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The purpose of this study is to undertake a comparative study of higher education
indices in China and between the 31 administrative divisions of China with
the international evaluation system. The analysis includes a comparison of
higher education indices between China and six continents and several key
countries in the world, as well as a comparison between internal regions in
China and Malaysia, both of which are in Asia. The numbers and rankings of
higher education institutes (HEIs) of various countries and regions listed in the QS
World University Rankings (QS) over 13 years from 2010 to 2023 form the basis
of corresponding higher education indices obtained through several calculation
formulas. These indices are the QS Higher Education Density Index (QSHEDI),
QS Higher Education Quality Index (QSHEQI), QS Higher Education Composite
Index (QSHEI), and Relative QS Higher Education Composite Index (RQSHEI), and
they reflect the index calculation results of the density, quality, and composite of
higher education relative to the regional population. Based on the comparative
analysis of the indices from multiple perspectives, this study found that there is
a large gap between higher education in China and other countries, and there is
also a significant imbalance in the geographical distribution of higher education
resources among Chinese provinces based on the population proportion and
economic impact. These disparities will hurt the sustainable development of
higher education in China. Therefore, paying more attention to the international
evaluation system and recognition standards like the QS Rankings becomes
necessary to guide the balanced development of higher education among
provinces according to the population proportion. It is also vital to improve the
international influence of HEIs in China according to internationally recognized
requirements so that China’'s higher education can develop sustainably in the
process of global internationalization.

KEYWORDS

higher education, sustainable development, indices, rankings, China, Malaysia

1 Introduction

Due to the current trend of internationalization and digitalization, higher education
institutions (HEIs) in various countries are paying more attention to their international
rankings, as these offer international recognition and attract international students.
Based on the research environment and research materials and data obtained, this study
makes a detailed regional comparative analysis of the 16 states in Malaysia and 31
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provinces in China with regard to the status of higher education
resources in the two countries in the international evaluation
system. The purpose was to accurately locate the development level
of higher education in different regions in China and the world to
tackle the problem of sustainable development in Chinese higher
education in the process of internationalization.

The number of Chinese students studying in Malaysia has
increased in recent years especially in 2020-2022 during the
COVID-19 period. According to the Q2 study abroad data released
by EMGS Malaysia in 2022 [Education Malaysia Global Services
(EMGS), 2022], 3,949 Chinese students traveled to Malaysia to
study—with 1,298 more students than in 2021; the data revealed
an increase of 49%. The Chinese students traveled and applied
to study in Malaysia during Q2 as the report shows accounted
for more than half (57.78%) of the total number of 6,835
students in the same period who traveled to study there in the
several months the key to Malaysia attracting Chinese students
is that many Malaysian HEIs have high QS rankings, and the
overall quality of teaching is more recognized by the international
community. QS rankings sometimes even exceed other factors,
such as the cost of study, distance, and culture. Consequently,
they have become the most important indicator for Chinese
students to select HEIs due to the Chinese policy of settling
highly qualified returnees in places such as Shanghai (Shanghai
Municipal Human Resources and Social Security Bureau, 2020).
The QS rankings have a high degree of recognition, and the
rankings for China, Malaysia, and the world are publicly accessible.
The QS World University Ranking is an annual ranking of world
HEIs published by Quacquarelli Symonds (QS), a company that
has been independently publishing the university rankings since
2010. The rankings are updated by the QS Global Education
Group every summer. The QS World University Rankings are
based on the criteria of academic reputation, employer reputation,
faculty-student ratio, research citations, and internationalization.
Known for its open and transparent questionnaire format, the QS
World University Rankings are among the most highly regarded
university rankings in the world (China People’s Daily Online,
2022). In addition to the different percentages of each indicator in
different years, the QS World University Rankings are categorized
by continent, country or region, and subject. The QS rankings
provided a critical research basis and source for indicators for
this study.

In the QS rankings published in June 2023 (Quacquarelli
Symonds, 2023), there were 71 and 28 HEIs from China and
Malaysia, respectively; China and Malaysia are roughly estimated
to have 1,412 million and 33.4 million inhabitants in 2023. The
published 2022 GDP per capita for both countries is approximately
USD 10,000, according to UN reports (United Nations, 2022) and
China Economic Information Data (CEIdata, 2023). Compared to
the USD 30,000 GDP per capita of Japan and South Korea, the
development of higher education (HE) in China and Malaysia is
outstanding, and both are located in Asia. Therefore, a further
comparison of the differences in higher education indices between
China and Malaysia is more persuasive and informative because
of the similar GDP per capita. Furthermore, China has 0.05 QS-
listed HEIs per million population, while Malaysia has about 0.84—
a difference of nearly 16 times. As a result, we were interested in
the changes in the number of HEIs listed and ranked over the past

Frontiersin Education

10.3389/feduc.2024.1340637

decade. To provide a more detailed and precise understanding of
the changes in the number and quality of HEIs between China and
Malaysia and within the two countries” internal regions between
2010 and 2023 based on the QS rankings, we employed the
currently more widely recognized density index and quality index,
along with certain extensions and innovations, to ensure a more
relevant study for the future.

Specifically, all institutions included in the QS World
University Rankings were aggregated according to the 31 provinces
of China and the 16 states of Malaysia and weighted accordingly.
The resulting Higher Education Density Index based on QS
rankings (QSHEDI) can be interpreted as an indicator of the
density calculated from HEI numbers on the QS list per million
population in each province. The Higher Education Quality Index
(QSHEQI) can be construed as an indicator of the quality calculated
from HEIs rankings on the QS list per million population in
each province. Similarly, the Composite Index of QSHEDI and
QSHEQI (QSHEI) and the Relative Composite Index (RQSHEI)
were taken for Beijing. This approach follows a large body of
literature suggesting that higher education should be analyzed in
terms of quantity and quality (Zhong, 2011; Benos and Zotou,
2014).

In this study, we collected numbers and rankings from the
QS World University Rankings. We used several formulas to
get the indices of HEIs by QSHEDI, QSHEQI, QSHEI, and
RQSHEI based on the population in each continent and key
countries and regions in the world. We specifically examined
the change in the number and rankings of HEIs in QS rankings
in each administrative division in China and Malaysia between
2010 and 2023. Based on the changes in density indexes (DI)
and the Quality Index (QI) from QS-listed HEIs worldwide, we
analyzed how Chinese HEIs are positioned in the world compared
to Malaysia and other countries and how vast the gap was
between them. The comparison aimed to provide insights into
the international recognition of Chinese HEIs and the possible
future path for Chinese HEIs toward sustainable development in
the internationalization process (Kuzmina and Lofthouse, 2023).
Based on the importance of these indices, the research question
was: what is the current internationally recognized development
level of Chinese HEIs in the world and among the 31 provinces in
China? The research objective was to compare the internationally
recognized development level of HEIs between China and other
countries, especially Malaysia. The comparison was made by
analyzing the QSHEDI, QSHEQI, and the development level
difference of HEIs among the 31 provinces in China during the
period 2010-2023. The indices used for comparison were QSHEDI,
QSHEQI, QSHEIL and RQSHEI. Consequently, the differences in
internationally recognized development levels between Chinese
HEIs and other countries and the differences among provinces in
China were obtained. This provided a way to identify the challenges
in the sustainable development of Chinese higher education during
the internationalization process.

2 Literature review

The significant proliferation of HEIs in China commenced
in 1999, resulting in a surge from 1,034 to 2,740 HEIs by 2020.
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This remarkable growth rate presents a formidable challenge in
terms of enrollment (Knight et al., 2017). However, despite this
rapid expansion, the acceptance rate for the college entrance
examination in 2020 stood at 90.33%, which is still insufficient
to meet the current demand. Furthermore, supply and demand
differ significantly across regions and provinces, resulting in
significant disparity. The coastal areas of China have made
substantial investments in HEIs, giving these regions an advantage
in the distribution of higher education resources. In contrast,
higher education access and enrollment rates are lower in inland
regions as a result of the skewed allocation of resources. The
central government of China, acknowledging the drawbacks of
decentralization, has prioritized the establishment of policies
that promote educational equality. This is particularly crucial in
economically disadvantaged regions where access to education is
a priority (Xiang et al., 2020).

