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Abstract: Higher education is crucial to sustainable development. The construction of a “double first-class”
university (the 42 top universities in China) is an important initiative to improve the quality of
higher education and promote its sustainable development. The aim of the study discussed here
was to explore how graduate training promotes the sustainable development of higher education
and the main characteristics of graduate training in China’s “double first-class” universities. The
research in this paper involved 42 “double first-class” universities’ graduate training programs
(including training objectives, training process, and training methods) for which coding analysis
using NVivo12 plus was carried out. It was found that the main characteristics of China’s “double
first-class” university graduate training are as follows: (1) clear decomposition of quality and ability
structure; (2) taking quality as the core of the connotative development of higher education; and
(3) innovation in talent training methods. This study focused on talent training itself, which is of
significant importance in the competition for talent around the world. China’s double first-class
universities can not only provide experience for the graduate education of domestic universities, but
also for those in other countries.

Keywords: sustainable development; quality of talent training; double first-class universities;
graduate training; training program

1. Introduction

Since the concept of “sustainable development” [1,2] was put forward, countries
around the world have implemented sustainable development to achieve sustainable devel-
opment of the economy, society, and environment. In 2015, the 70th General Assembly of
the United Nations adopted Transforming our world: the 2030 Agenda for Sustainable De-
velopment, which is an agenda for sustainable development. It consisted of 17 sustainable
development goals, of which goal four was the only one addressing education. Specifically,
goal four commits countries to ensuring inclusive and equitable quality education and
promoting lifelong learning opportunities for all. Target 4.3 states that by 2030, countries
should ensure equal access for all women and men to afford qualified technical, vocational,
and tertiary education including higher education [3]. As far as education is concerned, no
one will be left behind in the world, but the importance of higher education seems to be
neglected and lower-estimated [4].

Higher education is the strategic heart of education [5], and it’s vital for the sustainable
development of society. As a country that takes sustainable development and rejuvenat-
ing the country through science and education as major development strategies, China
has made substantial contributions to the sustainable development goals [6,7]. It is the
inevitable choice of China’s future development as well as the need and choice of higher
education itself [8]. According to the Report on China’s Implementation of the 2030 Agenda
for Sustainable Development (2021), from 2016 to 2020, the gross enrollment rate in higher

Sustainability 2023, 15, 944. https://doi.org/10.3390/su15020944 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su15020944
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0003-0728-028X
https://orcid.org/0000-0003-1559-1555
https://doi.org/10.3390/su15020944
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su15020944?type=check_update&version=3


Sustainability 2023, 15, 944 2 of 20

education increased from 42.7% to 54.4%, achieving a leap from mass to universality of
higher education. China will adopt the construction of a high-quality education system
as its main priority, strive to achieve the development goals of the 14th Five-Year Plan,
promote the innovative development of higher education, and thoroughly promote the
construction of “double first-class” [9].

In China, the construction of “double first-class” refers to the construction of
first-class universities and first-class disciplines [10]. It’s another key construction project
following the “211 Project” and “985 Project”, and an imperative strategy for the reform
and development of higher education. In October 2015, the State Council issued the Overall
Plan for Promoting the Construction of World-class Universities and First-class Disciplines,
which was the first time a systematic plan for the construction of “double first-class”
had been introduced into higher education. In 2017, the Ministry of Education, the
Ministry of Finance, and the Development and Reform Commission issued the List of
World-class Universities and Universities and Disciplines in the Construction of
First-class Disciplines (“double first-class” for short), which marked that China’s “dou-
ble first-class” construction had reached the stage of full implementation. A total of
42 first-class construction universities were determined. The construction tasks include
building a first-class faculty, the cultivating of top-notch innovative talents, improving
the scientific research level, inheritance of excellent culture of innovation, and promoting
achievement transformation [11]. Among them, talent training is the key. The quality of
talent training is the decisive factor of higher education power, especially at the graduate
level. Graduate education should also be highlighted because it symbolizes the develop-
ment of double-first class universities [12]. To put it another way, graduate education plays
an important role in the construction of double-first class and higher education power.

According to the National Education Statistics Bulletin 2021, China has 3012 world-
leading, higher education institutions and a total enrollment of 44.3 million students
and 3.33 million graduate students [13]. With the expansion of the scale, the quality of
graduate training has aroused wide public concern. As the highest level of higher education,
the improvement of the quality of graduate education is of positive significance to the
sustainable development of China’s higher education.

The study of higher education from a perspective of sustainable development can be
explored from two aspects: one is the sustainable development of higher education, and
the other one is the continuous improvement of the potential of students, both of which
are complementary to each other. The quality of talent training is a prerequisite for the
sustainable development of higher education. Talent training should also respond to the
sustainable development of higher education itself and enhance students’ potential. Talent
training at universities is directly related to the enhancement of students’ potential. Among
them, graduate training is the key to cultivating high-level talents. However, current
research on the sustainable development of higher education focus on the role of higher
education in promoting the sustainable development of society and the economy, and
less on its sustainable development from the perspective of higher education itself and
talent training. Additionally, research on graduate education in the context of sustainable
development is inadequate. Thereby, this study innovatively took the graduate training
of “double-first class” universities as an example to explore the main characteristics of
graduate training from the perspective of sustainable development of higher education
itself. Besides, the study used NVivo 12 software which was rarely used in education
research to analyze the training programs of 42 “double first-class” universities.

Five sections follow this introduction. Section 2 reviews the literature on the dilemmas
and current situation of graduate training in China’s universities. Section 3 describes
the data and methodology. Section 4 presents the coding results for training objectives,
training process, and training methods. Section 5 provides a discussion and implica-
tions about the characteristics of China’s “double-first class” university graduate training
from three aspects: training objectives, training process, and training methods. Section 6
concludes the paper.
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2. Literature Review

The literature review of the study focuses on (1) higher education and sustainable
development, (2) the quality of graduate training in different countries, and (3) graduate
training at “double first-class” universities.

Higher education must pursue sustainable development as it forms the core of China’s
healthy development. Four elements of scale, quality, structure, and effectiveness form an
interdependent and coordinated system of sustainable development of higher education.
Among them, quality is the first element that is directly reflected in the quality of talent
training. Nevertheless, as graduate enrollment continues to increase, quality challenges
also arise.

2.1. Higher Education and Sustainable Development

Higher education can make a substantial contribution to sustainable development.
Benjamin Nölting, and Heike Molitor et al. suggest a concept of transfer for sustain-
able development which makes it possible to analyze the diversity of HEIs’ sustainabil-
ity transfer activities [14]. Matthias Barth, Jasmin Godemann, Marco Rieckmann, and
Ute Stoltenberg argued that through combing formal and informal learning settings within
higher education, a variety of contexts can be given, and the competence development
can be enhanced [15]. Nawaz N, Durst S., A. Hariharasudan, and Shamugia Z studied
Knowledge Management (KM) practices in higher education institutions from Europe,
Asia, and the Gulf Cooperation Council countries. They suggested that universities need to
incorporate information technology-based practices to enhance knowledge management
practices [16]. Based on the current situation of the implementation of sustainability cur-
ricula in higher education, Marie Weiss and Matthias Barth et al. did a meta-study on
133 case studies from universities around the world and found that the implementation
of sustainability curricula in higher education was associated with strong leadership by
universities; incentives and support through professional development; concurrent im-
plementation of sustainability in research, campus operations and outreach; and formal
involvement of internal and external stakeholders, and so on.

With the development of society, public awareness of sustainability is growing, and
students’ awareness of sustainable development is also growing. Xueliang Yuan and
Jian Zuo took 1134 students of Shandong University as respondents to investigate students’
perceptions of campus sustainability in China. They found that students were aware of sus-
tainability issues, among which environmentally oriented issues were the top priorities [17].
In other words, students’ awareness of sustainability is traditional and needs to be changed.
Through a comparative study of students’ perception in public and private universities,
Jiawen Wang, Minghui Yang, and Petra Maresova suggested that higher education should
decentralize sustainable plans and decision making for students, staff, and faculty [18]. In
terms of curriculum, Tongji University has made an attempt. Through the case study of
Tongji University, Qian Jia, Ying Wang, and Li Fengting thought that minor education can
help tackle the barriers to undertaking sustainable development initiatives in curricula by
nurturing the culture and providing organizational support [19].

