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Preface

On 2 June 2009 the European Commission announced the launching of a feasibility
study to develop a multi -dimensional global university ranking.

(OUWEDOUwWPI Ul wUOOw? 0000 wb OU Gdiméhsional irankhyy FEDODPUA w O
UOPYI UUPUPI UwbOws$sUUOXx] OWEOEwWxOUUPEOGawUT T wul UL
believes that accessible, transparent ad comparable information would make it easier

for students and teaching staff, but also parents and other stakeholders, to make

informed choices between different higher education institutions and their

programmes. It would also help institutions to bette r position themselves and improve

their quality and performance.

The Commission pointed out that e xisting rankings tend to focus on research in "hard
sciences" and ignore the performance of universities in areas like humanities and social
sciences, teachig quality and community outreach. While drawing on the experience
of existing university rankings and of EU -funded projects on transparency in higher
education, the new ranking system should be:

I multi -dimensional: covering the various missions of institut ions, such as
education, research, innovation, internationalisation, and community outreach;

1 transparent: it should provide users with a clear understanding of all the factors
used to measure performance and offer them the possibility to consult the
rankin g according to their needs;

1 global: covering institutions inside and outside Europe (in particular those in the
US, Asia and Australia).

The project would consist of two consecutive parts:

1 In a first phase running until the end of 2009 the consortium woul d design a
multi -dimensional ranking system for higher education institutions in
consultation with stakeholders.

1 In asecond phase ending in June 2011 the consortium wouldtest the feasibility of
the multi -dimensional ranking system on a sample of no less than 150 higher
education and research institutions. The sample would focus on the disciplines of
engineering and business studies and should have a sufficient geographical
coverage (inside and outside of the EU) and a sufficient coverage of institutions
with different missions.
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In undertaking the project the consortium was greatly assisted by four groups that it
worked closely with:

9 An Advisory Board constituted by the European Commission as the project
initiator which included not only representatives of the Directorate General:
Education and Culture but other experts drawn from student organisations,
employer organisations, the OECD, the Bologna Follow-up Group and a
number of Associations of Universities. The Advisory Board met seven times
over the course of the project.

1 An international expert panel composed of six international experts in the
field of mapping, ranking and transparency instruments in higher education
and research. The international panel was consulted at key decision making
moments in the project.

1 Crucially, given the user-driven nature of the new transparency instrument
designed within the project, interested and committed stakeholder
representatives met with the project team over the life of the project. The
stakeholder consultations provided vital input on the relevance of potential
performance dimensions and indicators, on methods of presenting the
rankings in an informative and user -friendly format, and on different models
for implementing the new transparency instrument. Stakeho Ider workshops
were held four times during the project with an average attendance of 35
representatives drawn from a wide range of organisations including student

associations and ndional representatives.

9 The consortium members benefitted from a strong network of national higher
education experts in over 50 countries who were invaluable in suggesting a
diverse group of institutions from their countries to be invited to participate
in the pilot study.

This is the Final Report of the multi -dimensional global university ranking project.

Readers interested in a fuller treatment of many of the topics covered in this report

are referred to the project web-site (www.u -multirank.eu Awb T 1 UT wOT T wx UONI EUz
Interim Reports can be found.

The web-site also includes a 30 pageOverview of the major outcomes of the project.
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Executive Summary

The need for a new transparency tool in higher educatiossaadch

The project encompassed thedesign and testing of a new transparency tool for
higher education and research. More specifically, the focus was on a transparency
tool that will enhance our understanding of the multiple performances of different
higher education and research institutions across the diverse range of activities they
are involved in: higher education and research institutions are multi -purpose
organisations and different institutions focus on different blends of purposes and
associated ativities.

Transparency is of major importance for higher education and research worldwide
which is increasingly expected to make a crucial contribution to the innovation and
growth strategies of nations around the globe. Obtaining valid information on hi gher
education within and across national borders is critical in this regard, yet higher
education and research systems are becoming more complex and at first sight ¢ less
intelligible for many stakeholders. The more complex higher education systems
become, the more sophisticated our transparency tools need to be. Sophisticated tools
can be designed in such a way that they are useffriendly and can cater to the
different needs of a wide variety of stakeholders.

An enhanced understanding of the diversity in the profiles and performances of
higher education and research institutions at a national, European and global level
requires a new ranking tool. Existing international transparency instruments do not
reflect this diversity adequately and tend to focus on a single dimension of university
performance t research. The new tool will promote the development of diverse
institutional profiles. It will also address most of the major shortcomings of existing
ranking instruments, such as language and field biases, the exaggeration of small
differences in performance and the arbitrary effects of indicator w eightings on
ranking outcomes.

We have called this new tool U-Multirank as this stresses three fundamental points of
departure: it is multi -dimensional , recognising that higher education institutions
serve multiple purposes and perform a range of different activities; it is a ranking of
university performances (although not in the sense of an aggregated league table like
other global rankings); and it is user-driven (as a stakeholder with particular
interests, you are enabled to rank institutions with comparable profiles according to
the criteria important to you).
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The design and keparacteristics of Multirank

On the basis of a carefully selected set of desigrprinciples we have developed a new
international ranking instrument that is user-driven, multi -dimensional and
methodologically robust . This new on-line instrument enables its users first to
identify institutions that are sufficiently comparable to be ranked and, second, to
design a personalised ranking by selecting the indicators of particular relevance to
them. U-Multirank enables such comparisons to be made both at the level of
institutions as a whole and in the broad disciplinary fields in which they a re active.
The integration of the already designed and tested U-Map classification tool into U -
Multirank enables the creation of the user-selected groups of sufficiently comparable
institutions. This two -step approach is completely new in inter national and national
rankings.

On the basis of an extensive stakeholder consultation process (focusing on
relevance) and a thorough methodological analysis (focusing on validity, reliability
and feasibility) , U-Multirank includes a range of indicators that will enabl e users to
compare the performance of institutions across five dimensions of higher education
and research activities:

Teaching and learning
Research

Knowledge transfer
International orientation

= =4 4 A

Regional engagement

On the basis of data gathered on theseindicators across the five performance
dimensions, U-Multirank could provide its users with the on -line functionality to
create two general types of rankings:

I Focused institutional rankings : rankings on the indicators of the five
performance dimensions at the level of institutions as a whole

i Field-based rankings: rankings on the indicators of the five performance
dimensions in a specific field in which institutions are active

U-Multirank would also include the facility for users to create institutional and field
performance profiles by including (not aggregating) the indicators within the five
dimensions (or a selection of them) into a multi -dimensional performance chart. At

Uil wbOUUDPUUUDPOOEOWOI YI OwUi T Ul wUEOIT wlevd wi OUOwOI

Ui T Ul wEUI wUUUVUEBOIUD £aud Uws | BT OFE
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In the sunburst charts, the performance on all indicators at the institutional level is

Ul xUT Ul OUT EwEaAawUl l wUPal woOl wUOT T wUEaAaUwOi wiOT T w
performance on that indicator. The colour of a ray reflects the dimension to which it

El OO0O0T UB w3171 wUUOEUUUUDWET EUOwWI BYI UWwEOwWBOXxUI UUD(
an institution, without unwarranted aggregation of information into composite

indicators.