Admission to HEISs is through the National Higher Education
Entrance Examination, commonly known as Gaokao. The
acceptance rate of Gaokao is very high, indicating a shortage of
higher education opportunities (Wu et al., 2020). The dramatic
increase in the acceptance rate of Gaokao has been attributed
to the expansion of higher education in China. In 1990, the
acceptance rate was just 21.55%, but by 2020, it had increased
to 90.33% and continues to rise. China’s large population and
uneven growth across regions have resulted in a severe deficit of
higher education relative to the demand. Not all provinces have
benefited equally from the educational development initiatives. The
initial reform of the education system, which involved transferring
fiscal and administrative control to local authorities, resulted in an
uneven distribution of educational resources (Zhang et al., 2020),
leading to regional disparities in education and unequal access to
educational opportunities (Li et al., 2014; Wu and Zhu, 2020; Xiang
et al., 2020). As evidenced by the 2020-2021 reports published
by the Ministry of Education of the People’s Republic of China
(Ministry of Education, 2020a,b, 2021a,b)the remarkable expansion
of Chinese higher education from 1034 HEIs in 1999 to 2740
HEIs with a 1.65 times increase and a 90.33% insufficient Gaokao
acceptance rates in 2020 (Mendoza et al., 2021), which is primarily
driven by the central and provincial governments of China, who
have played a crucial role in accomplishing this result.

In the years following 1978, China experienced significant
economic growth, leading to a successful transition from a middle-
income country to a high-income country. The “Modernization
Plan 2035” aims to raise Chinas human capital level to that of
industrialized nations. As a result of technological advancement
and innovation, financial liberalization, educational development,
income inequality, and political and structural adjustment, some
factors have been extensively studied (Fu et al., 2016; Liu et al., 2017;
Chen et al., 2020), and China needs to avoid the middle-income
trap during this critical period to achieve sustainable development
(for additional information on the particular factors, please see
Zeng and Fang, 2014; Li et al,, 2017; Liu et al., 2017; McKinney,
2018; Shambaugh, 2018; Wang et al., 2018). These studies have
demonstrated the importance of educational progress both for
economic growth and social sustainability. A lack of access to
quality education is associated with sluggish economic growth
(Kosack and Tobin, 2015). Unfortunately, China’s impressive
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progress has led to increasing disparities in higher education
resources and international recognition of HEIs across provinces
compared to Malaysia and other countries (Valerio Mendoza,
2018). Domestically and internationally, questions have been raised
on whether China, a highly populated nation, can achieve sufficient
levels of education and human capital across the country to meet
its increasing demand for skills (Khor et al., 2016; Fraumeni et al.,
2019; Zhang et al., 2019; Valerio Mendoza et al., 2022). According
to the international community and authoritative rankings, the
process of internationalization, ChatGPT (artificial intelligence),
and the rankings of global universities have brought challenges
as well as opportunities to European countries, the United States,
Turkey, and other developed and developing countries in the world
(de Wit and Deca, 2020; George Mwangi and Yao, 2020; Xie
et al,, 2021; Bulut-Sahin and Kondakci, 2023). Chinas allocation
of higher education resources, both balanced developments overall
and internally, is a significant factor that constrains its future
growth. Many scholars have used higher education indices to
compare the differences between different regions to find answers
for some of the emerging challenges (Mendoza et al., 2021; Sharma,
2023). Applying the higher education index innovatively to analyze
the mean, SD, and correlation with the economy, population, and
other indices, in addition to comparing China with other countries
and regions based on other similar research, can offer opportunities
to serve as important references for formulating higher education
policies (Sekhri, 2020; Wu and Li, 2021). It would also be helpful
for establishing strategic goals for better sustainable educational
concepts and culture, better higher education leadership, and
management in the internationalization process of HEIs in China
(Hamidifar et al., 2023; de Wit, 2024). Chinese HEIs should pay
more attention to their world rankings and do the right things to
get more international students and better international influence.
This will help them to adapt better to environmental changes, such
as the continuous population change, the development of cutting-
edge technology, and the restructuring of the economy (Wei and
Johnstone, 2020; Chyrva et al., 2023). These issues form a part of
this study’s research topic.

To give a clear idea of this research, it is important to establish a
research framework. China has the second-largest population in the
world. The sustainable development of Chinese HEIs requires both
quantity and quality, with a focus on human-balanced development
on a population basis. The internationally recognized indices of
quantity and quality of HEIs can be obtained through several
formulas, including the numbers and rankings of HEIs from
China and other countries available in QS rankings. Using the
different population figures of countries such as China, Malaysia,
and others as the basis of calculation, all the indices can be obtained
according to world population distribution. Similarly, according to
the population distribution in 16 Malaysian states and 31 Chinese
provinces, the index for China and Malaysia and for the 31 Chinese
provinces can also be obtained.

Firstly, the internationally recognized development level of
Chinese HEIs based on world population distribution can be
obtained by comparing the indices between different countries
from six continents. Secondly, because both China and Malaysia
are located on the same continent and share a certain degree of
similarity, by comparing the indices between the 16 Malaysian
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states and 31 Chinese provinces for the period 2010-2023, the
changes in Malaysian and Chinese HEIs in the internationally
recognized development level based on their respective domestic
regional population distribution can be established. This gives
an object of reference to determine significant differences and
similarities in the internationally recognized development level
of Chinese HEIs in different provinces compared with Malaysian
states. Thirdly, by comparing the indices of the 31 provinces in
China during 2010-2023, the changes in the Chinese HEIs in the
internationally recognized development level over the past decade
based on provincial population distribution can be obtained. This
is not only the focus of this study but also the focus of the
analysis of the indices. It gives an object of reference to find
whether there is a significant difference in the internationally
recognized development level of HEIs among different provinces
in China based on not only the provincial population distribution
but also the geographical distribution and economic impact. This
also helps establish whether there is a significant difference in
the internationally recognized development level of HEIs in each
province over the past decade and if there is a significant difference
compared to Beijing, the capital of China, which has the highest
internationally recognized development level of HEIs among 31
provinces in China.

This framework can give a clear idea about how to find the
answers to determine whether there is a significant difference in
the internationally recognized development level of Chinese HEIs
globally and among the 31 provinces in China. This provides a
comprehensive understanding of the issues involved in solving
the problems of China’s sustainable and balanced development of
higher education in the process of internationalization.

3 Materials and methods

3.1 Data sources

By calculating the HEI density index in terms of the ratio
per million population, the relative density of HEIs provided
a meaningful measure (Borsi et al, 2022). In this study, we
innovatively calculated the number and rankings of HEIs listed
in the QS World University Rankings to intuitively reflect and
compare the distribution of density and quality levels of HEIs
between countries, even between continents, and within the
country. Using the density distribution and quality level within the
country, the changes and differences in density indexes and quality
indexes can be compared horizontally and vertically. In addition,
China and other countries such as Malaysia, the United Kingdom,
the United States, Australia, Japan, and South Korea can be
compared more comprehensively using the different country data
in the QS list to understand the position of China in the global
higher education field. Based on the World University Rankings,
it is easier to understand the differences between Chinese provinces
and other countries regarding the density distribution of Chinese
HEIs and their quality development.

It is also possible to assess the international position of the
distribution density of HEIs relative to population size and the
quality of HEIs between China and Malaysia by comparing the
density and quality indices of HEIs according to the QS rankings.

Frontiersin Education

10.3389/feduc.2024.1340637

The Department of Statistics Malaysia provides information on
the Malaysian population by state (Department Of Statistics
Malaysia (DOSM), 2023), and the Chinese population by province
can be obtained from the China National Bureau of Statistics
(CNBS, 2023). These statistics can help establish whether there
are significant differences between the states and provinces and
whether such differences are also reflected in the distribution of
HEIS in internal regions, offering insights into the sustainable
development of higher education in China.

3.2 Research methods

The corresponding index can be obtained from each country
and continent by counting the number and rankings of HEIs in the
QS World University Rankings (QS) from 2010 to 2023, using the
higher education density index QSHEDI, quality index QSHEQI as
well as the composite index QSHEI and relative composite index
RQSHEI, calculated based on the QS rankings with a population
of per million people, and applying the formula to produce the
numerical value. Through comparative analysis, it is possible to
determine the differences between China and Malaysia, as well as
between other key countries and continents. It is easier to compare
the differences between the provinces in China and the states in
Malaysia using index statistics and the imbalances and differences
among the provinces in China.

