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Abstract

The analysis of market demand for hydrogel herbal pain relief patches is a part of the research project entitled
" Extraction of Active Compounds from Herbal Compresses for the Development of Hydrogel Pain Relief Patches by
the Thasud Herbal Group." The objectives of this study were: (1) to analyze the market demand for hydrogel herbal
pain relief patches, and (2) to examine the marketing mix factors influencing consumers’ purchase decisions regarding
these products. The research utilized a questionnaire as its primary tool. The sample group consisted of 132 customers
who used the herbal compress services provided by the Thasud Herbal Group. The statistics used in data analysis were
frequency, percentage, mean and standard deviation, and multiple linear regression analysis.

The findings revealed that the overall consumer perception toward the hydrogel herbal pain relief patch was
at a high level (X = 3.93). Among the marketing mix factors, price received the highest average score (X = 4.02), while
promotion received the lowest (X = 3.81), indicating that consumers placed great importance on pricing that aligns with
product quality and the availability of various price levels to suit individual preferences. The multiple regression analysis
revealed that marketing mix factors of promotion, price, and product significantly influenced the purchase decision.
The promotion factor had the highest impact on the purchase decision of hydrogel herbal pain relief patches
(Beta = 0.2767), followed by price (Beta = 0.2578) and product (Beta = 0.0458), respectively. Meanwhile,
the distribution channel factor had no statistically significant impact on the decision to purchase herbal hydrogel pain

relief patches, at the 0.05 level of significance.

Keywords: Market Demand, Herbal Hydrogel Pain Relief Patch, Purchase Decision
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Abstract

The objectives of this research were 1) to study the current situation of digital resource management for staff
in Guangxi universities 2) to provide the strategies of digital resource management for staff in Guangxi universities
3) to evaluate the suitability and feasibility of the strategies of digital resource management for staff in Guangxi
universities. There were 6 following aspects: 1) System quality, 2) Information quality, 3) Information servise quality,
4) Intention to use, 5) User satisfaction, and 6) Individual benefit. The sample group in this research was 379 staff from
10 undergraduate university in Guangxi. The experts for focus group discussion were 10 administrators and the experts
for evaluation of the suitability and feasibility were 10 high-level administrators. The research instruments were
document analysis, questionnaire, focus group discussion form, and evaluation form. The statistics to analyze the data
were percentage, mean, standard deviation, and content analysis.

The results found that 1) the current situation of digital resource management for staff in Guangxi universities
in 6 aspects was at a high level. Considering the results of this research aspects ranging from the highest to lowest level
were as follows: the highest mean was system quality, followed by information quality, and user satisfaction was the
lowest mean. 2) The strategies for provided the digital resource management for staff in Guangxi universities includes
6 aspects, with a total of 36 measures: 1) 6 measures for System quality, 6 measures for Information quality, 6 measures
for Information servise quality, 6 measures for Intention to use,6 measures for User satisfaction and 6 measures for
Individual benefit. 3) The suitability and feasibility of the strategies for provided the digital resource management for

staff in Guangxi universities in 6 aspects were at the highest level.

Keywords: Strategy, Digital Resource Management, Guangxi universities
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Introduction

Changes in the collection, processing, and storage of information in the digital era have led to the explosive
growth of digital literature and information resources, and the emergence of new technologies has made people more
dependent on the use of electronic devices. The 49th Statistical Report on the Development of China's Internet pointed
out that as of December 2021, the number of Internet users in China was 1.032 billion, and the number of cell phone
users was 1.029 billion. The results of the 19th National Reading Survey show that the proportion of adults using digital
reading in China shows an increasing trend in 2021. It can be seen from the two reports that people's use of digital
resources is rising, thus putting forward new requirements for the construction and management of digital resources.
ZHuo, Chunmei, Zhang Rui & Zhao Jie, 2021)

College library as the manager of college literature and information resources in teaching and research work
belongs to an indispensable part, in 2015, China formulated a special "General College Library Charter" for the
construction of digital libraries in major colleges and universities, and the charter proposed that major colleges and
universities in China should gradually promote the digital construction of libraries. In 2017, China pointed out a specific
five-year development plan for education, and made relevant instructions for digital reading, digital library construction
and management, proposing that major universities should dig their own library literature resources, try their best to
feature literature digitization system as soon as possible, and accelerate information sharing. The most important task
of libraries in universities is to provide support for the scientific and educational activities of schools and to provide
assistance for campus culture. In the face of the rapidly increasing digital demands generated by the growing number
of Internet readers, university libraries should pay attention to the various new demands of readers in the reading process
and build an information resource system based on various measures, so as to provide full support for the teaching and
research work of schools. (Lan, G.S., Wei, J.C., Huang, Chunyu, Li, P., Cui, Yameng & Guo, Qian, 2022)

College library is an important place for providing documentary information resources and an important
auxiliary institution for education and teaching in colleges and universities. In the traditional resource construction,
limited by time and space factors, libraries do not have perfect measures in collecting, using and managing documentary
resources, which leads to the waste of resources, and the use and management of resources in a single way, and these
problems restrict the effective development of library resource construction and management. The new learning and
reading habits of students and faculty in the digital era have challenged the traditional resource construction and
management. College library resource management must take up the challenges brought by the digital era, keep up with
the trend of the times and change the current status of resource management, in which case the construction and
management of digital resources are gradually being emphasized. (Li Shujuan, 2023)

In the context of Guangxi, China, universities are under increasing pressure to align with national initiatives
such as Education Informatization 2.0 and the Digital China Strategy, which emphasize the integration of information
technology into education management and teaching practices (Ministry of Education of China, 2022). However,

previous studies highlight gaps in digital competencies, inadequate institutional support, and the absence of systematic
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frameworks for staff development in resource management (Li & Zhao, 2020). These challenges hinder universities’
capacity to fully leverage digital resources for innovation, internationalization, and sustainable development. Therefore,
research on digital resource management strategies tailored for staff in Guangxi universities is urgently needed. Such
strategies will not only improve the efficiency and effectiveness of resource use but also strengthen staff digital literacy,
foster collaborative knowledge-sharing practices, and support the long-term goal of building smart universities in the
region. Moreover, the outcomes of this study may serve as a model for other provinces in China and contribute to the
global discourse on digital transformation in higher education (Zhang & Wang, 2023).

"The theme of the 2017 Workshop on Digital Resource Construction and Knowledge Services is "Strategies
and Initiatives for Digital Resource Construction and Knowledge Services in College Libraries," which shows that the
construction and management of digital resources in college libraries has become a hot issue in the industry." In the
high-end forum of "Future-oriented Library Business and Librarianship Development Research", Zhu Qiang proposed
that if libraries cannot successfully realize the transformation from paper resources to digital resources, it will be difficult
to be invincible in the future.' The seminar on the development of library resource construction work in the 14th Five-
Year Plan' was held, and the conference emphasized that in the development planning of the next five years, digital
resource construction and management as the basis of library work, in the context of rapid development of information
technology, it is necessary to clarify the current urgent problems and seek digital in the context of the rapid development
of information technology, it is necessary to identify the current urgent problems and seek a breakthrough in digital

resource management.

Objectives
1. To study the current situation of digital resource management for staff in Guangxi universities.
2. To provide the strategies of digital resource management for staff in Guangxi universities.

3. To evaluate the suitability and feasibility of digital resource management for staff in Guangxi universities.

Scope of the Research
1. Scope of Content
1.1 Concept strategy for developing
1.2 Concept of Digital Resource Management
2. Scope of Population
2.1 To study the current situation of digital resource management for staff in Guangxi universities.
The population included 20,616 staffs from 10 undergraduate university in Guangxi. According to the sampling
table of population, the sample group of this research was 379 staffs from 10 undergraduate university in Guangxi.
2.2 To provide the strategies of digital resource management for staff in Guangxi universities. The

experts for focus group discussion of this research were 10 administrators in undergraduate universities in
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Guangxi. The qualifications of experts are as follows: 1) At least 5 years as a Digital Management for Staff in
Guangxi Universities, 2)were familiar with the operation mode of university library management, and have
a deeper understanding of digital resource management, 3) must be willing to participate in focus group
interviews, 4) must be willing to review the transcripts of their interviews for validation.

2.3 To evaluate the suitability and feasibility of strategies for provided the digital resource
management for staff in Guangxi universities. The experts for evaluation of the suitability and feasibility were
10 high-level administrators in Guangxi. The qualifications of the experts are as follows: 1) Staffs who have been
involved digital resource management work for 10 years or more, 2) have extensive experience in Digital resource

management in university libraries, 3) academic title is associate professor or above.

Research Framework

Digital resource management:

1. System quality

Digital R
2. Information quality 1gtial Resoutee

3. Information servise quality Management Strategies for

4. Tntention to use Staff in Guangxi Universities

5. User satisfaction

6. Individual benefit expectations

Evaluating the suitability and feasibility of the Digital Resource

Management Strategies for Staff in Guangxi Universities

Figure 1 Research Framework

Research Methodology
Phase 1: To study the current situation of digital resource management for staft in Guangxi universities.
Phase 2: To provide the strategies of digital resource management for staff in Guangxi universities.
Phase 3: To evaluate the suitability and feasibility of digital resource management for staff in Guangxi.

This research is mixed methods research. The research method is divided into 3 steps as follows
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Phase 1: To study the current situation of the strategies for provided the digital resource management for
staff in Guangxi universities.

The population / Sample Group

The population included 520,616 staffs from 10 undergraduate university in Guangxi. According to the
sampling table of population, the sample group of this research was 379 staffs from 10 undergraduate university in
Guangxi. Determining the number of samples according to the table of Krejcie and Morgan (Krejcie & Morgan, 1970)
and by using proportion random sampling and simple random sampling.

Research Instruments

The instrument to collect the data for objective one, to analyze the current situation of digital resource
management for staff in Guangxi universities was a questionnaire. The questionnaire was designed based on digital
resource management in 6 following aspects: 1) System quality, 2) Information quality, 3) Information servise quality,
4) Intention to use, 5) User satisfaction, and 6) Individual benefit. The index of objective congruence (IOC) of the
questionnaire was 0.8-1.00. The questionnaire has a reliability value of 0.981. The criteria for data interpretation based
on five-point Likert’s scale, as follows:

5 express the level of digital resource management strategies for staff at the highest level.

4 express the level of digital resource management strategies for staff at high level.

3 express the level of digital resource management strategies for staff at medium level.

2 express the level of digital resource management strategies for staff at low level.

1 express the level of digital resource management strategies for staff at the lowest level.

Data Collection Method

The researcher requested a requirement letter from the graduate school , Bansomdejchaopraya Rajabhat
University for collecting the data from 379 staffs from 10 undergraduate university in Guangxi. A total of 379
questionnaires with 100 percent.

Data Analysis

The current situation of digital resource management for staff in Guangxi universities in 6 following aspects:
1) System quality, 2) Information quality, 3) Information servise quality , 4) Intention to use, 5) User satisfaction, and
6) Individual benefit, was analyzed by Mean and standard deviation.

Phase 2: To provide the strategies of digital resource management for staff in Guangxi universities.

The Key informant

The experts for focus group discussion in this research were 10 administrators in undergraduate universities
in Guangxi, who were selected by purposive Sampling. The qualifications of experts are as follows: 1) At least 5 years
as a Digital Management for Staff in Guangxi Universities, 2)were familiar with the operation mode of university library
management, and have a deeper understanding of digital resource management, 3) must be willing to participate in

focus group interviews, 4) must be willing to review the transcripts of their interviews for validation.
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Research Instruments

The instrument to collect the data for objective two, to provide the strategies of digital resource management
for staff in Guangxi universities was a Focus Group Discussion form. The focus group discussion form was designed
based on the provided outline of digital resource management strategies for staff in Guangxi Universities.

Data Collection Method

The researcher requested a requirement letter from the graduate school, Bansomdejchaopraya Rajabhat
University requiring focus group discussion 10 administrators in undergraduate universities in Guangxi. The researcher
organized a focus group discussion at Guangxi Academy of Arts, Nanning, Guangxi, China.

Data Analysis

The focus group discussion about digital resource management strategies for staff in Guangxi Universities
was analyzed by content analysis.

Phase 3: To evaluate the suitability and feasibility of the strategies for provided the digital resource
management for staff in Guangxi universities.