In summary, sustainable development cannot be achieved without the development of
higher education and requires a transformation of the educational system. To be sustainable,
higher education needs to change in many aspects, such as teaching, learning, curriculum,
discipline, and innovation, which are all centered on talent training.

2.2. The Quality of Graduate Training in Different Countries

Cultivating talented students who can create novel knowledge and apply such knowl-
edge is an invaluable way to achieve sustainable development goals and support sus-
tainable development [20,21]. Graduate education is crucial for cultivating high-level
innovative talents and supporting sustainable development.

Graduate education in China started late, and Chinese universities and disciplines
still lag behind those of developed countries, though some key universities are making
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rapid progress [22]. Regarding female students, from 2000 to 2020, the proportion rose
from 34.4 to 52.5%, among whom master’s graduates rose from 36.3 to 53.5% and those
with a doctorate from 26.6 to 42.7% [23]. In general, China is gradually developing toward
the trend of a massive expansion of graduate education [24].

However, there are some problems in graduate education, and the quality of graduate
education needs to be improved [25]. Guifang Shao and Tundong Liu see five problems:
(1) the lack of interest and ability to do innovative research is the result of the batch
training mode; (2) graduate tutors do not give full guidance, so they cannot guarantee the
effectiveness of innovative activities; (3) academic pressure is too heavy and students cannot
relieve it; (4) appraisal and incentive policies lack diversity; and (5) theory is detached
from practice [26].

Based on an analysis of the history of China’s graduate education, Qiang Bai recommends
raising quality by the establishment of strategic thinking: “self-knowledge and self-confidence,
self-sufficiency and self-improvement, self-reflection and self-initiative” [27]. To achieve
this, we should take extraordinary measures on training, faculty development, selection of
students, mechanism construction, reality-oriented reform, and international cooperation.
Ting Xiao and Yu Dong argued that the second classroom was beneficial in strengthening
graduates’ conviction and enhancing their innovation [28]. After analyzing the policies of
China’s graduate education, Jian Li and Eryong Xue suggested that we should improve
the quality of talent cultivation, the quality of degree management, classroom synergy, and
teaching [29]. By introducing the connotation of industry-education integration and analyzing
the difficulties encountered in the process of promoting industry-education integration of
graduate education in China, Yuping Xu, Fangyi Su, and Zhenwen Hong suggested that the
organization and policy system, comprehensive evaluation system, as well as the role of the
enterprise should be strengthened [30]. Wanjiang Han and Yifan Tian propose three stages of
a practical teaching system for professional masters. These were practice basis management,
practice mode management, and practice process management [31].

Other countries have also made useful research in improving graduate education.
In the UK, Zhizhuo Su, Yiduo Wang, and Di Wang who work as teaching assistants at
Warwick Manufacturing Group reflect on the Moodle design experience. They found
three challenges in the Moodle design. They were digital literacy, information density,
and feedback [32]. Making improvements in these areas can help improve postgraduate
taught students’ learning experience in higher education. In America, Susan T. Charles,
Melissa M. Karanze, and Frances M. Leslie conducted a study on the mental health of
graduate students. Over 3600 graduate students from 10 campuses of the University of
California responded to their questionnaires, and they found that both negative factors
and positive factors are related to depressive symptoms, although the positive factors have
stronger effects [33]. In New Zealand, Ben K. Daniel explored the critical factors which can
enhance postgraduate students’ research experience and found that courses on research
methodology played an important role in improving the postgraduate experience [34].

It can be seen that the issue of graduate training quality has been identified. Previous
research found that the quality of graduate training was influenced by many factors such as
tutor factors, curriculum factors, policy factors, and psychological factors. They all focused
on one of the influencing factors but did not investigate graduate education itself.

2.3. Graduate Training at “Double First-Class” Universities

The quality of double first-class universities represents the highest level of China’s
graduate education, and research on their graduate training can provide a useful reference
for the connotative and sustainable development of higher education.

Currently, case studies on the training of graduate students at double first-class uni-
versities are fruitful. Using Wuhan University’s humanities and social science research
institution as an example, Fan Liu and Chenglong Ma argue that the development of inno-
vative thinking is urgently needed to solve social, economic, and industrial problems [35].
Jin Liu carried out a case study at Xidian University to explore interdisciplinary graduate
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training in literature, history, and philosophy. He found that, against the double first-class
background, introducing interdisciplinary studies into graduate training reform was in line
with the development of contemporary scientific research and education [36]. Wen Gu and
Yufan Sun reviewed and summarized graduate education at Beijing University of Tech-
nology concerning talent training, teaching reform, and scientific research [37]. Xinzhong
Chen and Baozhong Li took the “C9 Union” universities in our country as their research
object and carried out a qualitative analysis of training objectives, action strategies, and
mechanism safeguards to compare with the 13th Five-Year Plan texts. In their research,
NVivo11 was used to analyze the graduate training patterns of research universities [38].
Huijun Luo and Yunlong Zha investigated the development of graduate tutors at Central
South University. They proposed establishing long-term development of teacher ethics,
improved evaluation of graduate tutors, and enhancement of their professional ability [39].

In general, higher education plays a vital role in sustainable development. However,
many factors can influence the quality of higher education, especially graduate education.
A great deal of research has been carried out on this issue and most of it focused on
a particular factor or a few factors regarding the talent training process. As China’s top
universities, “double first-class” universities are exemplary in talent training. China’s
universities have conducted beneficial investigations into graduate training according to
national conditions and times and have achieved fruitful results. Among them, research on
their graduate training mainly focuses on case studies and the practice of talent training in
a particular school in China. Therefore, there is a lack of group work and textual analysis
against the background of sustainable development. Besides, although Chinese scholars
have conducted many studies on “double first-class” universities, international scholars
have conducted few studies in this field. Thus, this study took graduate training programs
as its research object and used NVivo12 for analysis. Associated with the concept of talent
training mode, talent training includes training objectives, training process, and training
methods. Different approaches to these three aspects can reflect the characteristics of talent
training in different universities. Then we propose the following hypothesis:

Hypothesis 1. The graduate training of China’s “double first-class” universities has outstanding
characteristics in training objectives, training process, and training methods.

3. Data and Methods

The data and methods of the study comprise (1) data collection and methods, and
(2) conceptual analytical framework.

3.1. Data Collection and Methods

The NVivo12 software used to manage and analyze the data is the most used software
package for qualitative management and business studies. It is used in forensics, tourism,
hospitality, criminology, and marketing [40]. For this research, it provided a workspace to
store, manage, and query functions for researchers. It also helped analyze unstructured
data including texts, pictures, audio files, and videos. Its functions of “word frequency”
analysis and “text query” increased the validity of the research [41].

This study was divided into two stages. First, the texts of graduate training programs
of 42 “double first-class” universities were collected over the internet. Of these, 76 relevant
texts were selected for the years up to 2022. These texts refer to the talent training programs
of each university which are formulated according to the relevant regulations of the state.
Additionally, they are programmatic and serve as the overall plan for organizing and
managing education. Every aspect of talent training is covered by these training programs,
including the universities’ talent training objectives, schooling length, curriculum, credits
requirements, examinations, academic exchanges, practical links, and tutorial system. Since
each university’s training program was made at a different time with different timeliness,
the time span of the collected texts is from 2013 to 2022. Among them, the graduate training
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program of China Agricultural University has been in effect since 2013, and it’s still in use
without any modification. In addition, Zhengzhou University and Central South University
were the same. Therefore, although some training programs looked old, they were still
chosen for this study. Depending on their expression, these texts can be divided into
three categories: master’s training programs, doctoral students’ training programs, and
graduate training programs including the former ones (Figure 1).
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Second, these texts were imported into NVivo12 and organized into folders. Then
a project and structure were created out of the data to be analyzed using NVivo12. Since
the data type of this study was text, the researchers ensured that they had the names of core
themes as well as their definitions nearby for reference during keyword coding [42]: “train-
ing objectives”, “training process”, and “training methods” were settled as the three parent
nodes, each of which was further encoded to form a subnode. After initial coding, the study
reviewed the results and revised the nodes into a structured hierarchy by merging, reor-
ganizing, and renaming [43,44]. For this, the query and exploration functions of NVivo12
were used to conduct high-frequency word and cluster analysis based on keywords and
nodes. Then the results told us the main characteristics of graduate training in 42 “double
first-class” universities.

