Influence of Teacher-Student Matching on Knowledge
Innovation of Graduate Students

https://doi.org/10.3991/ijet.v15i20.17421

Jingui Wang
Hebei University of Engineering, Handan, China

Yanming Qi 9
Hebei University of Engineering, Handan, China
55417999@qq.com

Abstract—The teacher-student (T-S) matching in colleges has not been
studied in a thorough and systematic manner. It remains unclear how college T-
S matching affects the knowledge innovation of graduate students. Therefore,
this paper firstly analyzes the factors affecting the knowledge innovation of
graduate students and selects the T-S matching mode that promotes their
knowledge innovation. Then, the promotion of knowledge innovation was
investigated under the T-S matching. Finally, the authors quantified the
importance of knowledge innovation among graduate students and summarized
the strategies and methods for cultivating innovation ability based on T-S
matching. The research results provide a panoramic view of the cultivation of
innovation ability among graduate students from the angle of T-S matching.

Keywords—Higher education, knowledge innovation, teacher-student (T-S)
matching, graduate students, innovation ability.

1 Introduction

Higher education plays a very important role in promoting the training of senior
talents. Following the continuous development of higher education, the ability train-
ing of college students is also constantly improving [1-2]; especially with the wide
application of emerging intelligent technology in higher education, higher require-
ments have been proposed for the improvement of comprehensive quality such as
innovation ability in the training process of college student [3-5]. Colleges focus on
the cultivation of innovation ability among graduate students and undergraduates,
which two have different goals and requirements. Undergraduate training emphasizes
the cultivation of students’ basic professional qualities, while graduate training focus-
es on cultivating graduate students’ strong sense and ability of scientific research
innovation, to independently solve scientific research problems [6-8]. For this, more
and more researchers have carried out relevant academic research and exploration on
the knowledge innovation ability of college students, and given some corresponding
strategies and methods, which are very good for improving students' knowledge inno-
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vation. For example: Cheng et al. [9] analyzed the impact of college campus culture
on college students’ knowledge innovation. Aichouni et al. [10] took Saudi students
as the research object, conducted research and analysis on improving their creativity
and innovation ability, established a theoretical research framework, and designed a
questionnaire. Wang [11] discussed the knowledge innovation of graduate students
from the perspective of personal knowledge management. Li and Wang [12] took the
university students majoring in electronic information as the research objects and
studied the cultivation of students' innovation ability. Fu et al. [13] investigated and
analyzed the status quo of postgraduate knowledge innovation in recent years and
summarized some conclusive results. Amornkitpinyo and Wannapiroon [14] re-
searched and analyzed a causal relationship model of the acceptance process of inno-
vative technology for graduate students in the 21st century.

However, the current research on the cultivation of graduate students’ knowledge
innovation is still not systematic and complete. It’s unclear on how the T-S matching
affects the cultivation of graduate students’ knowledge innovation. To this end, based
on the relevant research results, this paper studies the influence of college T-S match-
ing on graduate students’ knowledge innovation, and puts forward related strategies
and methods. It consists of 6 parts. The first part gives an overview about the current
cultivation of college students' knowledge innovation ability; the second part discuss-
es the factors affecting the knowledge innovation of graduate students; the third part
analyzes the influence of T-S matching mode on the cultivation of innovation ability;
the fourth part proposes the implementation method of cultivating graduate students’
knowledge innovation based on T-S matching; the fifth part quantified the importance
of knowledge innovation among graduate students; the sixth part gives the conclusion
of this study.

