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Abstract

This study investigates the challenges and struggles of digital transformation in
higher vocational colleges in Fujian, China. Through semi-structured interviews
with 17 mid- to senior-level administrators and qualitative coding using NVivo
14, four major themes emerged: (a) faculty adaptation and challenges, (b) ena-
bling factors, (c) management practices, and (d) enhancement of teachers’ digital
skills and industry-education integration practices. The findings reveal that ad-
ministrators encounter significant adaptation pressures, including disparities in
digital literacy, resistance from senior faculty, and inconsistent data standards.
Successful transformation is driven by leadership commitment, resource alloca-
tion, data-driven decision-making, and pilot initiatives that promote cross-de-
partmental collaboration. Despite these advancements, challenges remain due to
limited data governance and standardization capacities. This study provides ac-
tionable insights for policymakers, administrators, and technology developers
seeking to facilitate sustainable digital transformation in vocational education.
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1. Introduction

The global advancement of digital technologies has significantly transformed ed-
ucation systems, prompting institutions to rethink their governance, pedagogy,
and management (Urath, 2024; UNICEF, 2024). Governments worldwide are ad-
vocating for digital transformation to improve educational quality, efficiency, and

equity (Wang et al., 2024). In China, a series of national policies have emphasized
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modernizing educational governance through informatization, with higher voca-
tional colleges identified as critical arenas for reform (Yang & Wu, 2024). As es-
sential components of the vocational education system, these colleges play a vital
role in cultivating skilled professionals and supporting regional economic trans-
formation (Zhao & Selvaratnam, 2024).

Despite these advancements, many vocational institutions grapple with rigid
administrative structures and varying levels of digital readiness. Although digital
infrastructure has improved, challenges such as data fragmentation, low digital lit-
eracy, and ethical issues—particularly concerning privacy and algorithmic bias—
continue to hinder progress (Yang, Guo, & Cui, 2023). Thus, digital transformation
transcends mere technological upgrades; it demands managerial and organiza-
tional changes that require systemic coordination.

Global practices provide valuable insights into effective transformation strate-
gies. Germany’s “dual system” emphasizes collaboration between industry and ed-
ucation, while Singapore’s integrated digital ecosystem nurtures lifelong learning
(Lim et al., 2024). These examples illustrate that sustainable transformation relies
on coherent strategies that connect policy, institutional governance, and industrial
support. For China, adapting these models necessitates a sensitivity to local admin-
istrative traditions and resource limitations.

Fujian Province serves as a relevant case for this investigation. As an economi-
cally vibrant region at the forefront of educational reform, its higher vocational
colleges have embarked on various digital management projects with mixed results.
Understanding how administrators perceive and sustain these reforms can yield
practical lessons for broader policy and institutional enhancements. Therefore, this
study aims to explore how administrators in higher vocational colleges comprehend
and manage the digital transformation process, focusing on the primary challenges
they face, the factors that facilitate effective digital governance, and the strategies

that promote institutional adaptation and sustainable reform.

2. Literature Review

Research focusing on administrators in higher education, particularly in the con-
text of digital transformation, remains limited. Administrators play dual roles as
end users and agents of organizational change, and their decisions regarding tech-
nology adoption are often influenced by institutional norms, organizational culture,
and managerial responsibilities (Fedorov et al., 2022; Ben Kasmia & M’hamed,
2023). While previous studies have primarily examined the factors influencing
technology adoption decisions, the pathways connecting technology use to man-
agement outcomes—such as administrative efficiency, decision-making quality,
and resource utilization—have received less attention. Factors like organizational
support, digital literacy, and professional development are critical in shaping these
processes and warrant further investigation (Phakamach et al., 2023; UNICEF,
2024). Understanding these dynamics is vital for enhancing the effectiveness of

digital governance in higher education.
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In the realm of educational digitalization, the humanistic approach offers a
value-oriented framework, positing that technology should enhance human well-
being rather than merely improve management efficiency (Lopez et al., 2023). Re-
cent studies indicate that digital governance within Chinese higher education fre-
quently overlooks user needs and ethical considerations (Ben Kasmia & M’hamed,
2023). Consequently, administrators must prioritize users’ emotional experiences
and their willingness to participate, advocating co-creation and feedback mecha-
nisms to humanize technological practices. This perspective indicates the importance
of aligning technological advancements with the values and needs of users, ensur-
ing that digital transformation serves broader educational goals beyond opera-
tional efficiency.

The interplay of management power and the configuration of institutional struc-
tures significantly influences the effectiveness of digital reform in higher vocational
institutions. School-level managers exercise autonomy in areas like IT investment,
resource allocation, and school-enterprise collaboration, which directly impacts the
depth and efficiency of digital governance (Wrede et al., 2020). Insights from cor-
porate management regarding strategic vision and decision-making ownership can
also be applied to educational contexts. However, the predominant focus on instruc-
tional leadership in educational research often neglects the systemic competencies
necessary for digital transformation, such as data governance and process reengi-
neering (Hallinger et al., 2020). Distributed Leadership theory emphasizes collabo-
rative change, yet in practice, school principals often retain central authority, lead-
ing to symbolic decentralization that may hinder teacher engagement and organi-
zational innovation (Woods, 2016; Tian et al., 2016; Printy & Liu, 2020).