The Key informant

The experts for evaluating the suitability and feasibility of the strategies for provided the digital resource
management for staff in Guangxi universities were 10 high-level administrators in Guangxi. The qualifications of the
experts are as follows: 1) Staffs who have been involved digital resource management work for 10 years or more, 2)
have extensive experience in Digital resource management in university libraries, 3) academic title is associate professor
or above.

Research Instruments

The instrument to collect the data for objective three, to evaluate the suitability and feasibility Staffs who have
been involved digital resource management 1) work for 10 years or more, 2) have extensive experience in Digital
resource management in university libraries, 3) academic title is associate professor or above was an evaluation form.
The evaluation form was designed based on strategies of digital resource management for staff in Guangxi universities
in 6 following aspects: 1) System quality, 2) Information quality, 3) Information servise quality, 4) Intention to use, 5)
User satisfaction, and 6) Individual benefit.

Data Collection Method

The researcher requested a requirement letter from the graduate school to invite the expert to evaluate the
model. The researcher distributed the evaluation form to high-level administrators. A total of 10 evaluation forms.

Data Analysis

Data analysis in this research, the researcher analyzes the data by package program, as follows: the evaluation
of the suitability and feasibility of digital resource management for staft in Guangxi is analyzed by Mean and standard

deviation.
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Research Findings
1. The analysis results about the current situation of digital resource management for staff in Guangxi

universities.

Table 1 Mean and standard deviation of the current situation of digital resource management for staff in Guangxi

universities in six aspects

Academic affairs management X S.D level Order
1 system quality 3.57 0.81 High 1
2 information quality 3.56 0.81 High 2
3 information servise quality 3.55 0.81 High 4
4 intention to use 3.54 0.83 High 5
5 user satisfaction 3.53 0.80 High 6
6 individual benefit 3.55 0.83 High 3
Total 3.55 0.82 High

According to Table 1, the current situation of digital resource management for staff in Guangxi
universities in six aspects was at a high level (X = 3.55). Considering the results of this research aspects ranging
from the highest to lowest level were as follows: the highest mean was system quality (X = 3.57), followed by
information quality (X = 3.56), user satisfaction was the lowest mean (X = 3.53).

System quality was at high level. Considering the results of this research aspects ranged from the
highest to lowest level were as follow: the highest mean was Staff uses the library digital resource system to
download speed, followed by Staff responds quickly to operations using the library's digital resource system, and
Staff can use mobile devices compatibility to access the library digital resource system platform was the lowest
mean.

Information quality was at high level. Considering the results of this research aspects ranged from the
highest to lowest level were as follow: the highest mean was Staff using the digital resources of the library have
their own built-in databases. , followed by Staff using information on library digital resources is comprehensive ,
and Staff using utilized in the digital resources of the library continuously update and expand .and Staff using the
papers and journals in the digital resources of the library are of high quality was the lowest mean.

Information servise quality was at high level. Considering the results of this research aspects ranged
from the highest to lowest level were as follow: the highest mean was Staff using the library's digital resources

can get subject librarianship services available, followed by Staff can get multilingual service functionalities from
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the digital library, and Staff enhances the academic research and efficiency by using he university library's
information service. was the lowest mean.

Intention to use was at high level. Considering the results of this research aspects ranged from the
highest to lowest level were as follow: the highest mean was Staff's expectations and requirements can be fulfilled
aligns with by the digital library system, followed by Staff's expectations and requirements can be fulfilled aligns
with by the digital library system , and Staff frequently use the digital library's information retrieval feature was
the lowest mean .

User satisfaction was at high level. Considering the results of this research aspects ranged from the
highest to lowest level were as follow: the highest level was Staff believes the information quality in the digital
library is high, followed by Staff finds the user interface of the digital library clear and aesthetically pleasing, and
Staff believes the digital library makes research and work more efficient was the lowest level.

Individual benefit was at high level. Considering the results of this research aspects ranged from the
highest to lowest level were as follow: the highest mean was Staff believe courses or tutorials provided by the
digital library are very helpful, followed by Staff believe the digital library facilitates their academic research,

and Staff believe the digital library promotes self-directed learning was the lowest mean.

2. The strategies for provided the digital resource management for staff in Guangxi universities
includes 6 aspects, with a total of 36 measures: 1) 6 measures for System quality, 6 measures for Information
quality, 6 measures for Information servise quality, 6 measures for Intention to use,6 measures for User

satisfaction and 6 measures for Individual benefit, shown as figure 1.

Enhancing System quality

Supporting Intention to use

Enhancing User satisfaction

Enhancing Information quality

Management Strategies
Digital Resource
for Staff in Guangxi
Universities

Enhancing Information servise quality /" “\ Suppeorting Individual benefit

1.Library subject services

2.Multi-language services

3.Difficulty resolution and user support
4.International cooperation and services
5.Technology tools and innovative applications
6.User research and feedback

Figure 1 The strategy for digital resource management for staff in Guangxi universities
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2.1 System quality includes: 1) System performance optimization and upgrading, 2) User
experience and interface improvement, 3) Library digital resource management and platform optimization, 4)
Advanced Search Functionality and Academic Research, 5) Digital Resources Procurement and Cooperation, and
6) Network security and protection.

2.2 Information quality includes: 1) Information quality and data review, 2) Updating and
Expansion of Library Digital Resources, 3) Improvement and optimization of self-built databases, 4) User experience and
service improvement, 5) Technological aspects and innovations, and 6) System performance and stability.

2.3 Information servise quality includes: 1) Library subject services, 2) Multi-language
services, 3) Difficulty resolution and user support, 4) International cooperation and services, 5) Technology tools
and innovative applications, and 6) User research and feedback.

2.4 Intention to use includes: 1) The importance and use of digital resource,
2) Optimisation of digital resource management and services, 3) User demand and satisfaction, 4) Promotion and
incentive strategies, 5) Academic seminars and resource sharing, and 6) Technical support and infrastructure.

2.5 User satisfaction includes: 1) User experience and satisfaction, 2) User interface
design and optimization, 3) Teaching and research support, 4) Data analysis and decision-making support,
5) Information retrieval and service quality, and 6) User training and education.

2.6 Individual benefit includes: 1) Quality and quantity of digital resources,
2) Optimisation of service processes, 3) Training and skills enhancement Regularly, 4) Academic research and

exchanges, 5) Specific user Group Needs Provide customized, and 6) User services and experience.

3. Evaluate the suitability and feasibility of the strategy for digital resource management for staff in

Guangxi universities, shown in Table 2

Table 2 Mean and standard deviation of the evaluation of the suitability and feasibility of the strategy for digital

resource management for staff in Guangxi universities in 6 aspects.

Suitability Feasibility
Guidelines — —
X S.D Level X S.D Level

1 System quality 4.65 0.15 highest 4.63 0.14 highest
2 Information quality 4.72 0.19 highest 4.66 0.22 highest
3 Information servise quality 4.71 0.13 highest 4.70 0.19 highest
4 Intention to use 4.76 0.20 highest 4.70 0.18 highest
5 User satisfaction 4.71 0.19 highest 4.72 0.22 highest
6 Individual benefit 4.72 0.26 highest 4.74 0.17 highest

Total 4.71 0.14 highest 4.69 0.14 highest
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According to Table 2, the suitability of the strategy for digital resource management for staff in
Guangxi universities in 6 aspects was at the highest level. Considering the results of this research aspects ranging
from the highest to lowest level were as follows: the highest level was Intention to use, followed by Information
quality and Individual benefit, and System quality was the lowest level.

The feasibility of the strategy for digital resource management for staff in Guangxi universities in
6 aspects was at the highest level. Considering the results of this research aspects ranging from the highest to
lowest level were as follows: the highest level was Individual benefit, followed by User satisfaction, and System

quality was the lowest level.

Discussion

1. The current situation of digital resource management for staff in Guangxi universities in 6 aspects
was at a high level. Considering the results of this research aspects ranging from the highest to lowest level were
as follows: the highest mean was system quality, followed by information quality, and user satisfaction was the
lowest mean. The results show that because Modern educational theory considers digital teaching and learning
environments to be an important part of educational modernization. Therefore, Guangxi universities may focus
on building high-quality digital resource management systems to support teaching, research and academic
communication based on this theoretical framework. Research has shown that investing more resources and
technologies, such as hardware renewal, software upgrading and network optimization, can significantly improve
the quality and performance of digital resource systems. Government departments may have introduced relevant
policies to encourage universities to invest more in the construction of digital education infrastructure in order to
improve the standard of education and the quality of service. The related to the research of Du Huiping, (2015)
introduced the D&M information system success model and its evolution process and compared and analyzed the
different versions. The application of the model in the field of digital libraries is mainly achieved by expanding
the model's independent variables and incorporating new mediating variables and verifying the effects of user
subjective factors and digital library object factors on the utilization benefits through the structural equation
modelling method. The establishment of the success model of the specific application system of digital libraries
provides a theoretical basis for the improvement of services and the efficiency of digital libraries. And related to
Zhong Yihuan (2020). In April 2016, General Secretary Xi Jinping pointed out in the symposium on net
information work that "we should promote the modernization of the national governance system and governance
capacity with informatization, coordinate the development of e-government, and Build an integrated online
service platform, and promote the construction of new smart cities in a graded and classified manner." To this
day, smart city construction has become part of city construction. Colleges and universities, as an important
intellectual component of the city, the smart campus has also become a trend in the development of college

campuses. Library as an important symbol of the overall level of colleges and universities, intelligent construction
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has also become an inevitable road. However, the discussion revealed a lack of clear transitions when moving
from broader policy contexts to specific managerial strategies. Government initiatives such as Education
Informatization 2.0 and the Digital China Strategy (Ministry of Education of China, 2022) set the agenda for
digital transformation in higher education, yet their direct impact on system quality, information quality, or user
satisfaction is not always made explicit. Strengthening the link between these policies and institutional practices
would enhance coherence and demonstrate how national directives translate into university-level outcomes. For
example, government funding and policy support directly influence system upgrades, information integration,
and the training necessary to improve user experience.

2. The strategies for digital resource management for staff in Guangxi universities include 6 aspects,
a total of 36 measures: 1) 6 measures for System quality, 2) 6 measures for Information quality, 3) 6 measures
for Information servise quality, 4) 6 measures for Intention to use, 5) 6 measures for User satisfaction and 6) 6
measures for Individual benefit. This may be because the measures are important for the improving the staff in
Guangxi universities. Especially regarding system quality refers to the technical attributes of the information
system, such as performance, usability, and reliability. It focuses on the characteristics of the software application
itself. System performance optimization and upgrading, in recent years, with the development of computer
technology, network technology and user image technology, the next generation of library platform construction
has developed rapidly and has become an important driver to promote the construction of library undertakings.
This is related to the research of Zhang Tian, (2022) study for Research on the construction of cross-platform
resource collaboration system for digital libraries. The result shown that the construction of big data platform can
lay a solid foundation for the construction of library system. The system architecture and functions are discussed
to create a more scientific cross-platform resource collaboration system to maximizes the utilizations of library
resources. Library digital resource management, hardware and software upgrade plan, system performance
monitoring, platform function optimization update.

3. The suitability and feasibility of the strategies for digital resource management for staff in Guangxi
universities in 6 aspects were at the highest level. Considering the results of this research aspects ranging from
the highest to lowest level were as follows: the highest level was Intention to use, followed by Information quality
and Individual benefit, and System quality was the lowest level. The feasibility of the strategy for digital resource
management for staff in Guangxi universities in 6 aspects was at the highest level. Considering the results of this
research aspects ranging from the highest to lowest level were as follows: the highest level was Individual benefit,
followed by User satisfaction, and System quality was the lowest level. This is because in strategies for digital
resource management for staff in Guangxi universities, it is feasible to strengthen responsibility. Intention to use
libraries are reflected in the libraries' ability to provide diverse services using digital technology, flexibly respond
to changes in user needs, and expand service scope through resource sharing. By continuously optimizing services

and enhancing user experience, libraries can effectively increase users' intention to use, allowing libraries to
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continue playing a core role in knowledge dissemination and information services. This is related to the research
of Zhang, X. Gear. (2022) study for Research on information service of university libraries under the background
of'big data. The result shows that, In the current information age, libraries, as important repositories of knowledge
and information, have their effectiveness and appeal directly impacting users' willingness to use their services.
The intention to use libraries is a key indicator of whether library services and resources meet user needs, and its
high level of feasibility and Suitability reflects the library's ability to flexibly respond to changes in the

information environment and meet the growing demands of users.

