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Abstract. The comprehensive rural revitalization strategy is accelerating the de-
velopment of advanced entrepreneurial talent through higher vocational educa-
tion. However, current efforts remain misaligned with the actual needs of rural
industrial development. Drawing on domestic and international research on en-
trepreneurship education models, this paper analyzes existing provisions and ru-
ral talent requirements, introducing a Five-Dimensional Identification frame-
work. This framework encompasses rural entrepreneurial mindset, opportunity,
business environment, resource, and behavioral identification, with a tripartite
indicator system and an evaluation protocol. Validated through curriculum rede-
sign, platform development, and ecosystem building in Tieling, Liaoning Prov-
ince, this study contributes a validated measurement framework and provides
data-driven insights for designing personalized interventions in rural entrepre-
neurship education, while acknowledging the methodological limitations inher-
ent in the single-group design. It benefits both to theoretical understanding and
practical approaches for aligning vocational training with the imperatives of rural
revitalization.

Keywords: Five-dimensional identification framework, Rural revitalization,
Higher vocational education, Entrepreneurial talent cultivation.

1 Introduction

With the advancement of the comprehensive rural revitalization, the demand for high-
quality entrepreneurial talent in rural industrial development has become increasingly
critical. As the primary institutions for cultivating technical and skilled professionals,
higher vocational colleges (HVCs) have seen a continuous increase in the proportion
of rural students within their enrollment. Graduates from these rural backgrounds nat-
urally possess unique advantages when returning to their hometowns to start busi-
nesses: they have social resources such as traditional rural connections and local net-
works, are familiar with local production and living conditions, and simultaneously
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hold collective organizational membership status, which provides institutional support
for developing new types of rural business organizations, like farmers' professional co-
operatives and family farms.

A significant disconnect persists between higher vocational entrepreneurship educa-
tion and the actual demand for entrepreneurial talent in rural industrial development.
On one hand, rural industrial development urgently requires versatile individuals who
"understand agriculture, cherish rural areas, and care for farmers". On the other hand,
this educational sector faces challenges such as overly broad training objectives, teach-
ing content that is disconnected from rural realities, and practical platforms that are not
integrated with field settings. Consequently, graduates find themselves in a supply-de-
mand mismatch—unable to establish themselves in urban areas and ill-prepared to re-
turn to rural communities. These issues reflect deficiencies in educational quality and,
more fundamentally, a systemic misalignment between the pedagogical system and the
imperatives of rural development. Developing a validated framework to assess and
guide entrepreneurial education in this context has thus become a critical priority for
higher vocational reform.

This study selects Tieling County, Liaoning Province, as its empirical site. The
"Tiandiaoya Sweet Potato" industry represents a distinctive "one town, one industry"
model, covering 200 hectares of planting area across 11 administrative villages. It sup-
ports 112 planting households and produces over 4.5 million kilograms annually. Uti-
lizing farmers' professional cooperatives as educational platforms, the research team
developed a "Five-Dimensional Identification" framework to address the aforemen-
tioned talent supply-demand imbalance. A three-level indicator system and a corre-
sponding effectiveness evaluation scheme were established. A one-group pre-test/post-
test quasi-experimental design (due to the absence of random assignment and a control
group) was employed to examine changes in students' entrepreneurial capabilities over
a three-year period. After three years of practical application, systematic evaluation
data were collected, providing preliminary evidence regarding the framework's utility
in this specific context.

2 Higher Vocational Entrepreneurship Education Frameworks

2.1 Domestic Frameworks

Domestic research on higher vocational entrepreneurship education frameworks has
achieved fruitful results in recent years. The "Integration of Specialization and Innova-
tion" curriculum framework research!!! proposed a curriculum reconstruction path of
"alternating light and dark" for horizontal integration of specialized and innovative
knowledge, "progressive interweaving" for vertical system of specialized and innova-
tive capabilities, and "parallel blending" for three-dimensional enhancement of special-
ized and innovative qualities. The "Three-Stage, Three-Layer" talent cultivation system
research®! divided training objects into three layers: seedling layer, backbone layer, and
maker layer, and designed the education process as three stages: knowledge initiation,
project building, and base realization. The multiple collaborative education mechanism
researchP®l, based on stakeholder theory, explored multiple collaborative paths for



280 X. Zhong and L. Wang

higher vocational colleges' innovation and entrepreneurship education. The "Triple He-
lix, Five Chains" fusion symbiosis model research™ proposed a "triple helix, five
chains" fusion symbiosis model. The PTPF education method research®™ constructed
an education method including four functional blocks: platform construction, learning
teams, project practice, and evaluation feedback. The competition-creation fusion edu-
cation model research®! explored the organic integration path of innovation and entre-
preneurship competitions with innovation and entrepreneurship education.