Since the QS list is the most exhaustive ranking order, it
ranked all HEIs every year but only scored part of these HEIs.
For example, in the QS rankings for 2023-2024 published in June
2023, no specific scores were given to any of the HEIs on the
list beyond the 600th place, which means that more than half of
the 1,498 HEIs on the list cannot be measured in terms of their
scores. Nevertheless, all HEIs on the list are ranked. Therefore,
for the characteristics of the QS example, it is better to use the
rankings for the direct quality indicator calculation to ensure that
enough listed HEIs can be included in the data analysis work of
the study. On the one hand, the intuitive method of calculation and
comparison based on rankings is easier to use. On the other hand, it
is more understandable and easier to accept. Where the ranking is a
closed interval, the median is uniformly adopted as the calculation
standard. For example, for the HEIs listed in the 701-750 range of
the QS ranking in 2019, 725 was adopted uniformly as their rank
in the calculation. For open intervals, such as those in the 701+
range of the QS rankings in 2015, 701 was used uniformly as the
rankings in the calculation. For any province i and period t, the
value of QSHEDI! above 1 indicates a high proportion of HEIs in
terms of density, whereas the value below 1 indicates a low ratio of
HEISs relative to the proportion of the population in the province.

Based on the QS World University Rankings, the concept
of higher education density index (QSHEDI) means QS Higher
Education Density Index, which is calculated by the formula:

QSHEDI! =

~re|Zls
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QSHEDI formula: This formula compares the number of
district HEIs between China and Malaysia or other countries based
on population distribution from QS rankings.

When calculating the details for the same year in China and
Malaysia within the region, n represents the number of regional
HEIs on the QS list, N represents the number of national HEIs on
the QS list, p represents the regional population, and P represents
the total population. For example, suppose QSHEDI is calculated
for the Beijing region. In that case, n represents the number of
HEIs listed in the QS of Beijing, N represents the total number of
HEIs listed in the QS of China in the same period, p represents
the population of the Beijing region, and P represents the total
population of China. If the QSHEDI is calculated for a country
or continent, such as for China, Malaysia, or other countries or
continents, n represents the total number of listed HEIs in QS of
the country or continent, and N represents the total number of
HEIs listed in QS of the world; p represents the number of people in
the country or continent, and P represents the total population of
the world for the same period. Similar to the density index, for any
province i and period ¢, the value of QSHEQI! above 1 indicates an
overall high level of quality of HEIs, while below 1 shows an overall
low level of quality relative to the proportion of the population.

Based on QS rankings, the concept of higher education quality
indicator (QSHEQI) means QS Higher Education Quality Index,
which is calculated as:

> R—rl+1
> R—r2+1
7 .

P

QSHEQI! =

To calculate the country’s quality, especially of the rankings
of HEIs for China, Malaysia, and other countries as QSHEQI, the
following formula is used:

! R—r2+1
Rx(R+1)

QSHEQI] = ————
P

Similarly, when using the QSHEQI to calculate the EQI of a
region within a country in the same year, r1 represents the specific
rank of each university in the region, 12 represents the rank of each
university within the country, R represents the total rank of the
HEIs in the QS list in the world, p represents the population of the
region, and P represents the total population of the country. For
example, when calculating the EQI of HEIs in Beijing, r1 represents
the rankings of HEIs in Beijing, r2 represents the rankings of HEIs
in China in the same year, and R represents the total ranking of
HEIs in the same year; p represents the population of Beijing, and
P represents the population of China in the same period. When
calculating for countries such as China, Malaysia, or continents, r2
represents the ranking of each listed university in the country such
as China, Malaysia, or all the countries in the continent counted.
Likewise, R represents the total rankings of listed HEIs of the world
in the same period, p represents the population of the country or
continent, and P represents the population of the whole world in
the same period.

There are subtle differences in the rankings of HEIs depending
on the QS in different years, such as using 1,001 instead of 1,001 +
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and 900 instead of 800-1,000 for the calculation. In using the two
formulas, attention must be paid to this kind of ranking.

Through this final simplified formula, the Higher Education
Composite Index can be obtained. Based on the QS ranking of
the concept of higher education composite index (QSHEI), the
calculation formula is:

QSHEDI! + QSHEQI}

QSHEI! = 5

The Relative QS Higher Education Composite Index (RQSHEI)
is compiled using the Beijing-based Relative Concept of Higher
Education Composite Indicator (QSHEI), which ranges from 0 to
1 and is calculated using the following formula:

QSHEI!

QSHET

RQSHEI! = )
i=Beijing

4 Experiments and results

4.1 Comparison of indices for China and
six continents and major countries

Comparing the QSHEDI and QSHEQI of six continents
and seven key countries, as shown in Figure 1, can help better
understand China’s position in the world’s higher education.

Because comparing the density and quality of HEIs in
China and Malaysia does not fully reflect the strength of these
two countries in the world and overall level, according to the
classification of continents for the world in 2022, the formula
mentioned above is used. To obtain the calculation of the QSHEDI
and QSHEQI of higher education for each continent and select
countries (Figure 1), the data can be sourced from the HEIs in the
QS. It is evident that despite China and Malaysia belonging to the
same continent, their levels of higher education resources are quite
different. Malaysia’s scores are higher than Japan’s but lower than
South Korea’s and much higher than Asias; Chinas is even lower
than Asia’s.

The world has rich tertiary education resources, as reflected
in the number and quality of QS-ranked tertiary institutions per
million population, with the United Kingdom, the United States,
and Australia, as well as Japan and South Korea in Asia, leading
the way. The calculation for obtaining density and quality indexes
of higher education in each continent and select countries uses
the formula mentioned earlier for the 2022 world classification by
continent. The QS ranking can be used to evaluate Chinas higher
education position by comparing it with the rest of the world.

According to the United Nations 2022 World Population
Prospects Report (United Nations, 2022), World Development
Indicators 2022 (World Bank, 2023), and CEIdata (CEIdata, 2023),
the Asian population is 4.743 billion, accounting for ~59.25% of
the world’s total population. Comparatively, Africa has a population
of 1.464 billion (18.29% of the world’s population), Europe 746
million (9.32%), North America 560 million (7%), South America
446 million (5.57%), and Oceania 45 million (0.56%). Antarctica is
not counted as it has no settled inhabitants and no HEIs.

The 2022-2023 QS World University Rankings released in 2022
(QS, 2022) included 32 HEIs from Africa, 439 from Asia, 483 from
Europe, 190 from South America, 232 from North America, and
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FIGURE 1

Line chart of 2010-2023 QSHEDI and QSHEQI among 6 continents and 7 key countries. (A) 2022-2023 QSHEDI; (B) 2022-2023 QSHEQI.
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46 from Oceania. Through the density index and quality index
statistics of each continent, it can be seen that Asia and Africa
occupy the majority of the world’s population, i.e., 77.55%; however,
only 439 HEIs are listed from Asia, and 32 from Africa, accounting
for 30.87 and 2.25%, respectively, of the total number of HEIs
listed in the world. On the other hand, Europe and North America
together account for just 16.32% of the world’s population, yet their
HEIs account for 33.97 and 16.32%, respectively, of the total HEIs
listed. A comparison of the development of higher education in
Europe and North America with Asia and Africa forms a sharp
contrast. It can be seen that China and Malaysia, despite being
located on the same continent, still have a significant gap in the
development of higher education and the distribution of higher
education resources according to the population compared to
developed countries such as the US and the UK.

When combined with the annual report of National GDP per
capita in 2022 published by the United Nations, World Bank,
and CEldata, there is a significant economic gap between China
and Malaysia compared to Australias USD 65,000, Germany’s
USD 48,000, the United States USD 76,000, and South Korea’s
USD 32,000. Despite China and Malaysia having a per capita
GDP of USD 12,000, their tertiary education density and quality
indices are far apart, not to mention the cultural and historical
differences. Globally, higher HE resources, such as those in the
US in North America, the UK and Germany in Europe, Australia
in Oceania, as well as Japan and South Korea in Asia, reflect
the number and quality of HEIs based on the QS rankings per
million population. The gap in the comparison between China and
Malaysia is quite considerable. The more representative of these are
Australia, the UK, and the US, with higher values of 8.2288, 7.3809,
and 3.3928, respectively, for QSHEDI and 14.9449, 13.7256, 6.4053
for QSHEQI. Leaving aside the cultural and historical factors, from
the data, it is evident that Malaysia, with a quality index of 4.4853,
is much higher than the Asian quality index of 0.554, while China
is 0.3131, even lower than Asia, with a huge gap. In comparison,
Asia accounts for about 60% of the world’s total population. Even
so, it only has a million people with a 0.5210 density index of
HEIs, whereas Malaysia has a 4.1291 density index for the same
period, and China has a 0.2829 density index, which is also lower
than Asia. This shows that there is a greater difference between the
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two countries. Therefore, even from an economic point of view,
justifying the difference in the development of higher education
does not seem very convincing.

4.2 Comparison of China and Malaysia
country indices

To better analyze the reality of the development of higher
education in various regions within China and the current gap with
other countries, it is more persuasive to examine the density index
and quality index of higher education based on the administrative
divisions of China and Malaysia. The QS World University
Rankings data, based on the population of China and Malaysia, can
be used to calculate the density index and quality index of higher
education development for the two countries between 2010 and
2023, as shown in Figure 2.

