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Abstract: Entrepreneurship education is central in higher education, yet many programs remain
teacher-centered. To develop a more learner-centered approach, this study surveyed 364 students in
Taiyuan, China, on learning needs, including phenomenon-based learning, peer assessment,
entrepreneurial skills, and critical thinking, using the Priority Needs Index (PNI). Students strongly
preferred experiential, real-world challenges (PN1=9.05) and expressed interest in Al-supported project
learning (PN1=8.35). They also reported high needs for peer feedback for improvement (PNI=10.6) and
for strengthening opportunity analysis, persuasive communication, teamwork, and critical evaluation of
information (PNI=9.30). Based on these findings, the study proposed an eight-step Phenomenon-Based
Learning with Peer Assessment model (PhBLPA). A focus group of five experts affirmed that its
iterative cycles of feedback, revision, presentation, and reflection mirror entrepreneurial practice and can
enhance students’ entrepreneurial skills and critical thinking, with generative Al as a supportive tool
when used transparently and critically. This model offers a practical framework for renewing
entrepreneurship pedagogy in Chinese higher education.
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1. Introduction
Entrepreneurship education has emerged as a pivotal component of higher education worldwide,
aimed at cultivating students’ entrepreneurial skills and critical thinking to identify and seize
commercial opportunities in a dynamic economy and job market. However, the current entrepreneurship
courses in China have not always been accompanied by equally substantive innovation in pedagogy;
many programs still rely on teacher-centered learning, which risks treating entrepreneurship as a
predominantly cognitive domain rather than a situated, experiential process [17]. Phenomenon-based
learning with peer assessment (PhBLPA) has been proposed as one promising response to this
challenge. On one hand, Phenomenon-Based Learning (PhBL) encourages students to start with
complex, real-world issues and explore them from various disciplinary and stakeholder viewpoints to
provide possible commercial solutions and solve real-world problems, thereby helping students develop
their entrepreneurship skills [27. On the other hand, in the process of peer assessment (PA), students
can take on roles as potential customers, investors, and team members to evaluate each other's business
work with clear criteria and learned entrepreneurship knowledge. This process can enhance their
understanding of entrepreneurship and foster critical thinking through the exchange of constructive
teedback [37].
However, an appropriate and effective learning model must tailor itself to the students' needs.
Needs assessment in educational contexts is critical to identify the specific learning gaps and
requirements of students [47]. Thereby, the researcher of this study conducted a Chinese college student
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needs assessment to ensure that the proposed PhBLPA learning method aligns with student needs, to
make the proposed learning method more culturally appropriate, acceptable to students, and sustainable
in everyday instructional practice in entrepreneurship education.

2. Research Objectives

1. To identify the Chinese college students’ needs in entrepreneurship education.

2. To propose a Phenomenon-based Peer Assessment learning model tailored to Chinese college
students’ needs in entrepreneurship education.

3. Literature Review
3.1. Students' Needs

Need assessment provides an important initial step for developing approaches to learning. This
process examines the difference between current abilities and desired outcomes. The assessment allows
the design of methods that relate to particular contexts and show relevance for learners. The approach
provides a basis using data rather than assumptions regarding what individuals in the study require
[47]. In settings for higher learning, approaches that focus on learners indicate that methods should
relate to prior understanding, reasons for learning, and preferences that individuals show. This
relationship supports engagement, the ability to direct learning, and the development of deeper
understanding [57]. The process involves gathering data that examines difficulties individuals perceive,
interests they report, and abilities that require development. Data collection of this type allows
outcomes, methods, and assessments to relate to each other in consistent forms. Perdanasari, et al. [67]
indicated that providing treatment on the basis of careful analysis of needs shows a greater likelihood of
improving performance, increasing satisfaction, and supporting the transfer of what individuals learn.
This occurs as methods address actual issues and particular limitations that contexts present. For
approaches that differ from common practice, including peer assessment, phenomenon-based learning,
or methods using technology, the assessment process reveals whether individuals show readiness for
greater independence, working with others, and addressing complex material. The process also reveals
what forms of support, response mechanisms, and assessment practices that learners require.