Recommendations

Recommendations in implementation

1.System quality; administrators should be In the digital resource management of university libraries,
enhancing system quality is crucial. With the continuous advancement of technology and the growing demands of users,
university libraries face the challenge of meeting teaching and research needs through high-quality systems. System
quality involves not only user interface friendliness, system stability, and response speed but also data security and the
provision of personalized services.

2. Information quality: administrators should be In the digital resource management of university libraries,
information quality is a core element that directly affects the effectiveness of library services and the research and
learning experience of users. With the development of the digital age, users' demands for information quality, including
accuracy, timeliness, completeness, and relevance, have increasingly heightened. Therefore, enhancing information
quality is a critical task facing university libraries.

3. Information servise quality; university digital libraries should prioritize user-centric design, embrace
technological innovations for personalized services, maintain high standards of reliability, and foster an environment of
continuous learning and support. By doing so, they can significantly enhance the quality of information services, meet
the evolving needs of their users, and support the academic mission of their institutions.

4. Intention to use; prioritizing ease of use, aligning digital resources with user needs, and offering strong
support services, university digital libraries can foster a higher intention to use among their users. Such efforts not only
enhance the academic and research environment but also ensure that digital libraries remain central to the university's
knowledge ecosystem.

5. User satisfaction: administrators should be focusing on technological excellence, content relevance, and
robust support services, university digital libraries can significantly improve user satisfaction. Such an approach not
only fosters a more engaging and productive digital environment but also reinforces the library's role as a pivotal
resource in the academic ecosystem.

6. Individual benefit; administrators should be broadening digital collections, personalizing user

experiences, and enhancing digital literacy, university digital libraries can significantly amplify the individual benefits
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for their users. These strategies not only support academic achievement and personal growth but also reinforce the
library's role as a vital component of the university's educational ecosystem.

Recommendations for further research

1. System quality, emphasizing the technical robustness and user interface design, demands
continuous refinement to align with emerging technologies and user expectations. Future research should explore
adaptive and predictive systems that offer personalized user experiences.

2. Information quality, focusing on the relevance, accuracy, and timeliness of digital resources, calls
for sophisticated curation and validation mechanisms. Advancements in artificial intelligence for automated
content curation and verification are promising areas for exploration.

3. Information service quality, highlighting the effectiveness of information retrieval and user
support, necessitates the integration of intuitive search algorithms and comprehensive user support services.
Investigating natural language processing and chatbot technologies could enhance service responsiveness.

4. Intention to use, reflecting user willingness to engage with digital resources, underscores the
importance of understanding user motivations and barriers. Future studies might delve into psychological and
social factors influencing user engagement with digital libraries.

5. User satisfaction, capturing the overall contentment with digital library services, requires ongoing
assessment to identify and address service gaps. Research into user feedback loops and continuous improvement
models is critical for elevating user satisfaction.

6. Individual benefit, denoting the personal value users gain from digital resources, suggests a need
for personalized learning and research pathways. Exploring adaptive learning technologies and user-centric

design principles can maximize individual gains from digital library resources.
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Abstract

The objectives of this research were 1) to explore the current situation of Digital leadership development
model for school administrators in Guangdong, 2) to propose a Digital leadership development model for school
administrators in Guangdong, and 3) to evaluate the suitability and feasibility of Digital leadership development model
for school administrators in Guangdong. There were 5 following aspects: 1) Digital vision and rule model, 2) Digital
communication, 3) Digital Knowledge and skills, 4) Environmental administration and digital networking, and
5) Digital calculate creation. The sample group in this research was 285 administrators and teachers from schools in
Guangdong. The Interview group was 24 school administrators. The research instruments were document analysis,
questionnaire, structured interview, and evaluation form. The statistics to analyze the data were percentage, mean,
standard deviation, and content analysis.

The results found that 1) the current situation of digital leadership development model for school
administrators in Guangdong in five aspects was at a medium level. Considering the results of this research aspects
ranging from the highest to lowest level were as follows: the highest mean was Digital calculate creation, followed by
Environmental administration and digital networking, and Digital vision and rule model was the lowest mean.
2) The model for digital leadership development for school administrators in Guangdong includes 5 aspects, with a total
of 25 measures: 1) 5 measures for Improving Digital vision and rule model, 5 measures for disseminating Digital
communication, 5 measures for promoting Digital Knowledge and skills, 5 measures for optimizing Environmental
administration and digital networking, and 5 measures for supporting Digital calculate creation. 3) The suitability and
feasibility of the Digital leadership development model for school administrators in Guangdong in 5 aspects were at the

highest level.
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Introduction

As the wave of digitization ushers in the full-scale digitization of the society and economy, digitization
affects every aspect of the school. From school facilities to the digital management of schools. School Administrators
must be aware that, firstly, today's work has changed; secondly, they must adapt to globalization; and thirdly, students
have become the "new" learners. In the book Beyond Simple Answers: New Leadership Practices for the Digital Age
by the American educator Baumanns, it is stated that Administrators must answer two questions: "What am I prepared
to do to change all aspects of my school", and "How can I accomplish more in less time? ". Digital leadership can be
seen as an effective tool for school reform today. The book also mentions that "digital leadership is used as a framework
to initiate a culture of great change that can ultimately transform schools." (Chen Yundi, 2003)

With the arrival of the Education Informatization 2.0 era, China has entered the highway of education
informatization development, and the Party Central Committee and the State Council have proposed in China Education
Modermization 2035 "to accelerate the educational changes in China's informatization era through the construction of
intelligent campuses and the integration of teaching and learning service platforms and other measures." The Education
Informatization 2.0 Action Plan states that "school leaders should serve as the school's chief information officer and
carry out overall planning for the development of school education digitization." As the helmsman of realizing the rapid
development of digitalization in basic education schools, whether the principal can make his/her school build a standard
digital campus, whether he/she can identify problems in the implementation of education digitalization in a timely
manner, and whether he/she possesses strong digital literacy and digital leadership, etc., have all put forward more new
tests for the current Administrators. (Shouxuan Yan and Yun Yang., 2021)

In March 2019, the Ministry of Education issued the Opinions on the Implementation of the National
Project on Enhancing the Information Technology Application Ability of Primary and Secondary School Teachers 2.0
(hereinafter referred ). To as the National Project on Enhancing the Information Technology Application Ability of
Primary and Secondary School Teachers 2.0), which suggests that "the digital leadership of school Administrators
should be continuously improved, so as to promote the integration and innovative development of information
technology and teaching. "In addition, in recent years, the national level, in light of the current situation of the digital
development of education in China, has put forward a number of new initiatives to improve the digital leadership of
Administrators, such as the introduction of the 2014 version of the Digital Leadership Standards for Primary and
Secondary School Administrators (for Trial Implementation). (The Ministry of Education of the People’s Republic of
China (MOE), 2016)

Guangdong, located in the south of China and neighboring Hong Kong and Macao, is a relatively developed
province in terms of educational resources and industrial development. Most Administrators in Guangdong have
recognized the importance of the digital era and have gradually begun to pay attention to the impact of digital technology
on education, and have made efforts to explore the application of digital education and actively explore the development

of digital leadership. They actively promote the construction of digital campuses and improve the digitalization level of
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schools. They also pay attention to the development and application of digital teaching resources, actively explore the
organic combination of digital education and humanistic care, the education model in the digital era and the cultivation
of students' quality by digital education, and strive to apply digital education in school management and teaching to
provide students with a more convenient and efficient way of learning, so that students in the get a comprehensive
education in the digital era. Located in the center of Xiashan District, Zhanjiang City, Guangdong, Marina School is a
private primary education school with excellent teaching quality, high social recognition and strong influence. I have
been working at Binhai School since 2020 and served as the principal. According to the National Teachers' Information
Technology Application Ability Enhancement 2.0 Project issued by the Ministry of Education, the school has been
elected by the Municipal Bureau of Education as a pilot school in the city and assumed the municipal research topic of
"Integration of Information Technology and Disciplines", the school relies on the support of the policy, responds to the
call for the digital construction of the national education level, and carries out the work of enhancing the application
ability of information technology in a comprehensive manner. (Lei Lihua, Zhang Zishi, Jin Yifu, 2021)

As an administrator of Binhai School in Xiashan District, Zhanjiang City, Guangdong, I should find out
how to help our school improve the level of digital management and achieve better development. In response to the
above problems, I often discuss with the managers of related schools, constantly consult the literature, learn the relevant
theoretical knowledge, and analyze the management strategies of other schools. After continuous learning and thinking,
I realized that to achieve the goal of digital campus and digital teaching, we must formulate a supporting management
strategy for digital development, and cultivate the digital leadership of leading cadres, such as (Digital vision and rule
model, Digital communication, Digital Knowledge and skills, Network environmental administration and digital
networking, Digital calculate creation). It is clear that digital leadership ability is the "hand" of leadership level and work
quality, promote leading cadres to establish a correct view of performance, cultivate a group of scientific, innovative,
digital, dare to bear the leadership cadres, cohesion to form a strong digital leadership of innovation and entrepreneurship
in the digital era. (Yan Jingjing, 2018)

On this basis, I decided to conduct a study on "Digital leadership development model for school
administrators in Guangdong". Based on the theory of digital leadership, this study analyzes the current situation,
problems and influencing factors of digital leadership of school Administrators in Guangdong through questionnaire
surveys, interviews and other research methods, applies statistical analysis techniques, and proposes a guideline for
building digital leadership of school Administrators in Guangdong, and evaluates the feasibility of the proposed
guideline, in order to provide theoretical and practical basis for assisting in the building of digital leadership of school
Administrators in Guangdong. The feasibility of the proposed guidelines will be evaluated to provide theoretical and

practical basis for the construction of digital leadership for Administrators in Guangdong.
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Objectives

1. To explore the current situation of Digital leadership development model for school administrators in
Guangdong.

2. To propose a Digital leadership development model for school administrators in Guangdong.

3. To evaluate the suitability and feasibility of Digital leadership development model for school administrators

in Guangdong.

Scope of the Research
1. Scope of Content
1.1 Concept leadership
1.2 Concept of Digital Leadership
2. Scope of Population

2.1 To analyze the current situation of information leadership of middle-level administrators at
universities in Guangxi. The population included 1,100 Administrators and teachers in Private school education
or management in Guangdong. According to the sampling table of population, the sample group of this research
was 285 administrators and teachers from 12 universities in Guangxi.

2.2 To propose a Digital leadership development model for school administrators in Guangdong. The
interviewees of this research were 24 school Administrators from Guangdong. The qualifications of interviewees
are as follows: 1) Administrators from Guangdong who have been engaged in school management for more than
five years; 2) they are familiar with the operation mode of digital management and have a deep understanding of
school digitalization; 3) they must be willing to participate in the recorded semi-structured interviews; and 4) they
must be willing to review the transcripts of their interviews for validation purposes.

2.3 To evaluate the suitability and feasibility of Digital leadership development model for school
administrators in Guangdong. The experts for evaluation of the suitability and feasibility of Digital leadership
development model for school administrators were 15 administrators in Guangdong. The qualifications of the
experts are as follows: 1) administrators who have been engaged in the management of informatization or
mathematization for more than 5 years; 2) coming from different schools; 3) having senior titles with deep

understanding and research on digital leadership work.

Journal of Education Acadamic Chiang Rai Rajabhat University

Vol. 11 No. | (January — April 2026)



Research Framework

Digital Leadership Digital leadership

1) Digital vision and rule model development model for

2) Digital communication .. .
) Dig school administrators in

3) Digital Knowledge and skills
Guangdong
4) Environmental administration and

digital networking

5) Digital calculate creation i

Evaluating the suitability and feasibility of Digital leadership development

model for school administrators in Guangdong

Figure 1 Research Framework

Research Methodology

Phase 1: To explore the current situation of Digital leadership development model For school administrators
in Guangdong.

Phase 2: To propose a Digital leadership development model for school administrators in Guangdong.

Phase 3: To evaluate the suitability and feasibility of Digital leadership development model for school
administrators in Guangdong.