2 Analysis for Factors Affecting Current Knowledge
Innovation of Graduate Students

Graduate students and undergraduates have different training objectives and re-
quirements. For the undergraduates, it is generally required for them to have a solid
theoretical foundation and be able to solve design problems in engineering design
based on the acquired professional knowledge they have learned. For the graduate
students, they should possess strong professional knowledge, the ability to inde-
pendently undertake scientific research projects and solve scientific research prob-
lems, and the ability to deepen and expand professional design, which all requires
strong knowledge innovation ability. Thus, it is the core of graduate education in
colleges on how to effectively enhance the knowledge innovation ability of graduates’
students and ensure the training quality. But currently there are still several factors
affecting the cultivation of graduate students' knowledge innovation ability as follows:
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2.1  The faculty of the post-graduate major

The cultivation of graduate students is generally implemented in terms of disci-
plines and majors. It is often subdivided into multiple majors. From the perspective of
the ratio of faculty, the faculty varies in different majors, which is generally reflected
in the ranking of the major’s comprehensive strength among similar colleges, the
proportion of senior title, whether it is a key discipline or major, whether there are key
laboratories, number of international or domestic senior talents in the major, high-
level international or domestic scientific research projects undertaken, and awards of
scientific and technological achievements, etc. Generally, in addition to providing
better basic scientific research conditions for postgraduate training, disciplines or
majors with strong faculty can also ensure the postgraduates to study the latest fron-
tier scientific issues, expand scientific thinking ability and scientific research practical
ability, and obtain new scientific research results under the guidance of a high-level
teacher team. Whereas, the discipline or major with poor faculty will be difficult to
keep up with the development trend in the new era and to ensure the quality of post-
graduate training, resulting in the weak comprehensive quality and the innovation
ability of the graduate students. Thus, the cultivation quality of graduate students in
disciplines and majors with strong faculty is generally higher than that with ordinary
teachers, which is also verified in the existing research results. As above, the promo-
tion of professional faculty for graduate students plays an important role in the culti-
vation of their knowledge innovation ability.

2.2 The professional qualities of the supervisors

College students generally do not have a designated supervisor; they are taught
mostly in large groups for professional basic courses and meet the graduation re-
quirement by finally passing the exams of various courses and completing profession-
al course design with a certain workload. Unlike the college students, the graduate
students have a fixed supervisor, and carry out professional scientific research under
the guidance of the supervisor. Generally, the number of graduate students enrolled by
the supervisor each year is limited, and only a few students can make exchanges with
the supervisor. The research objects and tasks of graduate students are generally
closely related to the research directions and topics of the supervisors. Thus, the su-
pervisor’s professional quality directly affects the cultivation of graduate students. If
the supervisors are good in professional quality, it cannot only deepen the research
topic of graduate students and broaden the research perspective, but also well guaran-
tee the academic knowledge and scientific research conditions required by graduate
students to carry out research tasks, and help the solution of scientific research prob-
lems, thereby improving the knowledge innovation ability of graduate students. Con-
versely, if the supervisors are poor in professional quality, they cannot effectively
provide the above-mentioned support to the graduate students they supervise, making
it difficult to achieve the goal of graduate training, and further restricting the cultiva-
tion of their innovation ability. For this reason, the selection of an appropriate super-
visor is a key link to enhance the knowledge innovation ability of graduate students.
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2.3 Laboratory team building of supervisors

The laboratory team building of the supervisors involves two aspects: one is
whether it’s well graded, that is, an echelon-type talent team is formed; the other is
whether it has a good scientific research atmosphere or environment. If the laboratory
team has an echelon-like talent structure, it indicates that the scientific research inno-
vation of the supervisors has good sustainability and developability, which helps
graduate students not only to quickly grasp the existing research results of the scien-
tific research team, but also learn the latest scientific research developments. This has
a promotive effect on the subsequent cultivation of graduate students’ innovation
ability. Besides, a good scientific research atmosphere or environment in the laborato-
ry means that the cultivation of graduate students is in an active state, and the trained
graduate students tend to subtly enhance their own scientific research quality, thereby
improving their own scientific research innovation ability. On the contrary, the poor
laboratory team building may cause the graduate students to fail in acquiring cutting-
edge scientific research materials and develop a procrastinating research habit, which
is not obviously conducive to the cultivation of graduate students’ knowledge innova-
tion ability.