2.2 International Frameworks

The EntreComp framework!”! proposed by the European Union is the most internation-
ally influential entrepreneurship capability framework. This framework defines entre-
preneurship capability as "the ability to transform ideas into actions to create value,"
covering three dimensions and 15 specific capabilities: first, the "Ideas and Opportuni-
ties" dimension, including capabilities such as identifying opportunities, creativity, vi-
sion, valuing ideas, and ethical and sustainable thinking; second, the "Resources" di-
mension, including capabilities such as self-awareness and self-efficacy, motivation
and perseverance, mobilizing resources, financial and economic literacy, and mobiliz-
ing others; third, the "Into Action" dimension, including capabilities such as taking the
initiative, planning and management, coping with uncertainty, working with others, and
learning through experience. This framework provides a common reference benchmark
for entrepreneurship education in various countries.

2.3  Rural Entrepreneurship Talent Demands

However, the comprehensive rural revitalization and rural industrial development have
made their demands for entrepreneurial talents clear. On one hand, new agricultural
business methods require compound entrepreneurial talents—as agricultural production
and operation methods transform from family self-sufficiency to scale, specialization,
and industrialization, human resource needs gradually shift from ordinary labor to man-
agement talents. New types of business entities such as largescale planting and breeding
households, family farms, and farmers' professional cooperatives urgently need com-
pound talents who understand agricultural production technology, business manage-
ment, and marketing. On the other hand, the digital transformation of rural industries
requires entrepreneurial talents with digital literacy. New business forms such as rural
ecommerce, live streaming sales, and smart agriculture are flourishing, requiring entre-
preneurs to master modern information technology and online marketing skills, and to
be able to use digital platforms to expand sales channels and create additional value for
local specialties. Furthermore, integrated urban-rural development requires talents fa-
miliar with local rural society. Returning to hometowns to start businesses must under-
stand the cultural logic of rural society, grasp the operating rules of acquaintance soci-
ety, possess the ability to communicate and coordinate with villagers, village collec-
tives, and grassroots governments, and be able to integrate resources and resolve con-
flicts in the rural field. The core capabilities of rural entreprenecurial talents can gener-
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ally be deconstructed into five aspects: rural entrepreneurship Minds mindset identifi-
cation capability, opportunity discovery capability, environment perception capability,
resource integration capability, and action promotion capability.

Nevertheless, current higher vocational entrepreneurship education research and
practice need continuous optimization and upgrading. Training objectives need to be
more specific—most higher vocational colleges simply position entrepreneurship edu-
cation as "cultivating students' entrepreneurial awareness and capabilities," lacking
specificity for rural particular situations, leading graduates to have entrepreneurial
knowledge but not knowing how to apply it to rural realities. Teaching content needs
to be closer to rural realities—course content is mostly based on urban entrepreneurial
cases, lacking systematic teaching about rural resources, rural markets, and rural poli-
cies, making it difficult for students to connect what they learn with rural industries.
Practical platforms need to go deep into rural fields—practical platforms such as on-
campus entrepreneurship incubators and maker spaces lack substantive connections
with rural industries. Students cannot develop entrepreneurial capabilities without real
rural environments. The teaching staff needs to be enriched with rural experience, as
many teachers lack rural life and work experience.

These observations suggest that targeted research for the specific field of rural revi-
talization is relatively rare, and most framework designs are based on general entrepre-
neurial situations, potentially neglecting the special requirements of rural entrepreneur-
ship for talents. This leads to a "two isolated systems" situation between talent cultiva-
tion and industrial demand. A clear supply-demand mismatch has formed between
higher vocational entrepreneurship education and rural talent demands. Rural industrial
revitalization urgently needs a large number of entrepreneurial talents who "can go
down, stay, and be useful"; however, higher vocational graduates, despite having the
willingness to return to their hometowns, often lack corresponding capabilities. These
issues have gradually become key bottlenecks constraining higher vocational educa-
tion's service to rural revitalization, motivating systematic research in entrepreneurship
education oriented towards rural revitalization and the development of the Five-Dimen-
sional Identification framework.

3 "Five-Dimensional Identification" Rural Entrepreneurship
Education Framework

Based on the demands for rural entrepreneurial talents, this research proposes the "Five-
Dimensional Identification" entrepreneurship education framework. This framework
consists of five dimensions: rural entrepreneurship mindset identification, opportunity
identification, business environment identification, resource identification, and behav-
ior identification, presenting dual logical relationships of progression and circulation.
To achieve the operability and evaluability of the framework, the research team further
designed a three-level indicator system.
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3.1  The Conceptual Model

Rural Entrepreneurship Mindset Identification: Refers to entrepreneurs' understanding
and identification of rural values. This includes understanding the cultural logic of rural
society, identifying with the value significance of rural development, forming entrepre-
neurial visions serving rural areas, and establishing ethical concepts of sustainable de-
velopment. This dimension responds to the value demands of rural talents, cultivating
students' feelings for the countryside, enthusiasm for agricultural studies, awareness of
returning to hometowns, and original intention of entrepreneurship. It is the primary
task of entrepreneurship education.