Figure 1: Sunburst representation of an institutional performance profile

Graduation rate bac

student internships in reg/loc enterprise Graduation rate mas
income from region Time to degree bac
Res contract with regional firms Time to degree mas
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In the field based table below relative performance is indicated by a coloured circle.
A green circle indicates that the score of the institution on that indicator is in the top

group, a red circle indicates that the performance is in the bottom group, and a
yellow circle means that performance is somewhere in the middle. The user may sort
the institutions on all of the indicators presented. In addition the users are given the

opportunity to choose the indicators on wh ich they want to rank the institutions

selected. This personalised interactive ranking table reflects the user driven nature of
U-Multirank.
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Table 1: Performance at the field level

Teaching & Research Knowledge intgrnatignal Regional
Learning transfer orientation engagement
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In order to be able to apply the principle of comparability we have integrated the
existing transparency tool ¢ the U-Map classification ¢ into U -Multirank. U -Map has
been designed, tested and is now being implemented through a series of projects also
supported by the European Commission. It is a user driven higher education
mapping tool that allows users to select comparable institutions on the basis of
SEEUPYPUawxUOI DOI Waputdol. Thesd EdivityE profies wellett ithes 4
diverse activities of different higher education and research organisations using a set
of dimensions similar to those developed in U -Multirank. The underlying indicators
differ as U-Map is concerned with understanding the mix of activities an institution

is engaged in (what it doe} while U-, UOUPUEOOwWDUWEOOEI UOI EwbPDUIT w
perform ance in these activities fiow well it does what it dogpdntegrating U -Map into
U-Multirank enables the creation of user-selected groups of sufficiently comparable
institutions that can then be compared in focused institutional or field based
rankings.
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The findings of the-Multirank pilot study

U-Multirank was tested in a pilot study involving 159 higher education institutions
drawn from 57 countries: 94 from within the EU; 15 from other European countri es;
and 50 from outside Europe.

The pilot test demonstrated that multi -dimensional institutional and field level
ranking is certainly possible in terms of the development of feasible and relevant
indicators. It also showed the value of multi -dimensionality with many institutions
and faculties performing v ery differently across the five dimensions and their
underlying indicators. The multi -dimensional approach makes these diverse
performances transparent.

While indicators on teaching and learning, research, and internationalisation proved
largely unproblem atic, in some dimensions (particularly knowledge transfer and
regional engagement) and with some concepts (such as graduate employability and
non-traditional research output) feasible indicators are more difficult to develop.

In terms of the potential level of institutional interest in participating in the new
transparency tool, the results of the pilot study are positive. In broad terms, half of
the institutions invited to participate in the pilot study agreed to do so. Given that a
significant number of these institutions (32%) were from outside Europe and it is
clear that U-Multirank is a Europe -based project, this represents a strong expression
of interest. Institutions with a wide range of activity profiles demonstrated t heir
interest in participating.

The pilot study suggests that a multi -dimensional ranking would be feasible in
Europe. However, difficulties with the availability and comparability of information
mean that it would be unlikely to achieve extensive coverage levels across the globe
in the short-term. There are however clear signals that there would be significant
continuing interest from outside Europe from institutions wishing to benchmark
themselves against European institutions.

(OwUl UOUWOIi wll 1-wE E GRGEDOY Bk BOOHiid © e
including ten or twenty times that number and extending its field coverage from
three to around fifteen major disciplinary fields, the pilot study suggests that while
this will bring significant logistical, organisational and financial challenges, there are

no inherent features of U-Multirank that rule out the possibility of such future
growth.

In summary, the pilot study demonstrates that in terms of the feasibility of the
dimensions and indicators, potential institutional int erest in participating, and

21



operational feasibility we have developedaU-, UOUPUEOOws 51 UUPOOwhd Yz wl]
be implemented in European higher education and research as well as for
institutions and countries outside Europe that are interested in part icipating.

The further developmentdaimplementation of-Multirank

The outcomes of the pilot study suggest some clear next steps in the further
development of U-Multirank and its implementation in Europe and beyond. These
include:

91 The refinement of U -Mul tirank instruments: Some modifications need to
be made to a number of indicators and to the data gathering instruments
based on the experience of the pilot study. Crucially, the on-line ranking
tool and user-friendly modes of presenting ranking outcomes ne ed to be
technically realised.

1 Roll-out of U-Multirank across European countries: Given the need for
more transparent information in the emerging European higher education
area all European higher education and research institutions should be
invited to pa rticipate in U -Multirank in the next phase.

1 Many European stakeholders are interested in assessing and comparing
European higher education and research institutions and programmes
globally. Targeted recruitment of relevant peer institutions from outside
Europe should be continued in the next phase of the development of U-
Multirank.

1 Developing linkages with national and international data  -bases.

1 The design of specific authoritative rankings:  Although U -Multirank has
been designed to be user driven, this doesnot preclude the use of the tool
EQOEwWUOEI UOabOl WEEUEEEUI wUOOwxUOEUET weUUT O
and field based rankings for particular groups of comparable institutions
on dimensions particularly relevant to their activity profiles.

In terms of the organisational arrangements for these activities we favour a further
two year project phase for U-Multirank. In the longer term on the basis of a detailed
analysis of different organisational models for an institutionalised U -Multirank our
strong preference is for an independent non -profit organisation operating with
multiple sources of funding . This organisation would be independent both from
higher education institutions (and their associations) and from higher education
governance and funding bodie s. Its non-commercial character will add legitimacy as
will external supervision via a Board of Trustees.
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1 Reviewngcurrent rankings

1.1 Introduction

This chapter summarises the findings of our extensive analysis of currently existing
transparency tools. Readers interested in a more comprehensive treatment of this
UOxPEWEUI wUI 1T UUT EwOOwWUT T wx UONIFEsH welprasemt UU Uwb O U
our argument for user -driven rankings being an epistemic necessity. Secondly, we
present the results of the extensive review of the different transparency tools -
quality assurance, classifications, and rankings - from the point of view of the
information they could deliver to assist different stakeholders in their different
decisions regarding higher education and research institutions. Thirdly, we consider
the impact of current rankings - both negative and (potentially) positive. Finally, we
identify some indications for better practice, both theoretically inspired and based on
existing good practices.

1.2 Use-driven rankings as an epistemic necessity

Each observation of reality is theory-driven: every observation of a slice of reality is

influenced by the conceptual framework that we use to address it. In the scientific

debate, this statement is accepted atl EU0 wUD OE 1T w/(Fopper, 1889: eutad U O w

Ul OPOWEEUOEEOUOaw Ul EQwUT 1 OUPT UwEUI wsUI EVUET ODI
reality, but necessarily highli ght only certain aspects of it. He also showed that

UEDI OUDPIi PEWOOOPOI ET I wb WRagpér,A¥980 @.Qputddaring thautb UBD UwOE U
the demarcation between common sense and scientific knowledge is that the latter

has to be justified rationally: scientific theories are logically coherent sets of

statements, which moreover are testable to show if they are consistent with the facts.

