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ABSTRACT The cultivation of college students’ employability in textile engineering and fiber science
is an important indicator of higher education quality and directly affects individual development and
industrial human resource allocation. To construct a systematic student development support system,
this paper begins with an analysis of employability structure and clarifies the cultivation priorities
of professional ability, general ability, and adaptability. The support system includes four dimensions:
curriculum teaching, practical training, career guidance, and resource guarantee, and it forms an
educational synergy through collaborative mechanisms. Its effective operation relies on professional
teaching teams, informatized platform construction, and dynamic evaluation and feedback. The system
runs through the whole process from enrollment to employment and strengthens an ability-oriented
educational philosophy aligned with industrial demand. For emerging engineering fields, including smart
textiles, electromagnetic sensing, wireless communication, and advanced fiber systems, the framework
emphasizes that employability support should connect disciplinary knowledge, practical engineering
platforms, and adaptive career development to improve students’ capacity for technological innovation
and workplace transition.

INDEX TERMS employability, student development, engineering education, smart manufacturing,
electromagnetic sensing

I. INTRODUCTION

H IGHER education undertakes the important mission
of cultivating high-quality talents, and the level of

students’ employability in specialized fields such as tex-
tile engineering and fiber science directly reflects the ef-
fectiveness of this educational mission. Strengthening the
technical proficiency and innovative capacity of graduates
ensures they can lead the transformation of modern tex-
tile manufacturing and advance the global competitive-
ness of the industrial sector. With the transformation and
upgrading of the economy and society, employers have
put forward higher requirements for the ability structure
of graduates, and the traditional training mode is facing
the problem of insufficient adaptability. Employability not
only includes professional knowledge and skills, but also
covers comprehensive literacy such as innovative thinking,
teamwork and lifelong learning. Modern higher education
institutions must transcend traditional knowledge-transfer
models by establishing an all-round and multi-level student
development support system. This framework integrates
teaching resources, textile engineering practical platforms,
and guidance services into a collaborative mechanism. Such
integration empowers students to transition smoothly from

campus to the high-tech textile manufacturing workplace,
and guidance services into a collaborative mechanism that
helps students smoothly transition from campus to the
high-tech textile manufacturing workplace. By embedding
domain-specific technical training and fiber science research
into this framework, the model significantly improves stu-
dents’ employment competitiveness and long-term career
development potential.

II. ANALYSIS OF STUDENT DEVELOPMENT NEEDS
ORIENTED BY EMPLOYABILITY
A. MULTI-DIMENSIONAL STRUCTURE MODEL OF
EMPLOYABILITY
Employability is essentially a collection of comprehensive
qualities for individuals to successfully enter and adapt to
the labor market, and its structure presents obvious hier-
archical and correlational characteristics. Based on human
capital theory and competency-based education concept,
employability can be decomposed into three core dimen-
sions: professional ability, general ability and adaptability.
As the basic layer, professional ability includes the mastery
of disciplinary knowledge system, the proficiency of pro-
fessional skills and the depth of industry cognition. These
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elements directly determine whether graduates can meet
the technical requirements of specific positions [1]. General
ability, located in the middle layer, includes cross-domain
skills such as communication and collaboration, problem-
solving, critical thinking and information processing. This
kind of ability has the characteristics of strong transfer-
ability and wide applicability, enabling individuals to cope
with different work situations. Adaptability, located at the
top layer, is reflected in career resilience, willingness to
continuous learning and ability to adapt to the environ-
ment, which plays a long-term supporting role in career
development [2]. The three dimensions are interdependent

and dynamically evolving: professional ability serves as the
foundational core, acting as the essential carrier through
which general abilities are applied, while general ability
in turn enhances the specialized execution of professional
skills. Adaptability, positioned at the top layer, ensures the
continuous renewal of these underlying competencies in
a changing environment. This multi-dimensional structure
model reveals that the cultivation of employability needs to
break through single knowledge transmission and turn to
the systematic integration and coordinated development of
ability elements, as shown in Table 1.