Using the linear charts in Figure 2, it is more easily apparent
to see the differences and changes in the higher education density
index and quality index between China and Malaysia over the past
13 years.

As shown by the chart and the index statistical database, China’s
number of HEIs on the QS list increased by 6.1 times from 10 to 71
in the 2010-2023 period. During the same period, the population
increased by 17.1%, and the QSHEDI soared from 0.0157 to 0.2831,
an increase of 144.7% points, or more than 13 years above the
average density index of 0.2011. In Malaysia, the number of QS
World University Rankings on the list rose from 5 to 24, up 3.8
times. During the same period, the population grew 15.5% points,
and the QSHEDI rose from 2.4629 to 4.1291, up 67.65%. For more
than 13 years, the average density index of 2.9179, compared to
China’s average density index, is 13.51 times higher. This figure
shows that over the past 13 years, the number of HEIs listed on
the list has increased significantly in China and Malaysia, and the
Malaysian QSHEDI decreased during 2017-2018, then rapidly and
significantly increased to a maximum value of 4.5823 during 2019-
2020, then declined gently and slightly increased in 2022-2023.
During the same period, the Chinese QSHEDI has consistently
increased between 0.1 and 0.3 compared to Malaysia. According
to the country’s population enhancement rate, density index, and

frontiersin.org


https://doi.org/10.3389/feduc.2024.1340637
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Wu and Borhan

10.3389/feduc.2024.1340637

A B

5.00 6.00

4.50

4.00 500

350 4.00

3.00

2.50 3.00

2.00

1.50 2.00

1.00
1.00

0.50

0.00 000 L=—

& & & & $ & 2 $ & & g o o o o
‘»"Q ‘P\\ ‘»“O 1““ @\H& 'P"bo ‘P\’\ ‘&,@0 P ‘»“0 ‘P‘o 'PO &p & a’*s& 5‘@ e"’& c"@ e‘@ e'&& Q‘é;, &(é’ &\9 &'\& c"’&
A & d 4 d & ¥ l d > & o o o N W i i i & a” & o o ot o
3 b2 b ® £ 3 L2 A 2 » + S ‘\9 & S ¥4 s & & & & & PO S
w@-=China «@--Malaysia «=@==China o Malaysia
FIGURE 2
Line chart of 2010-2023 QSHEDI and QSHEQI between China and Malaysia. (A) 2010-2023 QSHEDI; (B) 2010-2023 QSHEQI.

number of HEIs on the list, China’s HEIs improve faster. However,
the gap between Chinese and Malaysian QSHEDI is considerable
and tends to get wider.

During 2010-2022, the rankings of Chinese and Malaysian
HEIs on the QS list rose faster, especially in Malaysia. There was
rapid growth in the quality index of higher education between 2017
and 2020, but the trend has since slowed down. During 2010-2023,
the QSHEQI of Malaysia rose from 2.0490 to 4.4853; the average
for this period is 2.9466, an increase of 118.9%. In China, the
QSHEQI rose from 0.1323 to 0.3133, with an average of 0.2237, an
increase of 136.8% points. It can be seen that the overall indicators
of the quality of HEIs in China and Malaysia based on changes in
population size have shown an upward trend. Figure 2 shows that
Malaysia’s QSHEQI has risen more rapidly than China’s during the
same period and that the gap between Chinese and Malaysian HEIs
has also increased.

Therefore, upon examining the QS ranking of HEIs based
on the population and quality of the population base, it can
be observed that higher education in these two countries has
a significant gap based on the population size, density, and
distribution of HEIs in the two countries. This gap is currently
widening in the development process of the two countries’s HEIs—
this gap not only exists between the two countries but may
also be more evident in the regional development process within
each country.

4.3 Comparison of country sub-regional
indices for China and Malaysia

By comparing and analyzing the density index and quality
index of the internal regions according to the administrative
divisions of the two countries, the QSHEDI of China and Malaysia
for 2010-2023 is shown in Table 1 and QSHEQI in Table 2, with
the differences in the development of higher education between the
two countries in a more detailed and intuitive manner, and thus
can be more targeted to carry out the work of construction of the
sustainability of higher education development in China.
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Tables 1, 2 show how the density of each administrative division
in China and Malaysia changes within the index value changes. The
most prominent finding is that 12 out of 31 provinces in China did
not have even one of their HEIs included in QS between 2010 and
2023, representing 38.71% with a QSHEDI of 0. In Malaysia, on the
other hand, five out of 16 states had a QSHEDI of 0, accounting for
31.25% of the total. This finding indicates that the two countries
are similar in terms of the overall proportion of administrative
divisions with no HEIs listed in the QS. It is also worth noting
that both Gansu and Sichuan provinces in China saw their first
QS-listed HEI in 2015, Liaoning in 2016, Hunan and Chonggqing in
2017 to achieve a breakthrough of 0 in the QSHEDI, and Henan in
2022. In contrast, in Malaysia, Kedah saw its first QS-listed HEI in
2015 and Perak in 2016, and Terengganu, Sabah, Pahang, Sarawak,
and Perlis in 2019 to achieve a breakthrough in their QSHEDI of
0. As can be observed, higher education development in the two
countries has been both faster and more evident in recent years,
which also coincides with the highest value for Malaysia’s national
QSHEDI in 2019.

According to Table 1, in the density index of 31 provinces
in China from 2010 to 2023, Beijing has the highest mean value
of QSHEDI at 15.3938 and an SD of 1.8915. The rest of the
provinces are all higher than Shanghai except for 2010. Therefore,
Beijing, as the capital city, has the most prominent advantage in the
distribution of higher education resources, followed by an average
value higher than 10 in Shanghai and an average value of 6.0200 in
Tianjin. The rest of the provinces have an average value between
0 and 1.6, with 5 being higher than 1 and 11 being higher than 0
but <1. It is evident that the gap is enormous. During the same
period, Malaysia’s highest average value was also in the capital city,
Kuala Lumpur, with 3.9410, followed by Selangor at 2.0413, Penang
at 1.9369, and Perlis at 1.7340. The remaining seven states have an
average value of QSHEDI between 0 and 1. It can be seen that there
is a certain degree of variability. Compared to China, QSHEDI has
less variability among the Malaysian states.

Based on a comparison of the SDs of the Malaysian states, the
SD QSHEDI of Perlis is 2.7325, and that of other states ranges
from 0 to 1, indicating that the overall change in QSHEDI is not
significant; however, most of them have a declining density index.
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TABLE 1 Mean and SD of QSHEDI per province or state in 2010-2023.

Year

2010- 2011- 2012- 2013- 2014- 2015- 2016- 2017- 2018- 2019- 2020- 2021- 2022-
District 2011QS 2012QS 2013QS 2014QS 2015QS 2016QS 2017QS 2018QS 2019QS 2020QS 2021QS 2022QS 2023QS
Beijing 13.5914 12.0319 12.8084 16.2093 14.7815 14.7230 17.2764 17.9581 17.5994 16.8447 14.1666 16.6616 15.4670 15.3938 1.8915
Jiangsu 1.6944 1.5175 1.3108 1.2016 1.1073 1.1071 1.0057 0.8506 0.8304 1.1880 1.6635 1.7149 2.5673 1.3661 0.4710
Shanghai 17.3696 10.3354 8.8735 8.0419 11.1502 11.2351 10.2496 10.1692 9.9177 9.4625 7.9357 7.8124 8.0267 10.0446 2.5112
Guangdong 0.0000 0.5637 0.4838 0.4355 0.3987 0.7883 0.7083 0.5921 0.5702 0.8049 1.1188 0.9571 0.7834 0.6311 0.2814
Sichuan 0.0000 0.0000 0.0000 0.0000 0.0000 0.5616 0.5077 0.4316 0.8450 0.3993 0.6739 0.5788 0.4732 0.3439 0.3039
Shaanxi 3.5705 1.6169 1.4053 1.2938 1.1980 1.1967 1.0878 0.9176 0.8920 0.8504 2.1399 1.8445 2.0094 1.5402 0.7418
Hubei 0.0000 1.0569 1.8412 1.6977 1.5765 1.5736 1.4322 1.2136 1.1853 1.6975 1.9529 1.6679 1.7003 1.4304 0.5040
Tianjin 10.3011 9.0791 7.7241 6.9810 6.4165 6.3970 5.8410 5.0815 5.0710 4.8430 4.0669 3.5412 29161 6.0200 2.1332
Hunan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0802 1.0570 1.0102 0.4243 0.7342 0.6019 0.3775 0.4594
Liaoning 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.9740 0.8308 0.8172 0.7841 0.6620 0.5748 0.4735 0.3936 0.3980
Heilongjiang 0.0000 0.0000 1.4291 1.3425 1.2707 1.3042 1.2169 1.0540 1.0540 1.0303 1.7705 1.5559 1.2826 1.1008 0.5300
Jilin 0.0000 2.2340 1.9725 1.8447 1.7353 1.7614 1.6417 1.4182 1.4117 1.3700 1.1712 1.0234 0.8256 1.4161 0.5777
Zhejiang 2.4487 1.0929 0.9361 0.8509 0.7784 0.7690 0.6941 0.5806 0.5590 0.5261 0.4367 0.3717 0.3022 0.7959 0.5464
Anhui 2.2399 1.0193 0.8902 0.8219 0.7645 0.7657 0.6985 0.5915 0.5771 0.5505 0.4620 0.3977 0.3244 0.7772 0.4825
Shandong 0.0000 0.6276 0.5486 0.5074 0.4678 0.4674 0.4214 0.3582 0.3472 0.3321 0.2777 0.2383 0.3911 0.3835 0.1586
Shanxi 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Fujian 0.0000 1.6088 1.3856 1.2668 1.1621 1.1553 1.0494 0.8813 0.8544 0.8107 0.6788 0.5806 0.4745 0.9160 0.4260
Henan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2013 0.0155 0.0558
Chongqing 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.1396 1.1086 1.0521 0.8796 1.5135 1.2369 0.5331 0.6147
Xinjiang 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hebei 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Inner Mongolia 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Jiangxi 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Guangxi 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hainan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Guizhou 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Yunnan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Tibet 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
(Continued)
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TABLE 1 (Continued)