Furthermore, institutional structures and cultural traditions impose constraints
on managerial power, particularly in highly centralized systems where decision-
making flexibility is limited. This centralization affects technology deployment,
data application, and interdepartmental collaboration (Bush & Ng, 2019). Alt-
hough existing leadership theories provide foundational insights, they fall short of
addressing the integrative authority required for effective digital reform. Admin-
istrators need competencies in technology strategy, data governance, and resource
integration to navigate the complexities of digital transformation effectively (Daniéls
et al., 2019; Bush, 2019). Given the unique challenges faced by Chinese vocational
colleges, further empirical research is essential to understand how administrators
can balance centralization with autonomy, ensuring that digital governance aligns
with ethical considerations and promotes user engagement. To address these gaps,
this study aims to: (a) explore the key challenges faced by vocational college ad-
ministrators during digital transformation and (b) identify practical issues in tech-
nology implementation and propose optimization strategies.

3. Method

This study adopts a qualitative research design with an exploratory case study ap-
proach to gain an in-depth understanding of the experiences and management prac-

tices of vocational college administrators during the digital transformation pro-
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cess. We examine how managers perceive and respond to management changes
brought about by digitalization, as well as their practical responses within organ-
izational settings. To enhance the systematic nature and transparency of the anal-
ysis, NVivo 12 Plus was used for coding and thematic analysis, drawing on its data
management functions to categorize, summarize, and compare textual data.

This study focuses on digital transformation practices in higher vocational col-
leges in Fujian Province, China. Digitalization in education has introduced nota-
ble changes to administrative processes, teaching, and organizational manage-
ment; however, systematic understanding of the associated management challenges
and coping strategies remains limited. In this context, examining the practices of
vocational college administrators helps identify key management issues and strat-
egies that support effective digital governance. The participants of this study were
middle-and senior-level managers, including vice presidents, division heads, and
department heads, who were directly involved in digital governance, informatiza-
tion projects, and academic management reforms. These individuals were selected
for their relevant experience and understanding of institutional processes and man-
agement systems. Their perspectives are important for exploring how digital trans-
formation is implemented and managed within organizational settings. The research
was conducted in public higher vocational colleges in Fujian Province, where ad-
ministrators encounter challenges such as technological adaptation, human re-
source management, and system integration. These institutions were examined as
typical cases to provide a contextualized understanding of how management prac-
tices respond to digitalization. This approach facilitates the examination of both in-
dividual experiences and organizational dynamics.

Purposive sampling was employed to select participants who could provide rel-
evant and representative information. The selection criteria included: 1) holding
a formal management position in a public higher vocational institution; 2) being
directly involved in or responsible for digital governance and academic manage-
ment reform; 3) having at least three years of experience in education manage-
ment and familiarity with institutional processes; and 4) providing informed con-
sent for participation and use of data for academic purposes under anonymity. In
total, 17 managers from various functional areas, including academic affairs, re-
search, quality management, and information centers, participated in the study.

Before conducting formal interviews, two experts in higher education and digital
management reviewed the interview protocol to ensure its academic soundness
and practical relevance. The finalized semi-structured interview guide comprised
13 questions organized around five key areas: organizational processes and experi-
ences related to digital reform, management roles and support systems, technical
and human resource challenges, management ethics and risk perception, and sug-
gestions for future digital transformation. Interviews were conducted through tel-
ephone, Tencent Meeting, and face-to-face sessions, each lasting approximately 30
- 45 minutes. Written informed consent was obtained from all participants. All in-

terviews were recorded and transcribed verbatim, and participants were invited to
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confirm the accuracy of selected transcripts to ensure data reliability.

A pilot interview was also conducted with two managers who met the sampling
criteria but did not take part in the main study. The pilot aimed to examine the
clarity and logical flow of the interview questions. Based on feedback, the researchers
refined ambiguous wording, clarified overlapping items, and adjusted the inter-
view duration to facilitate the smooth implementation of the main data collection

process.

4. Results and Findings

This study analysed 17 interview transcripts (approximately 105 pages) using NVivo
14 to identify challenges, supporting factors, and management practices in digital
transformation of higher vocational colleges. Data were transcribed, coded, and or-
ganized into 17 primary themes and 49 subthemes, with 427 coding references. Fre-
quency analysis indicated that funding shortages, interdepartmental efficiency, and
sustained financial support were most frequently mentioned, followed by gaps in
digital literacy, leadership support, and data-driven curriculum design. Short names
were used for some subthemes (e.g., Teacher Tech Skills, System Compatibility)

for clarity; a complete list is provided in Table 1.

Table 1. Themes and sub-themes.

Themes Sub-themes

System Compatibility System Compatibility and “Island Effect”

Teacher Tech Skills Variations in Teachers’ 'ljec.hnical Competence
and Training

Talent Shortage
Resource & Policy Limits
Leadership Support

Resource & Platform
Industry Alignment

Teacher Training & Incentives
Student Outcomes
Admin Efficiency

Data-Driven Decisions
Communication Shift
Planning & Evaluation

Teacher Digital Skills
Industry-Education Integration
Policy & Resource Support

Evaluation & Feedback

Shortage of Multidisciplinary Talents
Resource and Policy Constraints
Leadership Demonstration and Support
Resource Provision and Platform Optimization

School-Enterprise Collaboration and Industry
Alignment

Teacher Training and Incentive Mechanisms
Student Adaptability and Outcomes
Enhancement of Administrative Efficiency
Data-Driven Decision Making
Transformation of Communication Methods
Support for Planning and Evaluation
Improvement of Teachers’ Digital Skills

Integration of Industry and Education to Enhance
Adaptability

Policy and Resource Support and Assurance

Development of Evaluation and Feedback
Mechanisms
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4.1. Teachers’ Adaptation and Challenges in Digital
Transformation

