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Abstract: With the overlap of higher education expansion and changes in the occupational environment,
cultivating the employability of college students has always attracted extensive research attention. By
defining the concept evolution of innovation and entrepreneurship education and the structure of
employability, we built up a theoretical analytical framework about their relationship. Our results
indicate that there are three paths for innovation and entrepreneurship education impacting
employability (human capital accumulation, cognitive ability transformation, and psychological
resource activation), however, the infusion of innovative thinking, mediation of non-cognitive abilities,
and signal recognition constitutes the core transmission chain but the effect is moderated by individual
characteristics, course intensity, and teaching adaptability; the structural tension between the
curriculum system and teaching methods constitutes the efficacy constraint. According to our findings,
we proposed a tiered and progressive optimization path and a closed-loop improvement mechanism
providing a theoretical reference on understanding the educational value of innovation and
entrepreneurship education optimizing the educational supply strategy.

Keywords: innovation and entrepreneurship education; employability, human capital; cognitive
restructuring; non-cognitive abilities, transmission mechanism

Introduction

Overlapping trends of higher education massification and occupational uncertainty make college
students' comprehensive employability an important index to assess the quality of talent cultivation.
The traditional professional education is good at transferring systematic knowledge, however lacks
consideration regarding competencies like unstructured problem solving, career adaptation and value
creation. It is considered that innovation and entrepreneurship education with identification of
opportunity and creation of values is a feasible solution bridging the above mentioned competency gaps;
however, most studies concentrate only on conceptual analysis or description of the structure of
employability without incorporating both into a unified analytical framework and lack systematic
explanation about the influence mechanism and efficacy boundary. This study aims to build up a
theoretical framework of how innovation and entrepreneurship education impacts college students'
employability, clarify the generative logic and transmission paths of the influence mechanisms by
clarifying the connotation of core concepts, investigating the constraint on educational efficacy and
direction for optimization, which provides theoretical reference for the reform of talent cultivation in
higher education.

1. Conceptual Definition and Theoretical Anchoring of Innovation and Entrepreneurship
Education and Employability

1.1 Conceptual Evolution and Core Connotations of Innovation and Entrepreneurship Education

From separation to integration of Academia's concept of innovation and entrepreneurship education:
Early entrepreneurship education was concerned about practical skills such as creating new ventures or
developing business plans; whereas innovation education emphasizes training people with creative
thinking methods and problem solving strategies which were separate in their own research tradition
for a long time. With changing the model of knowledge production at the end of the 20th century, the
academic community started to reconsider the intrinsic relationship between innovation and
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entrepreneurship once again. There is an intrinsic complementarity and continuity between generating
new ideas inherent in innovation and emphasizing realizing value through entrepreneurship. Promoting
the systematic integration of both concepts. Innovation and entrepreneurship education means
cultivating individuals' ability to identify opportunities, integrating resources, creating value
comprehensively. Its core connotation does not only teach how to operate entrepreneurially but focuses
on forming ways of thinking and behavioral tendencies towards identifying opportunities and
implementing actions!!l.

Connotation: There are three aspects composing innovation and entrepreneurship education --
objectives, content, and capabilities. Objectively, it doesn't only induce some entrepreneurial behaviors
but also cultivate an innovative spirit and initiative universally in all students instead of focusing on
one particular group; Content-wise, it includes modules such as innovation methodology, opportunity
assessment, resource integration, and risk management combining both cognitive and operational
features; Capability-wise, it cultivates people who have comprehensive competence to generate
solutions and put them into actions when facing uncertain situations. The above three aspects constitute
the complete connotation of innovation and entrepreneurship education distinguishing it from
traditional employment skills training or professional quality education, providing a conceptual basis
for its unique impact on college students' employability.

1.2 Structural Dimensions and Measurement Indicators of College Students' Employability

Employability connecting higher education with the labor market needs to be considered not only
for short term demand (initial employment), but also dynamic demand (long-term career adaptation).
The literatures have changed the definition of employability from an outcome perspective into a
process one. Instead of measuring the employment rate, we measure the comprehensive capability of
individual maintaining and improving its market performance over his/her whole career. Employability
among college students has three hierarchical dimensions including: cognitive employability involving
professional knowledge reserves, disciplinary ways of thinking and information processing level,
non-cognitive employability covering social skills like interpersonal communication, teamwork and
emotional regulation; adaptive employability referring to individuals' ability learning transfer and role
transition when facing job adjustment or industry change. Three hierarchies form a hierarchy structure
which, if there exists significant deficiency, it will undermine the actual exercise of overall employment
competitiveness.

