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A Comparison of Three Major Academic Rankings for World
Universities: From a Research Evaluation Perspective

Mu-Hsuan Huang

Abstract

This paper introduces three current major university ranking systems. The Performance Ranking
of Scientific Papers for World Universities by Higher Education Evaluation and Accreditation Council
of Taiwan (HEEACT Ranking) emphasizes both the quality and quantity of research and current
research performance. The Academic Ranking of World Universities by Shanghai Jiao Tung University
(ARWU) focuses on outstanding performance of universities with indicators such as Nobel Prize
winners. The QS World University Ranking (2004-2009) by Times Higher Education (THE-QS)
emphasizes on peer review with high weighting in evaluation. This paper compares the 2009 ranking
results from the three ranking systems. Differences exist in the top 20 universities in three ranking
systems except the Harvard University, which scored top one in all of the three rankings. Comparisons
also revealed that the THE-QS favored UK universities. Further, obvious differences can be observed
between THE-QS and the other two rankings when ranking results of some European countries
(Germany, UK, Netherlands, & Switzerland) and Chinese speaking regions were compared.
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are the Performance Ranking of Scientific
Papers for World University directed by
Higher Education Evaluation and Accreditation
Council of Taiwan (the HEEACT ranking,
2007-present), the Academic Ranking of World
Universities by Shanghai Jiao Tung University
(the ARWU ranking, 2003-present) and the OS
World University Rankings by Times Higher
Education, (the THE-QS ranking, 2004-2009),
which split into two independent ranking
programs in 2010 (QS World University
Rankings and THE World University Rankings).

Given the similarity of the programs in
scale and purpose, the ranking systems of the
three programs vary in their methodologies
which demonstratc significantly different focus,
emphases, and evaluation strategies. HEEACT
focuses on the scientific research performance
of universities and takes into account both
recent research performance and the research
output accumulated over time. ARWU
emphasizes on highly extraordinary research
achievement and may fail to differentiate the
performance of most universities that constitute
the majority of the population. THE-QS relies
heavily on peer review and tends to favor the
famous and historically established universities.

The three ranking systems also differ in
subject scope and subject categorization. All
of them provide subject field based ranking

results, but the categorization of subject fields

is different in each system. The HEEACT and
ARWU programs cover only the fields of sciences
and engineering and social sciences. THE-QS is the

only program that includes arts and humanities.

2. An Overview of University

Evaluation
2.1.Types & Levels of University Evaluation

» Before discussing on the three university
ranking systems, it is necessary to distinguish
different types of evaluation. University
evaluation is an umbrella term encompassing
academic evaluation and research evaluation
(see Figure 1). Targets of assessment may
include research achievements, university
administration, education quality, etc. (Hong,
2009). Some OECD countries have begun the
evaluation of their higher education institutions
in order to fully understand their performance
and service quality (Staropoli, 1987).
Depending on the purposes of evaluation,
an evaluation program may use dramatically
different criteria and indicators.

Existing literature also often fail to clearly
define and differentiate the levels of evaluation.
Academic evaluation encompasses the
assessment of scholarly activities, achievement,
outcome of research investment, etc. (Daniel
& Fisch, 1990). Research evaluation is even
more specific than academic evaluation.

Conceptually, university evaluation is the
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Figure 1 University Evaluation, Academic Evaluation and Various Levels of Research Evaluation

broadest, including not only research but also
teaching, services, and overall administration.
University evaluation encompasses both
academic performance (often discipline-
based) and administrative performance (Huang,
2003). The general public may confuse the
three levels of evaluation, but they should be
clearly differentiated because they essentially
assess different levels and aspects of university
performance.
Scholarly publication.is one of the
“major indicators used in research evaluation.
Specifically, scientific papers indexed in the
ISI citation index databases are a well accepted
indication of research performance because the
databases selectively index academic journals

or serial publications that are of higher quality.