Under Theme 1, “Teachers’ Adaptation and Challenges in Digital Transformation,”
comprised 17 sub-themes with 145 coding references, highlighting how faculty nav-
igate digital reform in higher vocational colleges. High-frequency sub-themes in-
cluded system compatibility, teacher technical skills, talent shortages, and resource
or policy constraints, reflecting both technical and operational challenges shaped by
institutional, human, and policy factors. Teachers demonstrated adaptive behaviors
such as active learning, collaboration, and teaching innovation, while also reporting
difficulties with uneven resource access, limited professional development, and in-
creased workload. Lower-frequency sub-themes, such as equipment gaps and psy-
chological pressure, point to specific institutional issues requiring attention in fu-
ture reforms. Figures 1-3 summarize the coding structure, frequency distribution,
and relative prominence of teachers’ adaptation and challenges, indicating areas that

influence the depth and sustainability of digital transformation.

System compatibility

Complex System UX Data Standards Needs Mismatch

Teacher Tech Skills

Digital Literacy Gap Senior Staff Resistance Operation Errors
Talent Shortage
|
| | |
Talent Shortage IT Staff Shortage Putsourcing Dependency

Resource & Platform

Funding Shortage Poor Infrastructure Vague Policy Guidance

Note. System Compatibility; Teacher Training; Resource Support.

Figure 1. Hierarchical structure of subthemes under Theme 1.
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Note. How digitalization improves management practice.

Figure 2. Frequency distribution of subthemes under Theme 1.

12%
15%

Simplified Admin Systems

= Auto Scheduling

= Paperless Reduction

= Data Visualization
Data-Driven Curriculum

= Early Warning System
Interdepartmental Efficiency

= Interaction Changes

= Info Overload

10%

11%

13%

Note. How Digitalization Improves Management Practice.

Figure 3. Proportion of subthemes under Theme 1.

4.1.1. Funding Shortage

“Funding shortage” was the most frequently mentioned sub-theme, accounting
for 19.3% of Theme 1 coding. Respondents highlighted that insufficient and non-
sustained funding constrained digital transformation in vocational colleges. For
example, one participant noted that many platforms operate for only a year or two

before maintenance lags, degrading user experience (01/01/3). Another empha-
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sized that costly software purchases, limited budgets, and annual funding cycles
often hinder system development, leading to a “hot phase followed by a cold phase”
(06/1/5; 12/1/5).

4.1.2. Digital Literacy Gap

“Digital Literacy Gap” appeared 14 times, accounting for 16% of Theme 1 coding.
This theme reflects disparities in digital proficiency among faculty and staff.
Younger teachers and administrators generally adapt quickly to new systems and
actively explore innovative teaching methods, whereas some older faculty and staff
remain accustomed to traditional paper-based or offline operations, experiencing
difficulties with platform applications and occasional operational errors. For ex-
ample, one interviewee noted: “Some older teachers and administrators have pri-
marily worked with paper and handwriting in the past, or at most used WPS and
Excel spreadsheets. Suddenly transitioning to online platforms presents chal-
lenges for them” (15/1/2). Another added: “Younger teachers quickly embrace
new technologies... Some senior faculty members adopt the system more slowly

and occasionally make operational errors” (02/1/3).

4.1.3. Senior Staff Resistance

“Senior Staff Resistance” appeared 10 times, accounting for 11.4% of Theme 1
coding. This theme reflects that some senior teachers exhibit resistance or a neg-
ative attitude during digital transformation, while younger teachers generally adapt
quickly and provide improvement suggestions. One interviewee noted: “Some senior
teachers have low acceptance of the new system and sometimes exhibit resistance”
(01/1/2). Another added: “Some older teachers show resistance, are unclear about
system operations, ask questions at every step, and sometimes accidentally delete

entries requiring re-entry” (11/1/2).

4.1.4. Data Standards

“Data Standards” appeared 10 times, accounting for 11% of Theme 1 coding. This
sub-theme reflects concerns about poor interoperability between systems and in-
consistent data formats, which require manual integration and increase adminis-
trative workload. One respondent noted: “Information isn’t fully integrated across
different systems and platforms, requiring manual coordination for cross-depart-
mental work” (04/1/2). Another added: “The main issue is the ‘silo effect’ between
information systems. Different vendors supply the systems used by various uni-
versity departments, and inconsistent data standards prevent data interoperabil-
ity” (02/1/2).

4.1.5. Needs Mismatch

“Needs Mismatch” appeared 8 times, accounting for 9% of Theme 1 coding. This
sub-theme reflects concerns about gaps between system design and practical teach-
ing needs, leading to underutilization. One respondent stated: “The system failed
to adequately account for the unique characteristics of our college’s courses, re-

sulting in severe scheduling chaos. We had to temporarily suspend its use... oth-
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erwise, it not only fails to improve efficiency but also creates extra work” (01/1/4).
Another noted: “Many systems are built with good intentions, but during actual
implementation, issues arise such as mismatched scenarios and insufficient will-
ingness among teachers to use them... updating teachers’ mindsets and trans-

forming teaching models takes time” (10/1/2).

4.1.6. Other Low-Frequency Subtopics

Other sub-themes in Theme 1 with lower frequency included complex system user
experience (3 mentions), talent shortage (2 mentions), IT staff shortage (3 men-
tions), outsourcing dependency (3 mentions), poor infrastructure (4 mentions),
and vague policy guidance (6 mentions). Although less frequent, these factors still
constrain digital transformation. Respondents noted shortages of multidiscipli-
nary talent, inadequate technical support, infrastructure misalignment, and lim-
ited funding affecting system updates and maintenance. Additionally, vague op-
erational guidelines hinder implementation and evaluation, suggesting that clearer

rules could support smoother transformation.