The operationally measuring different dimensions match different assessment tools. The majority of
the measure of cognitive employability use professional knowledge test or situational judgment test
that measures an individual's capability to mobilize knowledge resources for reasoning and analysis.
For the measurement of non-cognitive employability, it is more based on behavioral scales and
self-report questionnaire which collects data about individuals' behavioral tendency in interpersonal
and collaborative situations. Such as the Career Decision-Making Self-Efficacy Scale and the Career
Exploration Behavior Questionnaire, they assess adaptive employability through indirect inference of
their level from individuals' self-evaluation regarding career preparation and adaptation process. Each
kind of measurement tool highlights something differently: When actually doing a study, we should
reasonably choose them and combine them according to our research purpose and sample
characteristics.™!

1.3 Theoretical Linkage Pathways Between Innovation and Entrepreneurship Education and
Employability

Comprehensive impacts of innovation and entrepreneurship education on college students'
employability are achieved via complex transmission paths: The human capital accumulation pathway
offers a basic explanation - the cognitive tools taught by innovation and entrepreneurship education
(e.g., identifying opportunities, integrating resources, decision-making under uncertainty) with high
cross-domain transferability transform the structure of students' human capital from
single-discipline-depth oriented structure into a composite structure that enhances its applicability
breadth and conversion efficiency among different occupations; The cognitive ability transformation
pathway emphasizes the profound impact of teaching strategy on ways of thinking. Students have to
identify problems and design solutions for unstructured tasks independently while doing project-based
learning or scenario simulation training. It will transform students' cognitive schema, showing better
judgment and integration capability when facing ambiguous demands in the employment market.



The third transmission mechanism is the activation of psychological resource pathway.
Competitions or project incubation in innovation and entrepreneurship education allows students to
face challenges and get performance feedback under controllable risks which will be gradually
internalized into their self-efficacy belief on coping with uncertain situations that manifest themselves
when entering the employment process: become proactively exploring career and have higher levels of
psychological resilience. These three pathways work synergically instead of independently—human
capital accumulation provides content basis for cognitive transformation while improvement of
cognitive ability consolidates the positive accumulation of psychological resources, and abundance of
self-efficacy can improve students' efficiency in acquiring and depth in absorbing human capital
investment opportunities, constituting a deep dynamic mechanism how innovation and
entrepreneurship education influences employability.

2. Mechanism Generation and Transmission Logic of the Impact of Innovation and
Entrepreneurship Education on Employability

2.1 The Infusion Effect of Innovative Thinking on Employability from the Perspective of Cognitive
Restructuring

The innovation and entrepreneurship education reshaping students' cognitive structure is reflected in
activating and internalizing innovative thinking. The traditional professional education imparts
systematic knowledge according to established disciplines with standard problem solving procedures
trained. Innovation and entrepreneurship education introduces open-ended problems under uncertain
situations requires breaking out of the constraints of existing cognitive schemas, looking at a problem
from different perspectives and generating diversified solutions expanding the way for information
processing from linear causal reasoning to multi-path possibility deduction. Infusion effect reflects the
structure of employability as follows: Regarding cognitive employability, training on innovative
thinking enhances the ability to represent unstructured problems and generate strategies; Regarding
adaptive employability, training on multi-path thinking increases cognitive flexibility when
transitioning careers and reduces decision-making inertia due to path dependencel®].

To significantly reconstruct cognitive schemas, we need constantly accumulate innovative thinking
under some teaching conditions: problem definition (project-based learning), prototype iteration
(design thinking) and multi-solution comparison (case analysis). Students gradually form a tendency
for multi-perspective analysis through multiple identification of problems, generating solutions and
revising them with feedback that is reflected by their ability narrative flexibly adjusting its focus
according to different job requirements when they seek jobs; it enhances the transmission efficiency
and matching accuracy of employment information.

