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Abstract: With the continuous advancement
of technology, big data and artificial
intelligence are increasingly permeating daily
life and work. The digital transformation of
university tuition management is an
important component of building smart
campuses. This paper, based on the digital
transformation context, conducts an in-depth
analysis of the current state and existing
issues in university tuition management, in
the context of digital transformation, explores
strategies for optimizing university tuition
management pathways, and provides
references for universities to build efficient,
intelligent, and secure tuition management
systems, thereby enhancing the overall level
and efficiency of university financial
management.
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1. Introduction
University tuition fees, a key component of fee
management, are crucial for ensuring
institutional financial stability and are essential
for sustainable operations. The development of
emerging technologies such as the Internet of
Things, big data, and artificial intelligence has
presented new challenges and opportunities for
university fee management [1]. University
financial staff should actively explore the
positive impact of digital intelligence on fee
management, innovate fee management
approaches, modernize and intelligently
transform these financial processes, promote the
sharing and analysis of university fee big data,
enhance university's smart financial management
capabilities, and provide a solid foundation for
the sustainable development of all university
initiatives. This transformation not only relates
to the improvement of financial management
efficiency but also has a profound significance
for the modernization of overall university

governance capabilities.

2. The Current Status of Fee Management in
Higher Education Institutions in the Context
of Digital Intelligence

2.1 Initial Progress Has Been Made in the
Construction of an Information-Based
Charging System
In recent years, various universities have
increased their investment in the informatization
of education fee management, introducing fee
management information systems developed and
designed by third parties [2]. These systems have
enabled online inquiry and payment of certain
miscellaneous fees, improving the efficiency of
fee collection and providing convenience for
students and parents. Some universities have
established unified fee management platforms
that integrate data resources from multiple
departments, such as academic affairs, student
affairs, and finance, providing more
comprehensive, accurate, and timely data
support for fee management. These platforms
have demonstrated the benefits of information
sharing and collaborative operations. These
advancements lay the groundwork for the
in-depth application of digital and intelligent
technologies, and have also shown universities
the improvements in management efficiency that
information technology can bring.

2.2 Digital Intelligence Technology Begins to
Be Applied in the Field of Toll Collection
The Internet's development has spurred the
adoption of technologies such as mobile
payments, streamlining college tuition payments,
making them more convenient and efficient [3].
This has not only reduced manual operations but
also lowered management costs. Some colleges
have applied artificial intelligence technology to
tuition consultation and complaint handling.
Intelligent customer service robots quickly
respond to questions from students and parents,
and, as a result, service quality improved while
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financial management became standardized.
Many universities are piloting blockchain
electronic receipts and contactless payments,
enabling automatic issuance of corresponding
invoices after payment. Users can verify the
authenticity, amount, and other key information
of electronic receipts with a single click,
ensuring the legality and validity of the
documents. This also further reduces payment
processing time and reconciliation costs. The
continuous expansion of application scenarios
for these technologies is gradually freeing fee
management from traditional limitations, paving
the way toward intelligent and automated
solutions.

2.3 Innovation in Fee Management Models
Continues to Advance
With the rise of digital intelligence, university
fee management has evolved from manual to
information-based processes and from
single-department to multi-department
collaboration. A fee management team led by
financial staff has been established to enhance
collaboration and communication between
financial personnel and staff from relevant
departments, creating a collaborative
management framework for fee management. To
meet the needs of diverse student groups,
universities are actively exploring diversified
payment methods, such as installment payments
with deadlines and personalized payment plans,
aiming to accommodate various student
circumstances and enhance the flexibility and
approachability of fee management. Innovations
in management models have broken down the
barriers of traditional management, making fee
collection more flexible and adaptable and better
aligned with students' actual needs.

