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Evaluation of academic level and first-class university standards
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Abstract:
Access to Essential Science Indicatorsto get the institution’ s
citations and cites per paper, the number of employees and the
annual expenditure can be obtained from institution’ s
websites. And the acquisition mechanism was calculated
according to the formula: weighted academic level index,
weighted academic performance index and weighted academic
level performance index. This can be based on objective
academic data and institutional data to quantitatively

evaluate academic level, reduce human interference, the


mailto:Linhua038@aliyun.com
http://www.baidu.com/link?url=QhiFCB8avz1XbAjXf76REHHbtcC0KN2iZ4azQvf8oSSsiEk70qj2h6jHYYFE3FkaA-Uyplp2TVptiREihZjwI_&wd=&eqid=9f45d378000045920000000659a686a1

evaluation effect is much better than qualitative assessment.
First—-class universities can have quantitative standards. Use
the Global Technology Index to quantitatively assess the level

of science and technology in countries and regions.
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The web of Sciences, published by the American Thomson Reuters, is a database of
econometric analysis based on the 10 millionspapers from more than 11,000 academic
journals in the World (SCIE/SSCI). The Essential Science Indicators, abbreviated as ESIis a
world-renowned academic database published by Information Sciences Institute (ISI) in 2001
based on the web of sciences to measure the performance of scientific research. It is a basic
analysis and evaluation tools to track the trend of scientific development.
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Every 2 months, ESI publishes data on the number of papers and citations based on scientists,
institutions, countries (or regions) and academic journals, total number of papers and citations
per papers. ESI also offer the above data in 22 fields. ESI is widely used as an objective method
to evaluate academic level and is valued by Chinese universities and scientific research
institutions.
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The number of papers provided by ESI, citations, and citations per paper as relevant to the
academic level of the institutions. The number of citations of the institution can be vividly
understood as the broad degree of academic accreditation, and the academic level of the
institution is positively correlated with the number of citations. However, large academic
institutions are a very complex group that includes many factors, and it is difficult to evaluate
the institution with one indicator.
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Aiming at the defects in the existing technology, this paper provides the weighted academic
performance appraisal method and system, which can evaluate the academic level of the
institution objectively and quantitatively.
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The weighted academic performance assessment method, including:
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Obtain the following academic data in ESI: citations and citations per papers of the institution;
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Obtain the data for theinstitution to be evaluated: number of staff and the annual expenditure;
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The following performance indicators are calculated based on academic data and institutional
data of the institution to be evaluated: Weighted academic level index, Relative weighted
academic level index, Weighted academic performance index and Weighted academic level
performance index;
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Evaluate the academic level of the institution according to the obtained performance index.
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The weighted academic level index, abbreviated as WALIndex is calculated by the following
formula:
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(Citations) x (Citations per Paper)
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WALIndex =

\/the number of employee
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The relative weighted academic level index, abbreviated as RWALIndex is calculated by the
following formula:
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WALIndex of the institution to be evaluated
WALIndex of the standard institution
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The Weighted academic performance index, abbreviated as WAPIndex is calculated by the
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following formula:
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(Citations) X (Citations per Paper)
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WAPIndex =

\/ the annual expenditure
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The Weighted academic level performance index, abbreviated as WALPIndex is calculated by

the following formula:
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(Citations) x (Citations per Paper)
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WALPIndex =

\/ (the number of employee) X (the annual expenditure)
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From the above-mentioned technical scheme, the paper provides the weighted academic
performance appraisal method and system, the Web of Sciences, which contains more than
11,000 kinds of academic periodicals worldwide, including most important scientific and
technical periodicals. Most researchers in most institutions will publish their academic results
in a variety of magazines, and a high level of paper is published inperiodicals quoted by the
web of sciences, which includes more than 11,000 academic journals worldwide. This program
obtains the academic data directly from the ESI, and can evaluate the academic level
quantitatively according to the objective academic data and the organization data, reduces the
artificial judgment and the disturbance, the appraisal effect is far better than the qualitative
appraisal.
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The number of papers provided by ESI, the citations, citations per paper,are related to the
academic level of the institution. In this way, the academic level of the institution can be
evaluated objectively by studying the number of papers provided by ESI, the citations and the
citations per paper.
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The number of employees can be the total number of staff in the institution to be assessed, as
well as the number of teachers and researchers, as long as they are consistent in the
assessment, as specified in the assessment. Annual expenditure can be an organization's
annual budget, or it can be an annual actual expenditure, as long as the evaluation is
consistent on the right, specifically in the assessment of the note.
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The number of citations of the institution can be vividly understood as the broad degree of
academic accreditation, and the academic level of academic institutions is positively correlated
with the number of citations. The number of citations per paper can be visualized as the level
of the academic papers, the academic level of academic institutions and the number of
citations per paper are positively correlated. When the number of citations and citations per
paper are same, the fewer people in the institution, the higher the academic level is, the
academic level of the institution is negative correlated to the number employee of
institutionSimilarly, in the case of same number of citations andcitations per paper, the less
funds are spent on the institution, the higher the performance of the institution is, the
performance of academic institutions are negatively correlated to the total amount of funding
of the institution.
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In the relative weighted academic level index RWALIndex, the standard academic institution
can choose a famous institution. The relative weighted academic level index obtains the
weighted academic level of the academic institution to be evaluated and the ratio to the
selected famous institution. It is also possible to list the relative weighted academic level
indices of institutions. The denominator of the relative weighted academic level index can also
be the historical weighted academic level index of the institution to be evaluated, thus
resulting in the institution's historical relative weighted academic level table.
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Similarly, the relative weighted academic performance index,abbreviated as RWAPIndex and