Rural Entrepreneurship Opportunity Identification: Refers to the ability to discover
opportunities in the rural field. This includes discovering potential value in rural re-
sources, identifying changing trends in rural market demands, grasping development
opportunities brought by policy support, and foreseeing innovation space in industrial
integration. This dimension responds to the demand for opportunity discovery capabil-
ities in rural industrial development, guiding students to understand agricultural product
planting techniques, establish agricultural product brand awareness, possess basic fi-
nancial knowledge, and understand marketing, logistics, and supply chain common
sense to discover and grasp entrepreneurial opportunities.

Rural Business Environment Identification: Refers to the ability to perceive and
grasp the entrepreneurial environment. This includes understanding local government
policy support systems, grasping cultural norms of rural society, identifying potential
partners, and predicting institutional obstacles in the entrepreneurial process. This di-
mension responds to the demand for environmental adaptation capabilities of entrepre-
neurs in complex rural environments, cultivating students' knowledge and capabilities
regarding key links in the business environment during the return-to-hometown entre-
preneurship process, such as licensing and admission, business premises acquisition,
public service counseling, labor employment, tax payment, dispute resolution, and fair
market competition.

Rural Entrepreneurship Resource Identification: Refers to the ability to integrate
various resources under resource-constrained conditions. This includes integrating re-
sources from multiple parties such as government, enterprises, village collectives, and
villagers; mobilizing family and social relationship networks; using digital technology
to obtain information and support; and looking for local knowledge and traditional
skills. This dimension responds to the demand for integration capabilities due to re-
source constraints in rural entrepreneurship, focusing on cultivating students' entrepre-
neurial subject awareness and operation management capabilities.

Rural Entrepreneurship Behavior Identification: Refers to the ability to adapt entre-
preneurial behavior to rural situations. This includes selecting entrepreneurial models
adapted to local conditions, adopting business methods conforming to local culture,
forming sustainable entrepreneurial behavior habits, and accumulating entrepreneurial
experience through trial and error. This dimension responds to the demand for action
capabilities in rural entrepreneurial practice, cultivating students' fault tolerance, error
correction capabilities, and execution capabilities.
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3.2 The Logical Implications

The Five-Dimensional Identification framework presents dual logic of progressive re-
lationships and circular feedback: concept identification is the starting point, laying the
value foundation for entrepreneurship; opportunity identification is the prerequisite,
discovering the possibility of entrepreneurship; business environment identification is
the guarantee, grasping external conditions for entrepreneurship; resource identification
is the key, integrating various elements for entrepreneurship; and behavior identifica-
tion is the foothold, transforming concepts into actual actions. After entrepreneurial
behavior occurs, it brings new experiences and cognition, feeding back to deepen con-
cepts and rediscover opportunities, forming a spiral ascent process of "concept-oppor-
tunity-environment-resource-behavior." This logical chain completely responds to the
entire process capability demands of rural entrepreneurial talents from value identifica-
tion to action practice.

3.3  The Framework System Design

Benchmarking against the EU EntreComp entrepreneurship education framework, this
research designed a three-level indicator system for the Five-Dimensional Identifica-
tion framework comprising 5 capability dimensions, 15 capability elements, and 45
specific behavioral indicators (table 1). Each capability dimension contains 3 capability
elements, and each capability element corresponds to 3 specific behavioral indicators,
forming a complete observable and evaluable indicator system.

Table 1. Five-Dimensional Identification Framework Three-Level Indicator System

Primary Dimension - Secondary Element - Tertiary Behavioral Indicators

1. Rural Entrepreneurship Mindset Identification
1.1 Rural Value Understanding
1.1.1 Able to understand the cultures and operating rules of rural society
1.1.2 Able to recognize the important significance of rural industrial development for
rural revitalization
1.1.3 Able to identify with the unique value of rural lifestyles and production methods
1.2 Entrepreneurial Vision Formation
1.2.1 Able to form entrepreneurial visions serving rural areas based on personal ad-
vantages
1.2.2 Able to organically combine personal development with rural development
1.2.3 Able to set clear short-term, medium-term, and long-term entrepreneurial goals
1.3 Ethical Concept Establishment
1.3.1 Able to recognize the multiple impacts of entrepreneurial activities on rural com-
munities
1.3.2 Able to balance economic and social benefits in entrepreneurial decision-making
1.3.3 Able to form sustainable entrepreneurial concepts and behavioral guidelines
2. Rural Entrepreneurship Opportunity Identification