3.2. Conceptual Analytical Framework

The term “talent training mode” was introduced by the former National Educa-
tion Commission in 1994. According to the document Higher education reform plan for
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21st century on teaching content and curriculum system, the talent training mode was
a major component of higher education research, but its connotation was not fully ex-
plained. In 1998, the National Education Ministry wrote Opinions on deepening education
reform and cultivating high-quality talents to meet the needs of the 21st century, which gave
a specific definition: the structure of knowledge, ability, and quality that the school builds
for students, and how to realize this structure. This definition defined the characteristics
of talent training and reflected educational thought and concept centrally [45]. In other
words, the talent training mode comprised talent training objectives, process, and methods
(Figure 2). This provides the analytical framework of this study and the basis for coding
analysis. A talent training program is a form of practice in the talent training mode. That is
to say, a talent training program is the blueprint for the implementation of talent training
objectives in practice. Additionally, it is also the plan form for the concretization of talent
training activities. Based on this, this study analyzes the text of 42 “double first-class” uni-
versities’ graduates’ training programs from three dimensions: training objectives, training
process, and training methods.

Sustainability 2023, 15, 944 7 of 21 
 

3.2. Conceptual Analytical Framework 

The term “talent training mode” was introduced by the former National Education 

Commission in 1994. According to the document Higher education reform plan for 21st 

century on teaching content and curriculum system, the talent training mode was a major 

component of higher education research, but its connotation was not fully explained. In 

1998, the National Education Ministry wrote Opinions on deepening education reform 

and cultivating high-quality talents to meet the needs of the 21st century, which gave a 

specific definition: the structure of knowledge, ability, and quality that the school builds 

for students, and how to realize this structure. This definition defined the characteristics 

of talent training and reflected educational thought and concept centrally [45]. In other 

words, the talent training mode comprised talent training objectives, process, and meth-

ods (Figure 2). This provides the analytical framework of this study and the basis for cod-

ing analysis. A talent training program is a form of practice in the talent training mode. 

That is to say, a talent training program is the blueprint for the implementation of talent 

training objectives in practice. Additionally, it is also the plan form for the concretization 

of talent training activities. Based on this, this study analyzes the text of 42 “double first-

class” universities’ graduates’ training programs from three dimensions: training objec-

tives, training process, and training methods. 

 

Figure 2. Talent training mode and talent training program. 

  

Figure 2. Talent training mode and talent training program.

4. Results

The results of the study mainly include (1) coding analysis of training objectives,
(2) coding analysis of training process, and (3) coding analysis of training methods.

The coding analysis of the 76 graduate training programs was carried out on the basis
of the above analytical framework. Before the coding analysis began, a cluster analysis of
these programs was necessary.

Cluster analysis assumes that all objects have various degrees of similarity and objects
can be classified into different categories depending on similarity. If objects are in the same
category, it indicates a high degree of similarity between them, otherwise, they are different
to some extent. Through a cluster analysis of word similarity, the Pearson correlation coeffi-
cient was between 0.9626 and 0.063067. In other words, there was a positive correlation
between the texts of their training programs and certain similarities. Specifically, the more
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similar the objects are, the closer they appear in the cluster analysis. As shown in Figure 3,
the texts of two training programs provided by the same school were highly similar and
they were grouped into the same frame and positioned close to each other. For example, the
coefficient between the texts of the master’s and the doctoral program at Fudan University
was 0.9626 and they were closed in the same frame. In addition, the master’s and doctoral
texts of East China Normal University, Yunnan University, Tongji University, Harbin Insti-
tute of Technology, Southeast University, University of Electronic Science and Technology
of China, and Tsinghua University were highly correlated, which was possibly related
to the writing standards and discourse expression of official documents. The texts of
other universities also correlated positively to different degrees. That means the texts of
42 “double first-class” universities were not only consistent but also had some degree of
difference. On this basis, the texts of their training programs were coded and then analyzed.
The analyses of the coded training programs are given below.

4.1. Coding Analysis of Training Objectives

According to the connotation and orientation of training objectives, the same kinds of
subnodes were classified into the same coding category, and three categories of “knowl-
edge”, “quality,” and “ability” were created under “training objectives”. “Knowledge”
represented the demands for specialized theory and basic knowledge. “Quality” contained
demands for social ability and psychological quality. “Ability” contained the ability of
students to acquire and use knowledge and innovate. “Ability”, therefore, consisted of
training in scientific research, innovation, comprehensive literacy, and competence.

In the process of coding, all the subnodes were divided into corresponding target cate-
gories: theory and special knowledge, quality of ideological and political theory, physical
and mental health, the ability of scientific research, innovative ability, and comprehensive
literacy and competence. After coding, 309 reference points were formed (one datum of
codified information formed one reference point). Then word frequency, high-frequency
words were found for each subnode. The results are shown in Table 1.

According to the coding results, the “ability” category was coded the most (134 times)
and there was not much difference in the coding frequency of the other two (80 times and
95 times, respectively). For the coding results of the subnodes in each category, “knowledge”
had the largest number of material sources, reaching almost 65 and accounting for 85.52%
of the total number of documents. The “quality of ideological and political” subnode was
coded 64 times, the most in the category of “quality”. The second one was the “physical and
mental health” subnode, which was coded 31 times. According to the “ability” category, the
coding frequency of “ability of scientific research” and “ability of innovation” was almost
the same, while the “comprehensive literacy and competence” was lower. More attention
was paid to scientific research and innovation than comprehensive literacy and competence.

For each subnode, the high-frequency words reflected the main characteristics. In
the subnode of “theory and special knowledge”, “discipline”, “major”, and “knowledge”
were the most common, which can be concluded from the requirements of “knowledge”.
This result is consistent with the Ministry of Education’s requirements: graduate students
should master the solid and broad basic theory and systematic knowledge of their majors.
In the subnode of “quality of ideological and political” and “physical and mental health”,
“socialism” reflected the political orientation of graduate training in China, while “physical
health” and “mental health” represented a shift in the universities’ focus on students, and
more attention was paid to their all-round development rather than learning. In the subn-
ode of “ability of scientific research” and “ability to innovate”, “science”, “academic”, and
“innovation” were the most prominent, highlighting the requirements and characteristics
of scientific research.
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Table 1. Coding results of training objectives from 42 “double first-class” universities.

Coding
Categories Subnodes

Number of
Source of
Materials

High Frequency
Words

Number of
Reference

Points
Examples of Reference Items

Knowledge Theory and
special knowledge 65 Discipline,

major, knowledge 80

Shanghai Jiao Tong University:
Graduate students should have
a solid and broad basic theory
and a systematic knowledge of

their respective majors.

Quality

Quality of ideological
and political 57 Socialism, compliance

with the law, country 64

Tongji University: Graduate
students should demonstrate

the correct direction of politics,
love of the socialist motherland,
and support for the leadership

of the Communist Party
of China.

Physical and
mental health 29 Physical health,

mental health 31

University of Chinese Academy
of Sciences: Graduate students

should be sound of mind
and body.

Ability

Ability of
scientific research 37 Research, science, scientific

research, academic 50

Harbin Institute of Technology:
Graduate students should have
the ability to conduct scientific

research independently and
creatively; the ability to make

creative achievements in
scientific research or specialized

knowledge; and they should
cultivate a rigorous scientific

research style, cooperative
spirit, and strong

communicative ability.