Failing conceptual frameworks or scientific theories, many areas of life (such as for

instance sports) have been organised with (democratic) forums that have been
accepted as authorities to set rules. The conceptual frameworks behind sports league
tables are usually well -accepted: rules of the game define who the winner is and how

to make a league table out of that. Yet those rules have been designed by humans
and may be subject to change: in the 19804990s football associations went from 2
points for winn ing a match to 3 points, changing the tactics in the game (more attacks

1 See www.u-multirank.eu
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late in a drawn match), changing the league table outcome to some extent, and
sparking off debates among commentators of the sport for and against the new rule.?

In university ranking s, the rules of the ranking game are equally defined by humans,
EIl EEUUI wOTT Ul wPUwOOWUEDI OUPI PEwWUT T OUawoOi wki EU
sports, there are no officially recognised bodies that are accepted as authorities that
may define the rules of the game. There is no understanding, in other words, that e.g.
the Shanghai ranking is simply a game that is as different from the Times Higher
game as rugby is from football. And that the organisation making up the one set of
rules and indicators has no more authority than the other to define a particular set of
rules and indicators. The issue with the some of the current university rankings is
that they tend to be presented as if their collection of indicators did reflect the quality
of the institution; they have the pretension, in that sense, of being guided by a (non-
existent) theory of the quality of higher education.

We do not accept that position. Our alternative to assuming an unwarranted position
of authority is to reflect critically on th e different roles that higher education and
research institutions have for different groups of stakeholders, to define explicitly
our conceptual framework regarding the different functions of higher education
institutions, and in turn to derive sets of ind icators from this framework. And then to
present the information encapsulated in those indicators in such a transparent way
that the actual users of rankings can make their own decisions about what counts for
them as being best for their purpose(s), resulting in their own specific and time -
dependent rankings. In this sense, we want to democratise rankings in higher
education and research. Based on the epistemological position that any choice of sets
Of uDOEPEEUOUUWDUWEUDYI OwE a wrks| vesuggeSi B GserU Uz WEOOE
driven approach to rankings. Users and stakeholders themselves should be enabled
to decide which indicators they want to select to create the rankings that are relevant
to their purposes. We want to give them the tools and the infor mation to make their
own decisions.

1.3 Transparency, quality and accountability in higher education

It is widely recognized that although the current transparency tools | especially
university league tables| are controversial, they seem to be here to stay, and hat
especially global university league tables have a great impact on decisionrmakers at
all levels in all countries, including in universities (Hazelkorn, 2011). They reflect a
growing international competition among universities for talent and resources; at the
same time they reinforce competition by their very results. On the positive side they

1 http://en.wikipedia .org/wiki/Three_points_for_a_win

24


file:///C:/Users/Eppinge/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/T3GDL3X9/UMR%20final%20chapter%201%20Jon.docx%23_ENREF_8

urge decision-makers to think bigger and set the bar higher, especially in the research

universities that are the main subjects of the current global league tables. Yet major

EOOEI UOUwUI OEPOWEUwWUOwWOI ET Ul wUEEOI Uzw Ol U1 OEOC
policy impact on stratification rather than on diversification of mission.

Let us first define the main concepts that we will be using in this report. Under
vertical gratification we understand distinguishing higher education and research
POUUPUUUPOOUWEUwWsS ET UUI Uz woOU haitm@d dversificaicdw x UT UUDI
is the term for differences in institutional missions and profiles. Regarding the
different instruments, transparency tools the most encompassing term in our use of
the word, including all the others; it denotes all manners of providing insight into the
diversity of higher education. Transparency tools are instruments that aim to provide
inform ation to stakeholders about the efforts and performance of higher education
and research institutions. A classificationis a systematic, nominal distribution among
a number of classes or characteristics without any (intended) order of preference.
Classifications give descriptive categorizations of characteristics intending to focus
on the efforts and activities of higher education and research institutions, according
to the criterion of similarity. They are eminently suited to address horizontal
diversity. Rankingsare hierarchical categorizations intended to render the outputs of
the higher education and research institutions according to the criterion of best
performance. Most existing rankings in higher education take the form of a league
table. A leaguetableis a singleE D O1 OUPOOEOOQWOUEDPOEOwWOPULOwWT O6POT u
assigning to the entities unique, discrete positions seemingly equidistant from each
other (from 1 to, e.g., 500). Transparency tools are related to quality assurance
processes.Quality assuranceevaluation or accreditation, also produces information to
stakeholders (review reports, accreditation status) and in that sense helps to achieve
transparency. As the information function of quality assurance is not very elaborate
(usually only informing if basic quality, e.g. the accreditation threshold, has been
reached) and as quality assurance is too ubiquitous to allow for an overview on a
global scale in this report, in the following we will focus on classifications and
rankings. Let us underline here, though, that rankings and classifications on the one
hand and quality assurance on the other play complementary roles.

In the course of our project, we undertook an extensive review of the different
transparency tools, - quality assurance, classifications and rankings - from the point

of view of which information they could deliver to assist users in their different
decisions regarding higher education and research institutions. The results of this
extensive review are presented in the projl EUz U w B O U (CHERDAsNEtwark) U U w
2010.
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Table 1-1: Classifications and rankings considered in U-Multirank

Type Name

Classifications 9 Carnegie classifation (USA)
1 U-Map (Europe)

Global League Tables and T Shanghai Jiao Tong Univers
Rankings of World Universities (ARWU)
9 Times Higher Education (Supplement) (THE)

=

QS (Quacquarelli Symonds Ltd) Top Universities
Leiden Ranking

=a

National League Tables and
Rankings

US News & World Report (USN&WR; USA)
National Research Council (USA) PhD programs
Times Good Education Guide (UK)
Guardian ranking (UK)
Forbes (USA)
CHE Das Ranking / University Ranking (CHE; Germany)
Studychoice123 (SK123he Netherlands)
Specialized League Tables ani  Financial Times ranking of business schools and programr.
Rankings (FT; global)
9 BusinessWeek (business schools, USA + global)
9 The Economist (business schools; global)

= =4 =4 -4 -4 -—a _—a -2

The major dimensions along which we analysed the classifications, rankings and
league tables included:

Level: e.g. institutional vs. field -based

Scope: e.g. national vs. international

Focus: e.g. education vs. research

Primary target group: e.g. students vs. institutional leaders vs. policy -
makers

= =4 -4 -

1 Methodology and producers: which methodological principles are applied
and what sources of data are used and by whom?

We concluded from our review that different rankings and classifications use
different methodologies, implying but often not exp licating different conceptions of
quality of higher education and research. Most are presented as league tables;
especially the most influential ones, the global university rankings are all league
tables. The relationship of indicators collected and their weights in calculating the
league table rank of an institution are not based on explicit let alone scientifically
justifiable conceptual frameworks. Moreover, indicators often are distant proxies to
quality. It seems that availability of quantitative data has precedence over their
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validity and reliability. In recent years, probably due to the influence of widely -
published guidelines such as the Berlin Principles of ranking (International Ranking
Expert Group, 2006) and of recent initiatives such as the U-Map classification (van
Vught et al., 2010 and even already anticipating the current U -Multirank project, the
situation has begun to change: ranking producers are becoming more explicit and
reflective about their methodologies and underlying conceptual frameworks.
Increasingly also, web tools of rankings begin to include some degree of interactivity
and choice for end users.