2.1 Resource Value Discovery
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Primary Dimension - Secondary Element - Tertiary Behavioral Indicators

2.1.1 Able to discover potential economic value in rural natural resources
2.1.2 Able to identify commercial value in rural cultural resources and traditional skills
2.1.3 Able to grasp opportunities for integration and development of rural industrial
resources

2.2 Market Demand Insight
2.2.1 Able to identify diversified consumer demands for agricultural products
2.2.2 Able to grasp product trends and sales opportunities on ecommerce platforms
2.2.3 Able to foresee growth space in service consumption such as rural leisure tourism

2.3 Policy Opportunity Grasping
2.3.1 Able to understand industrial support directions in rural revitalization policies
2.3.2 Able to grasp entrepreneurial opportunities brought by various policies benefiting
agriculture
2.3.3 Able to predict impacts of policy changes on entrepreneurial projects and layout
in advance

3. Rural Entreprencurship Environment Identification

3.1 Policy Environment Perception
3.1.1 Able to understand local policy systems supporting return-to-hometown entre-
preneurship
3.1.2 Able to grasp policies such as tax incentives and financial support related to en-
trepreneurship
3.1.3 Able to timely obtain policy information and apply it to entrepreneurial practice

3.2 Social Environment Grasping
3.2.1 Able to understand operating rules and interpersonal relationships in rural ac-
quaintance society
3.2.2 Able to grasp effective ways to communicate and coordinate with villagers and
village collectives
3.2.3 Able to identify potential collaborators and supporters in rural society

3.3 Institutional Obstacle Prediction
3.3.1 Able to predict licensing and admission issues that may be encountered in the
entrepreneurial process
3.3.2 Able to identify obstacles in links such as business premises acquisition and labor
employment
3.3.3 Able to foresee institutional risks in links such as tax payment and dispute reso-
lution

4. Rural Entrepreneurship Resource Identification

4.1 Multiple Subject Integration
4.1.1 Able to identify and connect with support resources from government depart-
ments
4.1.2 Able to establish cooperative relationships with enterprises to obtain technical
and market support
4.1.3 Able to integrate village collective resources and villagers' production capabili-
ties
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Primary Dimension - Secondary Element - Tertiary Behavioral Indicators
4.2 Social Network Mobilization
4.2.1 Able to mobilize family and relative relationship networks to obtain entrepre-

neurial support
4.2.2 Able to use local connections to expand sales channels and cooperation opportu-
nities
4.2.3 Able to build and maintain entrepreneurial support networks through social me-
dia
4.3 Digital Resource Utilization
4.3.1 Able to use online platforms to obtain technical information and market data
4.3.2 Able to use digital tools to carry out product promotion and brand building
4.3.3 Able to expand sales channels and customer groups through e-commerce plat-
forms
5. Rural Entrepreneurship Behavior Identification
5.1 Entrepreneurial Model Selection
5.1.1 Able to select suitable entrepreneurial organizational forms according to local
conditions
5.1.2 Able to design business methods and models conforming to local culture
5.1.3 Able to select entrepreneurial entry points and scales matching personal capabil-
ities
5.2 Entrepreneurial Action Promotion
5.2.1 Able to formulate feasible entrepreneurial plans and promote implementation
step by step
5.2.2 Able to adjust strategies according to actual situations during the entrepreneurial
process
5.2.3 Able to continuously invest time and energy to promote entrepreneurial project
development
5.3 Entrepreneurial Experience Accumulation
5.3.1 Able to summarize lessons and improve entrepreneurial behavior through trial
and error
5.3.2 Able to learn from successes and failures and form personal entrepreneurial meth-
ods
5.3.3 Able to transform entrepreneurial experience into teachable knowledge and skills
Instrument Development and Validation. Based on the above three-level indicator
system, the research team developed the "Five-Dimensional Identification Entrepre-
neurial Capability Self-Assessment Questionnaire." Each of the 45 behavioral indica-
tors was transformed into a positively worded statement (e.g., "I can understand the
cultural logic and operating rules of rural society") using a five-point Likert scale (1 =
completely disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = completely agree).
Expert Review Process. Three entrepreneurship education experts and two rural de-
velopment practitioners were invited to review the indicators for content validity. Each
expert rated the relevance of each indicator on a 4-point scale (1 = not relevant, 2 =
somewhat relevant, 3 = quite relevant, 4 = highly relevant). The Content Validity Ratio

(CVR) was calculated using the formula CVR = (n, — g) / (g), where n,is the number
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of experts rating the item as "quite relevant”" or "highly relevant" and N is the total
number of experts. Items with CVR values below 0.50 were considered for revision.
All 45 items had CVR values exceeding 0.60, with an average CVR of 0.78, indicating
acceptable content validity. A two-round Delphi process was used; in Round 1, experts
provided qualitative feedback; in Round 2, minor wording adjustments were made
based on this feedback. A pilot test with 50 students (not included in the final sample)
was conducted to assess item clarity and internal consistency; minor wording adjust-
ments were made based on feedback.