el 2010- 2011- 2012- 2013- 2014- 2015- 2016- 2017- 2018- 2019- 2020- 2021- 2022-
District 2011QS 2012QS 2013QS 2014QS 2015QS 2016QS 2017QS 2018QS 2019QS 2020QS 2021QS 2022QS 2023QS
Gansu 0.0000 0.0000 0.0000 0.0000 0.0000 1.8243 1.6723 1.4205 1.3943 1.3367 1.1269 0.9766 0.7975 0.8115 0.7172
Qinghai 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Ningxia 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
W.P. Kuala Lumpur 3.3892 4.9201 4.9580 5.0150 5.0504 4.3840 3.9318 3.9671 4.1511 2.5866 2.6122 3.3993 2.8684 3.9410 0.9113
Penang 3.6282 2.5670 2.6014 2.5981 2.6003 2.2957 2.0465 2.0401 1.4131 0.8756 0.8764 0.8365 0.8015 1.9369 0.9015
W.P. Labuan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Selangor 2.0733 2.2543 2.2180 2.1930 2.1770 1.8930 1.6752 1.6729 2.3082 2.1423 2.1403 2.0378 1.7518 2.0413 0.2210
Malacca 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Perlis 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 6.0973 6.0920 5.8117 4.5417 1.7340 2.7325
Kedah 0.0000 0.0000 0.0000 0.0000 0.0000 1.8594 1.6584 1.6596 1.1516 0.7125 0.7109 0.6765 0.6193 0.6960 0.6979
Johor 1.6896 1.1945 1.2215 1.2429 1.2446 1.0798 0.9626 0.9624 0.6644 0.4118 0.4112 0.3912 0.6813 0.9352 0.3993
N.Sembilan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Perak 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.4162 1.4271 0.9950 0.6173 0.6187 0.5916 1.0900 0.5197 0.5645
Kelantan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Terengganu 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.2444 1.2329 1.1641 1.1354 0.3674 0.5743
Sabah 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.3967 0.3996 0.3872 0.4007 0.1219 0.1903
Pahang 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.9266 0.9253 0.8811 0.8516 0.2757 0.4309
Sarawak 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.5519 0.5516 0.5259 0.5450 0.1673 0.2612
‘W.P. Putrajava 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

ueyJog pue np\

£§90VST'¥2029NP34/6825 0T


https://doi.org/10.3389/feduc.2024.1340637
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

TABLE 2 Mean and SD of QSHEQI per province or state in 2010-2023.

uonEeINPT Ul SISIUOIS

ot

B40"uISIa13UOL)

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
District 2011QS 2012QS 2013QS 2014QS 2015QS 2016QS 2017QS 2018QS 2019QS 2020QS 2021QS 2022QS 2023QS
Beijing 21.3640 17.0568 16.8542 17.4621 15.5054 15.9079 16.8147 17.0790 16.6874 16.6541 14.4520 15.0886 15.4982 16.6480 1.6772
Jiangsu 1.9155 1.3794 1.2795 1.2815 1.1320 1.2024 1.1117 1.0662 1.0394 1.1104 1.4351 1.5735 1.9146 1.3416 0.2980
Shanghai 17.3534 12.4338 10.9405 9.6868 10.9822 11.7006 11.3171 11.6892 11.4987 10.6272 9.1097 8.1014 7.8967 11.0259 2.3665
Guangdong 0.0000 0.3584 0.3336 0.4317 0.4470 0.6484 0.6303 0.5983 0.6073 0.7671 1.1731 1.0545 0.9763 0.6174 0.3221
Sichuan 0.0000 0.0000 0.0000 0.0000 0.0000 0.4063 0.3207 0.3308 0.4647 0.2955 0.5343 0.5959 0.5634 0.2701 0.2398
Shaanxi 0.9468 1.4627 1.4126 1.3168 1.1986 1.2262 1.2065 1.1073 1.1257 1.0802 1.9930 1.8656 1.9364 1.3753 0.3459
Hubei 0.0000 0.6720 1.2695 1.3777 1.4757 1.5314 1.4767 1.3846 1.4455 1.5564 1.8435 1.7768 1.7017 1.3470 0.4964
Tianjin 2.7316 7.0849 4.7911 5.9904 5.7860 6.3195 5.3931 5.4972 5.6762 5.4131 4.7383 4.4753 4.0018 5.2229 1.1030
Hunan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.3387 0.3626 0.5793 0.3396 0.7297 0.6696 0.2323 0.2853
Liaoning 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.7780 0.6367 0.6374 0.6457 0.5596 0.5522 0.5160 0.3327 0.3265
Heilongjiang 0.0000 0.0000 1.1832 1.0002 0.9912 1.4321 1.4402 1.3100 1.3843 1.3603 1.5365 1.5092 1.4082 1.1196 0.5256
Jilin 0.0000 0.7748 0.6718 0.8426 1.2092 1.4037 1.2810 1.3031 1.3607 1.3360 1.1694 1.0780 0.9710 1.0309 0.3902
Zhejiang 2.4180 1.5920 1.4361 1.2565 1.1593 1.1000 1.0380 0.9851 0.9573 0.8901 0.7245 0.6178 0.5300 1.1311 0.4905
Anhui 2.7120 1.4937 1.3263 1.1973 1.1338 1.0910 1.0525 0.9922 0.9565 0.8994 0.7388 0.6331 0.5475 1.1365 0.5421
Shandong 0.0000 0.2177 0.1869 0.1755 0.2773 0.2695 0.3053 0.2745 0.2899 0.3327 0.2806 0.2832 0.3353 0.2483 0.0892
Shanxi 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Fujian 0.0000 0.5580 0.9553 0.8595 1.0032 1.0267 0.8968 0.9105 0.8220 0.8352 0.7399 0.6869 0.6033 0.7613 0.2705
Henan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1337 0.0103 0.0371
Chongqing 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1673 0.2019 0.5156 0.5058 0.7271 0.6842 0.2155 0.2863
Xinjiang 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hebei 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Inner Mongolia 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Jiangxi 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Guangxi 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hainan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Guizhou 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Yunnan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Tibet 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
(Continued)
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TABLE 2 (Continued)