2.2.The Subjective and Objective Approaches
in University Evaluation
Two major approaches exist in research
evaluation — peer review evaluation and
bibliometric evaluation. Peer review evaluation
serves to identify and improve existing
problems or deficiencies via expert opinions
(Kruytbosch, 1989). It is widely used in
evaluating research grant proposals, publication
manuscripts, and tenure granting (Liu, 1998).
Many people consider peer review to be a major
means of quality judgment and it can overcome
certain difficulties in academic evaluation
(Campbell, 2002). If designed properly and
executed carefully, peer review evaluation can
offer invaluable information.

However, peer review evaluation has been
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criticized for its subjectivity, e.g., how is “peer”
defined and chosen and whether the process of
review may result in fair and sound verdicts
(Aguillo, Bar-Ilan, Levene, & Ortega, 2010;
Bookstein, Seidler, Fieder, & Winckler, 2010;
Buela-Casal, Gutiérrez-Martinez, Bermidez-
Séanchez, & Vadillo-Muiioz, 2007). Moreover,
in today’s research world characterized by
inter- and/or multidisciplinarity, individual
peer reviewers now have less command of
the highly complicated knowledge to fully
evaluate a piece of research. The intensity of
scholarly communication further weakens
each reviewer’s ability because one can hardly
have full command of the constantly updating
research literatures. Peer review now may not
be the best quality assessment method as it was
supposed to be (Thomas & Watkins, 1998). On
the other hand, there is also a growing demand
for objective and quantified evaluation. The
funding agencies and universities are actively
pursuing quantifiable indices for research
assessment. Bibliometric evaluation therefore
becomes a popular tool in supplementing peer
review evaluation.

Bibliometrics can be used to investigate
the development, dissemination and status quo
of a knowledge field by using statistic analyses
on bibliographic data. Bibliometrics is widely
used in research evaluation for its objectivity

and operatability, even though some people

question its conceptual assumptions, procedural
validity (van Raan, 1996, 2005), and biases in
language, countries, etc. (Kokko & Sutherland,
1999; Leimu & Koricheva, 2005; Liu, Cheng,
& Liu, 2005; Van Leeuwen, Moed, & Reedijk,
1999; Wong & Kokko, 2005).

Two reasons support the objectivity of
bibliometric evaluation. First, results from
bibliometric evaluation can be scientifically
verified in replication; it is free from possible
reviewer prejudice and bias. Second, the
publications and citations based bibliometric
evaluation may be viewed as a form of
peer review. For example, research papers
are reviewed before they are accepted for
publication in journals. Journals are reviewed
and selected for inclusion in citation databases.
A paper cited by the other articles is read by the
citer and the action of citing arguably affirmed
the cited paper’s contribution. In the other
word, bibliometric evaluation can be viewed
as the totality of multi-layered and bottom-up
indirect peer reviews. One can still argue about
the existence of reviewer biases embedded in
bibliometric data. But with the large amount of
data, the impact of individualistic biases is less
significant, and thus the result is more objective
than that of direct peer review.

Some empirical studies have suggested a
good level of consistency between the results

from peer review evaluation and bibliometric
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evaluation (Norris & Oppenheim, 2003; So,
1998). A few studies further indicated the
higher correlations between peer review and
bibliometric evaluation in assessing the basic
sciences research as opposed to the applied
sciences research (Meho & Sonnenwald, 2000;
Rinia, van Leeuwen, van Vuren, & van Raan,
1998). Although some studies (Aksnes & Taxt
2004; Makino, 1998) found low correlations
and inconsistency, researchers (e.g., Makino,
1998; Weingart, 2005) still agreed with the
applicability of bibliometrics in research
evaluation in part for its strength supplementing

peer feview, which can be subjectively biased.