Notwithstanding differences in methodologies and their recent improvements, by

and large the well-known criticisms of rankings remain valid (Dill & Soo, 2005; Usher
& Savino, 2006 Van Dyke, 2005 and are borne out in more recent criticisms
(Hazelkorn, 2011; Rauhvargers, 2013, which can be summarised as a set of
methodological problems of rankings:

1 The problem of unspecified target groups: different users have different
information needs while most rankings give only a single ranking

1 The problem of ignoring diversity within higher education and research
institutions: many rankings are at the institutional level, ignoring that
education and research performances may differ much across programmes
and departments

1 The problem of narrow range of dime nsions: most rankings focus on
indicators of research, ignoring education and other functions of higher
education and research institutions (practice-oriented research, innovation,
sUIl PUEwWOPUUDODOZ A

1 The problem of composite overall indicators: most rankings add or average
the indicators into a single number, ignoring that they are about different
dimensions and sometimes use different scales

1 The problem of league tables: most rankings are presented as league tables,
assigning each institution at least those in the top-50, unique places,
suggesting that all differences in indicators are valid and of equal weight
(equidistant positions).

1 The problem of field and regional biases in publication and citation data:
many rankings use bibliometric data, ignoring that the available international
publication and citation databases mainly cover peer reviewed journal
articles, while that type of scientific communication is prevalent only in a
narrow set of disciplines (most natural sciences, some fields in medicine) but
not in many others (engineering, other fields in medicine and natural
sciences, humanities and social sciences)

27


file:///C:/Users/Eppinge/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/T3GDL3X9/UMR%20final%20chapter%201%20Jon.docx%23_ENREF_10
file:///C:/Users/Eppinge/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/T3GDL3X9/UMR%20final%20chapter%201%20Jon.docx%23_ENREF_10
file:///C:/Users/Eppinge/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/T3GDL3X9/UMR%20final%20chapter%201%20Jon.docx%23_ENREF_23
file:///C:/Users/Eppinge/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/T3GDL3X9/UMR%20final%20chapter%201%20Jon.docx%23_ENREF_23
file:///C:/Users/Eppinge/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/T3GDL3X9/UMR%20final%20chapter%201%20Jon.docx%23_ENREF_5
file:///C:/Users/Eppinge/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/T3GDL3X9/UMR%20final%20chapter%201%20Jon.docx%23_ENREF_20
file:///C:/Users/Eppinge/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/T3GDL3X9/UMR%20final%20chapter%201%20Jon.docx%23_ENREF_20
file:///C:/Users/Eppinge/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/T3GDL3X9/UMR%20final%20chapter%201%20Jon.docx%23_ENREF_21
file:///C:/Users/Eppinge/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/T3GDL3X9/UMR%20final%20chapter%201%20Jon.docx%23_ENREF_8
file:///C:/Users/Eppinge/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/T3GDL3X9/UMR%20final%20chapter%201%20Jon.docx%23_ENREF_15

T

The problem of unspecified and volatile methodologies: in many cases, users
cannot obtain the information necessary to understand how rankings have
been made; moreover, especially commercial publishers of rankings have
been accused of changing their ranking methodologies to ensure changes in
the top-10 to boost sales rather than to focus on stability and comparability of
rankings from year to year.

At the same time, our review uncovered some good practices in the world of

rankings, some of which have a beneficial influence on others active in this realm,
while practically all informed the design of U -Multirank. We already mentioned
some of them. Thefull list includes:
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The Berlin Principles on Ranking of Higher Education Institutions
(International Ranking Expert Group, 2006), which define sixteen standards
and guidelines to make rankings transparent, user-oriented (clear about their
target group), and focusing on performance

Rankings for students such as those of CHE and Studychace123, which have
a clear focus based on a single target group, and which are presented in a
very interactive, user-oriented manner enabling custom-made rankings rather
than dictating a single one

Focused institutional rankings, in particular the Leiden r anking of university
research, also with a clear focus, not pretending to assess alfound quality,
and with a transparent methodology

Qualifications frameworks and Tuning Educational Structures, showing that
at least qualitatively it is possible to define performances regarding student
learning thus strengthening the potential information base for other
dimensions than fundamental research

"OOxEUEUDYI WwEUUI UUOTI OUwOi wiPTT1Uwi EVUEEUDOC
(AHELO): this feasibility project of the OECD to develop a methodology
extends the focus on student learning introduced by Tuning and by national
qualifications frameworks into an international comparative assessment of
undergraduate students, much like PISA does for secondary school pupils.
Recent reports on rankings such as the report of the Assessment of
University -Based Research Expert Group(AUBR Expert Group, 2009) which
defined a number of principles for sustainable collection of research data,
such as purposeful definition of the units or clusters of research, attention to
the use of non-obtrusive measurement e.g. through digital repo sitories of
publications, leading to a matrix of data that could be used in different
constellations to respond to different scenarios (information needs).
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Our review also included an extensive survey of the indicators used in current

classifications and rankings, to ensure that in the development of the set of indicators
for U-Multirank we would not overlook any dimensions, data sources or lessons

learned about data and data collection. The results of this part of the exercise will be
reflected in the next chapters.

We realise explicitly that there is no neutral measurement of social issues; each
measurement the operationalization of constructs, the definition of indicators, and
the selection of data source$ depends on the interest of research and the purpose of
the measurement. International rankings in particular should be aware of possible
biases and be precise about their objectives and how those are linked to the data they
gather and display.

The global rankings that we studied limit their interest to several hundred pre-
selected universities, estimated to be no more than 1% of the total number of higher
education institutions worldwide. The criteria used to establish a threshold generally
concern the research output of the institution; the amount of re search output, in other
POUEUWUT I wbOUUPUUUPOOZUwWYDUPEDPODUawDbOwWUI Ul EUET
for being ranked on a global scale. Although it could be argued that world -class
universities may act as role models (Salmi, 2009, the evidence that strong institutions
inspire better performance across whole higher education systems is so far mainly
found in the area of research rather than that of teaching (Sadlak & Liu, 2007) if there
are positive system-wide spill -overs at all (Cremonini, Benneworth & Westerheijden,
2011).