Ability to innovate 38 Innovation, creativity 51

Xi’an Jiaotong University:
Graduate students are expected

to be top innovators with an
international vision. The school

aims to improving self-study
and innovative practice.

Comprehensive literacy
and competence 30

Practice,
cooperation,
organization

33

China Agricultural University:
Graduate students should

possess high literacy, including
the ability to do

interdisciplinary research,
teamwork spirit, cooperative

and organizational
management.

4.2. Coding Analysis of Training Process

Through word frequency analysis, a high-frequency word cloud was formed (the
larger the font size, the more frequently the words appeared). As shown in Figure 4, the
words “research”, “examination”, “curriculum”, “major” and “academy” were the most
common. Around them were “science”, “theory”, “practice”, “innovation”, “courses” and
other words that were highly related to the core words. In addition, “teacher”, “society”,
“enterprise”, “cooperation”, “tutor”, “nation”, “writing”, and “report” were evenly dis-
tributed in the outer ring. It shows that talent training involves several interactive factors.

Among these high-frequency words, which reflect the main characteristics of the
training process, “research” appeared the most frequently and the weighted percentage
was 2.54. “Examination”, “curriculum”, “major”, and “academy” were also important, and
the weighted percentage was 2.13, 1.84, 1.71, and 1.25 respectively. Combined with the
main elements of the graduate training process in colleges and universities, the “training
process” was taken as a parent node. “Curriculum setting”, “academic communication”,
“dissertation”, “practical exercise”, and “examination” were generated as 5 subnodes,
forming 281 reference points as shown in Table 2.



Sustainability 2023, 15, 944 11 of 20

Sustainability 2023, 15, 944 11 of 21 
 

“socialism” reflected the political orientation of graduate training in China, while “phys-

ical health” and “mental health” represented a shift in the universities’ focus on students, 

and more attention was paid to their all-round development rather than learning. In the 

subnode of “ability of scientific research” and “ability to innovate”, “science”, “aca-

demic”, and “innovation” were the most prominent, highlighting the requirements and 

characteristics of scientific research. 

4.2. Coding Analysis of Training Process 

Through word frequency analysis, a high-frequency word cloud was formed (the 

larger the font size, the more frequently the words appeared). As shown in Figure 4, the 

words “research”, “examination”, “curriculum”, “major” and “academy” were the most 

common. Around them were “science”, “theory”, “practice”, “innovation”, “courses” and 

other words that were highly related to the core words. In addition, “teacher”, “society”, 

“enterprise”, “cooperation”, “tutor”, “nation”, “writing”, and “report” were evenly dis-

tributed in the outer ring. It shows that talent training involves several interactive factors. 

 

Figure 4. Word cloud of high-frequency words. 

Among these high-frequency words, which reflect the main characteristics of the 

training process, “research” appeared the most frequently and the weighted percentage 

was 2.54. “Examination”, “curriculum”, “major”, and “academy” were also important, 

and the weighted percentage was 2.13, 1.84, 1.71, and 1.25 respectively. Combined with 

the main elements of the graduate training process in colleges and universities, the “train-

ing process” was taken as a parent node. “Curriculum setting”, “academic communica-

tion”, “dissertation”, “practical exercise”, and “examination” were generated as 5 sub-

nodes, forming 281 reference points as shown in Table 2. 

  

Figure 4. Word cloud of high-frequency words.

Table 2. Reference points in the training process of 42 “double first-class” universities.

Parent Nodes Subnodes
Number of

Reference Points
Secondary Subnodes

Number of Reference
Points

Training process

Curriculum
setting 77

Compulsory course,
optional course

77

Supplementary course 76
Interdisciplinary course 21

Academic and
professional course

17

Academic
communication

37

Academic report and lecture 43
Academic conference 24

International
communication

15

Dissertation 82
Theory, applicability 29

Innovation, advancement 41
Independence 40

Practical exercise 37

Teaching practice 45
Social investigation 23

Professional practice 65
Social investigation 59

Examination 48

Curriculum 3
Mid-term examination 21

Comprehensive subject Examination
(Doctoral qualification)

31
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According to the coding results, the 42 “double first-class” universities were mainly
concerned with “dissertation”, “curriculum setting”, and “examination”, among which the
number of reference points of “dissertation” was up to 82. The emphasis on dissertations
has extended beyond the curriculum. The coding times of “academic communication” and
“practical exercise” were the same (37). Since the subnodes of the first level were abstract to
a certain extent, this study carried out a coding analysis on second-level subnodes to dig
out specific problems in each link.

“Curriculum setting” concerned both compulsory and optional courses. In addition,
many universities set up supplementary courses to bridge gaps in students’ expertise
(coding 76 times). According to the “number of sources of materials”, the curriculum can
be clearly illustrated in Figure 5. The compulsory course was mentioned in 65 documents,
followed by the optional course, which was the most important part of the curriculum.
The third one was supplementary course and indicated that some universities attach great
importance to interdisciplinary courses, especially in graduate courses. Few universities
offer academic and professional courses to provide guidance and help for students in their
future employment. Nonetheless, the types of courses seem to be diversified and enriched.

Sustainability 2023, 15, 944 13 of 21 
 

 

Figure 5. Curriculum setting. 

In the “academic communication” link, academic reports and lectures were seen as 

the primary way to cultivate students’ academic research ability, followed by academic 

conferences and international exchanges. In the “dissertation” link, almost all universities 

emphasized creativity, innovation, theory, and practice, and all dissertations had to be 

finished independently by the students themselves. The requirements for advancement 

and independence are prominent (coding 41 times and 40 times, respectively). In the 

“practical exercise” link, professional exercise, social activities, and teaching practice were 

the main options for students and were supplemented by social investigation. 

In the “examination” link, the mid-term and comprehensive subject examinations are 

regarded as screening criteria for the streaming and termination of training, while the 

screening effect of “course” was relatively weak (coding three times). As shown in Figure 

6, each link of the training process had the function of screening. If a student was unqual-

ified at any link, he or she must study for a second time to meet the standard before pro-

ceeding to the next link. 

 

Figure 6. Streaming and termination of talent training. 

65
62

41
38

17

0

10

20

30

40

50

60

70

Compulsory

course

Optional

course

Supplementary

course

Interdisiplinary

course

Academic and

professional course

Figure 5. Curriculum setting.

In the “academic communication” link, academic reports and lectures were seen as
the primary way to cultivate students’ academic research ability, followed by academic
conferences and international exchanges. In the “dissertation” link, almost all universities
emphasized creativity, innovation, theory, and practice, and all dissertations had to be
finished independently by the students themselves. The requirements for advancement and
independence are prominent (coding 41 times and 40 times, respectively). In the “practical
exercise” link, professional exercise, social activities, and teaching practice were the main
options for students and were supplemented by social investigation.

In the “examination” link, the mid-term and comprehensive subject examinations
are regarded as screening criteria for the streaming and termination of training, while the
screening effect of “course” was relatively weak (coding three times). As shown in Figure 6,
each link of the training process had the function of screening. If a student was unqualified
at any link, he or she must study for a second time to meet the standard before proceeding
to the next link.
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4.3. Coding Analysis of Training Methods

According to the current training methods, the tutorial system and the combination of
curriculum with scientific research are the main ways for graduate training. Specifically,
the tutorial system contains an individual tutorial system, a double tutorial system, and
a tutor group, while “curriculum and scientific research” refers to the different kinds
of combinations of curriculum and scientific research, exercise, and dissertation. Thus,
two primary subnodes were created and six secondary subnodes were generated (Table 3).

Table 3. Composition and distribution of reference points of 42 “double first-class” universities’
training methods.

Parent Nodes Primary
Subnodes

Number of
Material
Sources

Number of
Reference

Points

Secondary
Subnodes

Number of
Reference

Points
Examples

Training methods

Tutorial system 37 122

Individual tutorial system 132
Zhejiang University: We

implement individual or tutor
group guidance, encourage

cooperative training at home and
abroad, and implement the joint
guidance mode of tutor group.