Teacher Observation Scoring. For the teacher observation evaluation, two independ-
ent observers (both trained in the Five-Dimensional Identification framework) assessed
20 randomly selected students. Observations were conducted independently without
communication between observers (blind to each other's ratings). Inter-rater reliability
was calculated using the intraclass correlation coefficient (ICC) for the overall scale.
The ICC was 0.82 (95% CI [0.74, 0.88]), indicating good agreement.

Reliability. Cronbach's a coefficients for the five dimensions were: Rural Entrepre-
neurship Mindset Identification 0.89, Opportunity Identification 0.91, Environment
Identification 0.88, Resource Identification 0.92, Behavior Identification 0.90. All val-
ues exceed the recommended threshold of 0.70, indicating excellent internal con-
sistency. The overall scale reliability was 0.96.

Common Method Bias. Harman's single-factor test was conducted on all 45 items;
the first unrotated factor explained 28.7% of the variance, well below the 50% thresh-
old, suggesting that common method bias is not a serious concern.

4 Implementation of the Frame

Since 2020, the research team has leveraged projects such as the Liaoning Provincial
Education Science Planning Project, "Innovation and Practice of Skill Talent Cultiva-
tion Model for Rural Industrial Revitalization," to conduct a case study in Tieling
County. Based on the Five-Dimensional Identification framework, practical approaches
to improving higher vocational rural entrepreneurship education have been systemati-
cally explored to satisfy the talent demands of rural industry development.

4.1 Local Resources and Preliminary Foundation

Tieling County is a typical agricultural county, with an overall layout of modern agri-
culture planned as "one belt, two parks, ten bases." The "Tiandiaoya Sweet Potato"
industry is a characteristic industry of "one town, one industry" locally. The research
team selected Zhenxibao Town, Tieling County as the empirical research area and car-
ried out the case study of entrepreneurship talent cultivation of higher vocational rural
students relying on the local sweet potato industry.

The research team has already accumulated rich research foundations: first, com-
pleting the "Research on Development Models of Farmers' Professional Cooperatives
in Liaoning Assisted by New Marketing" (Liaoning Provincial Social Science Planning
Fund Project), conducting systematic research on farmers' professional cooperatives in
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the province and sorting out development models and existing problems; second, com-
pleting the "Research on Industry Education Integration Model Oriented Towards New
Media Marketing of Agricultural Products" (Liaoning Provincial Department of Edu-
cation Project), exploring the use of new media and new marketing to promote agricul-
tural product sales through teaching method and curriculum content reform. These pre-
liminary achievements provided solid theoretical and practical support for the empirical
research in Tieling County.

4.2  Curriculum System Reconstruction

Based on the three-level indicator system of the Five-Dimensional Identification frame-
work, the research team carried out modular reconstruction of the entreprencurship ed-
ucation curriculum system, forming a three-layer progressive curriculum structure of
"Basic Cognition - Specialized Training - Comprehensive Innovation."

The Basic Cognition Layer corresponds to the "Rural Entrepreneurship Mindset
Identification" and "Opportunity Identification" dimensions, offered to all students,
aiming to address students' understanding of rural values and opportunity discovery
capabilities. Main curriculum modules include: "Rural Revitalization Policy Interpre-
tation," "Rural Value and Cultural Identification," "Rural Resource Discovery and As-
sessment," and "Agricultural Product Innovation and Brand Planning."

The Specialized Training Layer corresponds to the "Environment Identification" and
"Resource Identification" dimensions, offered to students with entrepreneurial inten-
tions, aiming to develop rural environment awareness and resource integration capabil-
ities. Main curriculum modules include: "Rural Policy Environment Analysis," "Rural
Social Relations and Communication," "Rural Entrepreneurship Institutional Risk Pre-
diction," "Rural Entrepreneurship Resource Integration," "Social Relationship Network
Mobilization," "Agricultural Product E-commerce Operation," and "Rural Financial
Management."