From our overview of the indicators used in the main global university rankings

(summarised in Table 1-2) we concluded that they focus indeed heavily on research

aspects of the higher education institutions (research output, impact as measured

through citations, and reputation in the eyes of academic peers) and that efforts to

DOEOUEI wUT | wl EVUEEUPOOWEDOI OUPOOwWUI OEPOwbI EQWE
Similarly, the EUA in a recent overview also judge d that these global rankings

x UOYPEI wEOws OYI UUPOxOPI Pl EwxPEUUUI zwdi wbdbUUDUU
as they focus mainly on indicators related to the research function of universities

(Rauhvargers, 2011.
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Table 1-2: Indicators and weights in global un iversity rankings

HEEACT 2010 ARWU 2010 THE 2010 Leiden Rankings 2010
Research  Articles past 11 years (10%) Articles published in Nature Research income (5.25%) Number of publications (P)
output and last year (10%) and Science (20%) Ratio public research incom
[Not calculated for / total research income
institutions specialized in (0.75%)
humanities andazial Papers per staff member
sciences] (4.5%)

Research  Citations last 11 years (10%, articles in Science Citation Citations (normalised avera¢ Citations per faculty membe TWO versions of size
and last 2 years (10%) independent, field

impact Indexexpanded and Social citation per paper) (32.5%) (20%) . )
Average annual number of Science Citation Index (20% normalized average impact
citations last 11 years (10%) (‘crown indicator’'
Hirschrindex last 2 years CPP/FCSm, and alternative
(20%) calculation MNCS2)
Highly-cited papers (15%) Sizedependent 'brute force'
Articles last year in high impaf:t ?ndi.cator _
impact journals (15%) (m.ultlpl!catlo.n of P vith .the
university's fieldnormalized
average impact): P *
CPP/FCSm
Citationsperpublication
indicator (CPP)
Quality of Alumni of an institution PhDs awarded per staff (6% pFacyity student ratio (20%)
education winning Nobel Prizes and Undergraduates admittgur

staff (4.5%)

i 0,
Fields Medals (10%) Income per staff (2.25%)

Ratio PhD awards / bachelol
awards (2.25%)
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HEEACT 2010

ARWU 2010 THE 2010

Leiden Rankings 2010

Quality of Staff winning Nobel Prizes
staff and Fields Medals (20%)
Highly cited researchers in 2
broad subject categories
(20%)
Reputaion Peer review survey Academic reputation survey
(19.5+15=34.5%) (40%)
International staff score (5% Employer reputation survey
International students score (10%)
(5%)
General Sum of all indicators, dividec Ratio internationaiix, staff  International faculty (5%)
by staff number (10%) and students (5%) International students (5%)
Industry income per staff
(2.5%)
Website http://ranking.heeact.edu.tw/ http://www.arwu.org/ARWU http://www.timeshighereduce http://www.topuniversities.c http://www.socialsciences.le
n-us/2010/Page/Indicators Methodology2010.jsp ion.co.ukworld-university om/university iden.edu/cwts/products
rankings/2012011/analysis rankings/worlduniversity services/leidemanking
methodology.html rankings 2010cwts.html
Notes There are several rankings,

each focusing on one
indicator.
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A major reason why the current global rankings focus on research data is that this is the
only type of data readily available internationally. Potentially, the three main ways of
collecting information for use in rankings seem to be:

1 Use of statistics from existing databases. National databases on higher education
and research institutions cover different information based on national, different
definitions of items and are therefore not easily used in cross-national
comparisons. International databases such as thos of UNESCO, OECD and the
EU show those comparability problems but moreover they are focused on the
national level and are therefore not useful for institutional or field comparisons. 2
International databases with information at the institutional level or lower
aggregation levels are currently available for specific subfields: research output
and impact, and knowledge transfer and innovation. Regarding research output
and impact, there are worldwide databases on journal publications and citations
(the well-known Thomson Reuters and Scopus databases). These databases, after
thorough checking and adaptation, are used in the research-based global
rankings. Their strengths and weaknesses were mentioned above. Patent
databases have not been used until now for global rankings.

1 Selfreported data collected by higher education and research institutions
participating in a ranking. This source is used regularly though not in all global
rankings, due to the lack of externally available and verified statistics (Thibaud,
2009. Selfreported data ought to be externally validated or verified; several
methods to that end are available. The dawback is high expense for the ranking
organisation and for the participating higher education and research institutions.

1 Surveys among stakeholders such as staff members, students, alumni or
employers. Surveys are strong methods to elicit opinions such as reputation or
satisfaction, but are less suited for gathering factual data. Student satisfaction and
to a lesser extent satisfaction of other stakeholders is used in national rankings,
but not in existing global university rankings. Reputation surveys a re used
globally, but have been proven to be very weak cross-nationally (Federkeil, 2009
even if the sample design and response rates were acceptable, which is not often
the case in the current global university rankings. Manipulation of opinion -type
data has surfaced in surveys for ranking and is hard to uncover or valida te
externally.

A project closely linked with ours, U -, ExOw |l EUw GIB)AEEQl g xul DT T 1 Uw i
PpOUUPUOUUPOOUZ w@UI UUDPOOOEDPUI UOwWDST BWEEUEWEYEDOE

3 The beginnings of European data collection as in the EUMIDA project may help to overcome this problem

for the European region in years to come.
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the questionnaires sent to higher education institutions for d ata gathering. This should

reduce the effort required from higher education institutions and give them the
OxxOUUUODPUa wU @ uwva Ad £ zauwk(E U ByugExOuwi b Il ©0@ resaldibudst Wi i U O
national data sources in Norway appeared to be successfuland resulted in a substantial

decrease of the burden of gathering data at the level of higher education institutions.

1.4 Impacts of current rankings

According to many commentators, impacts of rankings on the sector are rather

negative: they encourage wastefu use of resources, promote a narrow concept of
GUEOPUAOWEOCEwWPOUxDPUI whbOUUDPUUUDPOOUWUOWI OT ET T wh
near the end of this section, a welldesigned ranking can have a positive effect on the

sector, encouraging higher education and research institutions to improve their

performance. Impacts may affect amongst other things:

1 Student demand. There is evidence that student demand and enrolment in study
programmes rises after positive statements in national, student-oriented
rankings. Both in the US and Europe rankings are not equally used by all types of
students (Hazelkorn, 2011): less by domestic undergraduate entrants, more at the
graduate and postgraduate levels. Especially at the undergraduate level, rankings
appear to be used paticularly by students of high achievement and by those
coming from highly educated families (Cremonini, Westerheijden & Enders, 2008
Heine & Willich, 2006 ; McDonough, Antonio & Perez, 1998).
1 Institutional management. Rankings strongly impact on the management in
higher education institutions. The majority of higher education leaders rep ort
that they use potential improvement in rank to justify claims on resources
(Espeland & Saunder, 2007 Hazelkorn, 2011). In institutional actions to improve
ranking positions, they tend to focus on targeting the indicators in league tables
that are most easily influenced, 1 6 T d wUT I wDOUUPUUUDPOOZUWEUEOE
and choice of publication language (English) and channels (journals counted in
the international bibliometric databases). Moreover, there are various examples of
EEUI UwbOwbi PET woOl EDPUOOOUHOE W wOBOOI Enlwud
position in rankings (Jaschik, 2007.
1 Public policy, in particular public funding. In nations across the globe, global
of national achievement and prestige and supposedly as engines of the
knowledge economy (Marginson, 2006). It can be questioned if redirecting funds
UOWEwWUOEOOwWUI UwlOi wi BT T 1 Uwl EVEEUDOOWEOEWUI U
EOEUUz wEI Ol ihpheteaduddtidn wyistén® @$earch on this question is
lacking until now.
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T 3T widliiVwi EVEEUPOOWs UT x U0 BVADWGht 20BSE T 7 6 w 3 |
implies the existence of an everincreasing search by higher education and
reseach institutions and their funders for higher positions in the league tables. In
"E4Al O00UOzUwWUUUYIT awli wi T TT Uwl EVEEUDPOOwWDOUL
country, but 19% wanted to get to that position (Hazelkorn, 2011). The reputation
race has costly implications. The problem of the reputation race is that the
investments do not always lead to better education and research, and that the
resources spent might be more efficiently used elsewhere. Besides, the link
between quality in research and quality in teaching is not particularly strong (see
Dill & Soo, 2005).
T OUEOPUaAawWwOil wiBITTIT Uwi EVEEUPOOWEOGEwWUI Ul EUET w
conceptual and indicator frameworks tend to get root ed as definitions of quality
(Tijssen, 2003. This standardization process is likely to reduce the horizontal
diversity in higher education systems.
f s, EOO0T T pwliiilTEUz8w UWEwWUI UUO0WOT wUOT 1T wyYT UUP
contribute to wealth inequality and expanding performance gaps among
institutions (van Vught, 20086 w 31T PUw DUw UOOI UPOI Uw EEOOI Euw
(Matthew 13:12), i.e. a situation where already strong institutions are able to
attract more resources from students (e.g. increase tuition fees), government
agencies (e.g. research funding), and third parties, and thereby to strengthen their
market position even further.
OT1T PUwbhbOUUPUUUDPOOZUwxOUPUDPOOWDLOWUT 1T wol ET Ul u
sometimes may engage in activities that improve their positions in rankings but
which may have negligent or even harmful effects on their performance in core
activities.

Most of the effects discussed above are rather negative to students, institutions and the
higher education sector. The problem is not so much the existence of rankings as such,
but rather that many existing rankings are flawed and create dysfunctional incentives. If
a ranking would be able to create useful incentives, it could be a powerful tool for
improv ing the performance in the sector. Well-designed rankings may be used as a
starting point for internal analysis of strengths and weaknesses. Similarly, rankings may
provide useful stimuli to students to search for the best -fitting study programmes and to
policy-makers to consider where in the higher education system investment should be
directed for the system to fulfil its social functions optimally. The point of the preceding
observations was not that all kinds of stakeholders react to rankings, but that the current
rankings and league tables seem to invite overreactions on too few dimensions and
indicators.
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1.5 Indications for better practice

Our critical review also resulted in some indications for a better practice, both
theoretically inspired and looking a t existing good practices. They are as follows:

1 As suggested in the Berlin Principles, rankings should explicitly define and
address target groups, as indicators and the way to present results have to be
focused.

1 Rankings and quality assurance mechanisms ae complementary instruments.
Rankings represent an external, quantitative view on institutions from a
transparency perspective; traditional instruments of internal and external quality
assurance are aiming at institutional accountability and quality enhan cement.
Rankings are not similar to quality assurance instruments but they may help to
ask the right questions for processes of internal quality enhancement.

1 For some target groups, in particular students and researchers, information has to
be field-based; for others, e.g. university leaders and national policy -makers,
information about the higher education institution as a whole has priority
(related to the strategic orientation of institutions); a multi -level set of indicators
must reflect these different needs.

1 Inrankings comparisons should be made between higher education and research
institutions of similar characteristics, leading to the need for a pre -selection of a
set of more or less homogeneous institutions. Rankings that include very different
profiles of higher education and research institutions are non-informative and
misleading.

1 Rankings have to be multidimensional. The various functions of higher education
and research institutions for a heterogeneity of stakeholders and target groups
can only be adequately addressed in a multidimensional approach.

1 There are neither theoretical nor empirical reasons for assigning fixed weights to
individual indicators to calculate a composite overall score; within a given set of
indicators the decision about the relative importance of indicators should be left
to the users.

1 International rankings have to be aware of potential biases of indicators; aspects
of international comparability therefore have to be an important issue in any
ranking. .

1 Rankings should not use league tables from 1 ton but should differentiate
between clear and robust differences in levels of performance. The decision about
EOQWEEI gUEUI wOUOEI UwOi ws xI Ui OUOEOGET wEEUI T OU
the number of institutions included in a ranking and the distribution of data.

1 Rankings have to use multiple databases to bring in different perspectives on
institutional performance. As much as possible available data sources should be
used, but currently their availability is limited. To crea te multidimensional
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rankings, gathering additional data from the institutions is necessary. Therefore,
the quality of the data collection process is crucial.

In addition rankings should be self -reflexive with regard to potential unintended
consequences an undesirable/perverse effects.

Involvement of stakeholders in the process of designing a ranking tool and
selecting indicators is crucial to keep feedback loops short, so as to avoid
misunderstandings and so as to enable a high quality of the designed
instruments.

A major issue is the measures to ensure quality of the ranking process and
instruments. This includes statistical procedures as well as the inclusion of the
expertise of stakeholders, rankings and indicator experts, field experts (for the
field-based rankings) and regional/national experts. A crucial aspect is
transparency about the methodology. The basic methodology, the ranking
procedures, the data used (including information about survey samples) and the
definitions of indicators have to be p ublic for all users. Transparency includes
information about the limitations of the rankings.

These general conclusions have been an important source of inspiration for how we
designed U-Multirank, a new, global, multidimensional ranking instrument. Based on
these conclusions, in the next chapter we will formulate the design principles that have
guided th e development of this new tool.
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2 DesignindJMultirank

2.1 Introduction

Based on the findings of our analyses of the currently existing transparency tools (see

chapter 1) this chapter addresses the basic design aspects of a new, multidimensional

I OOEEOWUEOODPOT wUOOO WUl E&Wauurd Quoiz 6 Yu %DBEIQ@IiwEru aux Ul
design principles that to a large extent have guided the design process. Secondly, we

describe the conceptual framework from which we deduce the five dimensions of the

new ranking tool. Finally, we outline a humber of methodological choices that have a

major impact on the operational design of U-Multirank.

2.2 Design Principles

U-Multirank aims to address the challenges identified as arising from the various
currently existing ranking tools. Using modern theories and methodologies of design
processes as our base (Bucciarelli, 1994; Oudshoorn & Pirlg 2003) and trying to be as
explicit as possible about our approach, we formulated a number of design principles
that guided the development of the new ranking tool. The following list contains the
basic principles applied when designing and constructing U-Multirank.

