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Abstract: The integration of intellectual property education and innovative talent cultivation has
increasingly become a topic of concern in the field of higher education. The normative system of
intellectual property reshapes innovation cognition by defining the boundaries of legality, the
awareness of exclusive rights stimulates differentiated thinking paths, and the mechanism of disclosure
for protection within the logic of intellectual property protection has an inherent connection with the
generation of breakthrough thinking. Based on intellectual property literacy, the innovation capability
presents a hierarchical structure that moves from the basic understanding of rights to the ability of
innovation avoidance, then to problem discovery and resolution driven by information analysis, and
finally to the embedding of layout thinking. The integrated curriculum architecture achieves an organic
integration of the two knowledge systems through the cross-disciplinary design of modular teaching
and innovation methodologies, training in reverse engineering and rights avoidance, as well as the
synergistic mechanism of lifecycle management and project incubation. The above analysis provides a
theoretical framework for understanding how intellectual property education shapes innovative
thinking.
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Introduction

The core of innovative talent cultivation lies in constructing an educational mechanism that can
systematically stimulate original thinking, and intellectual property education, with its unique rule
system and rights logic, holds an irreplaceable value in this field. Traditional innovation education
focuses on the training of divergent thinking and problem-solving techniques, but it pays less attention
to the structural guiding role of legal constraints on creative output. The normative boundaries,
exclusivity awareness, and protection logic provided by intellectual property education precisely
compensate for this deficiency. This compensation enables learners to form a more precise innovation
positioning within the regulatory framework. The significance of this study lies in revealing the
inherent integration mechanism between intellectual property education and innovation cultivation,
rather than simply treating the former as an auxiliary tool of the latter. The necessity is reflected in the
fact that the separated state of the two types of knowledge in the current education system leads
learners to either produce unprotectable outcomes due to a lack of rights awareness, or inhibit their
innovation potential due to excessive avoidance. Through a systematic analysis of the three dimensions
of cognitive drivers, capability levels, and curriculum architecture, this study aims to provide a
theoretical basis for the integration path.

1. The Intrinsic Drive of the Intellectual Property Cognitive Framework on Innovative Thinking

1.1 The Normative System of Intellectual Property and the Boundary Reconstruction of Innovation
Cognition

The normative system of intellectual property provides clear legal boundaries for innovative
activities by defining the ownership of rights and the rules of use. This boundary does not serve as a
restriction on creativity but rather as a structural guide for innovation cognition. This guide enables
individuals to identify the scope of existing rights and potential spaces for breakthrough before they



engage in creative work. The statutory requirements concerning novelty, inventiveness, and practicality
within the normative system essentially transform abstract innovative intentions into operational
cognitive judgment criteria. When learners master the interpretation of patent claims, the determination
of trademark distinctiveness, and the boundaries of fair use in copyright, their cognitive structure
gradually shifts from free divergence to problem-solving under constraints. This shift allows them to
form a more precise innovation positioning within the normative framework.

The deep effect of boundary reconstruction is reflected in the enhancement of the ability to identify
"blank zones". Intellectual property norms not only define protected areas but also indirectly reveal
unprotected or weakly protected fields, and these areas often become potential entry points for
innovative activities. When the educational process systematically teaches skills such as rights search,
assessment of rights status, and infringement risk analysis, learners can transform the normative system,
which was originally perceived as an obstacle, into an innovation navigation tool. Through repeated
training in identifying gaps and overlaps within the known rights network, an individual's innovation
cognition evolves from a vague state of "infinite possibilities" to a clear state of "optimal solutions
under finite constraints", and this cognitive transformation constitutes one of the core links in the
cultivation of innovative talents!!].

1.2 The Mechanism by Which the Awareness of Exclusive Rights Stimulates Differentiated Thinking
Paths

The core of the awareness of exclusive rights lies in enabling individuals to recognize that creative
outcomes possess unique value, thereby driving them to actively seek differentiated expressions or
technical solutions that are distinct from existing achievements. Once this awareness is internalized,
learners are no longer satisfied with the repetition or imitation of existing knowledge, but instead
consciously avoid innovation paths that have already been occupied. In intellectual property education,
the territoriality, temporality, and exclusivity of patent rights are systematically explained, and learners
gradually develop a mental habit of "circumventing existing rights claims." This habit prompts them to
actively search for existing solutions at the conceptual stage, analyze their technical features or
expressive elements, and then design new solutions that possess substantial differences in function,
structure, or form of expression.

