Vv Overview Acquisition Benchmarks Metrics Retention
IMPRESSIONS PRODUCT PAGE VIEWS CONVERSION RATE TOTAL DOWNLOADS  *
2441 -64% 646 +136% 22.9% +557% 395 +106%
V\/\_\/\J\/\/\N\ i AA N /\/\/\/\/\ /\/\/\/\/\ S ,./\MA
PROCEEDS PROCEEDS PER PAYING USER SESSIONS PER ACTIVE DEVICE CRASHES
$o 0% $0 0% 2.36 +0.4% o 0%

o NI

Awusznaud 10 adfnsidauleundnduainivled apple developer
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1913737 2 o flFendanufianelasoueundiniuaesnwiitisandideya
flugiuves 20 51ausn Tasamsrmegluseduun x=4.44, S.0.=0.70 iofiansansnefu
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