3.2. Entrepreneurship Skills

Building skills for starting and managing ventures in college students has become a main focus of
programs that provide this form of training, and this focus appears because developing these skills
rather than providing general information shows stronger relationships to the likelihood that
individuals start ventures, find work, and produce new approaches [77]. Recent work in this area
describes the skills that support starting ventures as a set of different but related abilities. These
abilities include finding opportunities in markets, developing new ideas, addressing problems that
appear in ventures, managing risks that ventures face, continuing work when difficulties occur, building
networks with other individuals, and obtaining resources that ventures require. The skills are important
for individuals who start new ventures. These skills also appear important for individuals working
within organizations who develop new approaches in these contexts [87. In work settings that show
high rates of change and conditions that are difficult to predict, skills function as the main abilities that
support finding work. They allow individuals who complete college programs to respond to new
conditions, develop new approaches, and provide value in different organizations and sectors [97]. The
skills also support broader objectives that extend beyond individual outcomes. They provide a basis for
ventures that respond to opportunities and show potential for substantial development. They contribute
to networks that support new approaches in particular regions. They prepare students to address
problems related to society and the environment by developing ventures that focus on social objectives
and produce particular forms of impact.
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3.8. Critical Thinking

Critical thinking is increasingly regarded as the core learning achievement of entrepreneurship
education because it is the basis of students' opportunity assessment, evidence-based decision-making,
and responsible entrepreneurial practice in uncertain and complex environments. Rather than simply
viewing entrepreneurship as creativity generation or business plan writing, contemporary research
emphasizes that students must have the ability to question assumptions, analyze market and stakeholder
information, assess risks and feasibility, and weigh ethical and social impacts, and these processes are
tundamentally supported by critical thinking [107]. Research shows that entrepreneurship education can
actively promote the development of students' high-level cognitive skills, such as analysis, evaluation,
and synthesis, especially when the curriculum employs experiential, problem-based, and inquiry-driven
teaching methods, which require students to diagnose real-world problems, critique business models,
and reflect on their own reasoning [117. In addition, critical thinking is closely related to
entrepreneurial judgment and opportunity evaluation: the study found that entrepreneurs who
systematically doubt cognitive biases and use analytical methods to evaluate opportunities tend to
achieve better entrepreneurial results while avoiding overconfidence and commitment escalation [127].
In the discourse of higher education policy and employability, critical thinking is also regarded as a
"cross-domain ability," which can support individual adaptability and lifelong learning, crucial for
graduates seeking development in the volatile labor market and rapidly changing entrepreneurial
ecosystems.

3.4. Phenomenon-based Learning

China's entrepreneurship education must adapt to the rapidly evolving economic environment and
turn to the student-centered active learning mode. "Phenomenon-based learning," which focuses on
real-world challenges rather than isolated disciplines, is increasingly regarded as an effective strategy.
This method enables students to deeply participate in complex and real business phenomena and
directly connect theoretical concepts with practical situations [27. Research shows that when students
collaborate to complete problem-solving tasks around real entrepreneurial phenomena, they can not
only acquire technical knowledge but also develop flexible thinking and resource integration skills,
which are key qualities to deal with China's dynamic economic environment [137. By shifting from
mechanical memory to a context-rich and experiential learning framework, the phenomenon-based
learning model encourages students to identify opportunities, assess risks, and make informed decisions,
thus directly promoting the development of entrepreneurial skills.

3.5. Peer Assessment

Integrating peer assessment activities into phenomenon-based learning can further strengthen
critical thinking in entrepreneurship education. The research indicates that when students evaluate each
other's work on real business projects, they are prompted to analyze different perspectives, provide
reasons for their judgments, and continuously refine their entrepreneurial ideas [147]. This peer
interaction promotes deeper learning and stimulates the reflection and evaluation processes that are
crucial to entrepreneurship. Additionally, peer review can help reproduce the characteristics of
collaboration and feedback typical of real business environments, thereby preparing students for future
teamwork and leadership roles [157]. The research demonstrates that combining phenomenon-based
learning with structured peer review not only aligns with Chinese students' expectations for "highly
relevant and practical" education but also enhances students' entrepreneurial abilities and critical
thinking skills in a rapidly changing economic environment.
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3.6. Proposed Phenomenon-Based Learning with Peer Assessment Learning Model