From the perspective of cognitive mechanism, the awareness of exclusive rights activates two
thinking mechanisms: analogical transfer and reverse reasoning. Analogical transfer refers to the
process in which learners map the rules of exclusivity of rights from one field to another, thereby
generating cross-domain innovative combinations. Reverse reasoning is manifested as the derivation of
feasible innovation paths from the constraint of "not infringing on the rights of others." The joint action
of these two mechanisms enables differentiated thinking to no longer rely on random inspiration but on
a rule-driven systematic search. The awareness of exclusive rights also strengthens learners' sensitivity
to the potential value of their own outcomes, prompting them to consider the possibility of obtaining
rights during the innovation process, thus forming a two-way feedback loop of "innovation-protection."
This loop is precisely the key characteristic that distinguishes innovative talents from general
knowledge-based talents.

1.3 The Correlation Model Between the Logic of Intellectual Property Protection and the Generation
of Breakthrough Thinking

The logic of intellectual property protection takes "disclosure in exchange for protection" as its core
mechanism, which requires that a rights applicant fully disclose a technical solution or a work in order
to obtain exclusive rights. This logic plays a special catalytic role in the generation of breakthrough
thinking. When learners understand the drafting of patent specifications, the layout of patent claims,
and the selection strategies between trade secrets and patents, they need to repeatedly weigh issues such
as "what to disclose," "how to disclose," and "to what extent to disclose." This weighing process trains
a structured ability to expose information. That ability enables learners to identify the most valuable
core elements of an innovative outcome, to express them in an abstract and generalized manner, while
retaining sufficient technical details for implementation. This ability shares a high degree of cognitive
isomorphism with the extraction and reconstruction of essential problems in breakthrough thinking!?!.

The establishment of this correlation model can be summarized as "constraint-induced abstraction
generates cross-domain connections.” The logic of intellectual property protection requires innovators
to complete a formalized expression of their own outcomes within a legal framework, and this process



forces them to detach from the entanglement of specific contextual details and instead focus on the
generality of functions and the separability of structures. As learners repeatedly undergo the training of
"abstracting a specific solution into a set of rights claims," their thinking mode gradually shifts from
experience-driven to principle-driven. Breakthrough thinking often arises from unexpected connections
between different knowledge domains, and abstract concepts are more likely to cross domain
boundaries to form new combinations. The abstract tools and expression paradigms provided by the
logic of intellectual property protection enable learners to freely reorganize conceptual elements under
the premise of maintaining legal compliance, thereby generating breakthrough ideas that are both
original and capable of being protected. This cognitive framework, which integrates innovation
constraints and innovation incentives, constitutes the theoretical cornerstone for integrating intellectual
property education into the cultivation of innovative talents.

2. The Hierarchical Structure of Innovation Capability Based on Intellectual Property Literacy
2.1 The Transition Path from Basic Rights Cognition to Innovation Avoidance Capability

Basic rights cognition is at the bottom layer of intellectual property literacy. This layer covers basic
concepts, authorization conditions, and scope of protection for patents, trademarks, copyrights, and
trade secrets. At this level, learners master the structural analysis of patent claims, the criteria for
novelty and inventiveness, and the preliminary methods for identifying infringement. What is formed at
this cognitive stage is not a static knowledge base but a preliminary filter for screening and evaluating
one's own innovation direction. When learners can accurately identify that a certain technical solution
falls within the scope of another person's patent claims, their cognitive activities shift from mere rule
memorization to rule application, and the starting point of the transition emerges from this shift.

Innovation avoidance capability, as the target level of this transition, manifests as a systematic
ability to design alternative solutions outside the established boundaries of rights. The formation of this
capability relies on two mediating steps: the decomposition of claim elements and functional
equivalence mapping. Learners first break down the claims of a target patent into several essential
technical features, then identify functional equivalents for each feature one by one, and finally
construct a new solution that achieves the same or similar technical effects without infringing on the
original claims. From the perspective of cognitive development, this transition is not a linear
accumulation but a restructuring of cognitive structures—the learner's attention shifts from "what rights
exist" to "how to bypass those rights," and from passively complying with norms to actively exploiting
the gaps and blanks within the norms. Once the transition is completed, individuals are able to
internalize intellectual property norms as implicit constraints on innovative activities, making
avoidance strategies a routine tool for creative problem-solving.