TABLE 1. Multi-dimensional Structure Model of Employability

Ability Dimension Core Elements Forms of Performance Training Cycle

Professional Ability Disciplinary knowledge, professional skills,
industry cognition

Theoretical application, technical operation,
professional judgment

Full cycle (Years 1–4)

General Ability Communication and collaboration,
problem-solving, critical thinking

Teamwork, scheme design, logical analysis Full cycle (Years 1–4)

Adaptability Career resilience, learning willingness,
adaptability

Stress management, knowledge renewal,
situational adjustment

Full cycle (Years 1–4)

B. IDENTIFICATION OF SUPPLY-DEMAND
CONTRADICTIONS IN COLLEGE TALENT TRAINING
At present, there is a structural mismatch between college
talent training and the demand of the labor market, and
this contradiction presents itself at multiple levels. The
curriculum setting lags behind the speed of industrial de-
velopment, and the teaching content of some majors still
takes the traditional disciplinary system as the framework,
failing to timely incorporate knowledge related to new
technologies, new formats and new models, resulting in a
time gap between graduates’ knowledge structure and job
requirements. The weakness of practical teaching is promi-
nent: the high proportion of theoretical class hours squeezes
the training space, and the insufficient depth of school-
enterprise cooperation makes students lack opportunities to
experience real work scenarios, often facing the dilemma
of theory-practice decoupling upon graduation [3]. There
is an obvious deviation in the focus of ability training:
colleges and universities overemphasize the imparting of
professional knowledge while ignoring the development
of general abilities. Students have insufficient training in
teamwork, cross-cultural communication, innovative think-
ing and other aspects, making it difficult to adapt to the
requirements of modern enterprises for compound talents.
The imperfect career guidance system exacerbates the dis-
connection between supply and demand. Many students lack
systematic cognition of industry trends, career paths and
job-hunting skills, and show blindness and passivity when
choosing jobs. The root cause of these contradictions lies in
the information asymmetry and lack of feedback mechanism
between colleges and universities and the market under the
inertia of the traditional education mode, making talent

training unable to quickly respond to changes in external
demand.

C. EXTRACTION OF KEY ELEMENTS OF STUDENT
DEVELOPMENT SUPPORT
Constructing an effective student development support sys-
tem requires identifying and integrating a variety of key
elements that jointly act on the process of ability forma-
tion. As a basic element, curriculum resources include not
only the scientific setting of professional courses, but also
the reasonable configuration of general education, inno-
vation and entrepreneurship education and other modules.
The curriculum system needs to reflect ability orientation
rather than simple knowledge accumulation. Practical plat-
forms constitute supporting elements: on-campus labora-
tories, training bases and off-campus internships form a
three-dimensional practical network, providing students with
progressive training opportunities from simulation training
to real operation [4]. Guidance services are guiding el-
ements, covering multiple dimensions such as academic
counseling, career planning and psychological support. A
professional guidance team can help students clarify their
development direction and solve growth puzzles. Evaluation
and feedback are regulatory elements: through phased ability
evaluation, employer feedback, graduate follow-up surveys
and other methods, weak links in the training process are
found in a timely manner and targeted improvements are
made. The collaborative mechanism plays an integrated role,
breaking down the barriers between teaching departments,
student work systems, employment centers and enterprise
resources to form an educational joint force. These elements
do not exist in isolation, but form an organic whole of
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mutual support through the interaction and integration of
information flow, resource flow and service flow, ensuring
that students receive continuous and precise support at
different development stages.

III. OVERALL ARCHITECTURE DESIGN OF THE
STUDENT DEVELOPMENT SUPPORT SYSTEM
A. THEORETICAL BASIS AND DESIGN PRINCIPLES OF
SYSTEM CONSTRUCTION
The construction of the student development support system
is rooted in the cross-integration of multiple theoretical
frameworks. Human capital theory emphasizes the role of
education investment in improving individual productivity,
providing theoretical support for the economic value of
ability cultivation. Career development theory reveals the
phased characteristics of career growth, requiring the sup-
port system to match the differentiated needs of differ-
ent development periods, forming a coherent chain from
the establishment of cognition in the exploration period
to the consolidation of ability in the establishment pe-
riod. Competency-based education theory breaks through
the traditional disciplinary knowledge framework, taking
observable and measurable ability indicators as training ob-
jectives, making the education process more focused on the
comprehensive qualities required for practical work. Based
on these theoretical foundations, the system design needs
to follow the systematic principle to ensure the coordinated
operation of various elements; the targeted principle requires
accurately identifying the special needs of different majors
and groups; the developmental principle emphasizes that
the training content should be dynamically adjusted with
industrial changes; the open principle promotes the in-depth
integration of internal and external resources [5]. These prin-
ciples are mutually supportive and progressive: systematic-
ness constructs the overall framework, pertinence achieves
precise supply, developmentalism maintains system vitality,
and openness expands resource boundaries. Together, they
ensure that the support system has both theoretical rigor
and practical adaptability, and can effectively respond to
the multi-dimensional requirements of the complex and
changing employment environment for talent abilities.