2.3.University Evaluation vs. University
Ranking

Evaluation and ranking are two different
but related concepts. They differ in their
purposes and outcome. Evaluation is not
equal to ranking. Evaluation sets a benchmark
against which a univ-ersity performance in
certain aspects can be assessed. The goal is to
determine if a university passes the assessment,
meaning it has achieved at or surpassed a basic
level of requirements. Evaluation results do not
have to be quantitative. Descriptive evaluation
suffices in some evaluation contexts, and some
evaluation results indicate simply final decisions
such as pass or fail to pass.

Ranking, on the other hand, sorts a group

of universities by numerical indicators. Ranking
shows a university’s relative strength and
weakness as compared to its peer institutions in
the areas represented by the indicators. It cléarly
indicates a university’s relative location at a
scale representing its strength in the measured
aspect. The numerical nature of ranking
also simplifies comparisons. Ranking is an
efficient, convenient, and easily understandable
evaluation method, even though some have
argued about the fairness of quantitative
comparisons of universities where each
university is unique and differs to the others in
some aspects. Ranking employing measures
composed of multiple indicators may to certain
extent overcome the possible fairness problems.

Ranking has several advantages. First,
it makes it easy for viewers to corr;pare and
contrast the performances of the universities
being evaluated. Second, ranking indicates
each university’s relative achievement in
certain aspects and thus helps a university to
diagnose problems and/or suggests directions of
development. Third, research funding agencies
and the general public require open information
about universities’ performances. Ranking
fulfills the need for a clear and objective
indication about a university’s performance.
Finally, a carefully designed quantitative data
based ranking offers objective information for

policymaking.
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Ranking is not without controversy.
Reliability of the ranking methodology and the
validity of indicators used in a ranking system
are two major issues causing debates. Reliability
requires a ranking system to generate consistent
results in replication. Validity concerns how
well the indicators represent the evaluation
criteria and whether the evaluation is properly
conducted. The issues are further complicated
by the major ranking systems’ use of compound
criteria and multiple indicators.

The scale of a ranking project also affects
the feasibility of a ranking methodology. In a
large scale project comparing performances
of universities worldwide, difficulties lie in
accessing certain university data and ensuring
validity of comparisons. Not all university data
is open to the public, and some universities
may reject evaluator requests for information.
Even when data are available, comparing
university performances of different
countries or regions can be problematic.
University performance is affected by the
larger sociocultural and politico-economic
context. Whether ranking indicators are fair
for all universities is open to question. For
example, reputation based evaluation can be
highly biased toward famous universities in
the Western world or those universities in

reviewers’ home countries.

3. Methodologies of the Three
Ranking Systems
3.1.The HEEACT Ranking

The aim of the HEEACT Ranking is to
identify the top 500 universities in the world
that have performed well in scientific research.
According to its official Web site (Higher
Education Evaluation & Accreditation Council
of Taiwan, 2009a), the ranking program employs
multiple weighted indicators to evaluate the
university performance (see Table 1).

Slight changes have been made to the
indicators used in the annual evaluations since
the program launched in 2007. For instance, the
2007 indicators included a measure called the
“Number of subject fields where the university
demonstrates excellence.” This measure was
removed in 2008, and the weighting was
allocated to other indicators. In addition, when
the program began, it offered only the overall
ranking. In 2008, it started to provide field-
based ranking for six fields: Agriculture (AGE),
Medicine (MED), Engineering (ENG), Life
Science (LIFE), Science (SCI), and Social
Science (SOC) (Higher Education Evaluation &
Accreditation Council of Taiwan, 2008).

The HEEACT Ranking demonstrates
the following features in design. First of all,
it emphasizes the quality of research; the
indicators assessing research quality (research

impact and research excellence) accounts for
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Table 1. The Criteria and Indicators of the 2009 HEEACT Ranking

Criteria Indicator Weight
Number of articles in the last 11 years (1998-2008) 10%

Research productivity B 3 20%
Number of articles in the current year (2008) 10%
Number of citations in the last 11 years (1998-2008) 10%