el 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
District 2011QS 2012QS 2013QS 2014QS 2015QS 2016QS 2017QS 2018QS 2019QS 2020QS 2021QS 2022QS 2023QS
Gansu 0.0000 0.0000 0.0000 0.0000 0.0000 0.8843 1.0563 0.9531 0.9592 0.6551 0.4365 0.6797 0.6563 0.4831 0.4286
Qinghai 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Ningxia 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
W.P. Kuala Lumpur 4.7813 5.9195 5.8291 5.6191 5.3786 4.9376 4.4523 4.1015 4.6756 3.6674 3.5571 4.0100 3.3059 4.6335 0.8796
Penang 3.3427 2.9728 2.8080 2.8571 2.9232 2.9353 2.5293 2.6975 2.1560 1.6667 1.5163 1.4159 1.3274 2.3960 0.6925
W.P. Labuan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Selangor 2.0892 1.9290 1.9049 1.8711 1.8803 1.7790 1.7366 1.7549 1.9143 2.0511 2.1423 2.1388 1.9193 1.9316 0.1374
Malacca 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Perlis 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 4.4166 2.6765 3.4183 3.0733 1.0450 1.6734
Kedah 0.0000 0.0000 0.0000 0.0000 0.0000 0.7450 0.7498 0.7756 0.8298 0.7111 0.7542 0.7799 0.7548 0.4692 0.3870
Johor 1.1026 1.0375 1.2125 1.3668 1.4372 1.3484 1.2751 1.2922 0.9868 0.7387 0.6799 0.6370 0.6800 1.0611 0.2918
N.Sembilan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Perak 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.8677 0.9316 0.9086 0.7630 0.7575 0.7697 1.1177 0.4704 0.4625
Kelantan 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Terengganu 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1782 0.3296 0.3432 0.4745 0.1020 0.1703
Sabah 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1412 0.1756 0.1142 0.1675 0.0460 0.0732
Pahang 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.5736 0.6035 0.5182 0.5762 0.1747 0.2734
Sarawak 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1964 0.2423 0.1551 0.2278 0.0632 0.1005
‘W.P. Putrajava 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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A more prominent trend is that Kuala Lumpur’s density index
decreased from 3.3892 in 2010-2011 and from 5.0504 in 2014-
2015, and then continued to decline to 2.8684 in 2022-2023. That
means the QSHEDI of Kuala Lumper which is the capital of
Malaysia peaked in 2014-2015 with a 5.0504 and bottomed out in
2019-2020 with a 2.5866 and finally went to 2.8684, a decrease of
15.36% in 2010-2023, and a max decrease of 48.78% from 2014
to 2020. Similarly, Penang decreased from a QSHEDI of 3.6282 in
2010-2011 to 0.8015 in 2022-2023, a decrease of 77.91%. Similarly,
Johor and Selangor decreased by 58.68 and 15.51%; the two states
had their first HEI on the QS list only in 2016 and 2019, respectively,
showing a downward trend. In 11 of the 16 states in Malaysia, the
QDHEDI is not 0.

Nevertheless, compared 8 of 16 states experienced a final
downtrend in Malaysia, at the same period, in the 31 provinces in
China, Beijing had an SD QDHEDI of 1.8915, Shanghai 2.5112,
and Tianjin 2.1332. The rest had SDs between 0 and 1, which
indicates relative stability in the number of HEIs in these provinces.
The QSHEDI of 19 provinces is not 0, but 12 of them show a
downward trend in recent years. This declining trend indicates that
compared with other administrative divisions, the development
of higher education has slowed down relative to the population
growth of these places in recent years. It can be seen that both
China and Malaysia have a few administrative divisions with high-
speed growth compared to the others. However, although there are
obvious fluctuations in the growth of the density index in Malaysia,
the overall national QSHEDI of both China and Malaysia still shows
an upward trend for the period 2010-2023.

Table 2 shows the changes in QSHEQI value for China and
Malaysia within each administrative division. When comparing
the QSHED], it is evident that 12 provinces in China and five
states in Malaysia did not have any HEI listed in the 2010-2023
period; therefore, both QSHEQI and QSHEDI failed to achieve a
0 breakthrough. In addition, the calculation of QSHEQI based on
the QS ranking and population distribution of each administrative
division in China and Malaysia for 2010-2023 revealed a similar
pattern as that of the QSHEDI—Beijing, Shanghai, and Tianjin in
China and Kuala Lumpur, Penang, and Selangor in Malaysia lead in
both QSHEDI and QSHEQI of HEIs during 2010-2023. This also
reflects the geographically concentrated distribution of high-quality
higher education resources.

For the period 2010-2023, the mean QSHEQI of Beijing and
Shanghai is 16.6480 and 11.0259, respectively, and the SD is 1.6772
and 2.3665, respectively. The QSHEQI of Beijing decreased by
27.46%, while that of Shanghai decreased by as much as 54.49%
during the same period. In Malaysia, Perlis had the highest SD at
1.6734, and a QSHEQI of 30.41% during 2019-2023, and Kuala
Lumpur had the highest mean value of 4.6335 and SD of 0.8796,
with a QSHEQI of 30.86% from 2010 to 2023. Penang followed with
a mean value of 2.3960 and SD at 0.6925. Its QSHEQI decreased by
as much as 60.29% during the same period. Several administrative
regions in China and Malaysia began with high QSHEQI values,
but over time, they showed a decreasing trend compared to others,
indicating that the quality of higher education development in these
areas decreased.

Meanwhile, comparing the SD of the mean of QSHEQI between
2010 and 2023 for each administrative division in China (3.5304)
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and Malaysia (1.2662) revealed that even though both countries
showed a pattern of decreasing SD QSHEQI, the degree of
variability between them is decreasing. Regardless, compared to
Malaysia, the variability of the development of HEIs in China and
between the two countries is still relatively large.

The SD of QSHEDI and QSHEQI for the period 2010-2023 for
each administrative region in China and Malaysia better reflects the
difference in the trend and magnitude of changes in the index value
between the administrative regions over time, as shown in Figure 3.

A comparison of the QSHEDI values of different regions
within the two countries reveals that China experienced greater
fluctuations from 2010 to 2023 than Malaysia. In 2010-2011, the
SD increased from 4.1542 to 2.1597 in 2015-2016, then from 4.5823
to 4.3437 between 2018 and 2019, and finally to 3.3437 in 2022-
2023. This shows a large fluctuation, and the average SD for 2010-
2023 is 3.3. Comparatively, there was less fluctuation in Malaysia
during the same period—the SD of QSHEDI was 1.2410 in 2010-
2011 and 1.1851 in 2022-2023, and the mean SD of QSHEDI
for Malaysian states was 1.3107 for 2010-2023. It is evident that
the QSHEDI of Chinese provinces, compared to Malaysian states,
changed significantly in more than 10 years. The difference in
the development of each province is also more prominent and
faster, which has an essential relationship with the expansive growth
of higher education in China in recent decades and the rapid
development of HEIs in each of its provinces. Taking Beijing as an
example, in 2010-2011, the QSHEDI was 13.5914, with only two
HEIs on the QS list. In 2022-2023, this value increased to 15.4670,
with as many as 17 HEIs on the QS list. At the same time, in Kuala
Lumpur, the QSHEDI was 3.3892 in 2010-2011, with only one HEI
on the list; in 2022-2023, the value was 2.8684, with 4 HEIs on
the list. As can be seen, the development of higher education in
China has been rapid in the past decade, and it has significantly
increased the international recognition of Chinese HEIs. However,
compared to Malaysia, the differences in the provincial distribution
of HEIs with international influence and recognition are still more
obvious and greater. For example, during the period 2010-2023, the
number of QS-listed HEIs in Beijing increased from 2 to 17, while
12 provinces still failed to have even one HEI listed at the same time.

A comparison of the SD of QSHEQI for each administrative
division within China and Malaysia shows a steady closing of the
gap in QSHEQI between both countries. This suggests that the
quality of higher education is becoming increasingly convergent
across administrative divisions, with a tendency for differences to
decrease. However, comparatively, it is still obvious that the SD
of QSHEQI in China is significantly higher than that in Malaysia
during the same period; yet, the downward trend is more evident
in China, from 4.7664 in 2010-2011 to 3.0064 in 2022-2023, a
decrease of 36.92% points. The SD of QSHEQI in Malaysia, on the
other hand, declined by 26.42% from 1.4074 in 2010-2011 to 1.0355
in 2022-2023. While the SD of QSHEQI in China averaged 3.4955
between 2010 and 2023, that of Malaysia was 1.3184, showing a
more pronounced difference. This indicates that the gap in HEI
quality among provinces in China is decreasing. However, it should
be noted that the gap still exists, and the relative difference is
still apparent. For example, while Beijing’s mean QSHEQI was
16.6480 for the period 2010-2023, Shanghai’s was 11.0259, and
Tianjin’s was 5.2229—the rest of the provinces, meanwhile, were
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FIGURE 3

Line chart of 2010-2023 SD of QSHEDI between China and Malaysia. (A) 2010-2023 SD of QSHEDI; (B) 2010-2023 SD of QSHEQI.
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all below 1.5 with 12 provinces at 0 for more than 10 years.
There is still a significant gap in Chinese higher education across
provinces, which indicates that if China wishes to solve the problem
of sustainable development in the future, that disparity must be
addressed urgently.