2.4 University Fee Management is
Transforming From "Collecting" to
"Serving"
The establishment of an information-based fee
management platform has integrated multiple
data sources within the university. The digital
platform is no longer limited to the collection of
tuition and accommodation fees but is expanded
to fragmented scenarios such as textbook
procurement, health checkup appointments,
campus card top-ups, thesis plagiarism checks,
and deposits for international exchange
programs, forming a "one-stop" campus payment
portal. Simultaneously, utilizing a visual portal,

blockchain-based bills, and real-time warning
mechanisms, the flow of funds, invoices, and
business operations are made public
simultaneously. Students can check and pay fees
online, file appeals, and request refunds, while
the university proactively accepts supervision,
upgrading the fee collection process into a
transparent ecosystem of data sharing, risk
co-management, and service integration. This
transformation embodies the university's
student-centered service philosophy, extending
fee collection from merely collecting funds to
providing all-around service guarantees.

3. Issues in University Fee Management in
the Context of Digital Intelligence

3.1 Differences in the Degree of
Informatization
While some universities have achieved
significant progress in building fee collection
information systems [3], most institutions lag
behind in information technology infrastructure,
with incomplete system functions, delayed data
updates, and severe information silos, making it
difficult to achieve effective integration and data
sharing with the information systems of various
departments within the university. These
limitations hinder fee collection efficiency, delay
data availability, and undermine comprehensive
data analysis and utilization. Consequently, they
severely restrict the potential for in-depth
integration of digital and intelligent technologies
in fee management. Universities are urgently in
need of establishing unified data standards and a
data sharing platform to achieve real-time
connectivity and interoperability of data,
enabling cross-departmental synchronization and
integrated decision-making. This uneven
development of information technology not only
hampers the overall improvement of
management levels but also may lead to unfair
distribution of educational resources.

3.2 Data Security and Privacy Protection
Face Challenges
The integration of information technology into
university tuition fee management entails the
capture, storage, and transmission of sensitive
data, including student personal information and
payment records [4]. However, some universities
have loopholes in data security management and
privacy protection, lacking mature and
comprehensive data encryption methods, strict
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and standardized access control, and scientific
and effective backup and recovery solutions.
Consequently, these vulnerabilities render
universities vulnerable to data breaches, such as
information leaks and data tampering, which
jeopardize students' legal rights and interests and
negatively impact the universities' public image.
It is imperative to introduce zero-trust
architecture and privacy-enhancing computation
technologies to achieve "least privilege access,
end-to-end encryption, and dynamic data
masking," and to fortify the data security
perimeter, thereby ensuring data security. In an
era where data is a core resource, data security
and privacy protection are essential bottom lines
that must be upheld throughout the digital
transformation process. Any oversight could lead
to irreparable losses.

3.3 The Charging Process Needs to Be
Optimized
In the context of digital intelligence, there are
still shortcomings in the actual operation of
college tuition collection processes [5]. For
instance, some universities lack clear definitions
of fee items, fail to provide transparent
disclosures, or do not promptly adjust fee
standards. The lack of timely and adequate
information disclosure fosters misunderstandings
and doubts among students and parents
regarding fee policies; furthermore, cumbersome
fee approval procedures, coupled with
multi-departmental coordination and multi-tiered
approval mechanisms, prolong processes and
significantly hinder operational efficiency.
Finally, the absence of a systematic overdue fee
collection process, combined with the failure to
promptly collect overdue fees, impedes the
schools' ability to recover funds and ultimately
jeopardizes their financial stability. An
incomplete process not only reduces
management efficiency but also increases the
likelihood of conflicts between teachers and
students, thereby impacting the harmonious and
stable development of higher education
institutions.

3.4 Personnel Quality Does Not Meet Digital
Intelligence Requirements
The integration of digital transformation into
higher education fee management has placed
higher demands on financial personnel in terms
of professional competence and overall quality
[6]. However, there is currently a significant gap

in digital literacy among higher education
financial teams. They lack sensitivity to
cutting-edge technologies such as big data and
artificial intelligence, lack digital thinking, and
struggle to adapt to the complex functions of
intelligent fee management systems, thereby
failing to fully leverage the advantages of digital
technology in fee management. Some
universities do not prioritize digital and
intelligent training for financial staff, resulting in
a disconnect between their knowledge and skills
and the development of digital and intelligent
technologies. This fails to meet the evolving
requirements of fee management in higher
education institutions under the digital and
intelligent landscape. The shortcomings in
personnel quality are a significant constraint on
the in-depth advancement of digital
transformation. Only by addressing this issue
can the full potential of digital technologies be
unleashed.