Double tutorial system 142
Tutor group 424

Curriculum and
scientific research 61 86

Combination of
curriculum and

scientific research
9 Xiamen University: The

training of doctoral students
focuses mainly on scientific

research, while the training of
master’s students adopts a
combination of curriculum

study and dissertation research.

Combination of
curriculum and

exercise
1

Combination of curriculum
and dissertation 39

From the distribution of primary subnodes, the training methods focused on the
tutorial system and a combination of curriculum and scientific research, the results of which
are shown in Table 3. From the coding results of training methods, under the primary
subnode of “tutorial system”, three secondary subnodes were generated: “individual
tutorial system”, “double tutorial system”, and “tutor group”. Among these, “tutor group”
was coded the most at 424 times. This indicated that the training methods were “tutor
group” followed by “double tutorial system” with a coding frequency of 142. In China, the
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double tutorial system referred to two tutors for professional degree graduate students:
one on campus; the other, off-campus.

In the coding results of the primary subnode “curriculum and scientific research”, three
types of combination were deemed as the main methods for talent training. Among these,
“the combination of curriculum and dissertation” was seen as the most critical and the
coding frequency reached 39 times. Since most universities take “academic communication”
to be a single part of the training process (shown in Table 2) and do not include it in the
training method for text expression, the number of reference points for “combination of
curriculum and scientific research” was only nine. Practical exercise was emphasized in the
training process of professional graduate education, and the number of reference points
was one, though it was also a method of graduate training.

5. Discussion and Implications

The discussion and implications of the study mainly include (1) training objectives:
clear decomposition of quality and ability structure, pointing to students’ potential for
sustainable development, and (2) training process: focus on “training quality”, promoting
the connotative development of higher education, and (3) training methods: developing
a mixed tutorial system and promoting the students’ ability for sustainable development.

According to the coding analysis of the parent nodes “training objectives”, “train-
ing process”, and “training methods”, the main characteristics of the “double first-class”
universities’ training mode include the following aspects:

5.1. Training Objectives: Clear Decomposition of Quality and Ability Structure, Pointing to the
Students’ Potential for Sustainable Development

The coding results of the texts indicated a high degree of consistency in training
objectives covering the demands of knowledge, quality, and ability. In these categories, the
number of material sources was higher than 65; that is, more than 85.53% of the program
texts for graduate training objectives were decomposed into knowledge, quality, and ability.

In the category of “knowledge”, emphasis was placed on strengthening the graduate
students’ theoretical and special knowledge to promote students’ sustainable development
of the academy. In China, graduate education shoulders the important task of training
high-level talents. Professor Tianxiang Xue says that graduate education has the main
characteristics of scientific research [46], meaning that graduate studies represent a higher
level of education based on undergraduate education, requiring both depth and breadth of
knowledge. Only by mastering solid theoretical knowledge can academic development
gain sustainable momentum.

In the category of “quality”, the focus was on moral education and the cultivation
of ideological and political theoretical literacy. The fundamental task of talent training
is to train socialist builders and successors, so China’s graduate education must take
Marxist theory as its guide. We should take the establishment of moral education as
a systematic project: educating people first, moral education first. Our graduate education
should reflect Chinese characteristics not only because it is the requirement of General
Secretary Xi Jinping, but also because it is the direction it must follow for the sustainable
development of higher education. Without morality, education will be dangerous and
detrimental to the development of society. In addition, graduates’ physical and mental
health was also valued by some universities, accounting for 38.16% of all. This shows
that with the development of education, the concern for students is no longer limited to
knowledge. Instead, the concern for students themselves, especially with their physical
and mental health, is gradually increasing.

In the category of “ability”, the cultivation of graduate students’ ability in scientific
research and innovation was emphasized because it was also the first time Chinese students
came into contact with academic research in a real sense [47]. Therefore, graduate education
is very helpful for cultivating students’ abilities in scientific research and we should consider
the cultivation of innovative awareness, spirit, and ability as the internal requirements.
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Innovation is the inexhaustible power of the sustainable development of society, and it is
an effective way for higher education to support sustainable development [48]. In order to
build an innovative country and a world powered by science and technology, China needs
high-quality innovative talents.

5.2. Training Process: Focus on “Training Quality”, Promoting the Connotative Development of
Higher Education

According to the distribution of reference points of subnodes in each link of the training
process, “double first-class” universities placed great emphasis on graduate training, closely
combined with the training objectives.

As for “curriculum setting”, we recognized that interdisciplinary studies are essential
for the advancement of scientific research in the future. Interdisciplinary graduate training
has become the new trend in the development of graduate education and it’s the main
way to cultivate innovative talents. In terms of curriculum, there are public compulsory
courses, professional compulsory courses, public optional courses, and professional op-
tional courses which made up the main part of the whole curriculum. Besides, there are
some special courses for students who need them, such as supplementary courses and
academic courses. A total of 13 universities offer supplementary courses for students
who want to apply for a cross-major examination or lack the requisite undergraduate
or master-level standing in their respective disciplines. Harbin Institute of Technology
stipulates that such undergraduates select main undergraduate level courses as supple-
mentary courses under the guidance of their tutors [49]. Shandong University requires
that students who major in interdisciplinary subjects or the equivalent must take between
one–two compulsory courses without credit [50]. Two universities (East China Normal
University and Xiamen University) encourage graduate students to select interdisciplinary
courses under the guidance of their tutors to develop an interdisciplinary mindset and
broaden their knowledge. This indicates that they have begun to promote the training of
interdisciplinary graduate students at the curriculum level.

Two of the most important ways to improve students’ academic ability are: “academic
communication” and “dissertation”. First-class universities provide opportunities for
students to conduct academic research through domestic and international academic
exchanges research projects and writing independent academic papers. Among these
activities, international exchanges and academic activities can help universities absorb the
most up-to-date knowledge from universities in other countries. It can also help to cultivate
graduate students’ international ability and improve the level of scientific research. Doctoral
students must attain certain achievements in scientific research to be qualified to apply for
their doctoral degree. The number of material sources was 32, and the number of reference
points was 207. Relatively speaking, the achievement requirement for master’s degree
students is lower. The core word “academic”—-referring to activities, reports, exchanges,
and conferences—-was used 142 times, with a weighted percentage of 8.29%. According
to the regulations on the training of academic degree graduate students at East China
Normal University, academic activities include lectures, conferences, and competitions [51].
In other words, reports, lectures, and conferences are the main ways that colleges and
universities cultivate the ability of graduate students along with international scientific
cooperation [52]. China’s “double first-class” construction takes Chinese characteristics
and world-class as its core, so it must integrate with the world. Consequently, many
colleges and universities have established different platforms for international academic
communication. They also emphasize the importance of dissertation topic selection and the
distinction between training types. For professional degree graduate students, dissertation
topics must originate from an applied project or social practice and serve the needs of
social development. For academic degree graduate students, the topics should be more
theoretical. Through a word frequency analysis of “dissertation”, “innovation” occurs up
to 30 times. Since a dissertation is one of the criteria to test a student’s academic ability, it
must be completed independently.
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For “practical exercise”, teaching practice, professional activities, and social investiga-
tion are included in the training at many universities, and the number of material sources is
37. Different kinds of practice cultivate different types of abilities. Students can be familiar
with basic teaching, master basic teaching skills and methods, and improve their teaching
ability. Xiamen University provides mandatory teaching assistant positions for students
and doctoral students for at least one course during their academic year. Professional
skills and abilities are cultivated through “professional practice”. For example, in the
fourth or fifth semester, Wuhan University offers professional degree graduate students to
corporations. Universities try to cultivate attention to social development through “social
practice” and “social investigation”. For example, at Renmin University of China, graduate
tutors guide social investigations and encourage students to conduct local investigations
and participate in field visits during winter and summer vacations. This shows that in the
process of graduate training, “double first-class” universities pay attention to the needs
of social and national development and strive to improve the fit between talent training
and the needs of society. In addition, we should speed up the integration of science and
education in graduate education, strive to improve the graduate education system, and
promote their innovative and practical ability.