This research is mixed methods research. The research method is divided into 3 steps as follows

Phase 1: To explore the current situation of Digital leadership development model For school administrators
in Guangdong.

The population / Sample Group

The population included 1,100 administrators and teachers from 12 schools in Guangdong. According to the
sampling table of population, the sample group of this research was 285 administrators and teachers from 12 schools in
four regions of Guangdong. Determining the number of samples according to the table of Krejcie and Morgan (Krejcie
& Morgan, 1970) and by using stratified random sampling.

Research Instruments

The instrument to collect the data for objective one, to analyze the current situation of information leadership
of middle-level administrators at universities in Guangxi was a questionnaire. The questionnaire was designed based on

information leadership in 5 following aspects: 1) Digital vision and rule model, 2) Digital communication, 3) Digital
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Knowledge and skills, 4) Environmental administration and digital networking, and 5) Digital calculate creation. The
questionnaire has a reliability value of 0.950.

Data Collection Method

The researcher requested a requirement letter from the graduate school , Bansomdejchaopraya Rajabhat
University for collecting the data from 285 administrators and teachers from 12 schools in Guangdong. A total of 285
questionnaires with 100 percent.

Data Analysis

The current situation of the information leadership of middle-level administrators at universities in Guangxi
in four following aspects: 1) Digital vision and rule model, 2) Digital communication, 3) Digital Knowledge and skills,
4) Environmental administration and digital networking, and 5) Digital calculate creation, was analyzed by Mean and
standard deviation.

Phase 2: To propose a Digital leadership development model for school administrators in Guangdon.

The Key informant

The interviewees in this research were 24 school administrators at school in Guangdong, who were selected
by purposive Sampling. The qualifications of interviewees are as follows: 1) administrators from Guangdong who have
been engaged in school management for more than five years; 2) they are familiar with the operation mode of digital
management and have a deep understanding of school digitalization; 3) they must be willing to participate in the
recorded semi-structured interviews; and 4) they must be willing to review the transcripts of their interviews for
validation purposes.

Research Instruments

The instrument to collect the data for objective two, to propose a Digital leadership development model for
school administrators in Guangdon was a structured interview. The structured interview was designed based on the
current situation of Digital leadership development model for school administrators in Guangdon in 5 following aspects:
1) Digital vision and rule model, 2) Digital communication, 3) Digital Knowledge and skills, 4) Environmental
administration and digital networking, and 5) Digital calculate creation.

Data Collection Method

The researcher requested a requirement letter from the graduate school, Bansomdejchaopraya Rajabhat
University requiring interviewing administrators from 12 universities in Guangdon. The researcher interviews the
administrators one by one through an online platform or face-to-face depending on the interviewee’s convenience.

Data Analysis

The structured interview about the Digital leadership development model for school administrators in
Guangdon was analyzed by content analysis.

Phase 3: To evaluate the suitability and feasibility of Digital leadership development model for school

administrators in Guangdong.
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The Key informant

The experts for evaluating the suitability and feasibility of Digital leadership development model for school
administrators in Guangdon were 15 school administrators in Guangdong. The qualifications of the experts are as
follows: 1) administrators who have been engaged in the management of informatization or mathematization for more
than 5 years; 2) coming from different schools; 3) having senior titles with deep understanding and research on digital
leadership work.

Research Instruments

The instrument to collect the data for objective three, to evaluate the suitability and feasibility of Digital
leadership development model for school administrators in Guangdon was an evaluation form. The evaluation form
was designed based on the Digital leadership development model for school administrators in Guangdon in 5 following
aspects: 1) Digital vision and rule model, 2) Digital communication, 3) Digital Knowledge and skills, 4) Environmental
administration and digital networking, and 5) Digital calculate creation.

Data Collection Method

The researcher requested a requirement letter from the graduate school to invite the expert to evaluate the
model. The researcher distributed the evaluation form to administrators. A total of 15 evaluation forms.

Data Analysis

Data analysis in this research, the researcher analyzes the data by package program, as follows: the evaluation
of the suitability and feasibility of Digital leadership development model for school administrators in Guangdon is

analyzed by Mean and standard deviation.

Research Findings

1. The analysis results about the current situation of Digital leadership development model for school

administrators in Guangdong.

Table 1 Mean and standard deviation of the current situation of Digital leadership development model for school

administrators in Guangdong in five aspects

Academic affairs management X S.D level Order
1 Digital vision and rule model 3.21 1.07 Medium 5
2 Digital communication 3.30 1.16 Medium 4
3 Digital Knowledge and skills 3.30 1.12 Medium 3
Environmental administration and digital 3.34 1.02 Medium 2
* networking
5 Digital calculate creation 3.35 0.97 Medium 1
Total 3.30 1.06 Medium
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According to Table 1, the current situation of Digital leadership development model for school
administrators in Guangdong in five aspects was at a medium level (X = 3.30). Considering the results of this
research aspects ranging from the highest to lowest level were as follows: the highest mean was Digital calculate
creation (X = 3.35), followed by Environmental administration and digital networking (X = 3.34), and Digital
vision and rule model was the lowest mean (X =3.21).

Digital vision and rule model was at a medium level. The results of the research aspect ranging from
the highest to lowest level were as follows: the highest mean was that digital video can be processed, edited, and
played back on a variety of platforms, including computers and mobile devices, the following is that digitized
video has high image quality and accuracy, and rule models can be derived based on expert knowledge, statistics,
domain experience. was the lowest mean.

Digital communication was at a medium level. The results of the research aspects ranging from the
highest to lowest level were as follows: the highest level was digital communication is a type of communication
that affects people's lives and learning, followed by digital communication has the characteristics of high
reliability and is widely used in telephone, internet, mobile, satellite communication and other areas, and common
terms in digital communications include error control was the lowest mean.

Digital Knowledge and skills were at a medium level. The results of this research aspects ranged from
the highest to lowest level as follows: the highest level was that digital skills are of great significance to
individuals in education, career development and life, and in addition to improving efficiency and creating value,
followed by digital skills enhance an individual's practical ability to apply and use digital tools, technologies and
resources in a digital environment, and Universities have a perfect management mechanism for the integration of
education and industry was the lowest mean.

Environmental administration and digital networking were at a medium level. The results of this
research aspects ranged from the highest to lowest level as follows: the highest level was that digital skills enhance
an individual's practical ability to apply and use digital tools, technologies and resources in a digital environment,
followed by digital networks as a way to resource sharing, and the object of network environment management
is the digital network was the lowest mean.

Digital calculate creation was at a high level. The results of this research aspects ranged from the
highest to lowest level as follows: the highest level was that the development of digital computing can include
computer science skills, followed by simple arithmetic can be performed using digital computing, and in the

process of creating digital computing, it is necessary to create an appropriate design was the lowest mean.

2. The model for digital leadership development for school administrators in Guangdong includes 5
aspects, with a total of 25 measures: 1) 5 measures for Improving Digital vision and rule model, 5 measures for

disseminating Digital communication, 5 measures for promoting Digital Knowledge and skills, 5 measures for
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optimizing Environmental administration and digital networking, and 5 measures for supporting Digital calculate

creation, shown as figure 1.

Comprehensive Diagram

Digital leadership development model for school administrators in Guangdong

1)The learming and continuous update of digial sklls;
2Practice and appiication of digital kil
3Safety and privacy protection of dighal skils;

3in terms of Digtal
Knowledge and skils

)information Bteracy and data aratysis ability;

1)0ighal commurication equipmant input

and rescuce provision:
The learning and continuous update of digital sklis:
2Practice and application of digtal skls:

3)Ssfety and privecy peotection of dighl skils;
Slinformation (Reracy and data anatysis 3bity:
STraining and publicty of digital skills

2)The farmudation of digital commurication rue
and specifcations:

3)The secusity and peivacy protection

of dgal commurication:

Xcucation and training of digital communication:

SiEvaluation and optimization of digital communication app!

1)Computer science education and curmicuum
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Tplication of dighat visoin; 2Pvactical teaching and project experience and
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ITescher waning and scademic exchanges,
cooperation, exchanges and policies:
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S)Oigiat visoin qualty. Sknovative  peactice  and  competiion

participation and entrepreneurship.

Figure 1 The model for digital leadership development for school administrators in Guangdong

2.1 Improving Digital vision and rule model includes: 1) Application of digital vision;
2) Rules and standard/rule mode;3)Innovation and diversity/training and support; 4)Evaluation and
optimization/evaluation and improvement/monitoring and evaluation; 5)Digital vision quality.

2.2 Disseminating Digital communication includes: 1) Digital communication equipment
input and resource provision; 2) The formulation of digital communication rules and specifications;
3) The security and privacy protection of digital communication; Education and training of digital
communication; 5) Evaluation and optimization of digital communication applications.

2.3 Promoting Digital Knowledge and skills includes: 1) The learning and continuous
update of digital skills;2)Practice and application of digital skills;3)Safety and privacy protection of digital
skills;4)Information literacy and data analysis ability;5)Training and publicity of digital skills.

2.4 Optimizing environmental administration and digital networking includes: 1) Network
planning and architecture design; 2) Network security management; Network resource utilization and
management; 4) Digital education and innovation practice; 5) Implement the green network plan and
environmental impact.

2.5 Supporting Digital calculate creation includes: 1) Computer science education and

curriculum construction; 2) Practical teaching and project experience and technical dynamics and curriculum
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updates; 3) Teacher training and academic exchanges, cooperation, exchanges and policies;4) The understanding
and application ability of management, evaluation and feedback; 5) Innovative practice and competition

participation and entrepreneurship.

3. Evaluate the suitability and feasibility of the models for digital leadership development for school

administrators in Guangdong, shown in Table 2

Table 2 Mean and standard deviation of the evaluation of the suitability and feasibility of the models for digital

leadership development for school administrators in Guangdong in 5 aspects

Suitability Feasibility
Guidelines — —
X S.D Level X S.D Level
1 Digital vision and rule 4.60 0.29 highest 4.59 0.23 highest
model
2 Digital communication 4.63 0.24 highest 4.68 0.24 highest
3 Digital Knowledge and 4.64 0.19 highest 4.71 0.20 highest
skills
4 Environmental 4.69 0.24 highest 4.69 0.26 highest
administration and digital
networking
5 Digital calculate creation 4.71 0.23 highest 4.72 0.22 highest
Total 4.65 0.17 highest 4.68 0.14 highest

According to Table 2, the suitability of models for digital leadership development for school
administrators in Guangdong in 5 aspects was at the highest level. Considering the results of this research aspects
ranging from the highest to lowest level were as follows: the highest level was Digital calculate creation, followed
by Environmental administration and digital networking, and Digital vision and rule model was the lowest level.

The feasibility of models for digital leadership development for school administrators in 5 aspects
was at the highest level. Considering the results of this research aspects ranging from the highest to lowest level
were as follows: the highest level was Digital calculate creation, followed by Digital Knowledge and skills and

Digital vision and rule model was the lowest level.

Conclusion
1. The current situation of digital leadership development model for school administrators in

Guangdong in five aspects was at medium level. Considering the results of this research aspects ranged from the
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highest to lowest level were as follow: the highest level was Digital calculate creation, followed by Network
environmental administration and digital networking, Digital Knowledge and skills, and Digital vision and rule
model was the lowest level.

2. The models for digital leadership development for school administrators in five aspects, which
contain 25 measures. There are 5 measures for Improving Digital vision and rule model, 5 measures for
disseminating Digital communication, 5 measures for promoting Digital Knowledge and skills, 5 measures for
optimizing Environmental administration and digital networking, and 5 measures for supporting Digital culture
creation.

3. The suitability and feasibility of models for digital leadership development for school
administrators in Guangdong in five aspects were at highest level with the values between 4.00 and 5.00, which
means the models for digital leadership development for school administrators in Guangdong are suitability and

feasibility.