B. THREE-IN-ONE SUPPORT MODULE OF
CURRICULUM-PRACTICE-GUIDANCE
The integrated support framework synthesizes curriculum,
practice, and guidance into a functional closedloop. Rather
than independent silos, these modules operate as a unified
developmental engine: the curriculum provides the theo-
retical scaffolding, the practice phase facilitates compe-
tence transformation through industrial immersion, and the
guidance module serves as the regulatory axis for career
alignment [6]. The guidance module plays a connecting
and regulating role: career planning guidance helps students
establish a clear cognition of development paths, employ-
ment skills training improves job-hunting competitiveness,
and psychological counseling services, which foster career

resilience by utilizing stress-simulation workshops and iter-
ative feedback loops that challenge students to recalibrate
their professional strategies in fluctuating market scenarios
[7]. There is a clear collaborative mechanism between
the three modules: curriculum learning lays a theoretical
foundation for practical operation, practical experience feeds
back to the optimization of curriculum content, and guid-
ance services run through the whole process and provide
personalized schemes according to curriculum and practical
performance. This mutually penetrating structural design
breaks the segmentation of the traditional training mode and
realizes the organic unity of knowledge transmission, ability
training and development guidance, as shown in Figure 1.

C. PHASED DIVISION OF FULL-CYCLE ABILITY
CULTIVATION
The development process of students from enrollment to
employment has obvious phased characteristics. The support
system needs to be scientifically divided according to the
law of ability formation and provide differentiated support.
The adaptation and foundation stage covers the first year
of university. At this stage, students are in the transition
period from middle school to university. The focus of
support is on the establishment of professional cognition, the
transformation of learning methods and the enlightenment
of professional awareness. Freshman seminars, professional
introduction courses and enterprise visits help students com-
plete role adaptation. The ability improvement stage runs
through the second and third years of university. Students
begin to systematically learn professional core knowledge
and receive skills training. The support system strengthens
the combination of in-depth curriculum learning and practi-
cal ability cultivation, providing students with opportunities
to verify and expand their abilities through discipline com-
petitions, scientific research training, short-term internships
and other activities [8]. The in-depth transformation stage
focuses on the fourth year of university. Students are facing
a key transition from campus to workplace. The focus of
support turns to the integration of comprehensive abili-
ties and the improvement of job-hunting skills. Graduation
design, on-the-job internships and employment guidance
workshops constitute the core activities of this stage. The
various stages are not completely divided but gradually
evolve. The subsequent stages are progressively deepened on
the basis of consolidating the achievements of the previous
stages. The ability training objectives gradually develop
from basic cognition to comprehensive application, and the
support methods turn from general guidance to personalized
services. This full-cycle design ensures that students can
obtain appropriate support at each key node, promoting the
continuous accumulation and systematic improvement of
abilities.

IV. FUNCTIONAL IMPLEMENTATION MECHANISM OF
EACH MODULE OF THE SUPPORT SYSTEM
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FIGURE 1. Operation Mechanism of the Three-in-One Support Module of Curriculum-Practice-Guidance