the relative weighted academic level performance index,abbreviated as RWALPIndex can be
calculated by the following formula:
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WAPIndex of the intitution to be evaluated
WAPIndex of the standard institution
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WALPIndex of the institution to be evaluated
WALPIndex of the standard institution
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Similar principles can be used to assess the level of science and technology in the country
(region) and non-academic institutions.
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Similarly, the citations of the country (region) and non-academic institutions can be visualized
as being widely recognized by the academics world, and the academic level of the country
(region) and non-academic institutions is positively correlated with the total number of
citations. The citations per paper can be vividly interpreted as the level of the papers of the
country (region), non-academic institutions, the academic level of the country (region) and
non-academic institutions, and the number of citations are positively correlated. Considering
that the main issues of the country (region) and non-academic institutions are not engaged in
scientific research, it is not appropriate to use people numbers and expenditures as a factor of
assessment.
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To this end, the authors put forward the Global Scientificindex(SCI-Tech index),abbreviated as
GSIndexand relative Global Technology index (SCI-Tech index),abbreviated as RGSIndex as the
science and technology level assessment method for the country(regional) and non-academic
institutions.
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GSIndex of institution to be evaluated
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RGSIndex = GSIndex of the standard institution
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Standard institution can be selected as afamous country (region), institution. The ratio of
global science and technology index to standard institution is obtained by relative global
scientific index. It is also possible to list the relative weighted academic level indices of
countries (regions) and institutions. The denominator of the relative weighted academic level
index can also be the historical global scientific index of the institution to be evaluated, thus
drawing the institutional history relative to the Global Scientific Index table.
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The Global Scientific Index (SCI-Tech index) and the relative Global Scientific Index (SCI-Tech
index) can also be used as a tool for evaluating academic institutions, in conjunction with the
weighted academic performance review method.
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The following examples show that
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By using the Weighted academic level index, the Weighted academic performance index, and
the weighted academic level performance index three indexes, the situation of academic
institutions can be analyzed comprehensively.
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Table 1 gives institutions a weighted academic level index and a relatively weighted academic
level index (the number of citations and citation per paperare cited in the ESI June 2017 data,
with the number of employees from the network).
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Table 1 weighted academic level index and relatively weighted academic level index
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Table 2 is the relative weighted academic level performance index and the relative weighted
academic performance index of some universities in China (the number of citations and
citation per paper are cited in the ESI2017 year June data, the number of employees, annual
expenditure from the network, the annual expenditure is mostly adopted 2017 budget).
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The government concerned can increase the funds and talents of high performance
universities, so as to improve the efficiency of resource use.
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Table 2 the relative weighted academic level performance index and the relative

weighted academic performance index

. FEAH AL 2 A
2% (f AERH AL 2 AR K P
I ST e st e 3 2 H
gfz)bMW%bkgﬁﬁﬁi HIALZE A [RRAPIndex
(mimn¥%ﬁ%ﬁ Gl SRR | bk
o1l WALPIndex PEKI&& - WAPIndex [PEKING
IRAE S orrars UNIVERSITY
o ) UNIVERSITY100)
institutions 100)