The researcher proposed an eight-step phenomenon-based learning model for entrepreneurship
education in higher education, which is well grounded in contemporary pedagogical and
entrepreneurship education. Beginning with the identification of a real-world phenomenon and the
setting of learning goals (Step 1) aligns with calls for authentic, context-rich, and opportunity-oriented
learning experiences that mirror the uncertainty and complexity of entrepreneurial practice. Anchoring
learning in real phenomena, such as regional innovation challenges, social problems, or emerging
market trends, supports opportunity recognition and entrepreneurial mindset development by situating
theory within lived contexts [27]. Designing the learning process and assessment criteria (Step 2)
reflects constructive alignment principles, ensuring that intended entrepreneurial competences (e.g.,
opportunity recognition, creativity, resilience) are coherently connected to learning activities and
assessment tasks [147]. Introducing students to the overall process and explicitly training them in peer
assessment (Step 3) is supported by research emphasizing the need to scaffold students’ feedback literacy
and evaluative judgment if they are to function as active co-assessors and co-creators of value in
entrepreneurial learning environments. Guiding phenomenon exploration and inquiry (Step 4)
operationalizes experiential and inquiry-based entrepreneurship pedagogy, in which students engage in
problem framing, customer discovery, experimentation, and iterative sensemaking, thereby developing
entrepreneurial self-efficacy and opportunity evaluation skills.

Peer assessment and the provision and reception of feedback (Step 5) are consistent with research
showing that dialogic, peer-based feedback deepens learning, develops critical judgment, and supports
the social construction of entrepreneurial knowledge and identity [167]. Revising and refining work in
response to feedback (Step 6) mirrors the iterative, eftfectual logic of entrepreneurship characterized by
experimentation, pivoting, and continuous improvement, and corresponds to findings that action-based,
iterative learning designs enhance entrepreneurial competencies more eftectively than lecture-based
approaches. The final presentation and consolidation stage (Step 7) resonates with social constructivist
perspectives and the entrepreneurial education literature that positions pitching, storytelling, and public
articulation of value propositions as powerful mechanisms for synthesizing learning and developing
communication, persuasion, and networking skills [187. Finally, structured reflection and evaluation of
the process (Step 8) draw on extensive evidence that critical reflection on action, failure, and uncertainty
is fundamental to entrepreneurial learning and the development of adaptive expertise, resilience, and
lifelong learning capabilities. Collectively, these steps form a research-informed, cyclical model that
integrates phenomenon-based inquiry, aligned assessment, peer feedback, iteration, and reflective
practice to foster deep, transferable entrepreneurial competences in higher education.
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Figure 1.
8 steps of PhBLPA.

3.8. AI Generative Technologies

Integrating generative Al technology into entrepreneurship education has brought significant
innovation in both teaching content and learning processes. Such technologies enable students to
generate business plans, simulate the market environment, produce roadshows, or critically analyze
business ideas with the help of artificial intelligence, thereby cultivating entrepreneurial ability far
beyond what static textbooks can provide [17]. Importantly, these tools support adaptive learning:
students can learn at their own pace, receive instant feedback, and continuously iterate on their
achievements, which is particularly critical for skill development and the cultivation of a growth
mindset. Generative Al is highly compatible with phenomenon-based learning. Phenomenon-based
learning emphasizes that students should face real, complex, and interdisciplinary situations, often
reflecting typical entrepreneurial phenomena such as uncertainty, market changes, and social issues.
Generative Al can instantly generate personalized cases, adjust business problems according to the
latest market dynamics, and provide multiple perspectives for analyzing entrepreneurial phenomena
[187. Students can use artificial intelligence to brainstorm, predict results, or simulate business
strategies based on current data and trends, thereby improving the realism and relevance of the learning
situation. Additionally, Al tools can generate peer feedback, support online collaboration, and assist in
repeatedly polishing projects, which aligns closely with the characteristics of peer-centered and
reflection-centered, phenomenon-based learning. By enabling teaching activities to respond swiftly to
the rapidly changing entrepreneurial environment and providing strong support for students'
exploration, critical reflection, and creativity, generative Al not only adapts to but also significantly
enhances the effectiveness of phenomenon-based learning in entrepreneurship education.
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4. Research Method
4.1. Research Method for Research Objective 1