2.2 The Mediating Effect of Non-Cognitive Ability Cultivation and Its Transformation Conditions

Besides cognitive pathway, cultivating non-cognitive abilities is also one transmission mechanism
by which innovation and entreprencurship education affects upon employability—division of roles,
task coordination, handling conflict within limited time shape their social interaction pattern and
emotional regulation strategy; roadshow presentation training allows them to express structure and
adapt on the spot under pressure; revising business plans repeatedly cultivates patience and
meticulousness. Accumulation of non-cognitive abilities has a mediating effect during the employment
process—their direct reflection do not show up in professional knowledge test scores but they have
great influence when it comes to key moments such as interview, leaderless group discussion or
internship evaluation (acting as an intervening variable) that transforms cognitive employability into
hiring decisions.

To what extent do we free the mediation role of non-cognitive abilities? Teaching organization:
Small-class seminars offer more interaction frequency and depth of feedback than large-class lectures
which are conducive to the substantive growth of social interaction skills; Course intensity and task
complexity moderate it. Moderate challenge tasks stimulate people's maximum investment, but exceed
their ability threshold causing the accumulation of frustration and reduce the effects of ability
development. Initial level of students' motivation is a boundary condition. Students with a higher need
for achievement participate deeper and reflect more in the same environment, and the increment of
non-cognitive abilities they acquire is more significant.



2.3 Signal Recognition and Capability Realization from the Perspective of Human Capital
Appreciation

Experience acquired in innovation and entrepreneurship education goes beyond mere increment of
knowledge and skills, it serves as a signaling role on the labor market that hires according to its
subjective expectation about applicants' actual productive capacity with this representing hidden
information which can't be observed before hiring - Educational signals are one basis for inferring
ability levels. Observable results of innovation and entrepreneurship education (project completion
certificate for innovation projects, record of competitions awards or intellectual property application
documents) form a more discriminating signal system since these reflect the holders' actual behavior
while planning, organizing teams and taking risks instead of their level of knowledge memorization™.,

Only signals which have actual capabilities realize; if not, they lose their signal value with time.
The capability realization means transferring and adapting from education to occupational context -
students must apply their innovative thinking and non-cognitive skills to meet real tasks when they
enter the workplace to solve practical problems and generate visible outputs. Success or failure of this
transfer is determined by supporting characteristics of the work environment (the degree of job
autonomy, the organization's acceptance of innovative behavior and the orientation of the performance
evaluation system). Those organizations that provide some room for trial and error and autonomous
decision-making authority create favorable conditions for realizing human capital as genuine
employment advantages resulting in a positive cycle between educational investment, signal release
and performance.

3. The Constraining Boundaries and Optimization Paths of the Efficacy of Innovation and
Entrepreneurship Education

3.1 Heterogeneous Distribution and Moderating Factors of the Efficacy of Innovation and
Entrepreneurship Education

Impacts of innovation and entrepreneurship education on improve employability have a significant
heterogeneous distribution among different student groups under different teaching conditions.
Previous experience reserves play an important role for individual students: Those having competition
or internship experiences will demonstrate higher rate of knowledge absorption and transformation in
courses but need a long warm-up period if no experience reserve exists. The achievement motivation
level has a stratified moderator too—individuals with high motivation tendencies will display better
persistence and strategy adjustment ability when facing difficult tasks, and the increment of
employability they get is significantly higher than their low-motivation peers. Don't neglect that there
are differences between disciplinary and professional background—the transfer path from innovative
thinking to employability is relatively direct for students in applied disciplines while there is the
constraint of relatively scarce application scenarios for students in basic theoretical disciplines, and the
release speed of educational efficacy is relatively lagging.

In terms of implementation into education, there is a combined moderation effect of curriculum
intensity and teaching methods for the marginal efficacy of innovation and entrepreneurship education:
Inverted U-shaped relation between curriculum intensity and efficacy - moderate task load stimulate
optimal learning engagement whereas too low or high intensity weaken actual output. Teachers with
practical background can give feedback close to real market logic improving student's perception and
pre-adaptation to employment situations. Timeliness and density of feedback in teaching affects the
speed of efficacy accumulation; timely and specific formative assessment enable us to continuously
calibrate our direction in ability construction preventing the inertial continuation of erroneous
strategies.