4.2. Key Support Factors for Digital Transformation

In Theme 2, “Key Support Factors for Digital Transformation,” comprised 15 sub-
themes with 130 coding references, highlighting the human, material, and strate-
gic factors that facilitate digital reform in higher vocational colleges. High-fre-
quency sub-themes included Leadership Engagement (13 references, 10.0%),
Equipment Upgrade (11 references, 8.5%), Online Platform Development (10 ref-
erences, 7.7%), Tiered and Categorized Teacher Training (10 references, 7.7%),
Pilot Teachers (13 references, 10.0%), High Platform Acceptance (14 references,
10.8%), and Improved Employability Outcomes (14 references, 10.8%). These find-
ings indicate that effective digital transformation relies on leadership support, hard-
ware and software infrastructure, teacher capacity building, and student learning
strategies. Lower-frequency sub-themes, while less prominent, also contribute to
systematic support for teaching and administrative digitalization. Figure 4 illus-
trates the hierarchical structure and relative prominence of Theme 2, emphasizing
the core elements necessary to ensure the smooth implementation of digital trans-

formation.

4.2.1. Leadership Engagement

“Leadership Engagement” appeared 13 times, accounting for 10.0% of the coding
within Theme 2. This sub-theme highlights the critical role of school leaders in
guiding strategy, coordinating resources, and ensuring policy support during dig-
ital transformation. Strong leadership enhances execution capability and teacher
confidence.

For example, one participant noted: “School leaders personally participate in
system trials or research, coordinate resources in a timely manner, and address
issues as soon as they arise. The leaders’ attention directly affects execution and
confidence” (01/2/1). Another added: “The school clearly promotes the use of
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digital tools in teaching and administration, provides support through policies
and funding, and encourages departments to try innovative approaches” (11/2/1).
Participants also mentioned that flexible planning and a “use-and-adjust” ap-

proach help reduce teachers’ concerns when adopting new systems (14/2/1).

Leadership Support

Leadership Engagement Task Force Strategic Integration

Resource & Platform

Equipment Upgrade Online Platform Smart Classroom

Industry Alignment

Industry Systems Co-created Project Digital Co-Build
Teacher Training &
Incentives
|
| [ |
Tiered Training Pllot Teachers Performance Link
Student Outcomes
|
[ [ |
High Platform Acceptance Self-Derected Learning Employability Gains

Note. Leadership Support; Resource & Platform; Industry Alignment;
Teacher Training & Incentives; Student Outcomes.

Figure 4. Hierarchical structure of key support factors under Theme 2.
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4.2.2. Equipment Upgrade

“Equipment Upgrade” appeared 11 times, accounting for 8.5% of the coding within
Theme 2. This sub-theme reflects colleges’ investments in hardware and techno-
logical resources to support digital transformation, enhancing teaching efficiency
and online instruction.

For instance, one participant noted: “The college upgraded the academic affairs
system server to improve stability; smart blackboards and interactive projection
equipment were installed; more portable terminals were provided for mobile of-
fice work and remote teaching. However, wireless signals in some classrooms re-
main unstable, affecting live teaching broadcasts” (02/2/3). Another added: “The
school optimized the network environment in multimedia classrooms and intro-
duced more comprehensive online platforms, improving convenience and effi-
ciency. However, some platforms have short authorization periods, slow service
responses, or lack mobile support, making it inconvenient to handle student af-
fairs after class” (01/2/3).

4.2.3. Online Platform

“Online Platform” appeared 10 times, accounting for 7.7% of coding within
Theme 2. This sub-theme reflects the role of comprehensive online platforms in
supporting teaching, student learning, and digitalized management, enhancing
teaching flexibility and interactivity.

For example, one participant noted: “The school has built a comprehensive
online platform that supports teacher-student interaction, course management,
and learning assessment, thereby enhancing teaching flexibility and quality”
(11/2/3). Another added: “Some system modules do not fully align with vocational
college needs, requiring manual data entry. New modules or secondary develop-
ment require dedicated budget support to ensure the platform’s long-term effec-
tiveness” (17/2/3).

4.2.4. Tiered Training and Pilot Teachers

“Tiered Training” appeared 10 times and “Pilot Teachers” 13 times, accounting
for 7.7% and 10.0% of coding within Theme 2. This sub-theme reflects the col-
lege’s strategy to enhance system proficiency through tiered, role-specific training
and demonstration by key instructors.

For instance, one participant noted: “Department- and position-specific group
training proved significantly more effective than large-scale sessions. The Infor-
mation Centre provided guidance during the system’s initial launch, allowing
teachers to seek immediate assistance, which boosted acceptance” (08/2/2). An-
other added: “Selecting proactive teachers as ‘seed candidates’ to master the sys-
tem first before guiding others, combined with tutorials and screen recordings,
markedly increased willingness to adopt the system” (17/2/2).

4.2.5. High Platform Acceptance and Self-Directed Learning
“High Platform Acceptance” appeared 14 times and “Self-Directed Learning” 4
times, accounting for 10.8% and 3.1% of coding within Theme 2. This sub-theme
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reflects students’ acceptance of digital platforms and their ability to engage in self-
directed learning.