The population of this study consisted of 6,482 college students enrolled in Entrepreneurship
courses across 8 financial and economic higher education institutions in Shanxi Province, Taiyuan City,
China, in 2025. According to Krejcie and Morgan [197 the researcher needed to select a sample size of
364 to represent the population. The researcher employed a cluster sampling method to select 4
institutions from the 8 higher education institutions in Taiyuan, then randomly selected 91 students
from each of these institutions, resulting in a total sample size of 864 for this survey. Most respondents
were male (56.3%), aged between 20-22 years (45.9%), and enrolled at universities (58.0%). The
demographic table 1 below provides a comprehensive overview of the sample's representation in terms
of gender, age, and institution type.

Table 1.

Demographic Information.

Demographic factors Items Frequency Percent (%)

Gender Male 205 56.3%
Female 159 44.7%

Age Below 18 10 2.7%
18-20 132 36.3%
20-22 167 45.9%
Above 22 55 15.1%

University type college type 153 42.0%
University type 211 58.0%

Total 364 100%

Five-point Likert scale [Strongly disagree (1) to Strongly agree (5)7] has been used to develop a
student need assessment questionnaire for this survey. This questionnaire covers four aspects:
phenomenon-based learning (PhBL), peer assessment (PA), entrepreneurship skills (ES), and critical
thinking (CT). Each aspect contains 5 items, totaling 25 items. An Item of Convergence (IOC) test was
conducted by five experts to evaluate the content validity of the designed questionnaire. The IOC values
of 20 items ranged from 0.8 to 1.0, greater than 0.5, indicating that the designed items are qualified for
data collection. Furthermore, the reliability of the test was analyzed using Cronbach's alpha. The results
showed that PhBL (0.85), PA (0.88), ES (0.84), and CT (0.83) all exceeded 0.7, indicating that the
questionnaire is reliable in terms of internal consistency.

The researcher used the Priority Needs Index (PNI) to analyze need assessment in this study. The
tormula for PNI was: PNI = (I - D) * I, where D represents the Degree of Success, which was the mean
score of the observed items collected from the respondents in this study. "I" represents Importance,
which was the desirable status for the observed items; in this study, "I" was set to 5, the maximum score
on the five-point Likert scale [207]. Subsequently, the researcher ranked the observed items to provide
clear insights into student needs in the entrepreneurship education course, helping to adopt those
prioritized student needs into the development of a new learning model.

4.2. Research Method for Research Objective 2

The researcher conducted a focus group to discuss the proposed PhBLPA as illustrated in the
literature review in this study, with five experts selected by purposive sampling. The inclusion criteria
were: 1) having five years of teaching experience in entrepreneurship education; 2) having teaching
experience in peer assessment; 3) having teaching experience in phenomenon-based learning; 4) having
experience in applying Al tools in the teaching process. These five experts participated in the evaluation
of the PhBLPA model. An interview form with three guiding questions was designed to facilitate the
tocus group discussion. The IOC test was used to assess the content validity of the interview form. The
results showed three IOC values of 0.8, 1.0, and 1.0, all exceeding 0.5, indicating that the content
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validity of the developed interview form was adequate for guiding the focus group. Additionally, the
data were analyzed using content analysis.

5. Results
5.1. Result For Research Objective 1

Table 2 summarizes the results of students' needs assessment for the implementation of
phenomenon-based learning (PhBL) in entrepreneurship courses by using the "major needs index"
(PNI). Among the statements, students' demand for "learning through real-world problems" is the
highest (PN1=9.05), followed by "focusing on the practical problems faced by new ventures" (PNI=8.95)
and "solving open and complex challenges" (PNI=8.65). The application of generative Al tools to
entrepreneurial project learning is also considered to be very important, but the demand is slightly low
(PNI=8.35); the PNI of "connecting classroom theory with observable social phenomena" is the lowest
(7.85), but it still shows a considerable demand. Overall, the average PNI is 8.477. The results show that
students have a strong preference for learning methods that are more experiential, practical, and
integrated with technology in entrepreneurship education.