A. RECONSTRUCTION MECHANISM OF
ABILITY-ORIENTED CURRICULUM SYSTEM
The reconstruction of the curriculum system needs to
break through the traditional knowledge accumulation mode
dominated by disciplinary logic and turn to goal-oriented
design centered on ability achievement. The key of the
reconstruction mechanism is to establish an accurate map-
ping relationship between ability indicators and curriculum
content. Professional courses no longer only impart the-
oretical knowledge, but clearly define the specific ability
elements cultivated by each course, decomposing abstract
ability requirements into operable teaching tasks through
the curriculum objective matrix. The selection and or-
ganization of curriculum content follow the principle of
“necessity and sufficiency”, deleting outdated knowledge
modules and adding content related to new technologies
and new formats, while strengthening the integration of
interdisciplinary knowledge to cultivate students’ compre-
hensive thinking ability. The reform of teaching methods has

become an important support: case teaching, project-driven
learning, flipped classroom and other methods have changed
the traditional one-way knowledge indoctrination, allowing
students to realize the transformation from knowledge to
ability in the process of solving real problems [9]. The
assessment and evaluation system is adjusted accordingly,
shifting from a single test of knowledge memory to a
combination of process evaluation and result evaluation, and
increasing the weight of ability-based assessment content
such as practical operation, teamwork and innovative design.
The curriculum system also needs to establish a dynamic
adjustment mechanism: regularly review the appropriateness
of curriculum settings through industry expert consultation,
graduate feedback, employer evaluation and other channels,
and update teaching content in a timely manner to keep
pace with industrial demand. This continuous optimization
mechanism ensures that the curriculum system is always in
the optimal state for employability cultivation, as shown in
Table 2.

TABLE 2. Elements and Implementation Paths of Ability-Oriented Curriculum System Reconstruction

Reconstruction Elements Characteristics of Traditional Mode Characteristics After Reconstruction Implementation Path

Goal Setting Knowledge mastery-oriented Ability achievement-oriented Constructing ability-curriculum mapping matrix
Content Selection Integrity of disciplinary system Principle of necessity and sufficiency Phasing out legacy manufacturing protocols in favor

of high-performance fiber synthesis and green textile
chemistry based on real-time industrial bibliometrics

Teaching Methods Lecturing-oriented Diversified interaction Case teaching, project-driven learning, flipped
classroom

Assessment Methods Knowledge memory test Equal emphasis on process and result Increasing the weight of ability-based assessment to
40%

Adjustment Mechanism Static and fixed Dynamic optimization Annual review and three-year major revision
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B. OPERATION MECHANISM OF SCHOOL-ENTERPRISE
COLLABORATIVE PRACTICE PLATFORM
The effective operation of the practice platform relies on in-
depth collaboration between schools and enterprises based
on mutual benefit and win-win results. This collaboration
goes beyond the traditional simple cooperative relationship
and forms a community of interests. The core of the collab-
orative mechanism is to establish an institutionalized coop-
eration framework. Through signing strategic agreements,
schools and enterprises clarify their respective rights and
responsibilities: enterprises provide real projects, technical
guidance and internships; colleges and universities output
human resources, R&D capabilities and training services.
This complementary resource relationship provides a driving
guarantee for the sustainable operation of the platform [10].
The design of practical content emphasizes close connection
with the actual business of enterprises. The projects partic-
ipated by students come from the real needs of enterprises
rather than virtual cases. This authenticity enables students
to contact cutting-edge industrial technologies and work
processes, cultivating their practical ability to solve complex
problems. The platform operation establishes a dual-tutor
system: on-campus tutors focus on theoretical guidance and
academic norms, while enterprise tutors are responsible
for technical guidance and professional quality cultivation.
Both parties regularly communicate students’ performance
and jointly formulate training plans. The quality control
system runs through the whole practice process, tracking
the trajectory of students’ ability development through in-
ternship logs, phased reports, enterprise evaluations and
other methods, and timely finding and solving problems
arising in practice. The establishment of a benefit-sharing
mechanism solves the problem of enterprises’ enthusiasm
for participation. To address logistical and financial burdens,
the framework incorporates an explicit incentive structure

where universities provide cooperative enterprises with
tax-deduction certifications, subsidized laboratory access,
and priority recruitment rights. Additionally, colleges output
technical R&D support and employee training services, en-
suring that the dual-tutor model offers measurable financial
returns that offset the costs of providing external technical
guidance. This mechanism innovation breaks through the
dilemma of loose school-enterprise relations in traditional
practical teaching.