2.4 Personal scientific literacy of graduate students

The graduate students are encouraged to develop good personal scientific literacy.
First, they must correct their attitudes toward scientific research. When graduate stu-
dents enter the postgraduate study stage or the scientific research team of supervisors,
it may be difficult for them to quickly keep up with the pace of scientific research due
to weak basic knowledge or professional knowledge. If individuals can correct their
learning attitudes and continue to learn new knowledge, they will certainly be able to
quickly involve in the scientific research of the supervisors. Secondly, graduate stu-
dents themselves must develop good research habits. The goal of graduate training is
to cultivate independent research innovation ability of graduate students. This requires
the graduate students to emphasize on the accumulation and management of scientific
knowledge, well implement the scientific research plan of every stage, verify the
results of scientific research experiments with a rigorous scientific research attitude,
and complete scientific research tasks objectively and seriously. Under the guidance
of the supervisors, only through the continuous efforts and improvement of the gradu-
ate students, can they obtain scientific research wealth more effectively, thereby im-
proving the knowledge innovation ability in a targeted manner.

3 Influence of T-S Matching on The Cultivation of Innovation
Ability among Graduate Students

The above analysis shows that the professional strength of the school’s faculty, the
professional quality of the supervisor, the laboratory team building of the supervisor,
or the cultivation of the personal scientific literacy of the graduate student are all
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directly or indirectly related to the supervisors of the graduate student. Therefore, the
selection of a suitable T-S matching mode will be more conducive to the cultivation
of graduate students' innovation ability. For this, it needs to consider the T-S matching
in the following aspects.

3.1  Scientific research interests

The T-S matching in the scientific research interests mainly refers to the degree of
consistency between the personal interests and hobbies of the graduate students and
the scientific research direction or content of the supervisors during their scientific
research. Formally, the research directions of supervisors can be roughly divided into
three types: academic research, engineering research and compound research. Aca-
demic research focuses on theoretical analysis and discussion; engineering research is
for the practical scientific research projects; compound research involves both aca-
demic research and engineering research. From the perspective of graduate students,
some have strong practical skills but weak theoretical analysis capabilities; some are
good at theoretical absorption capabilities, but weak in the practical capabilities; oth-
ers may have both theoretical analysis and scientific research practical capabilities.
This may lead to different research interests of graduate students. They may be inter-
ested in academic research based on theoretical analysis, engineering research based
on scientific research project development, or the compound research. The close T-S
matching in the research interests is the first step for graduate students to study the
scientific issues. It can stimulate both graduate students and supervisors to carry out
scientific research, and acquire and manage research knowledge, thereby effectively
promoting scientific research and improving the innovation ability of graduate stu-
dents.

3.2  Scientific research values

The T-S matching in scientific research values mainly refers to the degree of con-
sistency in the awareness and understanding of scientific issues between graduate
students and supervisors in the process of scientific research. Generally, due to the
accumulation of more research experience and the exposure to more cutting-edge
scientific information, the supervisors have more professional and academic
knowledge accumulation and reserves in scientific research. Their perspectives of
scientific research are diversified, and knowledge and understanding of the scientific
research are relatively deep. As a new force for scientific research, graduate students
are obviously weak in the accumulation and reserve of scientific research knowledge.
But if they can recognize the supervisors in terms of the cognition and understanding
of scientific research issues, get closer to their scientific research direction, or remain
consistent with the scientific research culture of the supervisor’s team, then the gradu-
ate students shall be able to quickly expand their scientific research knowledge re-
serves, avoid detours in solving scientific research problems, and analyze scientific
research issues in depth and breadth. This plays an important role in broadening the
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perspective of graduate students, enhancing their ability to absorb scientific research
knowledge, and improving their knowledge innovation ability.

3.3 Scientific research goals

The T-S matching in scientific research goals mainly refers to the degree of con-
sistency in the scientific research goals that graduate students and supervisors ulti-
mately expect to achieve during the scientific research. In this study, the scientific
research goals are more focused on solving scientific research problems to obtain
research results or achievements finally. From the perspective of supervisors, the
scientific research goals for training graduate students generally include two levels:
One is to enable them to complete scientific research tasks well, to have a deeper
understanding and discussion of the research issues being studied, and to propose
innovative opinions; the other level is the ability to form relatively systematic and
high-level research results for scientific research issues, including scientific research
reports, papers, patents, etc., and then to successfully complete personal studies. From
the perspective of graduate students, the scientific research goals are more focused on
how to successfully complete scientific research tasks and meet individual academic
requirements. In this process, they may not pay attention to the acquisition of innova-
tive scientific research results. Generally, the scientific research goals of the two
above are well combined in the implementation of scientific research tasks. When
making reasonable scheme design, schedule planning, model establishment, method
application, and results display of scientific research projects, the scientific research
knowledge are generated, as an important supplement to the graduate, which has a
great effect on improving graduate students' knowledge innovation ability. Therefore,
the better matching in the research goals between graduate students and supervisors is
more favorable to the progress of graduate students' scientific research work, and
absorption of graduate research innovation knowledge.