R R oot Number of citations in the last 2 years (2007-2008) 10% 30%
Average number of citations in the last 11 years 10%
(1998-2008) 4
h-index of the last 2 years (2007-2008) 20%

e s Number of Highly Cited Papers (1998-2008) 15% 50%
Number of articles in high-impact journals in the 15%
current year (2008) 2

Note. From*Performance Ranking of Scientific Papers for World Universities 2009,”by Higher

Education Evaluation & Accreditation Council of Taiwan, Retrieved September 2, 2010 from

http://ranking.heeact.edu.tw/zh-tw/2009/Page/Methodology

80% of the performance score. The research
impact and research excellence criteria address
the quality of a university’s research output.
The calculation of each university’s score
is based on the number of citations to its
published articles, h-index of the last two years,
number of its Highly Cited Papers, number
of papers published in top joufna]s, and the
number of subject fields in which the university
demonstrates excellent performance.
Secondly, it avoids biases caused by
university size or faculty numbers. Traditionally
the size of a university affects its ranking when
the number of articles is used as a sole measure
for research output. Because the number of

articles is closely tied to the number of faculty

members, rankings employing numbers of
articles often favor larger universities. HEEACT
Ranking corrects the flaw by using the average
number of citations, the number of subject fields
where the university demonstrates excellent
performance, and the A-index. The inclusion
of the three measures which accounts for 40%
of the total scores balances the assessments
of quality and quantity and provides a fairer
representation of a university’s performance
regardless of its size.

Third, it takes into account a university’s short-
term research performance (constituting 50% of
the score), thus ensures a fairer comparison
between universities of varied lengths of

history. The HEEACT Ranking indicators
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seek to represent both the long-term and short-
term research performances of a university.
The inclusion of indicators assessing short-
term performances corrects the flaws resulted
from undifferentiating indicators that favor
universities of longer histories. These short-term
performance indicators include: the number
of articles in the current year, the number of
citations in two years, the h-index of the last
two years, and the number of articles in high-
impact journals in the current years.

The HEEACT Ranking’s emphasis on the
recent research performance makes the ranking

a fairer one than those using measures such

as THE-QS’s use of university reputation and
ARWU'’s use of Nobel Prize winners, which
tend to favor universities with longer histories

and or in developed countries.

3.2.The ARWU Ranking

Since 2003 the university began to
annually publish the world universities
ranking results. The goal of the ranking
is to objectively identify the top 500 best
universities through the use of quantitative
data. Table 2 lists the criteria and indicators
used in the ARWU ranking for 2009 (Shanghai
Ranking Consultancy, 2009a).

Table 2. The Criteria & Indicators of ARWU Ranking for 2009

Criteria Indicator Description Weight
Quality of Al The total number of the alumni of an institution 10%
Education . winning Nobel Prizes and Fields Medals. ‘
The total number of the staff of an institution winning
Award Nobel prizes in physics, chemistry, medicine and 20%
Quality of economics and Fields Medal in Mathematics.
Faculty The number of highly cited researchers in broad
HiCi subject categories in life sciences, medicine, physical 20%
sciences, engineering and social sciences.
The number of articles published in Nature and
= o Science from 2004 to 2008. i
Total number of articles indexed in Science Citation
Output SEl Index-expanded and Social Science Citation Index in 20%
2008.
Sie of ! The weighted scores of the above five indicators
Lot Size divided by the number of full-time equivalent 10%
ton academic staff.

Note. From “Ranking Methodology,” by Shanghai Ranking Consultancy, Retrieved September 4, 2010