For example, one participant noted: “Students in applied majors show high ac-
ceptance of tools like online experiment platforms, virtual simulations, and smart
classrooms” (13/2/5). Another added: “Students find the internship and training
management system convenient for checking placements, submitting records, and
clocking in” (14/2/5). Regarding self-directed learning, one participant stated:
“Students are proficient in using online discussions and group collaboration. They
are more proactive in class and integrate theory with practice through the plat-

form, enhancing learning outcomes” (11/2/5).

4.2.6. Employability Gains

“Employability Gains” appeared 14 times, accounting for 10.8% of coding within
Theme 2. This sub-theme reflects the positive impact of digital transformation on
students’ employability.

For instance, one participant noted: “Students interning at subway and rail
transit companies, having undergone simulated training exercises, adapt quickly
to on-the-job training” (10/2/5). Another added: “Students reported that the sys-
tems were similar to what they learned in school, making adaptation stress-free.
Digital tools support teaching and serve as a bridge to the workplace” (15/2/5).

Other low-frequency sub-themes include Task Force (4), Strategic Integration
(5), Smart Classroom (7), Industry Systems (9), Co-created Projects (4), Digital
Co-Build (5), and Performance Link (6). These sub-themes, though less frequent,
support digital transformation by enhancing cross-department collaboration,
technical teaching support, participation and innovation in curriculum design,
and linking digital applications to teaching and management performance.

Figure 5 and Figure 6 illustrate the frequency and relative proportion of all sub-

themes within Theme 2.
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Figure 5. Frequency distribution of subthemes under Theme 2.
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0,
9% 9%

8%

10%
8%

Leadership Engagement

= Task Force

= Strategic Integration
Equipment Upgrade
Online Platform

= Smart Classroom

= Industry Systems

= Co-created Projects

= Digital Co-Build

Note. Key Supporting Factors for Success.

Figure 6. Proportion of subthemes under Theme 2.

4.3. Management Practices in Digital Transformation

In Theme 3, “Management Practices in Digital Transformation” comprised 12
sub-themes with 108 coding occurrences, highlighting how vocational colleges
implement digital management strategies. High-frequency sub-themes included
Interdepartmental Efficiency (16 occurrences, 14.8%), Simplified Admin Systems
(14 occurrences, 13%), Data-Driven Resource Allocation (13 occurrences, 12%),
Data-Driven Curriculum (12 occurrences, 11.1%), Needs-Based Training (10 oc-
currences, 9.3%), and Data Integration Gap (10 occurrences, 9.3%). These sub-
themes reflect core practices such as optimizing administrative workflows, improv-
ing cross-department collaboration, allocating resources scientifically, refining cur-
riculum design, and designing targeted teacher training programs. Lower-fre-
quency sub-themes—Auto Scheduling (2), Paperless Reduction (4), Data Visual-
ization (4), Early Warning System (4), Interaction Changes (7), and Info Overload
(5)—indicate supplementary practices that enhance operational efficiency, infor-
mation transparency, and proactive management. Figure 7 summarizes the cod-
ing structure, frequency distribution, and relative prominence of management prac-
tices, highlighting key factors for evidence-based decision-making and efficiency

improvement.

4.3.1. Interdepartmental Efficiency
“Interdepartmental Efficiency” appeared 16 times, accounting for 14.8% of Theme
3 coding. This sub-theme reflects how vocational colleges enhance cross-depart-

mental collaboration using instant messaging, collaborative office platforms, and
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Admin Efficiency

Simplified Admin Systems Auto Scheduling Paperless Reduction

Data-Driven Decisions

Data Visualization Data-Driven Curriculum Early Waming System
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Figure 7. Hierarchical structure of subthemes under Theme 3.

online document systems. Respondents indicated that these digital tools reduce
manual and paper-based workflows while improving transparency and execution
efficiency. For example, one participant noted: “Through tools like WeChat, Ding-
Talk, and online documents, we can communicate in real time, boosting work effi-
ciency. Previously, much information was conveyed via phone calls or manual doc-
ument delivery” (11/3/3). Another added: “Notifications, material exchanges, and
task assignments between teachers, counsellors, and departments are mostly han-
dled online; internship schedules for all grades were filled in a single document, al-
lowing real-time editing and convenient viewing” (06/3/3). A third respondent em-
phasized: “For matters like class rescheduling, classroom borrowing, and urgent no-
tifications, digital platforms offer timely and traceable feedback, replacing printed
documents and physical workflows” (12/3/3). However, some participants also
mentioned issues related to “information overload”, noting that multiple platforms

and repetitive notifications caused confusion and message omissions. As one teacher
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explained: “Sometimes one notice must be sent to several groups, and repeated re-
minders make the information messy” (13/3/3). Another added: “We need to switch
between too many platforms, and some require installing separate apps on mobile

phones. This system fragmentation is also a problem” (15/3/3).

4.3.2. Simplified Admin Systems

“Simplified Admin Systems” appeared 14 times, accounting for 13% of Theme 3
coding. This sub-theme reflects how digital systems streamline administrative
processes, enhancing efficiency in approvals, document management, and course
scheduling. Respondents noted that digital tools reduce manual labor, eliminate
paper-based procedures, and improve data transparency. For example, one partici-
pant stated: “We now use OA office systems, HR platforms, and the Smart Cam-
pus data centre. Tasks like leave approvals or certificate printing previously required
offline signatures and multiple trips; now they can be completed with a single click,
with real-time progress and instant report export” (03/13/1). Another added: “The
academic affairs system handles student records, course scheduling, and grade en-
try on a single platform, reducing processing time from several days to one and
lowering error rates” (02/3/1). A third respondent emphasized: “Faculty can sub-
mit annual summaries and professional title applications online, with automatic
archiving; the system generates performance reports, reducing redundant work

and enhancing transparency and fairness” (03/3/1).