3.4  Scientific research quality

The T-S matching in scientific research quality matching mainly refers to the de-
gree of consistency between graduate students and supervisors in terms of scientific
research awareness, spirit, and methods during the scientific research. The matching
of scientific research awareness is mainly the desire for discovery, capture, and solu-
tion of scientific research problems by graduate students and supervisors; with the
stronger desire for exploration, they shall be more eager for acquisition and innova-
tion of scientific research knowledge. It is the driving force for the development of
scientific research projects based on knowledge innovation. The matching of scien-
tific research spirit refers to the spiritual power of graduate students and supervisors
such as innovation, fearlessness, cooperativeness, and active exploration in the pro-
cess of scientific research; the stronger the spiritual power, then the more conducive it
is to the solution of complex scientific research problems, and to the absorption and
accumulation of scientific research knowledge. The matching of scientific research
methods emphasize the ability of graduate students and supervisors to apply some
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methods and experiences in the process of scientific research, such as the methods to
select topics for scientific research projects, design schemes based on scientific re-
search needs, include them in design schemes for data collection, summarization and
organization, conduct experimental research on design issues, process and analyze
data on scientific research issues, extract research results on scientific issues, and
form research reports on scientific issues, etc. This is a process of recognizing, under-
standing, and deepening scientific research knowledge. The above three aspects of
scientific research quality do not exist independently. As an organic whole, they are
interdependent and mutually exist in the process of cultivating graduate students'
knowledge innovation behavior. Thus, the higher matching degree of scientific re-
search quality between graduate students and supervisors is more conducive to the
accumulation and application of scientific research knowledge, the improvement of
their knowledge innovation ability, and the cultivation of scientific research innova-
tion ability.

3.5  Character and personality matching

Character and personality matching mainly refers to the compatibility, complemen-
tarity and coordination of character and personality between graduate students and
supervisors in the scientific research. From the perspective of psychology, the charac-
ter and personality traits of individuals will affect their specific behavior under the
action of external situational factors, that is, there is a character and personality
matching relationship between people, and the strength of this matching relationship
directly affects the behavior of the individual. Then, in the process of scientific re-
search, there will also be a matching relationship of character and personality match-
ing between graduate students and supervisors. If there is a better matching in the
compatibility, complementarity, and coordination of character and personality be-
tween them, the graduate students shall take a more positive scientific research atti-
tude towards the scientific research projects of the supervisors, and better cooperate
with the supervisors or team members in academic exchanges, scientific research
discussions, and knowledge sharing. Thus, they will be able to integrate into the sci-
entific research team of the supervisors more quickly, obtain richer scientific research
knowledge, and further produce higher evaluation and absorption of scientific re-
search knowledge, thereby forming a virtuous circle of the acquisition, absorption and
application of scientific research knowledge, and providing an effective support for
graduate students to carry out scientific research. The good matching in the character
and personality acts as a catalyst for the cultivation of graduate students’ knowledge
innovation ability.

4 Implementation Methods for the Cultivation of Graduate
Knowledge Innovation Based on T-S Matching

The essence of graduate students’ knowledge innovation is that individual graduate
students can continuously learn and expand professional knowledge on the basis of
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existing scientific research knowledge, and realize its recognition, understanding and
accumulation; then, guided by the accumulated scientific research knowledge, they
can solve the design problems in the operation of scientific research projects, and
obtain innovative scientific research results with theoretical or engineering applica-
tions. Therefore, based on T-S matching, the authors proposed to effectively cultivate
graduate students’ knowledge innovation from the following aspects: knowledge
acquisition, knowledge management, knowledge creation, and knowledge application
of graduate students.