4. Optimization Pathways for University Fee
Management in the Context of Digital
Intelligence

4.1 Strengthen Information Technology
Development and Improve the Level of
Intelligent Toll Management
(1) Improve the fee management information
system
Higher education institutions should increase
investment in funds and technology to optimize
and upgrade their fee management information
systems [7]. They should select fee management
software that is stable, comprehensive, and
easily expandable to address the diverse needs of
fee management functions. Furthermore, beyond
essential modules such as fee standard setting,
online payment, project management, data
querying, statistical analysis, and notification
sending, this software should facilitate data
interoperability and sharing with university
financial, academic affairs, and student affairs
systems. This integration will break down
information silos to create an integrated digital
and intelligent fee management platform, which,
in turn, will improve the accuracy and timeliness
of data processing and support scientific
decision-making in fee management. A
comprehensive information system is the
foundation of digital intelligence management,
providing strong technical support for the
implementation of various tasks.
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(2) Deeply apply digital and intelligent
technologies
Higher education institutions should actively
utilize digital and intelligent technologies such
as big data, artificial intelligence, and blockchain
to drive the digital and intelligent transformation
of fee management. Analyzing fee data through
big data technology allows institutions to discern
student payment patterns and potential
delinquency risks. This data-driven insight
supports differentiated fee structures, more
targeted payment reminders, and improved fee
policies. Employing artificial intelligence
enables institutions to create intelligent payment
platforms and customer service systems,
providing students and parents with 24/7 online
payment inquiries and service processing, which
vastly improves service response and quality.
Utilizing the decentralized ledger, tamper-proof
mechanisms, and encryption of blockchain
technology, universities can ensure the security
of fee data throughout the entire process. This
approach mitigates data fraud and misconduct
from a technical standpoint and significantly
enhances student trust in university fee practices.
The in-depth application of digital and
intelligent technologies allows for more precise,
efficient, and secure fee management, and is key
to achieving management upgrades.
(3) Promote the application of mobile payments
and electronic receipts
Universities should actively expand payment
methods, streamline payment processes, and
offer students and parents safe, convenient, and
efficient payment channels. Replace traditional
paper receipts by integrating the fiscal electronic
receipt system with the university fee
management system. This enables
comprehensive electronic management of
receipts—from issuance, transmission, and
storage to verification and user-end
download—substantially reducing management
costs and boosting operational efficiency. The
non-alterable nature of electronic invoices
provides a reliable basis for auditing and
supervision, further enhancing the financial
transparency and credibility of universities. The
widespread adoption of mobile payments and
electronic invoices not only aligns with the
trends of the times but also offers students and
faculty a more convenient service experience.