RS R
UNIVERSITY
SCIENCE & 515 4609 260. 24 261364  [142. 66
TECHNOLOGY
CHINA

AR
UNIVERSITY HONG (987 2748 155. 17 237669  [129. 72
KONG

HERH

1486 2466 139.23 184267  |100. 57
FUDAN UNIVERSITY

JEERE

2866 1771 100 183214 {100
PEKING UNIVERSITY

L N
CHINESE
UNIVERSITY HONG
KONG

939 1953 110. 30 173322 |94. 60

P IR
NANJING 1027 2459 138. 85 166776  |91.03
UNIVERSITY

NN
ZHEJTANG 2219 1649 93. 11 151338 |82.60
UNIVERSITY

FIRAGE R
SHANGHAT JTIAO 2085 1646 92. 96 139499 |76. 14
TONG UNIVERSITY

K
TSING HUA 3457 1237 69. 85 136932  |74.74
UNIVERSITY

Fa TR

990 1887 106. 55 117771 |64. 28
NANKAT UNIVERSITY|

HlR s
SUN YAT SEN 1725 930 52.50 117048  |63. 89
UNIVERSITY

EViPNS
LANZHOU 461 1780 100. 52 106288  |58. 01
UNIVERSITY

R 3 THER AR SR I LB (2017 WS SIIREL TR
I 51 IRECR Y BST2017 48 6 H B9%E, 2012 4 6 H E I E M,




HoAa i K E AR R E R A 2011 55 4 HEdE, VMR THCRE
Mk, Gi—H 2017 4F 6 H R THD o R 3 LA, KGR
FIEARKFA T ERIED, MG E A EZA KR, KK
SE5EE. FEH RS, S0P RO,

Table 3 is a comparison of historical data from some universities (2017 papers, citations per
paper were cited on ESI June 2017 data, June 2012 data from the network, Harvard University
and the University of Tokyo data are April 2011 data, the number of employees from the
network, Unify the number of employees in June 2017). It can be seen from table 3 that the
academic level of mainland universities has made great progress, and that Hong Kong and
Taiwan have relatively little progress, and that the mainland China universities have been
comparable with those of Taiwan and Hong Kong, and some universities have surpassed them.
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Table 3A comparison of historical Relative Weighted Academic Level Index
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The standard of first-class universities should be numerical, and the academic level should be
one of the important indexes. The academic standards of world-class universities can be 2: The
weighted academic Level index reached Harvard University's 20%, with ESI citations per paper
at 22 or above.Now 21 universities in the world meet this standard.And 2 in academic
standards at the highest level of universities: a weighted academic level index of 10% of
Harvard University,the ESI citations per paper at 16or above, and there are 117 universities in
the world that meet this standard. According to the above criteria, it can be estimated that the
most advanced universities and high level universities can be found in China. The following



estimates assume that the academic level of Chinese universities has been upgraded at the

rate of past 5 years, assuming that the number of employees in each school remains

unchanged.
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Table 5 is an estimate of the weighted academic level indices of some universities in June 2022,

where it is assumed that the web of science and citations per paper for each universities are

increasing at the rate of the past 5 years, assuming that the numbers of employees in each

universities remain unchanged.
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From table 5, it can be seen that in 2022, China will have many universities to meet the

standards of a high level university. But if the next few years cannot sustain the growth of the
past few years, the value will be reduced.
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Comparison with other universityranking systems
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Table 6 is the top 10 of the weighted academic level index, and in the rankings of the other 4
more influential universities ranking system, it can be seen that 7-8 of the universities are
ranked in the top 10 of the rankings. London University College is also high ranking. (Data on
August 2017 from the official website of the rankingsystems)
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These are recognized world-class universities, with staff of more than 2000 people. This shows
that our weighted academic level index and now the main rankings, despite the different
assessment methods, for large and medium-sized universities can have similar results.
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VITA-SALUTE SAN RAFFAELE UNIVERSITY, because the teacher only 151 people, management
staffs only 68 people, the citations reach 213958, citations per paper 24. Such an academic

level-top university, with its small size, is on low end of other ranking systems. It is ranked 10th
in the rankings of the weighted academic level index.
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It is shown that the weighted academic level index can scientifically balance the relationship
between institutional size and academic level.
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Assessment of science and technology level for non-academic institutions and the country

(region)
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Table 7 lists the global scientific index in some countries and regions (citations and citations

per paper are cited in ESI August 2017 data).

R T
Table 7
. et | RIS - | FEXTERER B TR 5
ExR &K | wscmsivs | WERRH FE 5L :
; ) tati Citations 6STnd RGSIndex
1 1
country (region) | citations per paper ndex (ZE[E USA 100)
*<H 1101681543 100
USA 64163165 17.17
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From table 7 we can see that American technology is still far ahead of the rest of the world.
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Table 8 lists the global scientific index of some non-academic institutions (citations and
citations per paper are cited in ESI June 2017 data)
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Table 8
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In contrast to table 7 and table 8, it can be seen that some non-academic institutions have a
very strong scientific and technological strength, surpassing the technological level in some
countries.




4.  HERAE
Conclution
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The weighted academic performance appraisal method and system can evaluate the academic
level of academic institutions objectively and quantitatively, and can balance the relationship
of institution scale and academic level scientifically.
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The weighted academic performance appraisal method and system can compare the academic
level and historical level of academic institutions and predict the future development.
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The global scientificindex and relative global scientific index can objectively and quantitatively
assess the scientific and technological level of the non academic institutions, the country
(region), can also compare with the historical level, and predict the future development.
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The above assessment method can provide support for scientific planning and resource
allocation.
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