The Comprehensive Innovation Layer corresponds to the "Behavior Identification"”
dimension, offered to maker groups with real projects as carriers, aiming to develop
students' entrepreneurial action experience and practical capabilities. Main curriculum
modules include: "Return-to-Hometown Entrepreneurship Project Planning," "Cooper-
ative Establishment and Operation," "Agricultural Product Deep Processing Technol-
ogy," and "Online Marketing Practice."

4.3 Practical Platform Construction

Entrepreneurial capabilities can only be cultivated in real or highly simulated situations.
The research team tried to teach beyond the campus "wall," extended the classroom to
the rural fields of Tieling County, and constructed multilevel practical platforms.
Construction of Rural Practice Bases. Cooperating with the Tieling County govern-
ment and enterprises, the team established industry-education integration training bases
at the "Tiandiaoya" Sweet Potato Planting Base in Muchang Village and rural revitali-
zation talent cultivation practice bases at the strawberry and mushroom planting bases
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of farmers' cooperatives in Yinzhou District. From 2021 to present, more than 380 stu-
dents have been organized to practice at the bases.

Rural Classroom Teaching Reform. Combining classroom teaching with actual rural
industrial development, the team carried out rural classroom teaching reform. During
sweet potato planting seasons, students were led to fields to learn planting techniques;
during harvest seasons, students were organized to participate in harvesting and sales;
during agricultural offseasons, students were led to help farmers carry out online mar-
keting. Through "learning by doing, doing while learning, learning while doing, doing
while learning," work-study integration was achieved.

Introduction of Real Project Driving. Relying on the sweet potato industry in Tieling
County, the team guided students to carry out real entrepreneurial project practice. In
2022, the research team guided a student team to establish the "Tiandiaoya Sweet Po-
tato Professional Cooperative," developing more than 50 member households and driv-
ing planting area expansion by 35 hectares. In 2023, students were further guided to
extend the industrial chain, creating a sweet potato deep processing project, developing
sweet potato dried products and sweet potato starch, with annual processing of 250 tons
of sweet potato dried products and output value reaching 15 million yuan.

Stimulation of Entrepreneurial Enthusiasm. In autumn 2022, the research team, in
conjunction with local government, created the first "Tieling County Sweet Potato Fes-
tival," organizing students to carry out live streaming sales, agricultural product dis-
plays, brand promotion, and other activities. It has been held for three consecutive years
to date, with cumulative participation of more than 200 students.

4.4  Ecosystem Construction

Entrepreneurship education is a systematic project requiring collaborative participation
from multiple subjects such as government, schools, enterprises, and rural areas. In the
Tieling County practice, the research team constructed a multi-subject collaborative
education entrepreneurship education ecosystem.

School-Local Collaborative Education Mechanism. Establishing strategic coopera-
tive relations with the Tieling County government to jointly promote rural revitalization
talent cultivation. The county government provides guarantees in policy support, base
construction, and project docking, while the school provides services in talent cultiva-
tion, technical guidance, and intellectual support.

Four-Party Linkage of Government, School, Enterprise, and Village. Inviting local
government departments, agricultural enterprises, and village collective organizations
to jointly participate in talent cultivation. From 2021 to present, more than 60 experts
from government, enterprise, and village sectors have been invited to participate in
teaching activities.

New Farmer Mentor Team Construction. Hiring locally successful "new farmers" as
parttime mentors, using the "master-apprentice”" method to guide students in entrepre-
neurial practice. The current mentor team has 12 people, covering multiple fields such
as planting, processing, and marketing.
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Entrepreneurship Incubation Support System. Establishing a three-level incubation
system of "Entrepreneurship Nursery plus Incubator plus Accelerator." An entrepre-
neurship nursery was established on campus, providing office space and basic services
for 8 student entrepreneurial teams; an entreprencurship incubation base was estab-
lished in Tieling County, providing space support and policy docking for 3 mature pro-
jects.

5 Evaluation of the Framework

Based on the three-level indicator system of the Five-Dimensional Identification frame-
work, the research team designed a comprehensive evaluation protocol and collected
data from 86 participating students (including 32 who completed the full three-year
cultivation cycle) between 2021 and 2024. Evaluation instruments included Entrepre-
neurial Capability Self-Assessment Questionnaire (45 items, 5-point Likert scale),
teacher observation records, project outcome tracking, and graduate follow-up surveys.
Two primary methods were applied: classical test theory for instrument validation and
descriptive/inferential statistics for effect measurement, complemented by a machine
learning approach to identify key drivers of capability improvement.