from http://www.arwu.org/ARWUMethodology2009.jsp
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Obviously, the ARWU criteria and
indicators emphasize university performance
in research. For example, its assessment of
quality of education and faculty emphasizes
alumni and faculty’s achievements in scientific
research. However, its indicators are not
- without problems. First, it uses the numbers
of Nobel Prize and Fields Medal winners as
sole indicators for those evaluated aspects.
However, the two awards acknowledge only
traditional academic disciplines such as physics,
chemistry, biology, medicine, mathematics,
and economics; they under represent the
highly diverse and expanding academic fields.
Second, the indicators (winning Nobel or Fields
Medal) strongly favor extremely outstanding
achievement and under represent the wider
range of scholarly achievement. That is, the
methodology may effectively single out a
few extremely outstanding universities but
may fail to distinguish the performances of
regular universities, which are the majority
of the world’s university population. Third,
whether having prize win‘ners in its faculty
indicates a university’s research performance
is arguable. A university can recruit a winner
through head hunting and immediately gets
advantaged in ranking, but it may indeed have
no direct contribution to that winner’s research
achievement.

Also, ARWU uses SCI (Science Citation

Index)/SSCI (Social Science Citation Index)
papers and papers published in Nature and
Science as indicators of research output.
However, the SCI/SSCI paper indicator over
emphasizes the quantity of output (numbers of
published papers) and fails to measure output
quality (the citations/uses to those papers).
The Nature/Science indicator has the same
problems with the prize winner indicators;
it over emphasizes extremely outstanding
research and biases toward certain subject
disciplines. Finally, the size of an institution
is a questionable criterion. Insufficient or lack
of university data may erroneously affect the
judgment of a university’s size. The various
definitions of academic staff in different
universities can distort the measurement relating
to institution size and cause comparison validity
problems in the resulted ranking.

In 2007, it started to provide field-
based ranking for five subject fields: Natural
Science and Mathematics (SCI), Engineering/
Technology and Computer Science (ENG),
Life and Agriculture Science (LIFE), Clinical
Medicine and Pharmacy (MED), and Social
Science (SOC). Moreover, since 2009,
institutions are ranked in 5 subjects including
Mathematics, Physics, Chemistry, Computer
Science, and Economics/ Business (Shanghai
Ranking Consultancy, 2009b, 2009¢)

In conclusion, the major feature and
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perhaps the biggest problem of ARWU is
its over-emphasis on extremely outstanding
research. These indicators cannot differentiate
the wider range of research performance
wherein most regular universities lie. In
the other word, it fails to representatively
assess and rank the majority of the world

universities.

3.3.The THE-QS Ranking

From 2004, the Times Higher Education
(THE) began to publish the world universities
ranking using annual data collected and
analyzed by Quacquarelli Symonds (QS)
Company. In addition to the global ranking, it

also published the Asian University Ranking

in 2009. The two companies have ceased
cooperation in 2010, and the THE-QS ranking
split into two independent ranking programs,
the QS and the THE rankings. The former
continued to use the indicators of the previous
THE-QS ranking. The latter began to cooperate
with Thomson Reuters to develop new criteria
and indicators (Times Higher Education,
2010). The former THE-QS Ranking used both
qualitative and quantitative indicators, each
accounting for 50% of the final score (see Table 3).

Of the six indicators, the scores of the
academic peer review and employer review
were obtained from adding up the field ranking
score. The field ranking which totally depended

on academic peer review and employer

Table 3. The Criteria and Indicators of the THE-QS Ranking for 2009

Criteria Indicator escription Weight
Composite score drawn from peer review
Academic Peer Review |(which is divided into five subject areas).| 40%
: 9,386 responses.
Research Quality
Score based on 2004-2008 research
Citations per Faculty  |performance searched in Scopus factored| 20%
against the size of the research body.
5 : Score based on responses to recruiter
Graduate Employability | Employer Review survey. 3,281 responses. 10%
Teaching Quality Faculty Student Ratio [ Score based on student/faculty ratio. 20%
Int’l Faculty Score based on proportion of international 5%
SN faculty.
Internationalization 4 z i Tona]
Int’]l Student Score based on proportion of internation 5%
students.

Note. “Rankings 09: Talking points,” by Times Highe} Education, Retrieved August 26, 2010 from

http://www.timeshighereducation.co.uk/story.asp?storycode=408562
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review was separated into five fields: Arts &
Humanities, Life Sciences & Biomedicine,
Social Sciences, Natural Sciences, and
Technology.