4.4 Comparison of QSHEI distribution and
its Correlation with GDP per capita in China

Analyzing the QSHEIs of various administrative divisions in
China for 2010-2011 and 2022-2023 can help to better understand
whether the regional distribution is more evident as a result of the
concentrated geographical distribution of quality higher education
resources and the change in comparative development during the
period 2010-2023.

In Figure 4, only seven administrative divisions had a QSHEI
greater than 0 in 2010-2011. As indicated by the comparison
of QSHEI in 2010-2011 and 2022-2023, Beijing and Shanghai
(in 2010-2011) are far ahead with their QSHEIs greater than
17, followed by Tianjin at 6.5163; the remaining four provinces
range between 1 and 3. Then, in 2022-2023, there is a significant
noticeable improvement in the distribution. Nineteen provinces
have a QSHEI >1, compared to 7 in 2010—a 1.7-fold increase.
The SD of QSHEI of 31 administrative divisions in China
decreased from 4.4274 to 3.0479 in 2022-2023, suggesting that the
difference in the comprehensive development of higher education
resources among provinces is reducing after more than 10 years
of development. However, when the two distribution maps are
compared, it is clearly evident that even after more than a decade
of development, the distribution of China’s higher education
resources is still concentrated in the coastal and eastern regions as
a whole, especially in the regions represented by Beijing, Tianjin,
and Shanghai, where the distribution of high-quality higher
education resources is centralized relative to the population. Such
a distribution trend is a challenge for a balanced and sustainable
development of education equity and higher education resources
in China relative to the population.

Using the QSHEI formula, the annual values of 31 provinces
in China can be obtained and averaged from 2010 to 2023. Viewing
China from east to west, from the coast to the inland areas, it can be
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divided into North China, East China, Northeastern China, Central
China, Southern China, Southwest China, and the Northwestern
District. This helps to geographically categorize the provinces into
zones. Zoning of provinces facilitates the easy identification of the
regional differences in the development process of higher education
at the national, regional, and provincial levels, in addition to linking
the respective per capita GDP of each province for the period 2010-
2023. To better understand the existence of regional differences
in higher education development in China and to analyze the
correlation between QSHEI during 2010-2023, the mean QSHEI
for 2010-2023 was used for comparison, combined with the per
capita GDP of each province for 2022-2023. This was undertaken
to examine the correlation and difference between regions and
provinces as well as the composite index of higher education in
China, as shown in Table 3.

The mean of QSHEI for each administrative division in China
for the period 2010-2023 is shown in Table 3. It is evident that
the regional distribution is characterized by a more pronounced
regional concentration, especially in the north, represented by
Beijing and Tianjin, and in the east, represented by Shanghai,
Jiangsu, and Zhejiang. The average values of QSHEI for 2010-2023
and 2022-2023 show that there is still a great deal of variability
among provinces, especially relative to Beijing, the province with
the richest and highest quality of higher education and the highest
QSHEDI and QSHEQI. The differences among provinces are more
pronounced in comparison.

The SD of the 2010-2023 mean of the composite index is
3.4066, reflecting a greater degree of variability among provinces
and cities than the mean of QSHEI averaged across all provinces
(1.4329). The SD in 2022 is 3.0479, representing a drop of 10.53%
points from the SD of 3.4066 of the mean of QSHEI during 2010-
2023. Compared with the SD of QSHEI in 2010-2011 (4.4274;
Figure 4), the SD of QSHEI in 2022-2023 (3.0479) is lower by 31.16
percent points, indicating that there is a good trend of narrowing
the gap between different administrative regions.

It is evident that in the sub-region, except for the Northwestern
District, R? is only 0.1692, and in East China, it is 0.6855. This
can be established through the linear expression in Table 3 and
Figure 5, which illustrates the linear correlation analysis of 2022
GDP per capita and QSHEI for the period 2022-2023. The QSHEI
for the rest of the region is ~0.9, and it can be seen that GDP
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per capita, the economic factor relative to the population for
higher education resource allocation and development, has an
important influence. However, in the Northwestern District, R?
is only 0.1692, which shows that the correlation between the
economy and higher education development significantly differs
between different regions. According to the scatter distribution
diagram of linear regression of correlation coefficient in 2022,
Beijing obviously has the highest correlation coefficient, consistent
with the regional correlation analysis.

The comprehensive national correlation coefficient R? is 0.6162
in Figure 5, excluding the effects of extreme values and 12 QSHEI
values of 0. The correlation coefficient, combined with East China
and the Northwestern District, indicates that the allocation of
higher education resources is not entirely determined by the
economy, as Gansu has the lowest GDP per capita of RMB 45,000
among 31 provinces in 2022, but with the value of QSHEI as 0.7269,
ranked 11 out of 31. On the other hand, Zhejiang was 6th with
a per capita GDP of RMB 118,500 but 17th with a QSHEI of
0.4161. Attracting excellent talents and higher education resources,
especially the relocation and construction of high-quality HEIs in
relatively backward regions, is particularly important in pursuing a
balanced development of higher education in China.

4.5 Analysis of QSHEI in Chinese provinces
by regional distribution

Provincial QSHEI can be obtained based on the average of
QSHEDI and QSHEQ)Y, as illustrated by the regional distribution
characteristics in Figure 6, which maps the distribution of QSHEI
in North China, Fast China, Northeastern China, Central China,
Southern China, Southwest China, and the Northwestern District.

Figure 6 shows the distribution pattern of the average of the
QSHEI obtained through the QSHEDI and QDHEQI for each
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province and city for 2010-2023. After sorting the averages, it is
evident that the concentration of higher education resources in
provinces and cities in China decreases from east to west, and the
differences in the distribution are more evident. From the coast
to the inland areas, especially in North China and East China,
QSHETI leads the average of the whole country, indicating that the
development of higher education in these two regions is far ahead
of the rest of the provinces. It should be noted that Beijing and
Tianjin are in North China, and Shanghai is in East China. The
rest of the region’s QSHEI is lower than 1, reflecting the radiation
impact of higher education resources of some core cities on the
neighboring regions. In 2022, the cumulative population of Central
China, Southern China, and Southwest China was almost 45% or
nearly half of the total population in China, with each of them
having 15.82%, 13.30%, and 14.55% of the population, respectively
(CNBS, 2023). However, the QSHEI of the three regions is not
more than 0.6, which makes the matter worse; Southern China
does not exceed 0.3, and Southwest China does not exceed 0.15.
There is a large gap between the higher education resources in
these two regions compared to the vast population base and the
larger population share of China, as well as in the western and
northern parts of the country, which is becoming an important
factor restricting the distribution of higher education resources and
the fairness and sustainability of higher education in China. As a
result, the problem of learning from these gaps, compensating for
the shortcomings, and enhancing the strengths in higher education
in China is also viewed as one that needs to be addressed and solved.

4.6 Analysis of RQSHEI in Chinese
Provinces

Beijing was set as 1 for a better internal comparative
analysis of the higher education composite index in China.
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TABLE 3 Mean of QSHEI and Correlation between QSHEI and GDP per capita by region in 2022.

10.3389/feduc.2024.1340637

Province 2022 GDP per 2022 QSHEI
capita/10,000 yuan
Beijing North China 16.0209 19.0300 15.4826
Tianjin North China 5.6215 11.9200 3.4590
Hebei North China 0.0000 5.7000 0.0000
Shanxi North China 0.0000 7.3700 0.0000
Inner Mongolia North China 0.0000 9.6500 0.0000 0.9306
Shanghai East China 10.5353 17.9900 7.9617
Jiangsu East China 1.3538 14.4400 2.2410
Zhejiang East China 0.9635 11.8500 0.4161
Anhui East China 0.9568 7.3600 0.4359
Fujian East China 0.8387 12.6800 0.5389
Jiangxi East China 0.0000 7.0900 0.0000
Shandong East China 0.3159 8.6000 0.3632 0.6855
Liaoning Northeastern China 0.3632 6.8800 0.4948
Jilin Northeastern China 1.2235 5.5300 0.8983
Heilongjiang Northeastern China 1.1102 5.1100 1.3454 0.8986
Henan the Central of China 0.0129 6.2100 0.1675
Hubei the Central of China 1.3887 9.2100 1.7010
Hunan the Central of China 0.3049 7.3600 0.6357 0.9924
Shaanxi the Northwestern 1.4577 8.2900 1.9729
District
Gansu the Northwestern 0.6473 4.5000 0.7269
District
Qinghai the Northwestern 0.0000 6.0700 0.0000
District
Ningxia the Northwestern 0.0000 6.9800 0.0000
District
Xinjiang the Northwestern 0.0000 6.8600 0.0000 0.1692
District
Guangdong Southern China 0.6243 10.1900 0.8798
Guangxi Southern China 0.0000 5.2200 0.0000
Hainan Southern China 0.0000 6.6600 0.0000 0.9207
Chonggqing Southwest China 0.3743 9.0700 0.9606
Sichuan Southwest China 0.3070 6.7800 0.5183
Guizhou Southwest China 0.0000 5.2300 0.0000
Yunnan Southwest China 0.0000 6.1700 0.0000
Tibet Southwest China 0.0000 5.8400 0.0000 0.8998
SD = 3.4066 SD = 3.0479

The other provinces were calculated based on Beijings
proportional calculation of the higher education composite
index, as shown in Figure7. These can be used to evaluate
the differences between the various provinces in terms
of higher education resource development from 2010
to 2023.