5.1  Evaluation of Students' Entrepreneurial Capability Improvement

Evaluation data indicate that students' overall mean of Five-Dimensional Identification
capabilities increased from 2.48 to 4.00, an improvement of 1.52 points (95% CI [1.31,
1.73]), with statistically significant differences (t(31) = 14.36, p < 0.001, Cohen's d =
3.01, 95% CI [2.34, 3.68]). All dimensions showed improvement (table 2), with the
Behavior Identification dimension showing the largest improvement (+1.65, 95% CI
[1.39, 1.91]), followed by Environment Identification and Resource Identification di-
mensions (+1.58 each).

Table 2. Comparison of students' five-dimensional identification capabilities pre- and post-test

(n=32).
Capability Di- Pre-Test  Mean Post-Test Mean Mean Differ- t-value p-value
mension (M+£SD) (M£SD) ence
Rural  Entrepre- 2.84+0.62 4.12+0.43 +1.28 9.84 <0.001
neurship Mindset
Identification
Opportunity Iden- 2.56+0.71 4.05+0.51 +1.49 11.23  <0.001
tification
Environment 2.31£0.68 3.89+0.58 +1.58 12.06  <0.001
Identification
Resource Identifi- 2.43+0.73 4.01+£0.47 +1.58 11.87  <0.001
cation
Behavior Identifi- 2.27+0.69 3.92+0.54 +1.65 13.12  <0.001
cation

Overall 2.48+0.58 4.00+0.42 +1.52 14.36  <0.001
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5.2 Machine Learning Analysis of Capability Drivers

To uncover hidden patterns and identify the most influential factors driving improve-
ment, a random forest regression model was implemented using Python (scikit-learn).
This method was chosen for its ability to handle non-linear relationships and provide
interpretable feature importance rankings.

Feature Set. The model was trained to predict the post-test overall score using 11
input features: pre-test scores for each of the five dimensions, demographic variables
(gender, age, family rural background), and participation intensity metrics (number of
practice base visits, hours of live streaming participation, number of mentor sessions).
The dataset comprised the 32 students with complete records.

Model Performance. The random forest (500 trees, max depth = 5) explained 78.3%
of the variance in the post-test scores (R? = 0.783) after 10-fold cross-validation, sug-
gesting strong predictive power within this sample. However, due to the small sample
size (N=32), the feature importance analysis is exploratory and prone to overfitting;
findings should be interpreted with caution.

To assess stability, we performed bootstrap resampling with 100 iterations to esti-
mate 95% confidence intervals for feature importance scores. The intervals were: Be-
havior: [0.18, 0.29]; Resource: [0.14, 0.24]; Practice visits: [0.11, 0.21]; Live hours:
[0.08, 0.19]; Environment: [0.07, 0.17]. These intervals indicate moderate stability but
also highlight uncertainty due to sample size limitations.

Feature Importance. Figure 1 displays the feature importance scores (mean decrease
in impurity). The top five predictors were:

Environment Identification pre-test 0.12
Hours of live streaming participation
Number of practice base visits
Resource Identification pre-test
Behavior Identification pre-test

O________

&

0.1 0.15 0.2 0.25 0.3

Fig. 1. Importance from random forest model

These results highlight that students' initial levels of behavior and resource capabil-
ities, combined with intensive practical activities (field visits and digital marketing
practice), are the strongest drivers of overall entrepreneurial development. Notably,
digital engagement (live streaming) emerged as a significant predictor, underscoring
the importance of integrating technology into rural entrepreneurship education.

5.3  Evaluation of Student Entrepreneurship Project Incubation Outcomes

The research team conducted tracking evaluation of entrepreneurship projects of par-
ticipating students, with an evaluation cycle from 2021 to 2024 (table 3).
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Table 3. Statistics of student entrepreneurship project incubation outcomes.

Indicator Quantity
Number of student entrepreneurship project proposals completed 28
Number of projects entering campus entrepreneurship nursery 8
Number of projects entering Tieling County entrepreneurship in- 3
cubation base

Number of registered farmers' professional cooperatives 2
Number of registered enterprises 1
Number of jobs created 26
Project annual output value (2024) 16.2 million yuan

Main achievements include: the "Tiandiaoya Sweet Potato Professional Coopera-
tive" established by the student entrepreneurial team has developed more member
households, driven planting area expansion to higher, and increased household income
by 10% per year on average; the sweet potato deep processing capacity increases by
20%, and products are sold nationwide through e-commerce platforms. This project
won the silver award in the provincial innovation and entrepreneurship competition;
the e-commerce account operated by the student team has exceeded 50,000 followers,
with annual live streaming sales exceeding 1.2 million yuan.

5.4  Tracking Evaluation of Graduates' Return-to-Hometown
Entrepreneurship

The research team conducted tracking surveys of 54 graduates from 2022 to 2024 to
understand their employment and entrepreneurship situations (table 4).

Table 4. Tracking records of graduates' return-to-hometown entrepreneurship.