4.1  Knowledge acquisition of graduate students

Knowledge acquisition means that graduate students analyze, study, summarize
and organize various design knowledge sources through different acquisition meth-
ods, and extract various forms of knowledge for scientific research. It is the primary
link for graduate students to carry out knowledge innovation, and the basic prerequi-
site for the establishment of their personal scientific research knowledge system. In
the process of acquiring knowledge, the focus must be on solving three problems: the
first is what research knowledge to acquire; for the scientific issues, some research
tasks are often interdisciplinary or interprofessional, which requires graduate students
to determine the subject matter of scientific research knowledge to be acquired and
then to screen the knowledge sources in a targeted manner. The second is the type of
knowledge to be acquired; in terms of the forms of knowledge, knowledge is often
displayed in various forms such as text, graphics, tables, models, formulas, functions,
and data sheets, and the related medium includes paper books, databases, knowledge
bases, and electronic documents, etc. Therefore, it is very necessary to select the ap-
propriate knowledge expression form according to the needs of the individual re-
search tasks of graduate students. The third is the means and methods used for
knowledge acquisition. For graduate training, the curriculum setting is mostly based
on the teaching of professional knowledge within the discipline, supplemented by
professional knowledge across disciplines. The knowledge acquisition of graduate
students is still closely related to the scientific research carried out by graduate stu-
dents. For this, the methods and means of knowledge acquisition are still reflected in
professional course learning, literature review, teacher-student exchanges, team mem-
ber exchanges of supervisors, academic conferences, scientific research practice pro-
jects, etc. Besides, with the rapid development of modern science and technology,
various emerging intelligent technologies such as virtual reality technology, network
technology, information technology, and big data technology, etc. have begun to be
applied in higher education [15-18], providing many new methods and means for
knowledge acquisition of graduate students. The reasonable application of these
methods and means will greatly improve the efficiency and quality of graduate stu-
dents’ knowledge acquisition, thereby enhancing their knowledge innovation ability.
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4.2  Knowledge management of graduate students

Knowledge management of graduate students is not a simple knowledge preserva-
tion, but to absorb and digest the acquired scientific research knowledge in a reasona-
ble or appropriate way or format, and then provide support for subsequent scientific
research projects. It is the driving link for them to carry out knowledge innovation,
and the guarantee for scientific research based on the personal scientific research
knowledge system of graduate students. This process mainly involves two aspects:
The first is the way of knowledge management. For the research on scientific issues,
the scientific research knowledge involved is generally domain-based. The manage-
ment and analysis of various types of scientific research knowledge in the field gener-
ally requires to establish the subject words or keywords of various scientific research
knowledge within the domain, which is conducive to the classification, the retrieval,
and matching of knowledge; moreover, due to the diversity of knowledge, different
forms of scientific research knowledge often need to establish corresponding
knowledge bases, such as the engineering database, graphics database, model data-
base, case database, and method base and so on. The second is the type of knowledge
model for knowledge management. Scientific research knowledge is very complicat-
ed, so it is necessary to adopt appropriate knowledge models for knowledge modeling
in the process of knowledge management. Knowledge modeling often needs to be
analyzed in combination with specific knowledge properties. In general, knowledge
hierarchical management or knowledge fragmentation management should be also
conducted for complex scientific research knowledge, and then corresponding
knowledge units are formed for storage. The knowledge models formed by knowledge
modeling include chart form, tree form, semantic structure, frame form, production
rules, predicate structure, object-oriented structure, and image, voice, and video forms
etc. Effective management of knowledge can realize the accumulation, absorption,
and digestion of graduate students' scientific research knowledge, and then support for
subsequent postgraduate knowledge creation and knowledge application, thereby
improving their ability to solve scientific research problems.