3.2 Structural Tension in the Alignment Between the Curriculum System and Teaching Methods

The conflict between the design logic of the curriculum system for innovation and entrepreneurship
education and the implementation methods of teaching impacts the systematicity and coherence of
employability cultivation. The curriculum system implements knowledge modules in accordance with
their logical order of concept progression and completeness of content coverage while the
project-based teaching method organizes learning by task completion, depending on the need of project
advancement as to what time knowledge is introduced. This leads to imbalance between systematic



instruction and experiential training: over-emphasis on instruction leaves abilities at the cognitive level
no channel for action transformation, while over emphasis on practice can result in low-level repetition
because there are not enough theoretical supports. A further structural obstacle is fracture between
curriculum modules, lacking clear transitional design from innovative thinking training to
entrepreneurial process knowledge to professional application makes it hard for students to integrate
the fragmented pieces of ability acquired in a scattered way into a complete strategy repertoire.!

Deep dilemma: Teaching method adaptability. It is hard to meet all the differentiated needs of
different types of ability cultivation for teaching methods under one curriculum framework as
cultivating cognitive employability requires systematic explanation and practice; developing
non-cognitive employability relies on frequent interaction and simulation scenarios while forming
adaptive employability requires experiencing a whole process of problem solving and leaving space for
reflection. There are an inherent conflict among these three teaching logics about time allocation and
evaluation standards which makes it impossible to use only one teaching method at once to achieve
multiple goals. Cross-semester modular design setting up sequenced teaching units in the curriculum
system where each unit uses a dominant teaching method with clear ability cultivation orientation
connected by progressive project tasks can mitigate the inherent conflict between structured nature of
the curriculum system and flexibility of teaching methods based upon acknowledging the applicable
boundaries of each teaching method.

3.3 The Improvement Logic and Tiered Pathways of Employability Conversion Efficiency

Differentiated acceleration according to clarifying difference in ability level toward develop
employability conversion efficiency: Foundational tier developing general employability tackling the
fundamental problem converting professional knowledge into basic job competence; Efficiency
improvement needs intensive training for cognitive employability and early intervention in knowledge
transfer ability; Developmental tier aiming at deepening discipline-related employability by integrating
innovation and entrepreneurship education in the disciplinary and professional teaching system, realize
an extremely integrated relationship between innovative thinking and professional competence via
interdisciplinary projects and scenario simulation, reduce the time gap between acquiring knowledge
and its practice; Breakthrough tier focusing on generating differentiated competitive advantages --
through high-intensity competitions or project incubation, some students can have outstanding
advantages over conventional ones in certain ability dimensions so gaining recognition and
differentiation in key links of employment screening!®!.

To have effective tiered pathways we need cooperation from three parts: Ability diagnosis decides
initial level of abilities, Potential advantageous direction at the front end of education based on which
further tiered matching can be made; Pathway matching guides students according to their diagnostic
results to suitable course intensity and form of teaching organization without suffering any efficiency
loss because of the gap between goal setting and ability foundations; Dynamic adjustment tracks
trajectory of ability growth by a continuous process-based evaluation promptly adjusting cultivation
strategies and directions of resource allocation when there is stage leap or developmental lag. The
closed loop of such three parts reduces the risk of mismatching between educational supply and student
demand allowing for precise distribution of resources across different ability levels.

Conclusion

We examine the impact of innovation and entrepreneurship education on college students'
employability through three aspects: conceptual definition, mechanism analysis, and efficacy
constraints. Main connotation of innovation and entrepreneurship education is that cultivate mindset to
identify opportunity and take action while we decomposed employability into three hierarchies
--cognitive employability, non-cognitive employability, and adaptive employability which are
connected by three theoretical pathways (human capital accumulation, cognitive ability transformation,
and psychological resource activation). Mechanically, the infusion effect of innovative thinking
changes cognitive schema; the mediating transmission of non-cognitive abilities turns educational
experience into employment advantage; different signals realize ability recognition and value
realization in the labor market. Individual factors moderate this educational effect with structural
tension between curriculum system and teaching methods as efficacy constraint. Future study will be
interested in using a longitudinal tracking design to track its dynamic evolution, test the interaction
effects of transformation conditions, and explore optimal allocation schemes under



discipline-differentiated context.
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