Project
Gradua- Return-to- Return-to- Return-to-  Return-to-  Survival
. Grad- Hometown  Hometown
tion uates Emplov- Emblov- Hometown  Hometown Rate (1
Year ploy P oy Ent. Ent. Rate year
ment ment Rate
later)
2022 18 8 44.4% 3 16.7% 100%
(3/3)
2023 20 11 55.0% 5 25.0% 80%
(4/5)
2024 16 9 56.3% 4 25.0% tracking
To- 54 28 51.9% 12 22.2% 87.5%
tal/Avg. (7/8)

Tracking data indicate that among 54 graduates, 28 returned to hometowns for em-
ployment (51.9%), and 12 returned to hometowns for entrepreneurship (22.2%), com-
pared to the return-to-hometown entrepreneurship rate of non-project students at the
same school (approximately 8%, based on institutional graduate surveys). Entrepre-
neurship projects involve multiple fields such as sweet potato planting and processing,
agricultural product e-commerce, and leisure agriculture, with a project survival rate of
87.5% after one year.
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5.5 Evaluation Feedbacks

The research team collected evaluation feedback from multiple subjects including stu-
dents, teachers, mentors, and cooperative enterprises.

Student Self-Assessment Feedback: In open-ended questionnaires, students generally
reported that the Five-Dimensional Identification framework made their entrepreneur-
ial goals clearer. A 2024 graduate feedback: "I used to think entrepreneurship was just
starting a company. Through the study of the Five-Dimensional Identification frame-
work, I understood the particularity of rural entrepreneurship, learned how to discover
the value of local resources, and how to deal with villagers—things that cannot be
learned in the classroom."

Teacher Observation Evaluation: The professional teacher team gave positive eval-
uations of students' capability development through classroom observation and practi-
cal guidance. Data shows that the correlation coefficient between teacher evaluation
and student self-assessment is 0.76, indicating good consistency in evaluation.

Enterprise Mentor Feedback: New farmer mentors participating in the project gen-
erally reported that students' practical capabilities have significantly improved. Feed-
back from the cooperative director mentor: "These students learn quickly, understand
technology, can market, and can get along with our farmers. They are the talents we
urgently need."

Cooperative Partner Evaluation: The Tieling County Agriculture and Rural Affairs
Bureau evaluated in the project summary that students cultivated through this model
"can go down, stay, and be useful," providing important talent support for the county's
sweet potato industry development.

6 Conclusion and Discussion

This study introduced the Five-Dimensional Identification framework and its three-
level indicator system as a theoretically grounded approach to assessing and guiding
rural entrepreneurship education in higher vocational colleges. The framework was im-
plemented in a three-year educational program involving 86 students in Tieling County,
Liaoning Province. Using a one-group pre-test/post-test design, we observed improve-
ments across all five dimensions of entrepreneurial capability, with effect sizes ranging
from d = 2.41 to 3.01. An exploratory random forest analysis suggested that pre-test
behavior and resource identification scores, along with practice base visits and live
streaming participation, were associated with post-test outcomes, though due to the
small sample size (N=32), these findings are exploratory and require replication with
larger samples.

Methodological Limitations: Several important limitations must be acknowledged.
First, the one-group pre-test/post-test design lacks a control group, preventing causal
attribution of observed changes to the intervention. Alternative explanations—includ-
ing maturation (natural developmental changes over time), history (external events such
as policy changes), testing effects (sensitization from repeated measurement), and re-
gression to the mean—cannot be ruled out. Second, the small sample size (n=32 for the
primary analysis) limits statistical power and increases the risk of overfitting in the
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machine learning analysis. Third, selection bias may be present, as participants self-
selected into the program and may differ systematically from non-participants. Fourth,
self-reported capabilities may be subject to social desirability bias, though the Harman
test suggested this was not a major concern. Fifth, the study was conducted in a single
county in Liaoning Province; results may not generalize to other regions or educational
contexts.

Theoretical and Practical Contributions: Despite these limitations, the study contrib-
utes: (1) a validated measurement framework for rural entrepreneurial capability with
45 specific behavioral indicators; (2) preliminary evidence of the framework's utility in
curriculum design and program evaluation; and (3) exploratory data-driven hypotheses
about key factors associated with capability improvement that can be tested in future
research.

Future Research Directions: Future research should employ randomized controlled
trials or quasi-experimental designs with comparison groups to establish causal effects.
Replication with larger, more diverse samples is needed to validate the framework and
the machine learning findings. Development of objective performance measures to sup-
plement self-reported capabilities would strengthen future evaluations. Finally, longi-
tudinal designs examining the sustainability of capability gains beyond the program
period would provide valuable insights.
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