4.3.3. Data-Driven Resource

“Data-Driven Resource” appeared 13 times, accounting for approximately 12.0%
of the total codes under Theme Three. This sub-theme reflects how vocational
colleges achieve scientific and refined resource allocation during digital transfor-
mation by collecting and analysing data on teaching, experiments, equipment, and
finances. Respondents generally agreed that data-driven resource management
not only enhances decision-making accuracy but also optimizes the efficiency of
fund and equipment utilization.

For instance, one respondent noted: “The most significant change brought by
digitalization is resource allocation. Annual budget planning now integrates data
on classroom and lab usage frequency, equipment maintenance records, and
course offerings. This makes it immediately clear where capacity needs expansion
and where optimization is possible.” (10/3/4)

Another respondent added: “Training records were previously scattered. Now
the system automatically logs training frequency, content, and hours, providing
stronger justification for faculty development budgets. The financial system al-
lows viewing historical expenditure structures, providing reference for future dig-
ital project funding adjustments.” (13/3/4)

Additionally, another respondent noted: “By analysing student engagement and
resource usage through the platform, we can adjust teaching content and resources
to maximize utilization. This also enables more rational planning for equipment

upgrades and network infrastructure development.” (11/3/4)
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4.3.4. Data-Driven Curriculum

“Data-Driven Resource” appeared 13 times, accounting for 12% of Theme 3 cod-
ing. This sub-theme reflects how vocational colleges optimize resource allocation
through data on teaching, experiments, equipment, and finances, enhancing de-
cision-making accuracy and resource efficiency. For example, one participant
noted: “Annual budget planning now integrates data on classroom and lab usage,
equipment maintenance, and course offerings, clarifying where capacity needs ex-
pansion or optimization” (10/3/4). Another added: “Training records were previ-
ously scattered; now the system logs frequency, content, and hours, supporting
faculty development budgets. Historical expenditure data informs future digital
project funding” (13/3/4). A third respondent emphasized: “Analyzing student
engagement and resource usage enables adjustment of teaching content and re-

sources, and guides equipment upgrades and network development” (11/3/4).

4.3.5. Needs-Based Training

“Needs-Based Training” appeared 10 times, accounting for 9.3% of Theme 3 cod-
ing. This sub-theme reflects how vocational colleges design targeted, data-driven
teacher training to enhance digital competencies and teaching efficiency. One par-
ticipant noted: “Annual faculty training plans schedule digital literacy courses
based on system usage feedback to help faculty adapt to platform operations and
acquire analytical skills” (01/3/4). Another added: “Training prioritizes roles with
weaker operational capabilities, considering system usage frequency and feed-
back” (04/3/4). Additionally, tracking data such as course offerings, teaching hours,
classroom utilization, and funding structures informs adjustments to future train-

ing content and formats (12/3/4).

4.3.6. Data Integration Gap

“Data Integration Gap” appeared 10 times, accounting for 9.3% of Theme 3 cod-
ing. This sub-theme reflects insufficient integration across departmental systems,
requiring manual cross-platform data processing and leading to duplicate entries
and errors. One participant noted: “Although each department has its own sys-
tem, data doesn’t connect well. Sometimes we have to export and integrate it our-
selves, which is prone to errors” (13/3/5). Another added: “Systems keep multi-
plying, yet merging data from multiple platforms still requires manual processing”
(16/3/4). Others emphasized: “The academic affairs system, OA system, and stu-
dent evaluation platform operate independently without synchronization, causing
duplicate data entry” (08/3/5).

Other low-frequency sub-themes include Auto Scheduling (2 mentions), Pa-
perless Reduction (4), Data Visualization (4), Early Warning System (4), Interac-
tion Changes (7), and Info Overload (5). These sub-themes support digital trans-
formation by improving scheduling efficiency, enhancing information transpar-
ency, enabling early alerts, optimizing communication, and promoting better data
management practices. Figure 8 and Figure 9 illustrate sub-theme frequencies and

relative proportions.
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Figure 8. Frequency distribution of subthemes under Theme 3.
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Figure 9. Proportion of subthemes under Theme 3.

At the same time, the issue of “Info Overload” reflects another consequence of

insufficient data integration. Respondents mentioned that fragmented systems
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and repeated notifications across multiple platforms increased their cognitive bur-
den. As one teacher explained: “There are too many systems to check, and mes-
sages often repeat or get lost among different groups” (15/3/3). Another respond-
ent noted: “Information keeps coming from various apps, and we spend a lot of

time confirming what has already been sent” (13/3/3).

4.4. Enhancement of Teachers’ Digital Skills and
Industry-Education Integration Practices

In Theme 4, “Enhancement of Teachers’ Digital Skills and Industry-Education
Integration Practices” comprised 11 sub-themes with 99 coding occurrences,
highlighting how vocational colleges promote teacher digital competence and in-
dustry engagement during digital transformation. High-frequency sub-themes in-
cluded Multi-Dimensional Evaluation (17 occurrences, 17.2%), Sustained Fund-
ing (16 occurrences, 16.2%), Data Analysis Skills (13 occurrences, 12.1%), Al
Tools (12 occurrences, 13.0%), and Industry Practice (13 occurrences, 12.1%).
These sub-themes reflect a combination of scientific evaluation, financial support,
technology application, data skills development, and industry engagement to sup-
port teacher development and curriculum optimization. Respondents generally
emphasized that multi-dimensional evaluation provides a scientific basis for mon-
itoring platform effectiveness and teaching-learning outcomes; sustained funding
and Al tools ensure smooth implementation of training and digital initiatives; en-
hancement of data analysis skills enables precise instructional design; and indus-
try practice strengthens understanding of current industry standards and the
practical value of teaching cases. Figure 10 illustrates the coding frequency distri-

bution for these sub-themes.