2.2 Problem Discovery and Solution Strategies Driven by Intellectual Property Information Analysis

Intellectual property information analysis takes patent documents, trademark registration
information, and copyright registration data as its analysis objects, and it reveals the technical
distribution and evolutionary trends in specific fields through methods such as technical classification,
citation networks, and rights status mapping. In this process, learners do not passively receive
information; instead, they actively construct a domain knowledge map and identify high-density
protection areas as well as technical blank zones. The identification of blank zones is itself a process of
problem discovery — a certain technical problem has not yet been effectively solved by existing
solutions, or existing solutions have defects that can be circumvented, and these problems often
constitute the real starting point of innovative activities. The structured data provided by intellectual
property information analysis transforms problem discovery from accidental observation into
systematic searchl®],

At the level of problem-solving strategies, intellectual property information analysis provides two
core approaches: the recombination of technical elements and the search for functional substitutes. The
recombination of technical elements refers to extracting different technical features from multiple
patent documents and combining them across documents based on functional or structural similarities
to form new technical hypotheses. The search for functional substitutes relies on the relevance of patent
classification codes or keywords to identify different physical mechanisms or material solutions that
achieve the same function, thereby circumventing the claim limitations of existing patents. Both
strategies depend on the "problem-solution" mapping relationship formed during the analysis process.



That is, through repeated training in reading patent claims and specifications, learners gradually
establish a cognitive pattern in which "a certain type of technical problem corresponds to several types
of solutions." Once this pattern is internalized, individuals can quickly retrieve relevant patent
information when facing new technical difficulties, form a solution plan based on existing intellectual
property, and thus significantly shorten the time cycle from problem identification to solution
generation.

2.3 The Embedding Approach of Intellectual Property Layout Thinking in Creative Activities

Intellectual property layout thinking goes beyond the protection claim of a single outcome, and it
focuses on the global rights allocation strategy for a technical field or a product series. This thinking
mode includes elements such as the construction of a claim network, the hierarchical matching of core
patents and peripheral patents, and the combined design of territorial and temporal dimensions.
Embedding layout thinking into creative activities means that, at the stage of generating an initial idea,
an individual begins to evaluate the position of that idea in the future technological evolution, predicts
which directions may produce patentable solutions, and adjusts the innovation direction according to
defensive or offensive layout objectives. This pre-emptive layout awareness transforms innovative
activities from random exploration into a purposeful accumulation of rights assets.

The embedding approach is specifically manifested in three operational levels: at the conceptual
stage, learners identify layout blank spots based on existing patent maps and use them as entry points
for innovation; at the solution design stage, learners consciously generate multiple branch solutions that
revolve around the same core technology but differ in their scopes of protection, thereby forming
potential claim families; at the outcome evaluation stage, learners analyze the overlaps and gaps
between their own solutions and competitors' layouts, and then decide whether to add peripheral
patents or adjust the technical route. This series of operations transforms intellectual property layout
from a post-hoc legal matter into a pre-emptive design tool. When layout thinking is deeply embedded
into creative activities, every innovation decision made by a learner simultaneously becomes an active
shaping of the future rights landscape. What they produce is not only a single technical solution but
also a rights portfolio with strategic value. This ability to integrate legal strategy with technological
creation constitutes the hallmark characteristic of innovative talents under the guidance of intellectual
property literacy.

3. The Integrated Curriculum Architecture of Intellectual Property Education and Innovation
Cultivation

3.1 The Cross-Disciplinary Design of Modular Intellectual Property Teaching and Innovation
Methodologies

Modular teaching breaks the intellectual property knowledge system into relatively independent
units such as claim analysis, infringement determination, search strategies, and layout planning, and
each unit corresponds to specific cognitive operational skills. Innovation methodologies cover
structured problem-solving procedures such as brainstorming, morphological analysis, TRIZ theory,
and design thinking. The cross-disciplinary design of the two is not a simple juxtaposition; instead, it
establishes a mapping relationship between units and methods within the curriculum architecture, so
that each intellectual property module is matched with a suitable set of innovation tools. For example,
the claim analysis module is combined with the functional decomposition method. When learners
decompose the technical features of an independent claim, they simultaneously apply the
function-means analysis method to transform the interpretation of legal text into a structured
representation of a technical problem™l,

The deep goal of this cross-disciplinary design is to form a teaching closed loop with two-way
reinforcement. On the one hand, intellectual property rules provide a constraining framework for
innovation methods, preventing divergent thinking from generating non-patentable solutions. On the
other hand, innovation methods provide a generative carrier for intellectual property learning, enabling
the mastery of rights knowledge to be deepened through the actual creation of solutions. A composite
task unit can be set up in the curriculum architecture, requiring learners to complete the entire process
from patent search, blank spot identification, solution generation, to the drafting of a claim set within a
limited time. In this process, the intellectual property modules and the innovation method modules are
called upon alternately, forming an iterative cycle of "rule constraint — divergent generation — rule



verification—convergent optimization." This cross-disciplinary design achieves an organic integration
of the two types of knowledge systems at the cognitive level, rather than a simple splicing of
knowledge.