4.3  Knowledge creation of graduate students

Knowledge creation refers to the process of absorbing knowledge and transforming
it into new knowledge through effective management and knowledge sharing based
on knowledge acquisition. It is the deepening link of knowledge innovation, and the
implementation link of scientific research based on the personal scientific research
knowledge system of graduate students, which is of great significance to the trans-
formation of scientific research knowledge. In this paper, the knowledge creation for
graduate students was explained in the three aspects: One is to solve the feasibility
analysis of scientific research tasks. The ultimate training goal of graduate students is
to cultivate their ability to independently solve scientific research problems, which is
mainly reflected in whether graduate students can decompose the design process,
analyze design problems, formulate design schemes, and establish design models
according to the scientific research problems to be solved. In this process, the existing
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reserves of scientific research knowledge need to be used for the feasibility analysis
of the above-mentioned links. If the solution is successfully obtained, the scientific
research knowledge gained in this process is the sublimation of knowledge manage-
ment. The second is to solve the problem of knowledge sharing. Only through con-
stant knowledge sharing and learning can the knowledge of graduate students contin-
uously generate new knowledge. For knowledge sharing, it must consider what
knowledge to share, the way to share, the objects of knowledge sharing, and the scope
of knowledge sharing. The knowledge sharing aims to encourage the creation of
graduate students’ personal scientific research knowledge, so the knowledge to be
shared must be based on the professional knowledge of graduate students. Moreover,
due to the continuous advancement of modern science and technology, graduate stu-
dents must be good at applying advanced technical means such as network technolo-
gy, Information technology, computer technology, etc. to realize the sharing of
knowledge. The objects of knowledge sharing can be divided into two types; the pro-
fessional or academic experts, scholars and colleagues in the broad category, and
supervisors and their talent team in the narrow category. The corresponding forms of
knowledge sharing include experience exchange, academic discussion, and technical
analysis, etc. The third is the manifestation of knowledge creation, which generally
includes postgraduate academic papers, patents, standard or specification formulation,
monographs or translations, software copyrights, science and technology competi-
tions, and science and technology projects etc.

4.4  Knowledge application of graduate students

The knowledge application refers to a process in which the graduate students trans-
form the acquired, absorbed, and digested knowledge from theoretical aspects to prac-
tical activities based on knowledge acquisition, knowledge management and
knowledge creation. Obviously, it’s an organic integration of knowledge acquisition,
knowledge management, and knowledge creation, and the ultimate manifestation of
knowledge innovation, playing a crucial part of the cultivation of graduate students'
knowledge innovation ability. The knowledge application effect of graduate students
directly determines whether the training of knowledge innovation is successful. For
this, the knowledge application of graduate students needs to consider the two as-
pects: the combination of theoretical knowledge and practical activities, and the spe-
cific implementation of knowledge application. As we know, knowledge is meaning-
ful and valuable only when it is applied. Only when graduate students can effectively
transform various forms of scientific research knowledge acquired into various scien-
tific research activities for solving scientific research tasks, such scientific research
knowledge shall have corresponding scientific research value. The combination of
theoretical knowledge and practical activities is analyzed to determine whether theo-
retical knowledge can be effectively absorbed and transformed in the process of scien-
tific research activities, thereby expanding graduate students’ scientific research
thinking and forming an effective solution to scientific research problems, rather than
only focusing on the theoretical knowledge. This doesn’t mean that academic research
is not important, but that the goal of academic research must form theoretical support
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for scientific research practice. Such academic research is more conducive to the cul-
tivation of graduate students' knowledge innovation ability. The specific implementa-
tion methods of knowledge application are diverse among graduate students, e.g.,
graduate thesis writing based on scientific research issues, participating in scientific
research projects of supervisors or teams, participating in science and technology
competition projects, undertaking science and technology innovation funds alone or in
teams, and participating in Industry-university-research projects, etc. All these meth-
ods can be carried out simultaneously. Any implementation method that is conducive
to the transformation of graduate students’ scientific research knowledge can be inte-
grated into the cultivation of graduate students’ knowledge innovation.