Discussion

1. The current situation of digital leadership development for school administrators in Guangdong in
5 aspects was at a medium level. Considering the results of this research aspects ranging from the highest to
lowest level were as follows: the highest level was Digital calculate creation, followed by Environmental
administration and digital networking, and Digital vision and rule model was the lowest level. After investigation
and research, the administrative staff of the Guangdong Provincial School performed well in digital leadership.
Digital computing is optimal, while digital vision and rules still have room for improvement. In response to this
situation, it is recommended that the school administrative staff strengthen the learning and application of digital
vision and rules models to further improve the level of digital leadership, which can better meet the needs of
digital education management and promote the process of digital transformation in schools. The following
research results are basically consistent: the rapid development of digital technology has put forward new
challenges and opportunities in the field of education. As the core force of school management, the school's
administrative staff must have a high level of digital leadership in order to meet the needs of future education
development. This is related to the research of Bian Qi, Tian Zhenqing and Wang Junping. (2016). Analysis of
the current situation and countermeasures of digital leadership of primary and secondary school Administrators-
-Taking Inner Mongolia region as an example; The improvement of digital visual and rule models is the direction
that the current school administrative personnel need to pay attention to and strengthen, which will help improve
school management efficiency and improve the quality of education. The excellent performance of school
administrators in digital computing is the solid foundation of the school's digital transformation, but it still needs
to pay attention to the improvement of digital vision and rule models to comprehensively improve the level of

digital leadership.
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2. The models for digital leadership development for school administrators in Guangdong include
5 aspects, a total of 25 measures: 1) 5 measures for Improving Digital vision and rule model, 2) 5 measures for
disseminating Digital communication, 3) 5 measures for promoting Digital Knowledge and skills, 4) 5 measures
for optimizing environmental administration and digital networking, and 5) 5 measures for supporting Digital
calculate creation. This may be because the measures are important for the models for digital leadership
development for school administrators in Guangdong. Especially regarding school administrators was actively
promote the application of digital visions in schools, provide rich and intuitive learning experience, incorporate
education strategies, clarify its positioning, and provide diversified learning resources and educational tools;
Strengthen the investment in digital communication equipment, including various hardware equipment and
software platforms to provide better communication conditions; Support school management to actively learn
and master digital knowledge through education, training and practical operations, and encourage continuous
learning and updating digital knowledge to adapt to the changing technical environment; Establish
a comprehensive network planning, architecture design and management strategies, and build an efficient network
architecture and digital resource co -construction and sharing; and Investment resources Establish a stable,
efficient, safe infrastructure and teaching system, including the construction of basic curriculum construction,
educational goals, improvement of education quality, and targets and positioning of digital computing to support
digital computing. This is related to Su Lineng (2019) emphasized aspects of building infrastructure and teaching
and learning systems, enhancing the value of practical teaching and learning, providing training and exchange
opportunities for teachers, enhancing the understanding and application of computer science by school
management, and encouraging teachers and students to engage in innovation in the context of digital computing
education.

3. The suitability and feasibility of the of models for digital leadership development for school
administrators in Guangdong in 5 aspects were at the highest level. Considering the results of this research aspects
ranging from the highest to lowest level were as follows: the highest level was Digital calculate creation.
Especially regarding school administrators was the goal of digital computing creation is to master the basics of
computer science, including knowledge of data structures, algorithms, design and analysis, programming
languages, and so on. design and analysis, and programming languages. Understanding these fundamentals can
help us better understand and apply the principles and techniques of digital computing. Continuously learn and
update technical knowledge, cultivate problem solving and innovation ability, and be good at analyzing and
solving difficulties encountered in digital computing. At the same time, we should encourage innovative thinking
and be willing to try new ideas and methods to enhance the efficiency and value of digital computing through
innovation. This is related to the research of Cui Haitao, Li Chunyan (2019) study for research on the principal's
digital leadership promotion strategy based on the perspective of the competent authorities; Focus on teamwork

and communication skills and promote responsibility and ethical awareness. The creation of Digital Calculus
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requires that through these recommendations, will be able to better carry out the creation of Digital Calculus and
bring more value and innovation to education, business and society. In this context, supporting the applicability

and feasibility of Digital calculate creation becomes particularly important.

Recommendations

Recommendations in implementation

1. Digital vision and rule model; Enhancing the application of expert knowledge and experience: school
administrators can enhance the collection and collation of expert knowledge and experience to ensure that it is
adequately applied in the development process of rule model. This includes collaborating with experts in related fields
to gain a deeper understanding of the domain characteristics and extract valuable rules and models.

2. Digital communication: Education and training: school administrators can promote education and
training in the field of digital communications, especially regarding common terminology and error control. Provide
clear and easy-to-understand teaching materials and training courses to help practitioners and students better understand
and master the relevant concepts and techniques.

3. Digital Knowledge and skills; school administrators should be making the above suggestions to improve
the public's awareness of and ability to cope with privacy protection. Through a combination of measures such as
education, provision of tools, reinforcement of laws and regulations, advocacy of personal responsibility and empirical
research, it is possible to promote greater awareness of privacy protection and better protection of personal privacy.

4. Environmental administration and digital networking; school administrators should be determine the
scope of network environment management: researchers should make it clear that the object of network environment
management is digital network and define its scope and boundaries. This helps to accurately define and understand the
goals and responsibilities of network environment management and avoid conceptual confusion and misunderstanding.

5. Digital calculate creation: school administrators should be Emphasize the importance of design:
researchers should emphasize the importance of design in the creation of digital computing. Design is a key component
that can help ensure the accuracy, efficiency, and reliability of digital computing. With proper design, the computing
process can be planned and optimized in advance, thus improving the overall quality and effectiveness.

Recommendations for further research

1. Further explore effective strategies and methods of digital teaching and learning, including teacher
training, student participation and the development of teaching resources. Investigate how to improve students'
learning outcomes and capacity for innovation through digital teaching and learning.

2. Digital assessment and monitoring Study the evaluation and monitoring methods of digital
leadership to understand the impact of digital leadership on school management and education quality. Investigate
how to promote the development and optimization of digital leadership through effective evaluation and

monitoring.
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3. Explore innovative models of digital campus management and services, including digital resource
management, information decision support, and intelligent campus construction. Investigate how to improve
school management efficiency and service quality through digital campus management and services.

4. Investigate the impact and support of digital leadership on teachers' professional development.
Explore the relationship between digital leadership and teachers' professional development, and study how to
promote teachers' professional growth and innovation ability through digital leadership.

5. Investigate the docking and integration of digital leadership and school development strategies.
Investigate how digital leadership supports school development goals, planning and implementation, and how

digital leadership can be integrated into the overall school development strategy.

References

Bian Qi, Tian Zhenging and Wang Junping. (2016). Analysis of the current situation and countermeasures of
digital leadership of primary and secondary school Administrators- -Taking Inner Mongolia region as
an example. China Audio-visual Education, (8): 102-106.

Chen Yundi. (2003). Digital development process in China. Digital World, (2): 52-53.

Cui Haitao, Li Chunyan.(2019). Research on the principal's digital leadership promotion strategy based on the
perspective of the competent authorities. Administrators' Forum, (5): 58-60.

Krejcie, R.V., & D.W. Morgan. (1970). “Determining Sample Size for Research Activities”. Educational and
Psychological Measurement. 30(3): 607 — 610.

Lei Lihua, Zhang Zishi, Jin Yifu. (2021). The Connotation Evolution and Promotion Mode of Principal's
Informatization Leadership in the Era of Education Informatization 2.0 [J]. Digital Education
Research, 42(2):7

Liu Linfang.(2015). Research on the Leadership of Kindergarten Administrators under the background of
educational change:[doctoral dissertation].Changchun: Northeast Normal University.

Shouxuan Yan and Yun Yang. (2021). Education Informatization 2.0 in China: Motivation, Framework, and
Vision. ECNU Review of Education. 4(2) 410-428.

Su Lineng.(2019). Research on informatization leadership Promotion strategy of primary and secondary school
Administrators under the background of Education informationization. Softiware Guide (Educational
Technology), (12): 73-75.

Sun Zhenxiang.(2016). School Digital Leadership Research: Theory and Practice. Hangzhou: Zhejiang

University Press.

Journal of Education Acadamic Chiang Rai Rajabhat University

Vol. 11 No. | (January — April 2026)



The Ministry of Education of the People’s Republic of China (MOE). (2016). Notice of the ministry of
education on printing and distributing the “Thirteenth Five-year Plan for Education
Informatization”. Retrieved July 04, 2021, from
http://www.moe.gov.cn/srcsite/A16/s3342/201606/t20160622 269367 .html [Chinese]

The Ministry of Education of the People’s Republic of China (MOE). (Last accessed July 28, 2021). National
Education Resources Public Service Platform. https://1s1k.eduyun.cn/portal/html/1s1k/index/1.html#
[Chinese]

Yan Jingjing.(2018). Digital leadership Promotion strategy for kindergarten Administrators. Beijing: Science

Press.

NININIMAATINMT WM INNSoT¥FYFoas1e

T 11 29709 1 @N5IAN - B0 2569)



Evaluating Technological Pedagogical Content Knowledge among Second-Year

Student Teachers: Insights from Learning Management Course

Receipt: 29 Sep. 24 . |
Chittamas Suksawang

Edit : 1 Oct. 25
Accept : 10 Dec. 25

Abstract

This study examined Technological Pedagogical Content Knowledge (TPACK) among second-year student
teachers. The study aimed to assess their proficiency in integrating content knowledge, pedagogy, and technology to
create effective learning experiences. Data were collected through a comprehensive evaluation of seven key components
of TPACK: Content Knowledge (CK), Pedagogical Knowledge (PK), Technological Knowledge (TK), Pedagogical
Content Knowledge (PCK), Technological Content Knowledge (TCK), Technological Pedagogical Knowledge (TPK),
and Technological Pedagogical Content Knowledge (TPACK). The sample comprised 92 second-year student teachers
who enrolled in a Learning Management course at a university in Surin Province during the second semester of 2022.
A mixed-methods approach was utilized, combining qualitative and quantitative data from lesson plan analyses, field
notes of observations, semi-structured interviews, document reviews, and questionnaires. The findings revealed that
student teachers possessed a strong foundation in TPACK, with an overall high level of proficiency (x = 4.19,
S.D. =0.67). Technological Knowledge (TK) emerged as the strongest area, indicating confidence in using technology
in educational settings. However, the study also identified a relative weakness in Technological Content Knowledge
(TCK), suggesting the need for further development in aligning technology with specific content areas. The results
highlighted the importance of targeted training and continuous professional development to enhance TPACK, ensuring

that future educators are fully equipped to integrate technology into their teaching practices effectively.

Keywords: Technological Pedagogical Content Knowledge, Teacher Education, Learning Management Course

Introduction

In the 21st century, the role of educators has undergone a significant transformation, driven by the pervasive
integration of technology into every aspect of daily life. As digital tools become increasingly central to both personal
and professional spheres, the education sector faces the challenge of preparing students to navigate a world where
technological proficiency is essential. Consequently, the role of teachers has expanded beyond traditional instructional
duties to include the effective integration of technology into their teaching practices. This shift necessitates

a comprehensive understanding of how to blend content knowledge, pedagogical strategies, and technological tools-
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a concept encapsulated in the framework of Technological Pedagogical Content Knowledge (TPACK). TPACK,
as conceptualized by Mishra & Koehler (2008), extends Shulman’s (1987) foundational idea of Pedagogical Content
Knowledge (PCK), which highlights the importance of teachers’ ability to convey subject matter in a manner that is
pedagogically sound and accessible to students. The TPACK framework adds a crucial layer to this model by integrating
technological knowledge, emphasizing that effective teaching in the digital age requires more than just an understanding
of content and pedagogy—it demands the ability to seamlessly incorporate technology into the learning process.

As the importance of TPACK in modern education becomes increasingly clear, the challenge lies in
ensuring that student teachers are adequately prepared to develop and apply this integrated knowledge in their future
classrooms. Research indicates that while many student teachers possess a basic level of technological knowledge, they
often face difficulties when it comes to integrating this technology with content and pedagogy effectively (Angeli &
Valanides, 2009; Tondeur et al., 2012). These challenges can be attributed to a variety of factors, including limited
practical experience with technology in instructional settings, insufficient training in the pedagogical use of digital tools,
and a lack of confidence in their ability to align technology with learning objectives (Mouza et al., 2014). In response
to these challenges, teacher education programs are increasingly focusing on the development of TPACK as a core
competency for future educators. However, the extent to which these programs succeed in fostering TPACK among
student teachers varies, and there is a need for ongoing evaluation and refinement of these educational approaches.
Understanding TPACK among student teachers is critical for identifying gaps in their preparation and for developing
targeted interventions that can enhance their ability to integrate technology into their teaching practices effectively.
Recent updates to the TPACK model argue for contextualized knowledge as an additional and distinct component,
emphasizing that teachers’ knowledge is shaped by external constraints and affordances (Willermark, 2018; Brianza,
Schmid, Tondeur, & Petko, 2022). Several systematic and empirical reviews have documented key trends in TPACK
development — for example, the use of Lesson Study and other collaborative, practice-based approaches as effective
scaffolds for developing integrative teacher knowledge (Soto Gomez, Servan Nufiez, & Pérez Gomez, 2015; Vermunt,
Vrikki, van Halem, Warwick, & Mercer, 2019). Likewise, syntheses of preservice teacher research indicate evolving
patterns in how technological, pedagogical, and content knowledge interact — including differences in which
knowledge domains develop first and how contextual factors mediate TPACK development (Wang, Schmidt-Crawford,
& Jin, 2018).