As can be seen from Figure 7, based on the QS ranking, the
RQSHEI for 2022-2023 is Beijing (1) and Shanghai (0.5142) as the
first level, and the rest of the 0.1-0.5 in the second level, including
Tianjin at 0.2234 and other four provinces. Compared to Shanghai,
Beijing has a significant advantage—the remaining 13 provinces,
which are below 0.1 but over 0, are at the third level. The fourth level
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of 0 is for the last 12 provinces. The gap is enormous. Compared
to the average of RQSHEI between 2010 and 2023, in the first level,
there are Beijing (1) and Shanghai (0.6576). In the second level, 0.1-
0.5, there are Tianjin (0.3509) and three other provinces. There are
13 provinces at the third level with 0-0.1 and the last 12 provinces
at the fourth level with an RQSHEI of 0.

There is a significant gap in the comprehensive development
of the density and quality of higher education in the provinces of
China from 2010 to 2023, as indicated by an SD of RQSHEI mean of
0.2126 from 2010 to 2023 and an SD of RQSHEI of 0.1969 in 2022~
2023. The gap over time has narrowed, which is a good trend, but
at the same time, the Chinese provinces with HEIs of international
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Scatterplot of linear correlation between QSHEI and GDP per capita of 31 provinces in Mainland China 2022.
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repute still have significant differences. Beijing has the highest
level of higher education resources among Chinese administrative
divisions. Shanghai was second only to Beijing in 2010-2011, with
an RQSHEI of 0.9934 relative to Beijing and Tianjin, 0.3728. It is
important to note, however, that for the same index in 2022-2023,
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Shanghai was 0.5142 and Tianjin, 0.2234; meanwhile 12 provinces
were at 0, indicating that the gap between Beijing and other
provinces is widening. These changes are also corroborated in the
map illustrating the distribution of the composite index for the
periods 2010-2011 and 2022-2023 (Figure 4).
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FIGURE 7
Column chart of 2010-2023 RQSHEI of 31 provinces in Mainland China.

5 Discussion and conclusion

Because the quantity and quality of HEIs are both important,
this study used quantitative research methods and multiple
calculation formulas to obtain the corresponding indices for the
quantity and quality of higher education and made a more
intuitive and detailed comparison between countries and between
the different regions in China adopting indicators from multiple
perspectives and regions over the years. Depending on future
research conditions, a mix of quantitative and qualitative research
methods could be attempted in a follow-up study to undertake
innovative research in a small range of related fields. Comparing the
QSHEDI and QSHEQI of the administrative divisions in China and
Malaysia based on the QS World University Rankings revealed a
significant difference in the development and distribution of higher
education resources, especially based on the distribution of the
population. It has become increasingly apparent that inequities
get more pronounced when HEIs face the impact of ChatGPT
and the corresponding availability of resources (Dempere et al.,
2023). This suggests a significant disadvantage and constraint
for the sustainable development of higher education in China
compared to Malaysia. At the same time, within China, in North
China, East China, Northeastern China, Central China, Southern
China, Southwest China, and Northwestern District, the regional
distribution of characteristics of significance shows a decreasing
trend from the east to the west and from the coast to the inland. Yet,
it also reveals that China’s higher education opportunities reflect
the geographic development imbalance and regional grouping
characteristics. In particular, Beijing’s political significance and
exemplary role are indisputable. Nevertheless, Beijing, Shanghai,
Tianjin, and other regions with high-quality higher education
resources and continuous optimization, when compared to other
populous provinces, reveal that the distribution of higher education
resources in these populous provinces is relatively disadvantageous.
This should not occur as it destroys educational fairness. The
growing gap between the current skewed state of China’s higher
education resources distribution and the reasonable state of high-
quality resource distribution should be considered in more detail.
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For China to achieve greater fairness in the distribution of
higher education resources and the allocation of quality resources,
it is necessary to take into account the population distribution
in each administrative region. For example, the representative
population is more concentrated in Guangdong and Shandong
provinces, as well as Henan Province; the population of these three
provinces ranked in the top three provinces in China in 2022
(CNBS, 2023)—they have been the top three populous provinces
over the years from 2010 to 2023. However, the value of RQSHEI
in 2022-2023 of the three provinces is 0.0568, 0.0235, and 0.0108,
respectively, even if not over 0.1. The average value of RQSHEI of
these three provinces for the period 2010-2023 relative to Beijing
is 0.0390, 0.0197, and 0.0008. Although the top three provinces
have the largest populations in China, they ranked 13th, 16th, and
19th in the national average of higher education indexes. At the
same time, Beijing, Shanghai, and Tianjin are ranked among the
top three with the mean of RQSHEI for 2010-2023 at 1, 0.6576, and
0.3509, respectively; for 2022-2023, their RQSHEI was 1, 0.5142,
and 0.2234 respectively. In contrast, they ranked 6th, 9th, and
5th from the bottom with regard to population size in China in
2022 (CNBS, 2023), which indicates a much smaller population.
This shows that the distribution of higher education resources has
a big gap relative to the population gap, and this gap persists.
Therefore, for the sustainable development of higher education in
China, the government should provide more energy, funds, and
human resources to support the more populated areas, such as the
western and central areas and the inland where higher education
resources are relatively scarce, compared to the east and coastal
regions. This will ensure a balanced distribution of educational
resources among different regions as well as educational equity.
Furthermore, as previously discussed, the government should
formulate policies and hire talented individuals to encourage the
relocation or construction of high-quality HEIs in areas with large
populations but relatively limited higher education resources to
ensure equitable distribution and balanced development of higher
education resources within China (Lim et al., 2022).

During the same period of development as Malaysia (2010
to 2023), as a result of the visible disparity in the level of
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development of higher education resources between the two
countries, the gap is widening. China’s administrative divisions, as
compared to Malaysia’s, also present a more obvious imbalance.
Compared to other continents and countries such as the UK,
the US, Germany, Japan, South Korea, and Australia, China’s
higher education development level is weak (Pelzman, 2015).
Therefore, China should address the domestic imbalance of HEI
development and focus on shaping its influence in Asia and
globally (Valero and Reenen, 2019). This is undoubtedly very
important for the internationalization and sustainable development
of Chinese higher education. As a result, the Chinese government
and the education sector must recognize the importance of
allocating higher education resources according to population
density to address the issue of educational equity, regional
labor supply, and high levels and quality of labor. Equally, the
government must accelerate the development of higher education
in China from an internal and external perspective to ensure the
development of the domestic economy and society in a balanced
and sustainable manner.

After analyzing the higher education density and quality index
of China using the QS ranking and comparing it with Malaysia,
other countries, and other regions during the same period, it
is apparent that there are certain areas where Chinese higher
education lags behind other countries (Caeiro et al., 2020). In this
context, it is essential to emphasize the importance of reforming
educational assessment methods (Fialho et al., 2023), as well as the
reputation of HEIs and their significant impact on the promotion
of high-quality higher education development (Amado Mateus
and Juarez Acosta, 2022). Moreover, China should focus on the
QS ranking scoring rules, in particular, emphasizing academic
participation in international scientific research activities and
publications of academic achievements with international influence
to improve the number and ranking of Chinese HEIs in the QS
ranking list. Ultimately, this can be used to bolster the global
influence of Chinese higher education and attract international
students from other countries to study in China, just as Malaysian
HEIs attract many Chinese students because of their high QS
rankings. Higher QS ranking, along with the publication of more
influential scientific research results in international journals,
can improve the international influence and rankings of HEIs,
further attracting international students and forming a virtuous
circle. Additionally, preparing for the sustainable development of
higher education in China, providing an international perspective,
accumulating strength, and offering intellectual and financial
support are integral to developing higher education in China.
Consequently, the international status of HEIs in China can be truly
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