Table 2.
Student Needs towards Phenomenon-Based Learning.
Aspects Items/ To what extent you agree with the following statements | I D PNI Rank
in your entrepreneurship courses
Phenomenon- Learning by exploring real-world problems in entrepreneurship | 5| 3.19 9.05 1
Based Learning | courses.
(PhBL) Solving open-ended, complex challenges helps me learn more | 5 | 3.27 8.65 3
effectively in entrepreneurship courses.
Connecting classroom theory to actual, observable events or | 5| 3.53 7.85 5
phenomena of society in entrepreneurship courses.
The entrepreneurship courses focused on practical issues faced by new | 5 | 38.21 8.95 2
businesses.
Working on entrepreneurship projects with Al generative tools for | 5 | 3.33 8.85 4
assistance.
Overall 5| 831 8.47

Table 3 presents the results of the needs assessment regarding peer assessment in entrepreneurship
courses, utilizing the "main needs index" (PNI) for analysis. The findings indicate that students' needs
for "peer review for improvement" are the highest (PNI=10.6), suggesting that students place particular
importance on receiving critical feedback that can enhance their entrepreneurial development. Activities
involving peer evaluation to help students identify their strengths and weaknesses ranked second
(PNI=9.45), followed by the need for "getting peer feedback" (PNI=9.30). The demand for "providing
sincere and constructive feedback to peers" (PNI=8.90) and "encouraging more students to participate
in the classroom through peer evaluation" (PNI=8.35) is slightly lower but remains significant. Overall,
the average PNI of peer evaluation is 9.35, emphasizing that students consider peer evaluation an
important but varied aspect of their entrepreneurial learning process, with the quality and practicality of
teedback being particularly critical.
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Table 3.
Student Needs towards Peer Assessment.
Aspects Items/ To what extent you agree with the following | I | D PNI Rank
statements in the entrepreneurship courses
Peer Assessment Receiving  feedback from my classmates on my |5 | 3.14 9.0 3
entrepreneurship project.
Providing honest and constructive feedback for my peers' | 5 | 3.22 8.90 4
entrepreneurship projects helps me reflect on the knowledge I
learned in class.
Peer assessment activities help me see my strengths and | 5 | 3.11 9.45 2
weaknesses more clearly.
Receiving critiques from my peers provides me with helpful | 5 | 2.87 10.6 1
perspectives for improvement.
Encouraging everyone to participate more actively through | 5 | 3.33 8.35 5
peer assessment activities in class.
Overall 5 | 8.13 9.85

Table 4 summarizes the students' needs related to entrepreneurial skills in the course and uses the
"main demand index" (PNI) for analysis. The results show that students have the highest demand for
"learning how to identify and analyze problems that can be transformed into business opportunities"
(PNI=8.20), followed by "learning how to show their ideas persuasively" (PNI=8.45) and "learning how
to collaborate with others to achieve entrepreneurial goals" (PNI=7.85). The demand for
"understanding the basic process of entrepreneurship or project startup" (PNI=7.70) and "developing
solutions that can create value" (PNI=7.40) is also significant, but the order is slightly lower. Overall,
the average PNI of the demand for entrepreneurial skills is 7.90, indicating that students strongly hope
that entrepreneurship education will focus more on cultivating practical skills, especially analytical
thinking, communication skills, and teamwork, to better identify opportunities and achieve success in
the entrepreneurial context.