1 Our fundamental epistemological argument is that as all observations of reality
are theory-EUD Y1 OQwpi OUOI EwEaAawEOOEI xUUEOQwUaUUIl OUA|
be developed (see chapter 1). Every ranking will reflect the normative design and
sdection criteria of its constructors.
1 Given this epistemological argument, our position is that rankings should be
based on the interests and priorities of their users: rankings should be user-
driven. 3T PUw xUDPOEDx Ol w?EI OOEUEUD A4 letdpowerthd 1 w b OUO
potential users (or categories of users) to be the dominant actors in the design and
application of rankings rather than rankings being restricted to the normative
positions of a small group of constructors. Different users and stakeholders
should be able to construct different sorts of rankings. (This is one of the Berlin
Principles.
1 Our second principle is multidimensionality . Higher education and research
institutions are predominantly multi -purpose, multiple -mission organizations
undertakin g different mixes of activities (teaching and learning, research,
knowledge transfer, regional engagement, and internationalization are five major
categories that we have identified; see the following section). Rankings should
reflect this multiplicity of functions and not focus on one function (research) to
the virtual exclusion of all else. An obvious corollary to this principle is that



institutional performance on these different dimensions should never be
aggregated into a composite overall ranking.

1 The next design principle is comparability . In rankings, institutions and
programs should only be compared when their purposes and activity profiles are
sufficiently similar. Comparing institutions and programs that have very
different purposes is worthless. It makes no sense to compare the research
performance of a major metropolitan research university with that of a remotely
located University of Applied Science; or the internationalization achievements of
a national humanities college whose major purpose is to develop and preserve its
unique national language with an internationally orientated European university
with branch campuses in Asia.

1 The fourth principle is that higher education rankings should reflect the
multilevel nature of higher education . With very few exceptions, higher
education institutions are combinations of faculties, departments and programs
of varying strength. Producing only aggregated institutional rankings disguises
this reality and does not produce the information most valued by major groups of
stakeholders: students, potential students, their families, academic staff and
professional organizations. These stakeholders are mainly interested in
information about a particular field. This does not mean that institutional -level
ranking s are not valuable to other stakeholders and for particular purposes. The
new instrument should allow for the comparisons of comparable institutions at
the level of the organization as a whole and also at the level of the disciplinary
fields in which they are active.

i Finally we include the principle of methodological soundness . The new
instrument should refrain from methodological mistakes such as the use of
composite indicators, the production of league tables and the denial of
contextuality. In addition i t should minimise the incentives for strategic
EITEYDPOUUWOOWUT T wxEUUOwWOI wbOUUPUUUDPOOUWUOWSs T

These principles underpin the design of U-Multirank, resulting in a user -driven,
multidimensional and methodologically robust ranking instrument.  In addition, U -
Multirank aims to enable its users to identify institutions and programs that are

sufficiently comparable to be ranked, and to undertake both institutional and field level

analyses.

A fundamental question regarding the design of any transpar ency tool has to do with the
ET OPEIl wOl wOT 1 wsEDPOI OUPOOUzowOOwWPT PET WUUENT E U ol
What will be the topics of the new ranking tool?

We take the position that any process of collecting information is driven by a + more or
less explicit ¢ conceptual framework. Transparency tools should clearly show what these
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conceptual frameworks are and how they have played a role in the selection of the
broader categories of information on which these tools are focused.

For the design of U-Multirank we specify our own conceptual framework in the
following section.

2.3 Conceptual framework

A meaningful ranking requires a conceptual framework in order to decide on its content

EEUIT OUDPI UBw6T WwEEOOwWUT 1 Ul wEEUIT Tngtdd. WE foundd ws EDOI
number of points of departure for a general framework for studying higher education

and research institutions in the higher education literature. Four different conceptual

perspectives have been combined in this approach.

First, a common point of departure is that processing knowledge is the general

characteristic of higher education and research institutions (Clark 1983; Becher and

* Ol EOwWhNNI AGws/ UOET UUDPOT ZWEEOQWET wUT 1 wWwEPUEOYI U:
transfer to stakeholders outside the higher education and research institutions

the overall objectives of higher education and research institutions in the three well -

known primary proEl UUI Uw OUw | UOEUDPOOUW Oi wsUI EETI POT w E
research institutions. These institutions are, in varying combinations of focus, committed

to the efforts to discover, conserve, refine, transmit and apply knowledge (Clark 1983).

But the simplification helps to encompass the wide range of activities in which higher

education and research institutions are involved. The three functions are a useful way to

describe conceptually the general purposes of these institutions and therefore are the

underlying three dimensions of our new ranking tool.

The second conceptual assumption is that the performance of higher education and

research institutions may be directed at difi 1| Ul OUOw s EUEDI OET Uz8w ( OwUOI
education and research policy area, two main general audiences have been prioritised,

the first through the international orientation of higher education and research

institutions. This emphasises how these insttuUBD OOUWEUT wUl 1 OWEUWUOEDI U
I OOEEODUI Ew POUOEW pEOUT w sPDOEOODOT zw BOI OUI OEI U
POUI UOEUPOOEOWEDPUEOUUUI Adw UwlUT 1T wUEOT wUDPOI OwUIi
can be distinguished. Here the emphasis ison the involvement with and impact on the

Ul T POOwPOwbkT PET wEwl BT T 1T Uwl EVEEUDPOOWDOUUDUUUDLOO
course often combined in the various activities of higher education and research

institutions.
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It is understood that the functions higher education and research institutions fulfil for

international and regional audiences are manifestations of their primary processes, i.e.

the three functions of education, research and knowledge transfer mentioned before.

What we mean by this is that there may be educational elements, research elements and

knowledge transfer elements to the international orientation. Similarly, regional

1 OTET]I Ol OUwOEAWET wil YPETI OUwbPOwWwEOwWwHPOUUPUUUDPOO?
transfer activities. Intern ational and regional orientation are two further dimensions of

the multidimensional ranking.

3TTwUl UOws xUOET UUPOT zwUUI EWEEOYT wxOPOUUwWwUOwWU
namely the major stages in any process of creation or production: input, throughpu t (or

the process in a narrow sense) and its results, which can be subdivided into immediate

institutions, as in many social systems, has been that the transformation from inputs to

x]1 Ul OUOEOET UwPUwOOUwUI Oi 11 YPEI OUBw. Ol woOi wiT I w
league tables is exactly the point that from similar sets of inputs, different higher

education and research institutions may reach quite different types and levels of

performance.

61 WOEOI wEwl 1 Ol UEOQWEDPUUPOEUDPOOWET UPIT T OwlUT T wsi OE
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the inputs and processes of creation/production pro cesses while the performance stages

include their outputs and impacts. We have used the distinction of the various stages of a
creation/production process to further elaborate the conceptual framework for the

selection of indicators in the new ranking inst rument.

A fourth assumption refers to the different stakeholders or users of rankings. Ranking

information is produced to inform users about the value of higher education and

research, which is necessary as it is not obvious that they are easily able to tke effective

EIl EPUPOOUwWPDPUT OUUOWUUET wbOi OUOGEUDPOOBwe' PTT1 UKW
which the users themselves may assess the value priori (using, e.g., price information).