Despite these advances, relatively few empirical studies examine how second-year student teachers in
Thailand, particularly those enrolled in interdisciplinary programs, develop TPACK. This gap motivates the present
study. While prior studies have concentrated on pre-service teachers in general, few have examined how early-stage
teacher education students develop TPACK within interdisciplinary programs. This focus is both timely and necessary,
as it provides insights into how teacher preparation can be strengthened at a crucial formative stage. Specifically, there

is a lack of localized data on the TPACK profile of second-year student teachers from various subject areas enrolled in
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a Learning Management Course, in a specific regional context of Surin Province. This study aims to fill that gap by

providing a detailed TAPCK evaluation to inform targeted curricular refinement.

Objectives

The purpose of this study was to evaluate Technological Pedagogical Content Knowledge (TPACK) among
second-year student teachers who enrolled in a Learning Management course at a university in Surin Province during the
second semester of 2022. By explicitly linking to the identified research gap, the study sought to determine how second-year
students develop TPACK across seven key components—Content Knowledge (CK), Pedagogical Knowledge (PK),
Technological Knowledge (TK), Pedagogical Content Knowledge (PCK), Technological Content Knowledge (TCK),
Technological Pedagogical Knowledge (TPK), and Technological Pedagogical Content Knowledge (TPACK)—and to

highlight the specific strengths and weaknesses that inform teacher education practices.

Literature Review

Technological Pedagogical Content Knowledge (TPACK) framework, proposed by Koehler & Mishra
(2008), is an extension of Shulman's idea of Pedagogical Content Knowledge (PCK). TPACK emphasizes the
integration of technology in teaching, recognizing that effective teaching lies at the intersection of technology,
pedagogy, and content knowledge. The framework helps educators understand how these components interact to create

an effective teaching and learning environment. The TPACK framework drawn upon this study is shown in Figure 1.

GContant Knowlsdge Pedagogical Knowledge
v,

N

Pedagogical Content
Know?gge

Technological Content

Knowledge Technalogical Pedagagical

Knowledge

Technological
Pedagogical Content
Knowledge

Technological Knowledge

Contexts

Figure 1 Technological Pedagogical Content Knowledge framework and its knowledge components

(Koehler & Mishra, 2008)
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Research Methodology

This study employed mixed-methods research (Creswell & Plano Clark, 2011).

1. Population and Sample

The population consisted of 25 classes, totaling 649 Thai second-year student teachers, who enrolled in a
Learning Management Course during the second semester of 2022 at a university in Surin Province. The sample
consisted of 4 classes, totaling 92 Thai second-year student teachers, who enrolled in a Learning Management Course
during the second semester of 2022 at a university in Surin Province. The author supervised the practice across all 4
classes of the course. These student teachers were majoring in various interdisciplinary subjects, including programs in
Mathematics, Biology, Classical Dance, Physical Education, Thai, Social Studies, Agricultural, Digital Technology for
Education, Elementary Education, and Early Childhood Education.

The sample was chosen due to the author's direct instructional responsibility for these specific second-year
classes in a Learning Management Course, ensuring reliable access and in-depth data collection through observation
and interview over the semester.

2. Research instruments

2.1 Evaluation Form of Student Teachers' Lesson Plans

2.2 Field Notes of Observation for Student Teachers' Micro-Teaching

2.3 Evaluation Form for Student Teachers' Micro-Teaching

2.4 Evaluation Form for Student Teachers' Teaching Behavior

2.5 Evaluation Form for Student Learning Behaviors

2.6 Semi-Structured Interview on Student Teachers’ TPACK

2.7 Questionnaire on Student Teachers' TPACK Post-Instruction in the Learning Management Course

3. Data Collection

To evaluate TPACK, the second-year student teachers were asked to design and write their lesson plans in
groups of 2-3 people. After the author revised their lesson plans, the students were asked to prepare their teaching using
Micro-Teaching based on the revised plans. Multiple data sources were used in this study: classroom lessons were
observed and video recorded. Each group's observed lesson lasted about 40 minutes. The student teachers were also
asked to reflect on their teaching practices after each class. All interviews were conducted in a semi-structured manner,
allowing the sample to discuss their successes and progress. Additionally, the author interviewed them about their
teaching after the lessons. All interviews were recorded and transcribed verbatim. Documents such as lesson plans,
worksheets, learning materials, assignments, and reflective journals were reviewed as additional data. After completing
the Micro-Teaching, the student teachers were asked to complete questionnaires on TPACK development, using

a 5-point Likert scale format.

Journal of Education Acadamic Chiang Rai Rajabhat University

Vol. 11 No. 1 (January — April 2026)



4. Data Analysis

The data were analyzed using mean and standard deviation. Moreover, methodological triangulation was
achieved through multiple data sources, including lesson plans, interview transcriptions, field notes, and document
reviews. This process allowed the same data to be viewed from various perspectives, clarifying the meaning of the data
in a larger context. The data from the questionnaires were analyzed using descriptive statistics, specifically the mean

and standard deviation. The interpretation of the mean scores reflects the TPACK of second-year student teachers as

follows:
4.50 —5.00: TPACK is at the highest level.
3.50 —4.49: TPACK is at a high level.
2.50 —3.49: TPACK is at a moderate level.
1.50 —2.49: TPACK is at a low level.
Results

The results, focus on the seven key components of TPACK—Content Knowledge (CK), Pedagogical
Knowledge (PK), Technological Knowledge (TK), Pedagogical Content Knowledge (PCK), Technological
Content Knowledge (TCK), Technological Pedagogical Knowledge (TPK), and Technological Pedagogical

Content Knowledge (TPACK)—are presented in Table 1.

Table 1 Evaluation of TPACK and its components among second-year student teachers

Evaluation of TPACK and its
components among second-year student
TPACK and its components
teachers

X S.D. Meaning | rank
1. Content Knowledge (CK) 4.18 0.63 high 4
2. Pedagogical Knowledge (PK) 4.17 0.69 high 6
3. Technological Knowledge (TK) 4.30 0.71 high 1
4. Pedagogical Content Knowledge (PCK) 4.22 0.66 high 2
5. Technological Content Knowledge (TCK) 4.16 0.67 high 7
6. Technological Pedagogical Knowledge (TPK) 4.18 0.68 high 5
7. Technological Pedagogical Content Knowledge (TPACK) 4.21 0.68 high 3

total 4.19 0.67 high
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As can be seen in Table 1, the results revealed the ranking of the seven TPACK components:
Technological Knowledge (TK) ranked highest (X = 4.30, SD = 0.71), followed by Pedagogical Content
Knowledge (PCK) (i =4.22, SD = 0.66), Technological Pedagogical Content Knowledge (TPACK) (X =4.21,
SD = 0.68), Content Knowledge (CK) (X = 4.18, SD = 0.63), Technological Pedagogical Knowledge (TPK)
(x = 4.18, SD = 0.68), Pedagogical Knowledge (PK) (X = 4.17, SD = 0.69), and Technological Content
Knowledge (TCK) ranking lowest (X =4.16, SD = 0.67).

The results, organized according to the seven key components of TPACK, were as follows:

1. Content Knowledge (CK)

The results indicated that second-year student teachers have a strong command of Content Knowledge
(CK), as reflected in their high average score of 4.18 (S.D. = 0.63). This solid understanding of their subject
matter is evident in both their lesson planning and teaching practices. Key findings were as follows:

1.1 Comprehensive Lesson Planning: Student teachers consistently developed detailed lesson plans
that included essential components like objectives, content, and assessments. Their plans were well-aligned with
educational goals, showcasing their ability to translate content knowledge into structured lessons.

1.2 Effective Content Delivery: In micro-teaching sessions, student teachers clearly and accurately
conveyed key concepts, making the material accessible to students. They successfully connected new content
with students’ existing knowledge, enhancing engagement and comprehension.

1.3 Emphasis on Core Ideas: Student teachers focused on the most important concepts within their
subjects, ensuring that these were highlighted throughout their lessons, which helped students grasp the
fundamental aspects of the content.

1.4 Challenges in Content Sequencing: Some student teachers struggled with organizing content
in a logical sequence. In some cases, they did not adequately review prior knowledge before introducing new
material, which could lead to gaps in student understanding.

2. Pedagogical Knowledge (PK)

The results showed that second-year student teachers possessed strong Pedagogical Knowledge (PK),
with an average score of 4.17 (S.D. = 0.69). This indicates that they are generally proficient in using various
teaching strategies and adapting their methods to suit different classroom contexts. Key findings were as follows:

2.1 Diverse Instructional Techniques: Student teachers effectively employed a wide range of
teaching methods, demonstrating flexibility in adapting their approaches to meet the diverse needs of students.
This adaptability was particularly evident in their ability to use different techniques depending on the classroom

context.
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2.2 Student-Centered Teaching: They successfully implemented student-centered approaches,
creating engaging learning experiences that catered to individual student needs. This focus on the learner helped
foster a more inclusive and participatory classroom environment.

2.3 Classroom Management Challenges: While proficient in teaching strategies, some student
teachers struggled with managing classroom dynamics, particularly in organizing and maintaining effective
classroom management. This suggests that while they are strong in delivering content, there is room for
improvement in managing classroom behavior and maintaining a conducive learning environment.

3. Technological Knowledge (TK)

The results indicated that second-year student teachers have a robust understanding of Technological
Knowledge (TK), with an average score of 4.30 (S.D. = 0.71), the highest among all evaluated components.
This suggests that they are confident in their ability to utilize technology effectively in their teaching. Key findings
were as follows:

3.1 Frequent and Effective Use of Technology: Student teachers consistently integrated technology
into their teaching practices, as evidenced by the highest score in the domain, where they frequently used
technology in their lessons. This regular use of digital tools reflects their comfort and proficiency with technology
in educational settings.

3.2 Staying Updated with Emerging Technologies: They showed an ability to stay current with
new and emerging technologies, quickly learning and adapting these tools to enhance their teaching practices.
This ability ensures that they are not only proficient with existing technologies but also prepared to incorporate
new advancements.

3.3 Challenges in Troubleshooting: While generally confident in using technology, some student
teachers faced difficulties in troubleshooting technical issues on their own. This indicates that while they can
effectively integrate technology into their teaching, they may need additional support or training in resolving
technical problems independently.

4. Pedagogical Content Knowledge (PCK)

The results revealed that second-year student teachers have a strong foundation in Pedagogical
Content Knowledge (PCK), with an average score of 4.22 (S.D. = 0.66). This indicates their ability to effectively
integrate content knowledge with appropriate teaching strategies to enhance student learning. Key findings were
as follows:

4.1 Effective Teaching Methods: Student teachers demonstrated a strong capability to select and
apply teaching methods that promote higher-order thinking and deep learning in their students.

4.2 Alignment of Content and Pedagogy: They were generally successful in ensuring that the
content was delivered in a manner that was accessible and engaging for students. This alignment between content

and pedagogy helped students not only understand the material but also apply it in meaningful ways.
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4.3 Challenges with Higher-Order Questioning: While student teachers were proficient in using
appropriate teaching methods, there were some challenges in employing higher-order questioning techniques.
Some tended to rely on recall-based questions rather than those that encourage critical thinking and deeper
engagement with the content. This suggests a need for further development in questioning strategies to fully
support student learning.