Table 4.
Student Needs towards Entrepreneurship Skills.
Aspects Items/ To what extent you agree with the following I D PNI Rank
statements in the entrepreneurship courses
Entrepreneurship Learning how to identify and analyze problems that could 5 3.36 8.20 1
skills turn into business opportunities in entrepreneurship courses.
Learning how to develop solutions that could create value in 5 3.52 7.40 5
an entrepreneurial setting.
Learning how to present my ideas to others in a persuasive 5 3.31 8.45 2
manner.
Learning how to understand the basic process of starting a 5 3.46 7.7 4
business or launching an entrepreneurial project.
Learning how to work collaboratively with others to pursue 5 3.43 7.85 3
entrepreneurial goals.
Overall 5 3.42 7.90

Table 5 presents the results of the needs assessment regarding students' critical thinking abilities in
entrepreneurship courses, analyzed through the "main needs index" (PNI). The findings indicate that
the highest demand is for "improving the ability to evaluate the reliability of information when solving
business problems" (PNI=9.30), followed by "being able to discuss and defend business ideas when their
views are questioned" (PNI=8.60), and "questioning existing assumptions and considering different
views when thinking about problems" (PNI=8.35). The need for using logic and evidence to support
personal views (PNI=7.80) and enhancing ideas through reflective feedback (PNI=7.55) are also
significant, though their rankings are comparatively lower. Overall, the average PNI of critical
thinking-related needs is 8.05, emphasizing that students particularly aim to strengthen their skills in
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assessing information reliability and defending opinions. These skills are fundamental for developing
effective critical thinking in entrepreneurial contexts.

Table 5.
Student Needs towards Critical Thinking.

Aspects Items/ To what extent you agree with the following statements in I D PNI Rank
the entrepreneurship courses
Enhancing the ability to question assumptions and consider alternative 5 338 .95 3
viewpoints before making decisions in entrepreneurship projects ) )
Enhancing the ability to evaluate the reliability of information when 5 641 93 )

Critical solving problems in a business environment ) B B

thinking Enhancing the ability to discuss and defend my business ideas when 5 398 5.6 9
challenged by others. ) )
Enhancing the ability to use logic and evidence to support opinions and 5 5 44 78 4
conclusions. ) B )
Enhancing the ability to reflect on feedback and make changes to improve | - ss B
my ideas or solutions. ’ 549 109 ’

Overall 5 3.39 8.05

5.2. Result for Research Objective 2

Question 1: Can phenomenon-based learning be integrated with peer assessment in entrepreneurship
education?

The experts viewed the combination of phenomenon-based learning and peer assessment at the core
of the PhBLPA model as both valuable and mutually reinforcing. They stressed that the process must
start with selecting concrete, real-world issues (Step 1: Identifying the phenomenon and setting goals)
and establishing transparent assessment criteria (Step 2: Designing the learning process and assessment
criteria), as these early decisions strongly shape student engagement. As one expert remarked, the way
teachers support topic selection and rubric design “directly impacts the quality of peer assessments.”
When students move on to collaborative inquiry and problem solving (Step 38: Introducing students to
process and training in peer assessment), followed by structured peer review (Steps 4—5: Guiding
phenomenon exploration and inquiry; conducting peer assessment by providing and receiving feedback),
the panel observed that peer assessment helps learners “see problems from different angles and compare
their ideas with those of classmates.” The subsequent revision phase (Step 6: Revising and refining
work) encourages students to take feedback seriously and improve their work accordingly. This cycle
concludes with presentations and reflective tasks (Steps 7 and 8: Final presentation and consolidation;
reflection and evaluation of the process), which were seen as supporting both communication skills and
deeper understanding. The use of structured, anonymous peer feedback was also highlighted as a way to
nurture “empathy and communication” among students, mirroring the interpersonal demands of real
entrepreneurial practice.

Question 2: How effective is the PhBLPA model for teaching entrepreneurship courses in enhancing students'
entrepreneurial skills and critical thinking?

When evaluating how the PhBLPA model improves entrepreneurial skills and critical thinking,
experts agreed that the gradual and process-oriented design of the model truly reflects entrepreneurial
practice. A reviewer pointed out that this model reflects the real entrepreneurial process - from
conceiving ideas, adjusting after criticism, and then presenting to stakeholders. Links such as
collaborative presentation (step 7) and repeated reflective writing (step 8) were praised for effectively
integrating metacognitive ability and teamwork into the curriculum. Experts stressed that each
iteration - covering group cooperation, peer evaluation, revision, improvement, and reflection - will
prompt students to constantly re-examine their assumptions, weigh new evidence, and make
adjustments, which is the core feature of critical thinking and entrepreneurial thinking. The final
written reflection step is particularly valued. An expert pointed out that written reflection requires
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students not only to explain what they have done but also to clarify why they have made some choices,
how feedback has changed their ideas, and what skills they have acquired.
Question 3: Will the use of an AI generative tool in the PhBLPA model enhance its effectiveness in teaching?