3.2 The Innovation-Catalyzing Function of Reverse Engineering and Rights Avoidance Training

Reverse engineering training takes existing patent products or technical solutions as the object of
analysis, and it requires learners to restore their design principles, technical routes, and the scope of
claim coverage through reverse deduction. This process does not encourage imitation; instead, it trains
the ability to trace back from an outcome to its underlying ideas. When learners deconstruct the
correspondence between the claims and the specification, they need to identify the functional
contribution of each technical feature and its necessity in the overall solution, and then determine
which elements are protected by exclusive rights and which belong to the public domain. The value of
reverse engineering lies in transforming abstract claims into a visualizable technical structure, allowing
learners to intuitively understand the correspondence between an innovative outcome and the
boundaries of rights.

Right avoidance training builds upon this foundation, requiring learners to design alternative
solutions that do not fall within the scope of the original claims based on reverse analysis. The core
mechanism of this training lies in "preserving the function while converting the path," that is,
maintaining the core function of the target outcome unchanged while changing the technical means or
structural combinations that achieve that function. In avoidance training, learners repeatedly go through
the cognitive process of "identifying essential features — searching for functional equivalents —
recombining technical elements—testing infringement risks," and each cycle generates an original new
solution. The combination of reverse engineering and rights avoidance training creates a unique
innovation-catalyzing effect: in the process of circumventing existing rights, learners are forced to
break away from existing technical inertia and seek non-obvious solutions. The novelty and practicality
of such creative output under constraints are highly consistent with patent innovations in real scenarios,
thereby endowing the training itself with the function of innovation incubation.

3.3 The Synergistic Mechanism of Intellectual Property Lifecycle Management and Innovation
Project Incubation

The intellectual property lifecycle covers the stages of creation, filing, maintenance, utilization, and
abandonment, and each stage corresponds to different rights statuses and commercial values.
Incorporating lifecycle management into the curriculum architecture means that learners need to
simultaneously plan the timeline management strategy for intellectual property while carrying out
innovation projects. In the early stage of project incubation, learners must determine which
intermediate outcomes are suitable for protection as trade secrets, which should be filed as patent
applications as soon as possible, and whether to adopt a defensive disclosure strategy to prevent
competitors from making layouts. This pre-emptive management awareness shifts innovation projects
from linear progression to parallel operation, and the pace of intellectual property acquisition forms a
dynamic match with the technological maturity of the project.

The core of the synergistic mechanism lies in establishing a feedback loop, so that management
decisions at each stage of the lifecycle reversely affect the direction adjustment of the innovation
project. An office action during the patent examination process may reveal new information about the
prior art, prompting the project team to amend the technical solution or redefine the invention point.
The economic consideration of maintenance fees may guide the project to abandon low-value branches
and concentrate resources on core directions. Market feedback from patent licensing or transfer
provides demand orientation for subsequent innovations. A simulated project can be designed in the
curriculum architecture, requiring learners to complete the full-cycle operations from idea generation,
search and analysis, drafting of application documents, examination response, to rights operation
around a certain technical concept. In this process, the intellectual property lifecycle is no longer
regarded as a legal process external to innovation, but is instead embedded as a structural element
within the innovation project, and the synergy between the two in the temporal dimension constitutes
the operational foundation of the integrated curriculum architecture.



Conclusion

The integration path of intellectual property education and innovative talent cultivation can be
constructed from three levels: cognitive, capability, and curricular. At the cognitive level, the normative
system of intellectual property drives innovative thinking from free divergence to precise
problem-solving under constraints through boundary reconstruction, the stimulation of exclusivity
awareness, and the internalization of protection logic. At the capability level, learners experience a
transition from basic rights cognition to innovation avoidance capability, achieve problem discovery
and solution through information analysis, and embed layout thinking into the entire process of creative
activities. At the curricular level, the cross-disciplinary design of modular teaching and innovation
methodologies, the training of reverse engineering and rights avoidance, and the synergistic mechanism
of lifecycle management and project incubation constitute the three pillars of the integrated curriculum
architecture. Future directions may focus on the development of an evaluation indicator system for the
integration effect, the exploration of adaptive adjustments of the integration path in different
disciplinary contexts, and the application potential of digital teaching tools in reverse engineering
simulation and lifecycle management training.
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