The THE-QS Ranking had the following
problems. First, peer review accounted for
50% of the criteria. The high percentage of
peer review can easily bias the ranking toward
universities of international visibility. Second,
the questionnaire response rate was too low
that may cause validity problem. For example,
the response rate was less than 0.1% in 2006
investigation. Also, the sample of questionnaire
had bias in the investigation. In 2008, the
questionnaire sample of peer review mainly
from U.S., United Kingdom, and Australia;
countries in The British Commonwealth
accounting for 32% in academic peer review,
34.5% in employer review; U.S. 10% in
academic peer review, 15% in employer review;
Asia countries, including India, Indonesia,
Philippines, Malaysia, Singapore, China,
Hong Kong, Japan, South Korea, Thailand,
Taiwan, respectively, 22% and 17%. Third, its
evaluation of research performance relied only
on the average number of citations per faculty
member. While the citation numbers were
objective data, using only average citations
numbers can favor universities producing only
a small body of papers within which a few were

more often cited.

11

4. Comparing the 2009 Results
of the Three Rankings

This section compares the 2009 results
of the three rankings (Higher Education
Evaluation & Accreditation Council of Taiwan,
2009b; Shanghai Ranking Consultancy, 2009d;
Times Higher Education, 2009). Specifically,
this paper examines the top 20 universities
identified by each ranking, the rankings of the
universities in four Chinese speaking regions
(Taiwan, China, Hong Kong, & Singapore), and

the rankings of the European universities.

4.1.The Top 20 Universities in the Three
Rankings

Table 4 lists the top 20 universities
identified by the three ranking systems. All of :
the three rankings indicate the superiority of
the U.S. universities in scientific research. 15
of the top 20 universities in the 2009 HEEACT
ranking were U.S. universities; 17 of 20 in
ARWU, and 13 of 20 in THE-QS. All the three
rankings unequivocally considered Harvard
University the best university in the world. The
leading status of the U.S. academia in the world
seems uncontroversial from this comparison.
One noteworthy difference is that while ARWU
and HEEACT both found the University of
California at San Francisco as one of the top 20
universities, the THE-QS ranking did nof even

include it in the top 500 universities.
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Table 4. The Top 20 Universities in the Three Rankings

University Name HEEACT | ARWU | THE-QS
Harvard University 1 1 1
The Johns Hopkins University 2 19 13
Stanford University & 2 16
University of Washington, Seattle 4 16 ¥
University of California, Los Angeles 5 13 =
University of Michigan - Ann Arbor G - 19
Massachusetts Institute of Technology (MIT) 7 ; 9
University of California, Berkeley g - =
University of Pennsylvania 2 15 12
Columbia University 10 i 11
University of Toronto k. - -
University of California, San Francisco 12 18 -
University of California, San Diego 13 14 -
The University of Tokyo o 20 -
University of Cambridge 5 4

Yale University 16 11

University of Oxford 1 10

Duke University 18 - 14
Cornell University 12 12 15
University College London 20

California Institute of Technology -

Princeton University -

University of Chicago -

University of Wisconsin, Madison -

Imperial College London - - 5
Australian National University - - 17
McGill University - = s
ETH Zurich (Swiss Federal Institute of Technology) - - 20
University of Edinburgh - - 900

Note. “Performance Ranking of Scientific Papers for World Universities 2009,”by Higher Education
Evaluation & Accreditation Council of Taiwan, Retrieved September 2, 2010 from http://ranking.
heeact.edu.tw/en-us/2009/TOP/100; “Academic Ranking of World Universities - 2009,” by
Shanghai Ranking Consultancy, Retrieved September 4, 2010 from http://www.arwu.org/
ARWU2009.jsp; ** Top 200 world universities,” by Times Higher Education, Retrieved August 26,
2010 from http://www.timeshighereducation.co.uk/hybrid.asp?typeCode=438
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