4.4.1. Multi-Dimensional Evaluation

“Multi-Dimensional Evaluation” appeared 17 times, accounting for approxi-
mately 17.2% of the coding within Theme 4, reflecting the importance of estab-
lishing a scientific and comprehensive evaluation system during digital trans-
formation. Respondents emphasized assessing not only teaching outcomes but
also platform effectiveness, faculty workload, and student learning improve-
ments. For example, one noted: “We should establish a multi-dimensional eval-
uation system that integrates teaching quality assessments, student satisfaction
surveys, and platform backend usage data.” (01/4/4) Another added: “Evalua-
tions should cover user satisfaction, changes in teaching and management effi-
ciency, and student learning outcomes, forming comprehensive reports to guide
improvements.” (11/4/4) Overall, such evaluation mechanisms provide a scien-
tific basis for monitoring platform performance and optimizing teaching prac-

tices.

4.4.2. Sustained Funding
“Sustained Funding” appeared 16 times, accounting for approximately 16.2% of

the coding within Theme 4, highlighting the importance of continuous financial
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Figure 10. Hierarchical structure of subthemes under Theme 4.

support for digital transformation and related training. Respondents noted that
dedicated funding ensures smooth implementation of teacher training, platform
development, Al tools, and industry practice programs. For example, one stated:
“Establishing dedicated training funds for digital transformation would signifi-
cantly improve implementation. Most current budgets are general-purpose and
cannot cover Al tools or platform operations.” (10/4/3) Another added: “Dedi-
cated funding for targeted training or hiring professional instructors greatly ben-
efits both teachers and administrators.” (4/15/3) Sustained financial support thus

underpins effective digital initiatives and teacher development.

4.4.3. Al Tools
“Al Tools” appeared 12 times, accounting for approximately 13.0% of the coding
within Theme 4, highlighting the role of Al-assisted teaching and management

tools in enhancing teachers’ digital skills and instructional design. Respondents
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noted that AI tools support lesson preparation, data-driven instructional deci-
sions, and teaching effectiveness, though challenges include limited faculty expe-
rience and lack of systematic guidance. For example, one stated: “Many teachers
are willing to try digital platforms but don’t know how to effectively leverage data
for teaching improvement.” (01/4/1) Another added: “While basic platform oper-
ations are mastered, gaps remain in using Al for lesson preparation and instruc-
tional design; younger teachers are interested but often have to ‘feel their way for-
ward’.” (14/4/1)

4.4.4. Data Analysis Skills

“Data Analysis Skills” appeared 13 times, accounting for approximately 12.1% of
the coding within Theme 4, highlighting the need to strengthen faculty capabili-
ties in leveraging instructional data for teaching and management. Respondents
noted that enhancing data analysis skills is crucial for refining course design, mon-
itoring student progress, and using Al-assisted tools. For example, one stated:
“Many teachers are willing to try digital platforms but don’t know how to effec-
tively apply data to teaching improvements.” (01/4/1) Another added: “While
platforms offer features like intelligent question banks and learning trajectory
analysis, few teachers know how to use them or interpret the data meaningfully.”
(11/4/1)

4.4.5. Industry Practice

“Industry Practice” appeared 13 times, accounting for approximately 12.1% of the
coding within Theme 4, highlighting the role of faculty participation in corporate
internships and industry-education integration to enhance teaching relevance
and professional skills. Respondents noted that such practices help teachers inte-
grate current industry insights into courses, improving students’ practical under-
standing and engagement. For example, one stated: “After participating in rail
transit company projects, teachers can integrate the latest industry insights into
their teaching, making courses feel more ‘grounded’ to students.” (10/4/2) Another
added: “Through hands-on training and sharing experiences from cross-border e-
commerce programs, courses become more practical, sparking greater student in-
terest.” (11/4/2)

Low-frequency sub-themes, including Joint Training Projects, Industry-Ori-
ented Tasks, Platform Standards, Weak Resource Sharing, and Resource-Linked
Evaluation, also play supporting roles. Respondents emphasized that joint projects
and industry tasks provide teachers with direct exposure to professional workflows,
while challenges remain in platform standards and resource sharing. Resource-
linked evaluation, through self-assessments and case studies, helps monitor plat-
form effectiveness and guide improvements. High-frequency sub-themes domi-
nate the coding, with low-frequency sub-themes supplementing implementation.
Figure 11 and Figure 12 illustrate the sub-theme proportions and overall frame-
work for faculty digital skill enhancement and industry-education integration

practices.
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Figure 11. Frequency distribution of subthemes under Theme 4.
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Figure 12. Proportion of subthemes under Theme 4.

5. Discussion

This study identifies a complex interplay of challenges, supporting factors, and
management practices shaping digital transformation in higher vocational colleges.
The findings reveal that faculty face a convergence of five primary challenges: in-
sufficient funding, digital literacy gaps, resistance from senior faculty, poor system

compatibility, and misaligned technological needs. These factors collectively con-
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strain faculty adaptability, which emerges as the critical linchpin determining the
success of digital initiatives. This indicates that digital transformation is not merely
a technological upgrade but a systemic process dependent on the coordinated in-
terplay of human competence, institutional support, and technological integra-
tion.