5. Technological Content Knowledge (TCK)

The results showed that second-year student teachers have a solid understanding of Technological
Content Knowledge (TCK), with an average score of 4.16 (S.D. = 0.67). This reflects their ability to integrate
technology with content knowledge, though there are some areas where further improvement is needed. Key
findings were as follows:

5.1 Effective Use of Technology to Enhance Content Delivery: Student teachers were able to use
various technological tools to present content in a way that enhanced student understanding. They effectively
selected technologies that aligned with the subject matter, helping to make complex concepts more accessible to
students.

5.2 Integration of Technology with Content: The results indicated that student teachers could
effectively integrate technology to support and enrich the learning of specific content areas. For example, they
utilized digital tools to provide visual aids or interactive activities that reinforced key concepts.

5.3 Challenges with Complex or Abstract Content: Some student teachers struggled with using
technology to teach more complex or abstract content. In particular, they found it difficult to select and use
appropriate technologies for content that required a higher level of cognitive engagement. This suggests that while
they are generally proficient with technology, they need more training or experience in applying it effectively in
more challenging content areas.

6. Technological Pedagogical Knowledge (TPK)

The results indicated that second-year student teachers possessed strong Technological Pedagogical
Knowledge (TPK), with an average score of 4.18 (S.D. = 0.68). This suggests that they are generally proficient
in selecting and applying technologies that effectively support and enhance their pedagogical practices. Key
findings were as follows:

6.1 Strategic Selection of Technology: Student teachers demonstrated a good ability to choose
appropriate technologies that align with their teaching methods. They effectively used technology to support
various pedagogical strategies, ensuring that the tools they selected enhanced student engagement and learning
outcomes.

6.2 Enhancement of Pedagogical Practices: The use of technology by student teachers was not just

for the sake of inclusion but was thoughtfully integrated to improve the overall teaching and learning process.
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For example, they used interactive tools and digital platforms to facilitate group discussions, assessments, and
differentiated instruction, which supported diverse learning styles and needs.

6.3 Challenges in Consistent Integration: Although the overall TPK scores were high, some student
teachers faced difficulties in consistently integrating technology with pedagogy, particularly in ensuring that the
chosen technologies were the best fit for the specific teaching methods or content being delivered. This
inconsistency suggests a need for more experience or training in making optimal technology-pedagogy
connections.

7. Technological Pedagogical Content Knowledge (TPACK)

The results revealed that second-year student teachers have developed a solid foundation in
Technological Pedagogical Content Knowledge (TPACK), with an average score of 4.21 (S.D. = 0.68). This
indicates their overall proficiency in integrating content, pedagogy, and technology to create effective and
engaging learning experiences. Key findings were as follows:

7.1 Holistic Integration of TPACK: Student teachers demonstrated the ability to seamlessly
combine content knowledge, pedagogical strategies, and technological tools in their teaching. This holistic
approach enabled them to deliver lessons that were both educationally sound and engaging for students. For
instance, they effectively used digital tools to enhance the delivery of complex content while employing
pedagogical techniques that catered to different learning styles.

7.2 Effective Content Delivery with Technology: The highest scores were observed in the student
teachers' ability to teach content by integrating technology in a way that aligns with students’ abilities and
interests. This suggests that they are capable of using technology not just as an add-on, but as an integral part of
the teaching process that supports and enhances learning.

7.3 Challenges in Lesson Planning Integration: Despite their strong overall performance, some
student teachers struggled with lesson planning integration, specifically in planning and implementing strategies
that integrate content, technology, and pedagogy effectively before the lesson. This indicates a need for further

practice in the planning stages to ensure that all elements are cohesively integrated before teaching begins.

Discussion

The findings offered valuable insights into second-year student teachers' preparedness to integrate
content, pedagogy, and technology into their teaching practices. The discussion connects these findings with the
broader body of literature and emphasizes their implications for teacher education. The high scores in TK and
TPACK confirm the pivotal role of technological fluency in effective teaching (Koehler & Mishra, 2009), while
challenges in sequencing content and questioning strategies reflect gaps also observed in earlier studies (Ball,

Thames, & Phelps, 2008). By situating the results within both theoretical and practical contexts, the study
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underscores the importance of curriculum design and professional development that target early-stage teacher
education.

The TPACK Strengths and Weaknesses

Technological Knowledge (TK) — Highest (X = 4.30, SD = 0.71): The quantitative results indicate a
strong proficiency in using digital tools among the second-year student teachers. Qualitative data from reflections
and interviews corroborate this finding: many participants reported frequent and confident use of educational
technologies and a willingness to learn new tools. This pattern is consistent with recent preservice teacher studies
that document early development of technological fluency, often prior to integrative application with pedagogy
and content (Nelson, Voithofer, & Cheng, 2022; Rafiq, 2022). However, interview data also highlighted
occasional difficulties with troubleshooting technical issues independently.

Pedagogical Content Knowledge (PCK) — Second highest (X = 4.22, SD = 0.66): Student teachers
demonstrated solid ability to align instructional strategies with subject matter. Observations and lesson plan
analyses showed careful selection of methods designed to promote student understanding and higher-order
thinking. This strength aligns with foundational work on content knowledge for teaching (Ball, Thames, & Phelps,
2008) and indicates that preservice training is supporting the pedagogical translation of content knowledge.

Technological Pedagogical Content Knowledge (TPACK) — Third (X =4.21, SD = 0.68): The overall
TPACK score suggests that many student teachers were able to combine content, pedagogy, and technology into
coherent lesson designs. Nonetheless, the qualitative evidence indicates that such integration was often achieved
during or after lesson delivery rather than consistently during the planning phase. This finding suggests that while
the capacity for integrative practice exists, more structured scaffolding during lesson planning is necessary to
secure stable TPACK (Koehler & Mishra, 2009; Brianza et al., 2022).

Content Knowledge (CK) — Fourth (X = 4.18, SD = 0.63): The results demonstrate a satisfactory
mastery of subject matter across disciplines. In practice, some student teachers encountered challenges in
sequencing complex topics and in diagnosing gaps in learners' prior knowledge. These issues point to the need
for explicit training in curriculum sequencing and scaffolding techniques to ensure students’ readiness before
introducing new content (Wang, Schmidt-Crawford, & Jin, 2018).

Technological Pedagogical Knowledge (TPK) — Fifth (X = 4.18, SD = 0.68): Participants showed
competence in selecting tools that supported pedagogical aims, using interactive platforms and digital resources
to facilitate engagement. Yet, TPK integration was not consistently aligned with instructional objectives, and
occasional mismatches between tool affordances and pedagogical intent were observed. These inconsistencies
reflect broader findings that technological selection alone does not guarantee pedagogically effective use
(Willermark, 2018).

Pedagogical Knowledge (PK) — Sixth (X = 4.17, SD = 0.69): While student teachers employed

diverse instructional strategies and student-centered approaches, classroom management and the consistent use
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of higher-order questioning were areas requiring further development. Strengthening classroom management
techniques and questioning strategies would likely enhance the effectiveness of their pedagogical practice (Ball
et al., 2008).

Technological Content Knowledge (TCK) — Lowest (X = 4.16, SD = 0.67): The lowest scores in
TCK indicate difficulty in selecting and using technologies that are well matched to complex or abstract content.
Qualitative notes and interview excerpts suggest that participants found it challenging to identify digital tools that
deepen subject-specific understanding, particularly for higher cognitive tasks. This gap resonates with literature
highlighting contextual constraints and the need for targeted TCK development (Brianza et al., 2022; Wang et
al., 2018). This key finding reveals a critical gap: while student teachers are adept at using technology (TK is
high), they struggle to align specific technology with specific content (TCK is low), which is a prerequisite for
holistic TPACK.

Overall, the pattern observed in this study echoes several recent syntheses of preservice TPACK
research: technological fluency often emerges early, whereas integrative knowledge that tightly links technology
with content (TCK) tends to develop later and requires deliberate pedagogical support (Vermunt et al., 2019;
Nelson et al., 2022; Rafiq, 2022). The importance of context as a shaping factor for TPACK is underscored by
Brianza et al. (2022), who argue for situating teacher knowledge within specific affordances and constraints.
The present findings therefore suggest that teacher education programs should prioritize structured,

contextualized opportunities for planning and practice that explicitly connect technology and disciplinary content.

Conclusion and implications

The findings demonstrated that second-year student teachers possess a strong foundation in
Technological Pedagogical Content Knowledge (TPACK), a critical competency for effective teaching in the
digital age. Their overall proficiency is high, reflecting their readiness to meet the demands of modern classrooms.
However, the area of Technological Content Knowledge (TCK) and the consistency of Technological
Pedagogical Knowledge (TPK) suggest the need for further development, particularly in the planning and
implementation phases of instruction. Implications for teacher education programs include the need for targeted
professional development to enhance TCK, additional support for instructional planning, and ongoing training in
technological integration. Encouraging reflective practice and revising curriculum design to emphasize TPACK
as a core competency are also critical for ensuring that future educators are fully equipped to deliver high-quality,
technology-rich instruction. Practical implications: Based on both quantitative and qualitative evidence, three
priority implications emerge. First, teacher education curricula should incorporate targeted modules and
workshops on TCK to help student teachers select and adapt technologies for subject-specific learning. Second,

instructors should scaffold lesson-planning processes with explicit prompts for technology-content alignment and
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troubleshooting practice. Third, adopting collaborative, practice-based professional development models such as

Lesson Study can provide sustained opportunities for iterative design, observation, and feedback.
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Abstract

The objectives of the independent study were (1) to evaluate the moral school project of Okhaburi group of
schools under the supervision of Phichit Primary Educational Service Area Office 1, with regard to input, process, and
output, (2) to find out a guideline for developing the moral school project of Okhaburi group of schools under the
supervision of Phichit Primary Educational Service Area Office 1. The sample in the study included school
administrators, teachers, students, parents, and school committee, 310 persons in total. There were 17 key informants.
The research instruments were a questionnaire and an interview. Data were analyzed using a statistical software
package, mean (X), standard deviation (S.D.), frequency (f) and sequencing.

The study results indicated that (1) according to school administrators and teachers’ opinions, overall it was
at the highest level and passed the evaluation criteria. Consideration of each area found that output, process, and input
had the highest mean respectively. (1.1) Location in the input had the highest mean. (1.2) Inspection and performance
evaluation in the process had the highest mean. (1.3) As for output, according to opinions of school administrators and
teachers, school administrators and teachers have morality and ethics that can be a good example for students. According
to opinions of students, parents, and school committee, students are disciplined, (2) with regard to a guideline for
developing the project, according to experts’ opinions, school administrators should promote the training of personnel
and use resources efficiently, use existing media, and manage environment appropriately. School administrators should
hold a meeting to clarify the content and operational guidelines, use technology for public relations, and inspect
operational performance. The evaluation results should be used to make a plan for preparing the project in the future.
schools administrators and teachers are able to express their opinions. Students pay attention to perform their duties
continuously, stay healthy. Places of living and environment are maintained in a hygienic manner, and they live their

lives in a simple way.
Keywords: Project Evaluation, Moral School
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Abstract

The objectives of this research were to study (1) the level of social intelligence, social support and digital
intelligence of the elderly in the Bang Khen Elderly Club, Bangkok; (2) the relationship between social intelligence and
digital intelligence of the elderly in the Bang Khen Elderly Club, Bangkok; and (3) the relationship between social
support and digital intelligence of the elderly in the Bang Khen Elderly Club, Bangkok.

The research is a correlational research.The population is the elderly in the elderly club,Bang khen
District,Bangkok,numbering 1,518 people.The research samples were 316 elderly people in the Bang Khen Elderly
Club, Bangkok obtained by simple random sampling. The sample size was determined with the use of Yamane’s
Sample Size Table at the reliability level of 95 percent. The employed research tool was a questionnaire on (1) digital
intelligence of the elderly, (2) social intelligence of the elderly and (3) social support of the elderly and the specific
reliabilities of the three mentioned variables of .70, .79 and .71 respectively. Statistics employed for data analysis were
the mean, standard deviation, and Pearson correlation.