C. PERSONALIZED CAREER DEVELOPMENT
GUIDANCE MECHANISM
The effectiveness of career development guidance depends
on the ability to accurately identify individual differences
of students and provide adaptive support. The construction
of a personalized mechanism needs to be based on compre-
hensive information collection and scientific analysis. The
guidance process starts with career assessment: standardized
tools are used to measure students’ multi-dimensional char-
acteristics such as career interests, personality traits and abil-
ity tendencies. The assessment results provide an objective

basis for the formulation of subsequent guidance schemes.
The guidance content is designed differently according
to the development stage and personal characteristics of
students: lower-grade students focus on the establishment of
career cognition and career planning enlightenment; higher-
grade students focus on the improvement of job-hunting
skills and preparation for workplace adaptation, enabling
students with different professional backgrounds and em-
ployment intentions to obtain targeted industry information
and job analysis [11]. The guidance method breaks through
the traditional form of collective lectures, adopting multiple
modes such as one-on-one consultation, group workshops
and peer counseling. Professional counselors provide cus-
tomized suggestions according to students’ specific puzzles,
and the experience sharing of seniors and sisters enhances
the credibility and practicality of the guidance content. The
information platform provides technical support for person-
alized guidance: the system records students’ growth trajec-
tory, ability development status and job-hunting progress,
and intelligently pushes matching career information and
development suggestions through data analysis [12]. The
feedback and adjustment mechanism ensures the contin-
uous optimization of guidance effect: regularly evaluate
students’ satisfaction with guidance services and their actual
gains, and improve guidance strategies and service processes
according to feedback results. This dynamic adjustment
enables the guidance mechanism to continuously approach
the real needs of students.

V. EFFECTIVENESS EVALUATION AND OPTIMIZATION
STRATEGY OF THE SUPPORT SYSTEM
A. MULTI-SUBJECT PARTICIPATION EVALUATION
INDEX SYSTEM
The scientific evaluation of the effectiveness of the sup-
port system needs to integrate the perspectives of multiple
stakeholders. Evaluation by a single subject is difficult to
fully reflect the real situation of system operation. The
construction of the evaluation index system follows the
principle of multi-dimensional coverage: from the student
perspective, it focuses on the sense of ability gain and
career readiness, measuring the improvement of profes-
sional ability, general ability and adaptability through self-
assessment scales, and the employment direction and career
development trajectory provide objective verification data.
From the teacher perspective, it focuses on the participation
in teaching reform and the perception of educational effec-
tiveness; evaluation indicators include the number of ability-
oriented courses developed, the duration of practical teach-
ing investment and teachers’ evaluation of students’ ability
development. As the user of talents, employers provide the
most direct quality feedback: indicators such as graduates’
post competency, work adaptation speed and continuous
development potential reflect the matching degree between
training and demand [13]. Third-party evaluation institutions
introduce professional evaluation tools and standardized
evaluation methods, providing independent and objective

VOL. 15, NO. 3, AUGUST 2026 7156



B. Ge et al.

evaluation conclusions through ability tests, satisfaction
surveys, follow-up studies and other methods. The weight
of each subject’s evaluation is determined according to its
influence on system operation and the credibility of eval-
uation: the evaluation of students and employers accounts
for more than 60%, and the evaluation of teachers and third

parties forms a supplement. This multi-subject participation
mechanism avoids the one-sidedness caused by a single
evaluation subject and improves the reliability and validity
of evaluation results through cross-validation, providing a
reliable decision-making basis for system optimization, as
shown in Table 3.

TABLE 3. Multi-Subject Participation Evaluation Index System

Evaluation Subject Evaluation Dimension Core Indicators Weight Ratio Data Source

Students Perception of ability improvement Professional ability growth rate, general
ability mastery

30% Self-assessment scale, skill test

Teachers Effectiveness of teaching reform Number of curriculum reconstruction,
practical teaching hours

20% Teaching files, questionnaire
survey

Employers Post competency performance Work adaptation speed, development
potential score

30% Enterprise feedback, follow-up
survey

Third-party Institutions Training quality certification Employment rate, professional relevance
rate, ability compliance rate