As for the use of Al generative tools in the PABLPA model, experts pointed out that these tools
have a scaffolding effect at all stages, from brainstorming in step 1 to the synthesis of peer feedback in
steps 5 and 6. An expert pointed out that Al tools can enable more students to obtain high-quality
teedback and resources, especially those who may have difficulties in research or communication,
emphasizing the role of Al in improving the accessibility and effectiveness of the model. However, the
review team also repeatedly reminded that students should not rely too much on Al and advocated that
students should record how they use Al at all stages to maintain the authenticity of creativity and the
depth of critical participation. Another expert stressed that Al should be a collaborative partner in
thinking, not a substitute for rational thinking or original tools, highlighting the importance of
maintaining the integrity of the learning process in each step of the model.

In summary, the PhBLPA model has been praised for building a powerful ecosystem and
effectively promoting the development of students' entrepreneurial thinking and critical thinking, from
problem identification, rating scale development, collaborative inquiry, guided and anonymous peer
evaluation, revision, to reflection. Expert comments pointed out that, under the premise of the
combination of clear guidance and reflective practice (especially around the use of Al), the model can
provide students interested in entrepreneurship with comprehensive and close-to-real-world study and
practice preparation.

6. Discussion

The current study explored Chinese college students’ needs and preferences regarding
Phenomenon-Based Learning (PhBL) and peer assessment practices in entrepreneurship education,
developed and piloted the PhBLPA model, and incorporated expert feedback on the integration of
phenomenon-based learning, peer assessment, and Al generative tools. The findings significantly align
with and extend existing research on student-centered, experiential approaches to entrepreneurship
education.

First, the high Primary Needs Index (PNI) scores for learning through real-world phenomena,
practical problem-solving, and open-ended challenges reflect an increasing shift in entrepreneurship
education literature towards experiential, authentic learning [217. Students in this research expressed a
strong desire for hands-on learning anchored in current and observable business challenges. The
prioritization of real-world problem engagement in student needs corresponds with works emphasizing
the effectiveness of phenomenon-based and problem-based learning for entrepreneurial development
[227. The relatively high, though slightly lower, value placed on integrating Al generative tools into
entrepreneurship projects is consistent with scholarship highlighting technology’s emerging role in
shaping entrepreneurship pedagogy and enhancing student agency [237.

Peer assessment, according to this research finding, is not only desired by students but is also seen
as essential for improvement, insight, and engagement, a pattern well documented in the literature. The
highest PNI was for receiving critiques from peers, supporting Ng's [247] assertion that peer feedback
can drive metacognitive growth and entrepreneurial self-efficacy. The experts’ emphasis on scaftolding,
especially via guided and anonymous feedback, mirrors calls in research for structured peer assessment
processes to optimize learning gains and minimize bias. This study’s result, that students value both
giving and receiving feedback, aligns with Xu, et al. [16] synthesis showing reciprocal benefits in peer
review for critical thinking skills.

Relatedly, the need to integrate practical entrepreneurial skills such as opportunity recognition,
persuasion, and teamwork resonates with the core frameworks in entrepreneurship education theory.
The preference for skill-oriented learning supports arguments that entrepreneurial competencies are
best cultivated through iterative, collaborative, and reflective tasks [97]. The PhBLPA model, by
emphasizing revision, reflection, and presentation, is consistent with process-oriented models
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recommended by Olutuase, et al. [ 7] and experiential learning principles described by Motta and Galina
[25].

Notably, the study points to a heightened demand for critical thinking, especially evaluation of
information reliability and defending ideas, which echoes recommendations for embedding critical
inquiry in entrepreneurship curricula [107]. The positive reception of the PhBLPA’s mechanisms for
tostering reflection and dialogue echoes prior evidence that critical thinking and reflective practice are
intertwined in effective entrepreneurship education [27].