The research findings revealed that (1) social intelligence, social support, and digital support of the elderly
correlated at the high level; (2) social intelligence of the elderly correlated positively at the low level with digital
intelligence of the elderly, which was significant at the .01 level of statistical significance; and (3) social support of the
elderly correlated positively at the low level with digital intelligence of the elderly, which was significant at the .01 level

of statistical significance.
Keywords: Digital Intelligence, Social Intelligence, Social Support, Elderly
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Abstract

This research aims to analyze the characteristics of youth innovators based on the perspectives and
experiences of innovators and their associated stakeholders. The study used structured interviews as the primary research
instrument. The questions focused on identifying the attributes of youth innovators. A total of 16 participants were
purposefully selected and categorized into three distinct groups: 1. Innovators who have received national and
international awards. 2. Organizers and sponsors of innovation competitions and awards. 3. Mentors and supporters
actively involved in fostering youth innovators. Participants provided in-depth insights derived from their unique
experiences regarding the characteristics of youth innovators. The data collected from these interviews were analyzed
using inductive content analysis. The findings reveal seven key characteristics of youth innovators: 1. Passion and
Perseverance: They possess a deep passion for their work, enabling them to engage in sustained and continuous effort.
2. Practicality: They are focused on ensuring that their innovations have tangible, real-world applications. 3. Creativity
and Unconventional Thinking: They demonstrate initiative, creativity, and the ability to "think outside the box."
4. Intellectual Curiosity: They are avid learners, enthusiastic about acquiring new knowledge, and capable of self-
directed learning. 5. Analytical Mindset: They are inquisitive, observant, meticulous, and possess strong logical and
analytical reasoning skills. 6. Applied Knowledge: They have a sufficient knowledge base for practical application and
adhere to scientific processes. 7. Collaboration and Communication: They are effective team players, receptive to

diverse opinions and constructive criticism for improvement, skilled communicators, and adept at networking.

Keywords: Characteristics of Young Innovators, Innovators in Thailand, Perspective
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Abstract

This research aims to 1) design and develop an arcade learning ecosystem to promote computational thinking
skills among junior high school students, and 2) study the effects of using the arcade learning ecosystem on
computational thinking skills. The research employs a design thinking methodology. The target groups include
1) 8 computer science teachers from large schools under the Secondary Educational Service Area Office of Kalasin,
2) 30 special class students from Matthayom Sueksa 1/3 of Anukoolnaree School, selected by purposive sampling, and
3) 3 designers of learning management innovations related to content, techniques, and game creation. The research tools
used include 1) interviews, 2) focus group discussion records, and 3) a user guide for the arcade learning ecosystem to
promote computational thinking skills among lower secondary school students. Data analysis includes content analysis,
interpretation, and calculation of the average consistency index. The statistics used are percentage, mean, and standard
deviation.

The findings indicate that 1) the design and development results, derived from user experience data collection,
led to the creation of an innovation design guide, including a user guide for the arcade learning ecosystem for teachers,
learning management plans, and computational thinking skill assessment tools for lower secondary school students.
2) The evaluation and reflection results show that the quality assessment of the arcade learning ecosystem for teachers
is at the highest level, and for students, it is also at the highest level. Overall, computational thinking skills are at a good
level. The evaluation and reflection results highlight the strength of the learning ecosystem in providing practical
activities that closely resemble real-life situations, allowing students to practice problem-solving step-by-step through
different levels, covering all four components of computational thinking skills. The game is enjoyable, easy to play, and

the content is appropriate for students, demonstrating the efficiency and effectiveness of the learning ecosystem.
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Abstract

This study aims to 1) compare the individual differences in the decision-making process of choosing tutoring
schools among high school students in Mueang District, Chiang Rai Province, categorized by gender, age, academic
program, grade level, and school 2) examine marketing mix factors affecting the decision to choose a tutoring school
for high school students in Mueang Chiang Rai District, Chiang Rai Province.

The population used in this study was 4,489 high school students studying in schools under the Chiang Rai
Secondary Educational Service Area Office. The sample size was determined by knowing the exact population size.
A sample size of 642 people was obtained by substituting the values in the formula of Krejcie & Morgan (1970) using
the principle of probability sampling (Probability Sampling) by stratified sampling (Stratified Sampling) proportional
to the number of samples. The tool used to collect data was a questionnaire in Google Form. Statistics used in the
research are frequency distribution, mean, standard deviation, t-test, ANOVA, and Multiple Regression Analysis.

The results of the study found that Most of the respondents were Mathayom 4 students, female, 16 years old,
studying with a science-mathematics study plan. And the top 3 subjects that students have enrolled in tutoring are
Mathematics, English, and Physics, respectively. Age, study plan, grade level, and school affect the decision to choose
a tutoring school for high school students. While gender does not affect the choice. Marketing mix factors affect the
decision to choose a tutoring school for high school students in Mueang Chiang Rai District. Chiang Rai Province There
were variables of the marketing mix factor that were statistically significant at the .05 level: physical evidence (62.32),

process ( B=.22), and location (B=.12), respectively.
Keywords: Marketing Mix Factors, Decision Making, Tutorial school
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Abstract

This research investigated the service quality and its impact on the user satisfaction within the Provincial
Electricity Authority in Nang Lae Subdistrict, Chiang Rai Province. The main objectives were: (1) to examine general
information, service quality levels, and user satisfaction levels within the Provincial Electricity Authority; (2) to explore
how various general information influences the service quality of the Provincial Electricity Authority; (3) to analyze
how different general information affects user satisfaction; and (4) to study how service quality impacted user
satisfaction within the Provincial Electricity Authority. For data collection, a questionnaire consisting of 400
questionnaires. The statistics employed in the study included frequency, percentage, mean, standard deviation, t-test,
ANOVA, and multiple linear regression.

The findings revealed that most of respondents were male, aged 31-40 years, holding a bachelor's degree,
employed, with an average monthly income of 10,001-15,000 baht. Most of them used electricity in the Ban Du sub-
district, and their electricity bills were for residential usage. The overall service quality of the Provincial Electricity
Authority was rated high. When considering each item, the concreteness of the service was scored at the highest average
value. Overall, the user satisfaction with the Provincial Electricity Authority was high too. When considering each item,
the process aspect received the highest average score. The hypothesis testing revealed that variations in education and
occupation led to statistically significant differences in the service quality of the Provincial Electricity Authority at the
.05 level. Similarly, differences in age, occupation, average monthly income, electricity usage location, and service
usage type resulted in statistically significant differences in user satisfaction at the .05 level. In addition, the service
quality factors that positively correlated with user satisfaction at the .05 level were assurance (B=.89), responsiveness
to needs (82.87), service tangibility (62.28), and individualized customer care (82.22), with a predictive power
(Adjusted R?) of 34 percent. This study has limitations in terms of the scope of the study area, as data were collected

only from service users of the Provincial Electricity Authority, Nang Lae Subdistrict Branch, Chiang Rai Province.
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In addition, the use of a quantitative questionnaire may not fully capture in-depth perspectives of service users. The
findings suggest that the organization should formulate policies to enhance service quality by emphasizing
responsiveness, strengthening staff competencies, and delivering empathetic services in order to improve customer

satisfaction and public trust in the long term.
Keywords: SERVQUAL, Satisfaction, Provincial Electricity Authority
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Abstract

The purposes of this research were to create an enhancing experiential book entitled “Songkhla Folk Tales
and Poems” to develop critical reading skills of Secondary One students using the SQ10R technique to examine the
learning achievement in critical reading skills after using the enhancing experiential book and to investigate students’
satisfaction after using the enhancing experiential book The results of the research revealed that The quality of the
enhancing experiential book “Songkhla Folk Tales and Poems” developed to enhance critical reading skills of
Secondary One students using the SQ10R technique was evaluated by experts in five aspects: content, poetic structure
and language use, content presentation, book format and design, and value and usefulness of the book. The overall mean
score was 4.93, indicating a very high level of quality The students’ achievement in critical reading skills after using the
enhancing experiential book was significantly higher than before using it at the .01 level. The pre-test mean score was
4.00 with a standard deviation of 0.80, while the post-test mean score was 7.77 with a standard deviation of 0.82 and
The satisfaction of Secondary One students toward the use of the enhancing experiential book was at the highest level,

with a mean score of 4.59.
Keywords: Experiential Book, Critical Reading Skills, SQ10R Technique, Poems, Songkhla
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Abstract

This study aims to investigate the factors influencing loan delinquency among farmer clients of the Bank for
Agriculture and Agricultural Cooperatives (BAAC), Mae Chan Branch, Chiang Rai Province. The research objectives
are: (1) to examine borrower-related, internal bank-related, and external factors affecting loan delinquency;
(2) to analyze these factors across demographic variables such as gender, age, educational level, marital status, and
household size; and (3) to determine the overall impact of these factors on loan delinquency.

The study population consisted of 313 farmer clients of the BAAC, Mae Chan Branch. Data were collected
using a structured questionnaire and analyzed through descriptive statistics, with data processing conducted using
statistical software. The findings indicate that the overall level of factors influencing loan delinquency was high. Among
these, external factors had the highest impact, followed by borrower-related factors, while internal bank-related factors
exerted the least influence. When classified by demographic variables, respondents consistently identified external
factors as the primary cause of loan delinquency, followed by borrower-related factors, and lastly, internal bank factors.
Correlation analysis revealed that two factors—borrower-related and external factors—significantly influenced loan

delinquency among farmer clients of the BAAC, Mae Chan Branch.

Keywords: Determinant Factors, Loan Default, Bank for Agriculture and Agricultural Cooperatives
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Abstract

A new paradigm in education to provide Thai teachers with the necessary competencies in the digital age.
It was a model and framework that defines the model or approach of educational management to be efficient and
effective. Modern Thai teachers must have the knowledge and ability to use digital technology in learning management
to enable learners to learn effectively and raise the level of Thai education to be more quality. by using a learning
network exchange knowledge, ideas, information, news and learning among individuals, organizations and knowledge
sources continuously until the system was linked, resulting in the dissemination and application of new knowledge with
professional or social purposes by using computer networks to talk, communicate, discuss, send news amongst each
other and connect around the world with various tools.

To be in the form of general infrastructure developing teachers to become professionals in the use of digital
technology through personal learning networks. It was the application of content, substance, information from various
parts in the Internet network to be useful in the education system which includes both social media research tools
personal note or learning society, combining knowledge in 3 areas: content knowledge teaching knowledge and
technology knowledge to help teaching using technology to be more effective. As a result, students can learn better and
faster through such digital technology and the factors that will affect the success, besides teachers, was important for
corporate executives who must be academic leaders and technology leaders able to direct and act in accordance with

the changing conditions of digital technology.
Keywords: Educational Administrators, Digital Technology, Teacher Development
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Abstract

The objective of this study were: 1) to examine problems and needs in developing the school administration
underpinning the Learner-Objective and Key Result Model of the 21st Century Learning for Chiang Rai Municipality
School 4 Sanpakor, Chiang Rai Province; 2) to investigate components and develop the school administration
3) to operationalize the school administration and 4) to evaluate, improve and validate the school administration.
The population and samples Stage 1, administrators from 8 schools under Chiang Rai Municipality, 9 school committee
members of Chiang Rai Municipality School 4 Sanpakor and 25 teachers under Chiang Rai Municipality. Stage 2,
5 specialists and 7 experts in developing and validating and 25 teachers. Stage 3, 24 teachers, 298 students from grade
1-6 of Chiang Rai Municipality School 4 Sanpakor. Stage 4, 1 school administrator and 24 teachers from Chiang Rai
Municipality School 4 Sanpakor. The statistics for data analysis were frequency, percentage and standard deviation.
The results showed that: 1) The problems and needs in developing the school administration indicated that the problems,
in overall, were rated at the high level the needs were also rated at the high level 2) the school administration model was
conceptualized as L-OKRsM:Learner-Objective and Key Result Model revealed suitability at the highest level
feasibility and practicality at the high level 3) the operationalization of the school administration revealed that:
Achievement test of teachers on understanding the learning management showed mean score at 16.88, Teacher’s
readiness in pre-learning management showed teachers’ readiness at the high level, Teachers’ learning management
evaluation was rated at the high level, Teachers’ post-learning management evaluation was rated at the highest level
and Students’ key learning outcomes underpinning the 21st Century Learning indicated that students demonstrated
frequent actions/behaviors 4) The evaluation results on improving and revising components of the school administration

indicated satisfaction at the highest level, suitability and practicality, in overall, at the highest level.

Keywords: School Administration, Learner-Objective and Key Results, 21st Century Learning,

Chiang Rai Municipality School 4
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