20% Standardized evaluation, data
analysis

B. DATA-DRIVEN DYNAMIC ADJUSTMENT MECHANISM
The establishment of a dynamic adjustment mechanism
enables the support system to timely respond to changes
in the external environment and internal operation problems
through evaluation data. Data collection covers the whole
process and all links of system operation. As a data ag-
gregation center, the information platform integrates multi-
source information such as students’ learning behavior data,
curriculum teaching effect data, practical platform opera-
tion data and employment quality tracking data, forming
an analyzable structured database through data cleaning
and standardization. Data analysis adopts a combination of
descriptive statistics and predictive modeling: descriptive
analysis reveals the current status and historical trends;
predictive models identify potential risks and improvement
opportunities based on machine learning algorithms, for ex-
ample, predicting the level of employment competitiveness
through students’ ability development curves and interven-
ing in support in advance. The early warning mechanism
sets trigger conditions according to the threshold of key
indicators: when an indicator deviates from the normal
range, the system automatically sends an early warning
signal, and managers can quickly locate the problem and
launch a response plan [14]. Adjustment decisions rely
on data evidence rather than subjective judgment: after
professional analysis by the team, evaluation data form a
diagnostic report, clearly pointing out the weak links and im-
provement directions in system operation, and the decision-
making level formulates targeted optimization measures ac-
cordingly. The formation of a feedback closed loop ensures
the effective implementation of adjustment measures: the
effect after the implementation of the optimization plan is
verified through a new round of data collection, forming
a continuous improvement cycle of “evaluation-analysis-
adjustment-re-evaluation”. This data-driven model improves
the scientificity and accuracy of system management, as
shown in Figure 2.

C. CONTINUOUS IMPROVEMENT QUALITY
IMPROVEMENT PATH
Quality improvement is a process of gradual accumulation
rather than an overnight result. The continuous improvement
path needs to organically combine phased goals with long-
term visions. The starting point of the improvement path
is problem identification and attribution analysis: systemati-
cally sort out the key problems in system operation through
evaluation data and feedback from stakeholders, trace the
root causes of problems using causal analysis tools, and
distinguish structural defects from operational deviations
to take targeted measures [15]. Short-term improvement
focuses on operational optimization with quick results,
including specific measures such as adjusting curriculum
content, improving teaching methods and optimizing guid-
ance processes. These measures can produce observable
effects within a semester or academic year, enhancing
the confidence of teachers and students in system reform.
Medium-term improvement involves the adjustment and
improvement of the mechanism level, such as reconstruct-
ing the school-enterprise cooperation mode, optimizing the
resource allocation method and improving the incentive and
restraint mechanism. This kind of improvement requires
cross-departmental collaboration and institutional innova-
tion, with an implementation cycle of usually 2-3 years.
Long-term improvement focuses on the strategic transfor-
mation and cultural remodeling of the system, promoting
the in-depth recognition of ability-oriented concepts across
the university, establishing an organizational culture of con-
tinuous learning and innovation, and forming an endoge-
nous motivation mechanism for self-improvement. The im-
provement process follows the PDCA cycle principle: each
improvement cycle includes four stages: plan formulation,
implementation, inspection and evaluation, and summary
and improvement. The experience and lessons at the end
of the cycle become the starting point of the next round of
improvement, realizing the spiral improvement of quality
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FIGURE 2. Operation Flow of Data-Driven Dynamic Adjustment Mechanism

through cycle iteration. This systematic path design ensures
that the support system maintains continuous progress in
dynamic adjustment.

VI. CONCLUSION
Constructing a student development support system oriented
to employability improvement in textile engineering and
fiber science is an inevitable choice for colleges and uni-
versities to adapt to the digital age and deepen education
reform. This strategic alignment between academic support
and the technical evolution of textile manufacturing ensures
that graduates possess the high-level competencies required
to lead the industry’s high-quality development. The system
integrates ability cultivation into the whole process of talent
training, forming a systematic education pattern through cur-
riculum optimization, practical strengthening, precise guid-
ance and resource integration. The establishment of a collab-
orative mechanism breaks down departmental barriers, real-
izes the effective linkage of internal and external resources,

and enhances the educational joint force. Implementation
guarantee strategies ensure the effective operation of the
system and provide continuous support for students’ ability
development. The construction of this system not only
improves students’ employment competitiveness, but also
cultivates their career growth potential, realizing the organic
unity of educational value and social needs. In the future,
it is necessary to continuously improve the system content
and innovate the operation mode in practice, promoting
the integration of textile engineering and fiber science into
higher education to ensure the continuous improvement of
talent training quality. By aligning pedagogical innovation
with the technical evolution of textile manufacturing, the
system will transport more high-quality talents to drive
sustainable economic and social development.
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