4.2 Strengthen Internal Control to Ensure
the Safety and Standardization of Fee

Management
(1) Improve the fee management system
During the upgrade of their digital fee
management systems, universities should clarify
management responsibilities, optimize
workflows, define approval authorities, and
strengthen risk control [8]. They should also
establish and improve fee management standards,
striving for the institutionalization,
standardization, and normalization of fee
management practices. Furthermore, they need
to establish a fee management accountability
system. For any violations, such as unauthorized
charging, embezzlement of funds, or data
breaches, they should strictly enforce
accountability procedures in accordance with
regulations, and impose severe penalties to
ensure the authority and rigor of fee
management. A sound institutional framework
ensures standardized management, enabling all
tasks to be regulated and followed by established
rules.
(2) Strengthen data security management
To bolster the security of fee-related data,
universities must prioritize data security
management and establish a comprehensive,
multi-layered data protection system. This
system should employ technical measures such
as data encryption, access permission control,
firewall settings, and intrusion detection to
protect fee data during storage, transmission, and
retrieval, thereby preventing risks such as data
leakage, malicious tampering, or accidental loss.
Furthermore, they should regularly back up data,
strengthen daily monitoring of data security, and
enhance emergency response measures to ensure
timely and effective countermeasures in the
event of security incidents, thereby minimizing
losses and impacts. Data security is the lifeline
of digital and intelligent management; only by
ensuring data security can we earn the trust of
faculty and students.
(3) Standardize fee collection processes and
access rights management
Higher education institutions should regularly
review and optimize fee collection approval
processes and responsibility allocation. They
should establish sound fee management
processes, allocate roles and grant appropriate
system access and operational permissions to fee
management personnel to ensure segregation of
duties and mitigate operational risks. Moreover,
they should conduct regular audits and
assessments of fee collection operations. This
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practice is necessary to strengthen supervision
and inspection of fee collection processes,
promptly identify and rectify existing issues, and
ensure that fee management operations are
conducted lawfully, compliantly, and in an
orderly manner. Standardized processes and
authority management can effectively prevent
operational risks and ensure that fee collection is
fair, just, and transparent.

4.3 Improve Personnel Quality and Build a
Team of Digital and Intelligent Toll
Management Talent
(1) Strengthen digital and intelligent training
and education
Higher education institutions should adopt a
combination of online and offline training
methods [9], such as internal training and
lectures by external experts, to develop a
comprehensive digital and intelligent talent
cultivation plan. They should provide training in
big data analysis, artificial intelligence, and
other related fields for tuition fee management
personnel, thereby empowering them to improve
their digital and intelligent operational skills and
application capabilities. Financial staff are
encouraged to actively participate in academic
seminars related to digital and intelligent
technologies, strengthen exchanges with peer
institutions, and continuously monitor industry
trends and cutting-edge technologies, broadening
their horizons and improving their overall
professional competence.
(2) Optimize personnel structure and allocation
Higher education institutions can optimize the
allocation of financial personnel by cultivating
talent in specialized fields such as data analysis,
information security, and system maintenance to
meet the demands of digital and intelligent
development in fee management. For personnel
who cannot meet the requirements of digital and
intelligent fee management, internal training and
job reassignment should be used to enhance their
professional capabilities, furthering the
fulfillment of their roles in fee management.
(3) Encourage innovation and practice
Institutions should encourage financial personnel
to engage in innovative practices, exploring new
fee management methodologies and
technological applications. They should offer
rewards to personnel who achieve innovation
results, stimulating creativity and autonomy.
Furthermore, they should strengthen cooperation
and exchange with other higher education

institutions. This will promote joint research and
practice on the digital and intelligent
transformation of fee management. They should
also establish mechanisms for sharing
experiences and successes, thereby facilitating
the high-quality development of digital and
intelligent fee management across all
participating institutions.

5. Conclusion
The advancement of digital and intelligent
technology brings both opportunities and
challenges for university fee management. By
analyzing the current state and issues within this
area, leveraging digital and intelligent
technology to propose optimization pathways,
and enhancing the digital and intelligent
management capabilities of financial staff in a
targeted approach, we can improve the service
quality, efficiency, and security of university fee
management. Higher education institutions
should keep pace with developments, promptly
update their information technology
infrastructure, improve internal control systems,
and enhance personnel quality, continuously
optimizing fee management models and methods.
These efforts will propel the modernization and
intelligent development of fee management in
higher education, providing robust financial
backing for high-quality advancement in the
sector. As digital and intelligent technologies
continue to evolve and find deeper applications,
fee management in higher education institutions
will become more scientific and standardized,
revitalizing the sector and fueling the sustained
growth of higher education institutions. Higher
education institutions should embrace a
commitment to continuous learning, proactively
track cutting-edge technologies like AI and
privacy-enhancing computation, and
dynamically assess and iterate fee strategies.
This approach is crucial for building a
sustainable, trustworthy, and student-centric new
paradigm of digital and intelligent financial
governance. While the path ahead may be
challenging, sustained innovation and practical
application will undoubtedly propel higher
education fee management toward greater
intelligence and scientific advancement.
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