Expert feedback in this study underscores the interplay between phenomenon-based learning and
peer assessment, affirming earlier findings that collaborative, real-world projects enable richer, more
authentic assessment and self-improvement [26]. The explicit alignment of the PhBLPA’s structure
with entrepreneurial practice, ideation, group inquiry, iterative feedback, and public reflection offers
robust support for its pedagogical authenticity [14]. Furthermore, expert caution regarding the use of
Al generative tools reflects broader debate in recent literature: while Al-enhanced feedback and
scaffolding can foster inclusion and efficiency [187, concerns about over-reliance and diminished
creativity are well-founded.

In sum, this research not only corroborates established knowledge, such as the value of experiential,
collaborative, and reflective approaches, but also responds to contemporary shifts in entrepreneurship
education, namely the integration of digital tools like Al and structured peer assessment regimes. By
responding directly to identified student needs and integrating expert insights, the PhABLPA model
addresses key gaps cited in the literature and offers a potentially scalable approach for enhancing both
entrepreneurial capability and critical thinking among Chinese college students.

7. Implications and Suggestions

Traditional entrepreneurship teaching is often difficult to fully help students deal with the complex
and changeable entrepreneurial environment in the real world. This study provides strong evidence for
Chinese universities to adopt a more active and student-centered entrepreneurship education model.
The PhBLPA model has been positively evaluated by students and experts, which shows that the
teaching reform based on experiential, collaborative, and integrated technical support is not only
teasible but also has obvious value and attraction. The study suggests that teachers in the field of
entrepreneurship education should adopt the PhBLPA learning model in teaching practice. In addition,
the results of the student needs assessment highlight the urgent need for students to cultivate
entrepreneurial skills and critical thinking in entrepreneurship courses. Therefore, it is suggested that
teachers of entrepreneurship courses pay more attention to the cultivation of these abilities in teaching,
so as to better respond to the needs of students and ensure that students have the ability to achieve
career success in the changing economic environment and labor market.

8. Conclusion

This study emphasizes the obvious mismatch between the traditional teacher-centered
entrepreneurship education in Chinese higher education and students' more experiential, phenomenon-
based teaching methods. The needs assessment results show that students have a particularly strong
demand for the following aspects: participating in the exploration of real-world problems,
understanding the practical challenges faced by start-ups, completing open and complex tasks, and
obtaining Al support in project learning. Students also expressed a high demand for structured peer
evaluation, activities to promote self-awareness of strengths and weaknesses, and the ability to
systematically cultivate opportunity analysis, persuasive communication, team cooperation, and critical
evaluation of information. In response, this research proposed an eight-step "phenomenon-based peer
evaluation learning model" (PhBLPA) that combines real situations (phenomena), iterative cycles of
teedback and revision, and reflective practice. The expert review verified the consistency between the
model and real entrepreneurial practice and affirmed its potential in promoting students' entrepreneurial
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skills and critical thinking. Therefore, the model provides a coherent and suitable framework for the
reconstruction of entrepreneurship courses, especially in the context of higher education in China.

9. Limitations and Future Study

This study is subject to several limitations. First, the sample is only from students in the same city
(Taiyuan, China), which to some extent limits the universality of the needs identified in this study and
the promotion of the PhBLPA model to other regions, different types of colleges and universities, or
different cultural situations. Second, the conclusion of this study is mainly based on self-reported
questionnaire data and expert focus group discussions. The model has not been implemented in actual
courses, nor has evidence directly related to the learning effect been collected. Therefore, the practical
impact of the PhBLPA model on students' entrepreneurial skills and critical thinking needs to be
verified in practice. Future research should pilot and conduct long-term tracking of the model in
different universities and regions, using mixed research methods to investigate changes in students'
abilities and behaviors over time. Additionally, it should further explore how to design Al-supported
learning activities and peer evaluation mechanisms to enhance the effect of entrepreneurial learning
while maintaining academic integrity and independent critical judgment.
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