The quality of graduate training at “double first-class” universities begins with the as-
sessment and screening of students suited for further education and helping other students
to choose the right program which is essential for modernizing graduate education [53].
They take the curriculum as the basic assessment measure and strengthen the screening
role of academic papers, mid-term assessments, and other links. It can be seen from Table 2
that mid-term and comprehensive subject examinations (including doctoral qualification
examinations) have become the main basis for streaming graduate students. Just as the
13th Five-Year Plan of Degree and Graduate Education indicated, we should strengthen the
management and examination of the curriculum, mid-term and qualification examinations,
and thesis proposals. Channels should be created for the streaming or termination of
doctoral and master’s students and increase the intensity [54]. In addition to the above
measures, the regulations of Beihang University concerning the streaming and termination
of training clearly state that under the following conditions students will stop their studies
or go down to a lower level of learning. The regulations are as follows: 1, the student
cannot continue if he or she is ideologically, morally, or academically unsuitable; 2, a degree
is disqualified and canceled due to failure in the dissertation examination; 3, failure to
apply for a doctoral degree because of an extension, or if an application for the extension
was not approved; 4, the student requests to terminate doctoral study after three years with
the permission of his tutor and college approval; 5, the responsible supervisor proposes to
stream or terminate the training of the doctoral student with school approval; 6, a doctoral
student cannot continue for other reasons [55].

In 2020, the Ministry of Education, the National Development and Reform Commis-
sion, and the Ministry of Finance jointly issued Suggestions on Accelerating the Reform and
Development of Graduate Education in the New Era and clearly proposed that universities
and research institutes strengthen control over the quality of training and improve the
graduate qualification examination and the mid-term and annual assessments. They should
also increase the intensity of streaming for students not suited for continual learning [56].
For example, Nankai University ended its zero-elimination policy for doctoral students.
Huazhong University terminated graduate students whose study time was longer than the
length of the degree. Jinan University has begun to remove the status of students.

5.3. Training Methods: Developing a Mixed Tutorial System to Promote the Students’ Ability for
Sustainable Development

According to the coding analysis of the training methods, the combination of curriculum
and scientific research was chosen as the main training method with 61 material sources,
accounting for 80.26% of the 76 documents. As a specific method of training, the tutor group and
double tutorial system ranked most prominently with 424 and 142 reference points, respectively.
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Tutors play a very pivotal role in the training process for students’ professional growth
and scientific research, and they are the primary instructors in the “curriculum and sci-
entific research”. With the development of science and technology, academic research,
and the reform of knowledge production, students with the professional knowledge and
scientific research of a certain discipline could not adapt to the needs of society. However,
the tutor’s single-disciplinary quality also affects talent training; therefore, it is necessary
to construct a mixed tutorial team with multi-disciplinary knowledge and literacy for
students’ development and improved training. According to the current types of graduate
student training, academic graduate students focus mainly on cultivating academic abil-
ity, while professional degree graduate students pay more attention to practical abilities.
For academic graduate students, the multidisciplinary background tutor group or tutor
group is the appropriate means to develop academic communication, conduct scientific
projects, and write papers. For professional degree graduate students, the double tutorial
system is more suitable. The academic and professional ability will be enhanced with
guidance from intramural and extramural tutors. The intramural tutor gives advice on
papers and learning, while the extramural tutor gives advice on practical activities and
projects. The “double tutorial system” helps students combine theory with practice and
promotes the integration of industry–university research which is beneficial for gaining
sustainable momentum and meeting the needs of society better. In addition, for the training
of interdisciplinary graduate students, a group of interdisciplinary supervisors is set up to
guide them in scientific research. Some universities have set up interdisciplinary institutes,
such as the Institute for Interdisciplinary Information Sciences at Tsinghua University and
the Institute of Frontier Interdisciplinary Sciences at Peking University. In these institutes,
teachers and researchers with different kinds of discipline backgrounds are integrated to
cultivate the students’ ability in interdisciplinary research.

This study focuses on talent training itself, rather than on a particular part of talent
training as previous studies have conducted. The above coding analysis presents the specific
practices and characteristics of “double first-class” universities’ graduate training. The
distinctive Chinese characteristics of graduate training at “double first-class” universities
show that the talent training at Chinese universities is in line with the needs of Chinese
society. China is, to some extent, following a path of the sustainable development of higher
education that places quality at its center. Talent training involves many factors and is
affected by many factors. This provides implications for other universities: (1) determine
the goal and guiding ideology of talent training according to the needs of the development
of national higher education, (2) focus on the quality of talent training and consider it as
the core of talent training, and (3) innovate the method of talent training.

6. Conclusions

The purpose of this study is to explore how Chinese graduate training promotes the
sustainable development of higher education. This study constructed a three-category ana-
lytical framework of training objectives, process, and methods using NVivo12 software to
analyze the main characteristics of 42 “double first-class” universities in China. The results
show that Chinese “double first-class” universities emphasize training objectives, process,
and methods differently, which have distinctive Chinese characteristics. To promote the
sustainable development of higher education, the study concludes that the most suitable
strategy is one that is appropriate to the needs of the country. Talent training is of primary
importance in higher education. Choosing a path of talent training that is suitable for
national characteristics is conducive to supporting the sustainable development of higher
education. Universities should consider the training objectives, training process, and train-
ing methods in an integrated manner to achieve the goal of promoting the sustainable
development of higher education.

As with any research, this study had some limitations. The scope of this study was
limited to covering only 42 “double first-class” universities; other universities were not
included. Their graduate training programs were formulated according to national policy
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and combined with school characteristics, making graduate training a guiding role for
the whole university. However, due to the professionalism of graduate education, each
university refines its training programs according to professional characteristics. This
study only analyzed the program texts without considering the specific implementation of
these programs. In addition, graduate training at China’s “double first-class” universities
is important for comparing them to universities in different countries. Therefore, there
is room for research both vertically and horizontally, and it is beneficial to continue the
research in this direction. Further studies may be conducted at the program implementation
level as well as seek to produce international comparisons.

Author Contributions: Conceptualization, M.W.; methodology, M.W.; software, M.W.; validation,
M.W., C.Z.; formal analysis, M.W.; investigation, M.W.; resources, M.W.; data curation, M.W.;
writing—original draft preparation, M.W.; writing—review and editing, M.W., C.Z.; visualization,
M.W.; supervision, C.Z.; project administration, M.W. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: The authors thank the editor and reviewer for their comments regarding
manuscript improvement.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Chichilnisky, G. What is sustainable development? Land Econ. 1997, 73, 467–491. [CrossRef]
2. Sachs, J.D. The Age of Sustainable Development; Columbia University Press: Chichester, NY, USA, 2015; p. 1.
3. Colglazier, W. Sustainable development agenda: 2030. Science 2015, 349, 1048–1050. [CrossRef]
4. Heleta, S.; Tohiera, B. Sustainable development goals and higher education: Leaving many behind. High. Educ. 2021, 81, 163–177.

[CrossRef]
5. Mamdani, M. Scholars in the Marketplace: The Dilemmas of Neo-Liberal Reform at Makerere University 1989–2005; Imprimerie Saint Paul:

Darkar, Senegal, 2007; p. 262.
6. Weidou, N.; Johansson, T.B. Johansson. Energy for sustainable development in China. Energy Policy 2004, 32, 1225–1229.

[CrossRef]
7. Zhai, T.; Chang, Y.-C. The contribution of China’s civil law to sustainable development: Progress and prospects. Sustainability

2019, 11, 294. [CrossRef]
8. China Agenda 21; China Environmental Science Press: Beijing, China, 1994; pp. 31–38.
9. Ministry of Foreign Affairs of the People’s Republic of China. Progress Report on China’s Implementation of the 2030 Agenda for

Sustainable Development. 2021. Available online: http://switzerlandemb.fmprc.gov.cn/web/ziliao_674904/zt_674979/dnzt_67
4981/qtzt/2030kcxfzyc_686343/zw/ (accessed on 27 September 2021).