The alignment of these challenges with existing literature confirms their uni-
versality. Prior research has consistently highlighted inadequate infrastructure,
funding limitations, and disparities in digital literacy as common barriers in higher
education (Carmo et al., 2025; Martin & Xie, 2022). However, this study extends
this understanding by uncovering deeper structural issues. For instance, resistance
from experienced faculty often stems not from intrinsic attitudes but from sys-
temic failures—inadequate training, a lack of incentives, or technology designs
that ignore practical classroom needs. This critical distinction suggests that ad-
ministrators must look beyond superficial resistance to address the underlying in-
stitutional and design flaws that fuel it. This pattern is consistent with the findings
in Theme 1. Senior faculty resistance often occurs alongside the “Digital Literacy
Gap” and “Needs Mismatch”. Many experienced teachers received limited train-
ing and found that system functions did not match their actual teaching needs.
These conditions reduced their willingness to engage with new technologies. There-
fore, their resistance is more likely caused by systemic and design-related con-
straints rather than personal attitudes.

These teacher-level challenges affect the implementation of teaching activities
and bring new managerial and decision-making challenges to administrators.
First, teachers’ limited digital literacy and the unequal distribution of training re-
sources create coordination pressure when designing training programs and allo-
cating budgets. Second, the resistance of some senior teachers slows the integra-
tion of new technologies into teaching, increasing administrators’ workload in
communication and motivation. Moreover, the gap between technological require-
ments and instructional goals adds uncertainty to decision-making, forcing man-
agement to balance technological investment with practical feasibility.

Conversely, the study also identifies key enabling factors that facilitate trans-
formation. Leadership support, strategic equipment upgrades, and the develop-
ment of robust online platforms were widely recognized as foundational. Further-
more, tiered training programs, the influence of exemplary early adopters, high
student acceptance, and tangible employment benefits for graduates were pivotal
in motivating faculty engagement. These findings resonate with organizational
change theory, emphasizing that successful transformation requires multi-dimen-
sional support systems that simultaneously address motivation, capability, and op-
portunity (Carmo et al., 2025). The positive student outcomes, such as enhanced
engagement and employability, align with global observations on the benefits of
digital vocational education (Sappaile, 2025), though their attribution requires
cautious interpretation amid external market forces.

These enabling factors collectively mitigate the barriers identified in Theme 1.
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Tiered training and peer mentoring programs contribute to narrowing the digital
literacy gap and alleviating senior faculty resistance by offering structured, needs-
oriented learning opportunities. Leadership commitment remains essential for sus-
taining motivation and fostering a supportive institutional climate. When teach-
ers observe tangible benefits for students, they tend to adopt digital practices more
willingly and progressively. Furthermore, these supports establish a feedback mech-
anism that links individual adaptation with institutional management. Well-de-
signed training frameworks and transparent communication channels help reduce
coordination pressures and enhance the overall efficiency of policy implementa-
tion.

At the management level, digital transformation manifests in three key prac-
tices: enhanced cross-departmental collaboration, data-driven decision-making for
resource allocation and curriculum design, and streamlined administrative pro-
cesses. While digital tools can significantly improve communication and trans-
parency, their efficacy is not automatic. As Antonopoulou et al. (2023) note, real-
izing these gains depends on parallel improvements in governance, clear respon-
sibility delineation, and sustained leadership. Similarly, the potential of data-driven
optimization is often hampered by poor data integration and inconsistent stand-
ards (Li et al., 2024), pointing to the necessity of strong data governance frame-
works (Vincent-Lancrin & Gonzélez-Sancho, 2023).

A significant managerial challenge that emerged is information overload. The
proliferation of systems and data can paradoxically impede decision-making and
increase cognitive burden, suggesting that institutions must prioritize information
governance, interface simplification, and intelligent filtering to prevent “data fa-
tigue” (Tafesse et al., 2024). Finally, an alternative explanation for perceived effi-
ciency gains warrants consideration: some improvements may be attributable to
behavioral inertia from pandemic-era remote work habits rather than the new dig-
ital systems themselves. This highlights the need for longitudinal research to dis-
entangle the specific impacts of technological investment from other concurrent
factors.

From a practical perspective, sustainable transformation requires long-term fi-
nancial planning, systematic, needs-aligned teacher development, and effective
data governance. Tiered training, peer-led “seed teacher” programs, and feedback
mechanisms can enhance faculty engagement and system usability, while improved
interoperability mitigates data silos and overload. Transparent communication of

the impact on student outcomes can further sustain institutional support.

6. Conclusion

This study demonstrates that digital transformation in higher vocational colleges
is a complex, systemic endeavor, where success is determined not by technology
alone, but by the synergistic alignment of institutional, human, and technological
factors. The findings reveal that the process is inherently non-linear, as advance-

ments in one area—such as system upgrades—are often undermined by constraints
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in others, like faculty readiness or unsustainable funding. Crucially, the research
highlights that user adoption is not merely a training issue but a design one; the
alignment between digital tools and actual teaching needs directly dictates faculty
willingness to engage. Furthermore, the pursuit of external legitimacy emerges as a
vital, yet often overlooked, institutional motivator for sustaining these efforts. Fi-
nally, the study establishes that the post-adoption phase presents its own critical
challenges, where a lack of data maturity and poor system integration can cripple
potential gains, demanding parallel investments in organizational learning and pro-
cess re-engineering. In essence, this article concludes that for digital transformation
to be effective and sustainable, it must be managed as an integrated organizational
change. This requires continuous coordination between technological investment,
supportive institutional structures, and a deep-seated commitment to developing

human capital.
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