5 Analysis for the Importance of Knowledge Innovation Ability
among Graduate Students

The above analysis found that the cultivation of graduate students’ knowledge in-
novation is mainly affected by the four links of knowledge acquisition, knowledge
management, knowledge creation and knowledge application. But each link has a
different degree of effect on graduate students’ knowledge innovation ability. For this,
the importance of knowledge innovation among graduate students was quantified to
ensure the influence of each link on the cultivation of graduate students” knowledge
innovation ability in a hierarchical and quantifiable manner. On this basis, the strate-
gies and methods for cultivating innovation ability based on T-S matching were pro-
posed, to provide effective support for the cultivation of knowledge innovation. When
different higher education managers or college leaders analyze the importance of the
above four links, they may have different analysis perspectives, and the importance
indicators of each link determined from this may often vary. The author believes that
regardless of the important indicators used, the most important is that knowledge
acquisition must reflect the ability to extract knowledge, knowledge management
must reflect the absorptive capacity of knowledge, knowledge creation must reflect
the ability to innovate, and knowledge application must reflect knowledge transform-
able capacity. After obtaining the importance indicators of knowledge innovation
ability, it’s necessary to analyze the importance of these indicators.

There are many methods of importance analysis [19-22]. But due to certain factors,
specific data information cannot be obtained, or some data information is missing or
omitted, so that there is certain limitation for the methods which have requirements
for data sample size or the quantification of specific data information. For this reason,
this paper uses AHP method to analyze the importance of graduate students' innova-
tion ability. The AHP method is a multi-criteria and multi-factor decision-making
method that quantitatively analyzes qualitative problems. It can classify the various
factors in the process of complex system problem processing in an orderly manner,
and integrate the researcher’s objective judgments with expert opinions, thereby
achieving the importance analysis of elements through the pairwise comparison, and a
wide range of applications in the engineering field [23-26]. The specific implementa-
tion steps are as follows.
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Step 1: establish the importance index system of graduate students' knowledge in-
novation in a hierarchical structure and assume that the index system has n im-
portance indicators under the same hierarchical structure.

Step 2: build a judgment matrix A corresponding to the importance index system
through pairwise comparison of the importance indicators.

a, alj a,
A= a, - aij e @y, (1)
L anl anj o ann Jnxn

where, aij indicates the importance degree of the importance indicator i relative to
j, aij=1/aji, and the number can be marked using the 1-9 ratio scale method.

Step 3: use the square root method to solve the judgment matrix A, obtain the ma-
trix normalized eigenvector and matrix eigenvalue, and derive the weight wi of the
indicator i and the corresponding weight sequence W:

" = \/Ha » JH@ @

Wz{vvl"”’w’”"wn} (3)

Step 4: derive the largest characteristic root Amax of the judgment matrix A:

=3 B @
= nw,
Step 5: perform consistency test analysis on the judgment matrix A, namely
Cl =(Ap —Nn)/(n-1) (5)
CR=CI/RI (6)

RI is the average random consistency index, which can be obtained by querying the
average random consistency index numerical table.
If satisfying the following conditions, namely

CR<0.1 @

It indicates that the judgment matrix A satisfies the consistency requirement, that
is, the weight distribution of each importance indicator in the importance index sys-
tem is reasonable, and the importance analysis ends. Otherwise, proceed to the next
step.
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Step 6: if A does not meet the consistency requirements, re-evaluate the importance
of the importance indicator i relative to j, adjust to obtain a new judgment matrix A,
and repeat steps 1 to 5 until the consistency requirements are met.

6 Conclusion

This paper studies the influence of college T-S matching on the knowledge innova-
tion of graduate students. For this, a comprehensive analysis was conducted about the
factors affecting the knowledge innovation ability of graduate students mainly on the
theoretical level, the selection of T-S matching mode for the cultivation of innovation
ability, and the related implementation methods based on T-S matching from the mul-
ti-level and multi-perspective. As a new supplement to the existing research results in
theoretical analysis, this study has good theoretical innovation. In addition, consider-
ing the hierarchical characteristics of the factors affecting the knowledge innovation
of graduate students, this paper performs the importance analysis for the knowledge
innovation of graduate students based on the AHP, which can effectively support the
analysis for the influence of college T-S matching on graduate students’ knowledge
innovation ability.
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