10. Li, J.; Xue, E. Creating World-Class Universities in China; Springer: Singapore, 2021; p. 2.
11. Zhao, Y.; He, F.; Feng, Y. Research on the Current Situation of Employment Mobility and Retention Rate Predictions of

“Double First-Class” University Graduates Based on the Random Forest and BP Neural Network Models. Sustainability
2022, 14, 8883. [CrossRef]

12. Fu, H.; Li, M. New trend of Graduate Education under the Background of “Double First-Class” construction. Acad. Degree Grad. Educ.
2018, 1, 75.

13. Ministry of Education. 2021 National Educational Development Statistical Bulletin. Available online: http://www.moe.gov.cn/
jyb_sjzl/sjzl_fztjgb/202209/t20220914_660850.html (accessed on 14 September 2022).

14. Nölting, B.; Molitor, H.; Reimann, J.; Skroblin, J.H.; Dembski, N. Transfer for sustainable development at higher education
institutions—Untapped potential for education for sustainable development and for societal transformation. Sustainability 2020,
12, 2925. [CrossRef]

15. Barth, M.; Godemann, J.; Rieckmann, M.; Stoltenberg, U. Developing key competencies for sustainable development in higher
education. Int. J. Sustain. High. Educ. 2007, 8, 416–430. [CrossRef]

16. Nawaz, N.; Durst, S.; Hariharasudan, A.; Shamugia, Z. Knowledge management practices in higher education institutions-
a comparative study. Pol. J. Manag. Stud. 2020, 22, 291–308. [CrossRef]

http://doi.org/10.2307/3147240
http://doi.org/10.1126/science.aad2333
http://doi.org/10.1007/s10734-020-00573-8
http://doi.org/10.1016/S0301-4215(03)00086-7
http://doi.org/10.3390/su11010294
http://switzerlandemb.fmprc.gov.cn/web/ziliao_674904/zt_674979/dnzt_674981/qtzt/2030kcxfzyc_686343/zw/
http://switzerlandemb.fmprc.gov.cn/web/ziliao_674904/zt_674979/dnzt_674981/qtzt/2030kcxfzyc_686343/zw/
http://doi.org/10.3390/su14148883
http://www.moe.gov.cn/jyb_sjzl/sjzl_fztjgb/202209/t20220914_660850.html
http://www.moe.gov.cn/jyb_sjzl/sjzl_fztjgb/202209/t20220914_660850.html
http://doi.org/10.3390/su12072925
http://doi.org/10.1108/14676370710823582
http://doi.org/10.17512/pjms.2020.22.2.20


Sustainability 2023, 15, 944 19 of 20

17. Yuan, X.; Zuo, J. A critical assessment of the Higher Education For Sustainable Development from students’ perspectives—A Chinese
study. J. Clean. Prod. 2013, 48, 108–115. [CrossRef]

18. Wang, J.; Yang, M.; Maresova, P. Sustainable development at higher education in China: A comparative study of students’
perception in public and private universities. Sustainability 2020, 12, 2158. [CrossRef]

19. Jia, Q.; Wang, Y.; Fengting, L. Establishing transdisciplinary minor programme as a way to embed sustainable development into
higher education system: Case by Tongji University, China. Int. J. Sustain. High. Educ. 2019, 20, 157–169. [CrossRef]

20. Sonetti, G.; Brown, M.; Naboni, E. About the triggering of UN sustainable development goals and regenerative sustainability in
higher education. Sustainability 2019, 11, 254. [CrossRef]

21. Cai, Y.; Ma, J.; Chen, Q. Higher education in innovation ecosystems. Sustainability 2020, 12, 4376. [CrossRef]
22. Geng, Y. Graduate Education from the Perspective of “Double First-class” construction. Acad. Degree Grad. Educ. 2016, 8, 2.
23. Xu, Y.; Liu, J.A. Developmental Trends of Graduate Education in China. Int. High. Educ. 2022, 110, 36–37.
24. Li, J.; Xue, E. Characterizing Graduate Education Development for Creating World-Class Universities: Evidence from Doctoral

Education in China. Educ. Philos. Theory 2021, 54, 1–9. [CrossRef]
25. Wang, C. Field Education: The Demand of Graduate Training. Available online: https://kns.cnki.net/kcms/detail/

detail.aspx?dbcode=CCND&dbname=CCNDLAST2022&filename=CSHK202208120040&uniplatform=NZKPT&v=o_ci9
wUfGanivEefIqfyB049j8a6qdZrtVYwqWCEWHIo26ltlOdJZ0QrqiR9eTWDZTViyidCqAE%3d (accessed on 12 August 2022).

26. Shao, G.; Liu, T.; Wang, Y. Construction of Academic Ecological Environment for Graduate Students based on Tutor Group.
J. High. Educ. 2022, 19, 14.

27. Bai, Q. On First-class Postgraduate Education in First-class Universities. J. Grad. Educ. 2017, 2, 19–24.
28. Xiao, T.; Dong, Y.; Liu, R. On Constuction of the Second Classroom Curriculum System for Postgraduate from the Perspective of

Double First-class Construction. J. Grad. Educ. 2022, 5, 56–61.
29. Li, J.; Xue, E. Graduate Education Governance in China: A Comprehensive Policy Analysis; Springer Nature: Singapore, 2022; pp. 5–7.
30. Xu, Y.; Su, F.; Hong, Z. The Mode Exploration of Industry-Education Integration of Graduate Education in China. In Pro-

ceedings of the 4th International Seminar on Education Research and Social Science (ISERSS 2021), Kuala Lumpur, Malaysia,
24–26 December 2021; Atlantis Press: Paris, France, 2022; Volume 635, pp. 352–356.

31. Han, W.; Tian, Y.; Han, Z.; Sun, P.; Jin, X.; Yang, J. Research on the Education System of Practice Base for Professional Master.
In Proceedings of the 2022 10th International Conference on Information and Education Technology (ICIET), Matsue, Japan,
9–11 April 2022; pp. 324–329.

32. Su, Z.; Wang, Y.; Wang, D. Learning Management System in Higher Education: Promoting Hybrid Learning of Postgraduate
Taught Students through Optimised Moodle Module Design. J. PGR Pedagog. Pract. 2022, 2, 86–92. [CrossRef]

33. Charles, S.T.; Karnaze, M.M.; Leslie, F.M. Positive factors related to graduate student mental health. J. Am. Coll. Health 2022,
70, 1858–1866. [CrossRef]

34. Daniel, B. The Role of Research Methodology in Enhancing Postgraduate Students Research Experience. Electron. J. Bus. Res. Methods
2022, 20, 34–48. [CrossRef]

35. Liu, F.; Ma, C. Innovation of Postgraduate Training Model in Humanities and Social Sciences Research Institutes of
“Double First-class” universities—A Case Study of Wuhan University. J. Soc. Sci. Trends 2021, 12, 99.

36. Liu, J. Research on Interdisciplinary Postgraduate Training of Literature History and Philosophy under the Background of
“Double First-Class”Construction—A Case Study of Xi’dian University. J. Xi’dian Univ. (Soc. Sci. Ed.) 2022, 32, 100.

37. Gu, W.; Sun, Y.; Ji, D.; Wu, J.; Wu, L. Practicing and Thinking of International Graduate Education by “World-class Universities
and Worldclass Disciplines Construction” in Beijing University of Technology. In Proceedings of the International Conference on
Management, Education and Social Science (ICMESS 2017), Qingdao, China, 23–25 June 2017; Atlantis Press: Paris, France, 2017;
Volume 72, pp. 460–465.

38. Chen, X.; Li, B. Objectives, Strategies and Guarantees of Graduate Education in Research University in China. Mod. Educ. Manag.
2020, 9, 114.

39. Luo, H.; Zha, Y. Research on the Construction of Graduate Tutor Team in “Double First-Class” Universities: Taking Central South
University as an Example. J. Innov. Entrep. 2022, 13, 30.

40. Jones, M.; Diment, K. The CAQDA Paradox: A Divergence between Research Method and Analytical Tool. In Proceedings of the
2nd International Workshop on Computer-Aided Qualitative Research, Utrecht, The Netherlands, 4–5 June 2010; Merlien Institute:
Maastricht, The Netherlands, 2010; pp. 82–86.

41. Siccama, C.J.; Penna, S. Enhancing validity of a qualitative dissertation research study by using NVivo. Qual. Res. J. 2008,
8, 92–101. [CrossRef]

42. Allsop, D.B.; Chelladurai, J.M.; Kimball, E.R.; Marks, L.D.; Hendricks, J.J. Qualitative Methods with NVivo Software: A Practical
Guide for Analyzing Qualitative Data. Psych 2022, 4, 142–159. [CrossRef]

43. Zhou, C.; Zhang, R.; Loginova, J.; Sharma, V.; Zhang, Z.; Qian, Z. Institutional Logic of Carbon Neutrality Policies in China: What
Can We Learn? Energies 2022, 15, 4391. [CrossRef]

44. Dong, M.; Zhou, C.; Zhang, Z. Analyzing the Characteristics of Policies and Political Institutions for the Prevention and Control
Governance of the COVID-19 Pandemic: Evidence from China. Int. J. Environ. Res. Public Health 2022, 19, 10980. [CrossRef]
[PubMed]

http://doi.org/10.1016/j.jclepro.2012.10.041
http://doi.org/10.3390/su12062158
http://doi.org/10.1108/IJSHE-05-2018-0095
http://doi.org/10.3390/su11010254
http://doi.org/10.3390/su12114376
http://doi.org/10.1080/00131857.2021.1999803
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CCND&dbname=CCNDLAST2022&filename=CSHK202208120040&uniplatform=NZKPT&v=o_ci9wUfGanivEefIqfyB049j8a6qdZrtVYwqWCEWHIo26ltlOdJZ0QrqiR9eTWDZTViyidCqAE%3d
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CCND&dbname=CCNDLAST2022&filename=CSHK202208120040&uniplatform=NZKPT&v=o_ci9wUfGanivEefIqfyB049j8a6qdZrtVYwqWCEWHIo26ltlOdJZ0QrqiR9eTWDZTViyidCqAE%3d
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CCND&dbname=CCNDLAST2022&filename=CSHK202208120040&uniplatform=NZKPT&v=o_ci9wUfGanivEefIqfyB049j8a6qdZrtVYwqWCEWHIo26ltlOdJZ0QrqiR9eTWDZTViyidCqAE%3d
http://doi.org/10.31273/jppp.vol2.2022.1233
http://doi.org/10.1080/07448481.2020.1841207
http://doi.org/10.34190/ejbrm.20.1.2253
http://doi.org/10.3316/QRJ0802091
http://doi.org/10.3390/psych4020013
http://doi.org/10.3390/en15124391
http://doi.org/10.3390/ijerph191710980
http://www.ncbi.nlm.nih.gov/pubmed/36078703


Sustainability 2023, 15, 944 20 of 20

45. Ministry of Education. A Circular on the Issuance of the Opinions on Deepening Teaching Reform and Training High-Quality
Talents to Meet the Needs of the 21st Century. Available online: http://www.moe.gov.cn/srcsite/A08/s7056/199804/t19980410_
162625.html (accessed on 10 April 1998).

46. Xue, T. Graduate Education; Guangxi University Press: Cuilin, China, 2001; p. 63.
47. Ran, Y. On the Principles of the Basic Theory of Postgraduate Education in China. J. Grad. Educ. 2020, 2, 10.
48. Sun, C.; Liu, J.; Razmerita, L.; Xu, Y.; Qi, J. Higher Education to Support Sustainable Development: The Influence of Information

Literacy and Online Learning Process on Chinese Postgraduates’ Innovation Performance. Sustainability 2022, 14, 7789. [CrossRef]
49. Postgraduate Training Program of Harbin Institute of Technology. Available online: http://hitgs.hit.edu.cn/2017/0830/c3358a1

83544/page.htm (accessed on 30 August 2017).
50. Shandong University’s Proposal on Establishing a Training Program for Full-time Professional Master’s Degree Postgraduates

(Revised). Available online: http://www.qlyxgrad.sdu.edu.cn/info/1004/1148.htm (accessed on 29 March 2016).
51. Regulations on the Training of academic Masters of East China Normal University. Available online: http://www.

yjsy.ecnu.edu.cn/_upload/article/files/53/8b/ecf1f0dd446fb2128396d7f57338/3eaa8cbb-534c-4246-b34e-e5363c5a907d.
pdf (accessed on 20 September 2020).

52. Zhang, D.; Ding, W.; Wang, Y.; Liu, S. Exploring the Role of International Research Collaboration in Building China’s World-Class
Universities. Sustainability 2022, 14, 3487. [CrossRef]

53. Guo, Y.; Wang, X. Chinese Dimension of Postgraduate Education Modernization: Connotation, Characteristics and Trend.
J. Grad. Educ. 2019, 6, 21–25.

54. Degree and Graduate Education Development “13th Five-Year Plan”. Available online: http://www.gov.cn/xinwen/2017--01/2
0/content_5161660.htm (accessed on 20 January 2017).

55. Basic Regulations for the Training of Academic Doctoral Students of Beihang University. Available online: http://graduate.buaa.
edu.cn/info/1025/6125.htm (accessed on 15 November 2019).

56. Suggestions on Accelerating the Reform and Development of Postgraduate Education in the New Era. Available online:
http://www.moe.gov.cn/srcsite/A22/s7065/202009/t20200921_489271.html (accessed on 21 September 2020).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://www.moe.gov.cn/srcsite/A08/s7056/199804/t19980410_162625.html
http://www.moe.gov.cn/srcsite/A08/s7056/199804/t19980410_162625.html
http://doi.org/10.3390/su14137789
http://hitgs.hit.edu.cn/2017/0830/c3358a183544/page.htm
http://hitgs.hit.edu.cn/2017/0830/c3358a183544/page.htm
http://www.qlyxgrad.sdu.edu.cn/info/1004/1148.htm
http://www.yjsy.ecnu.edu.cn/_upload/article/files/53/8b/ecf1f0dd446fb2128396d7f57338/3eaa8cbb-534c-4246-b34e-e5363c5a907d.pdf
http://www.yjsy.ecnu.edu.cn/_upload/article/files/53/8b/ecf1f0dd446fb2128396d7f57338/3eaa8cbb-534c-4246-b34e-e5363c5a907d.pdf
http://www.yjsy.ecnu.edu.cn/_upload/article/files/53/8b/ecf1f0dd446fb2128396d7f57338/3eaa8cbb-534c-4246-b34e-e5363c5a907d.pdf
http://doi.org/10.3390/su14063487
http://www.gov.cn/xinwen/2017--01/20/content_5161660.htm
http://www.gov.cn/xinwen/2017--01/20/content_5161660.htm
http://graduate.buaa.edu.cn/info/1025/6125.htm
http://graduate.buaa.edu.cn/info/1025/6125.htm
http://www.moe.gov.cn/srcsite/A22/s7065/202009/t20200921_489271.html

	Introduction 
	Literature Review 
	Higher Education and Sustainable Development 
	The Quality of Graduate Training in Different Countries 
	Graduate Training at “Double First-Class” Universities 

	Data and Methods 
	Data Collection and Methods 
	Conceptual Analytical Framework 

	Results 
	Coding Analysis of Training Objectives 
	Coding Analysis of Training Process 
	Coding Analysis of Training Methods 

	Discussion and Implications 
	Training Objectives: Clear Decomposition of Quality and Ability Structure, Pointing to the Students’ Potential for Sustainable Development 
	Training Process: Focus on “Training Quality”, Promoting the Connotative Development of Higher Education 
	Training Methods: Developing a Mixed Tutorial System to Promote the Students’ Ability for Sustainable Development 

	Conclusions 
	References