Higher education is to be seen as an experience good (Nelson 1970}he users may assess

UT 1 woaUEOPUA WOl wiOT 1T wi OCEWOOO0awbl POI wOUWET Ul Uw s
x UOT UEOAOwE U U wU @k dostksolvl8dgd. Ui®riotlp&skirdeufod Wisens to know

beforehand whether the educational program meets their standards or criteria. Ex ante

they only can refer to the perceptions of previous users. Some even say that higher

education is a credence good (Dulleck and Kerschbamer 2006): the value of the good

cannot be assessed while experiencing it, but only (long) after. If users are interested in

the value added of a degree program on the labor market, information on how well a

class is taught is not relevant. They need information on how the competences acquired

during higher education will improve their position on the career or social ladder. So
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stakeholders and users have to rely on information that is provided by a variety of
transparency tools and quality assessment outcomes. However, different users require
different types of information.

Some users are inerested in the overall performance of higher education and research

institutions (e.g. policy -makers) and for them the internal processes contributing to

x1 Ul OUOEOE] wEUI woOi wOl UUwPOUI Ul U0BwW3T T wbOUUDUUI
users. Other stakeholders (students and institutional leaders are prime examples) are

interested precisely in what happens inside the box. For instance, students may want to

know the quality of teaching in the field in which they are interested. They may want to

know how the program is delivered, as they may consider this as an important aspect of

their learning experience and their time in higher education (consumption motives).

20UET OUUwOPT T OWEOUOWET wbOUI UT UUT EwPOwWUT T wOOOT 1
may see higher education as an investment and are therefore interested in its future

returns.

Users engage with higher education for a variety of reasons and therefore will be
interested in different dimensions and performance indicators of higher education
institutions and the programs they offer. Rankings must be designed in a balanced way
and include relevant information on the various stages of knowledge processing which
are relevant to the different stakeholders and their motives for using rankings.

The conceptual grid shown below must be applied twice: once to the institution as a
whole and once at the field level, and it has to accommodate interest in both performance
and (to a lesser extent) process. For different dimensions (research, teaching & learing,
knowledge transfer) and different stakeholders/users the relevance of information about
different aspects of performance may vary.

The result of this elementary conceptual framework is a matrix showing the types of

indicator that could be used in rank ings and applied at both institutional and field levels.

Filtering higher education and research institutions into homogeneous groups requires

contextual information rather than only the input and process information that is directly

connected with enabling the knowledge processes. Contextual information for higher

education and research institutions relates to their positioning in society and specific

institutional appearances. It describes the conditions in which the primary processes of

education, research and knowledge transfer operate. A substantial part of the relevant

context is captured by applying another multidimensional transparency UOOOQuwm4 1, E x A wt
xUl 1 Ul Ol EUPOT wi BT T1 Uwl EVEEUDPOOWEOEWUI Ul EUET whH(
information may be needed to allow for the valid interpretation of specific indicators by

different stakeholders.
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Table-2-1: Conceptual grid U -Multirank

Stages Enabling Performance

Functions Input Process Output Impact

& Audiences
Functions

Teaching &
Learning

Research

Knowledge
Transfer

context

Audiences

Internaional
Orientation

Regional
Engagement

Using this conceptual framework we have selected the following five dimensions as the
major content categories of U-Multirank:

Teaching & Learning
Research

Knowledge Transfer
International Orient ation

= =4 4 4 -

Regional Engagement

In chapter 3 we will discuss the various indicators to be used in these five dimensions.

An important factor in the argument against rankings and league tables is the fact that

often their selection of indicators is guided primarily by the (easy) availability of data

rather than by relevance. This often leads to an emphasis on indicators of the enabling

stages of the higher education production process, rather than on the area of

performance, largely because governance of higher education and research institutions

| EUWEOOE]I OUUEUI EwUUEEDPUDPOOEOOA wOOwWUT 1 WEUUT EVUEU
control of inputs: budgets, personnel, students, facilities, etc. Then too, inputs and
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processes can k influenced by managers of higher education and research institutions.

They can deploy their facilities for teaching, but in the end it rests with the students to

learn and, after graduation, work successfully with the competencies they have acquired.

Similarly, higher education and research institution managers may make facilities and

resources available for research, but they cannot guarantee that scientific breakthroughs

EUIl wsEUI EUIl Ez8w( OxUUUWEQEwWxUOETI UUIl UwEUH wOT 1 w:
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institutions implies a more comprehensive approach than a narrow focus on inputs and

processes and the dissatisfaction among users of most current league tables and rakings

is because they often are more interested in institutional performance while the

information they get is largely about inputs. In our design of U -Multirank we focused on

the selection of output and impact indicators . U-Multirank intends to be a

multi dimensional performanceassessment tool and thus needs to imply indicators that

relate to the performances of higher education and research institutions.

2.4 Methodological aspects

There are a number of methodological aspects that have a clear impact on the wg a new,
multidimensional ranking tool like U -Multirank can be developed. In this section we
explain the various methodological choices made when designing U -Multirank.

2.4.1 Methodological standards

In addition to the content -related conceptual framework, the new ranking tool and its
underlying indicators must be based also on methodological standards of empirical
research, validity and reliability in the first instance. In addition, because U -Multirank is
an international comparative transparency tool, it must deal with the issue of
comparability across cultures and countries and finally, in order to become sufficiently
operational, U-Multirank has to address the issue of feasibility.

Validity

(Construct) validity refers to the evidence about whether a particula r operationalization
of a construct adequately represents what is intended by the theoretical account of the
construct being measured. When characterizing, e.g. the internationality of a higher
education institution, the percentage of international student s is a valid indicator only if
scores are not heavily influenced by citizenship laws. Using the nationality of the
qualifying diploma on entry has therefore a higher validity than using citizenship of the
student.

Reliability
Reliability refers to the consistency of a set of measurements or measuring instrument. A
measure is considered reliable if, repeatedly applied in the same population, it would



always arrive at the same result. This is particularly an issue with survey data (e.g.
among students, alumni, staff) used in rankings. In surveys and with regard to self -
reported institutional data, the operationalizing of indicators and formulation of
questions requires close attention¢ in particular in international rankings, where cross -
cultural understand ing of the questions will be an issue.

Comparability

A ranking is the comparison of institutions and programs using numerical indicators.
Hence the indicators and underlying data/measure must be comparable between
institutions; they have to measure the same quality in different institutions. In addition
to the general issue of comparability of data across institutions, international rankings
have to deal with issues of international comparability. National higher education
systems are based on national legslation setting specific legal frameworks, including
legal definitions (e.g. what/who is a professor). Additional problems arise from differing
national academic cultures. Indicators, data elements and underlying questions have to
be defined and formulated in a way that takes such contextual variations into account.
For example, if we know that doctoral students are counted as academic staff in some
countries and as students in others, we need to ask for the number of doctoral students
counted as academic staff in order to harmonise data on academic staff (excluding
doctoral students).

Feasibility

The objective of U-Multirank is to design a multidimensional global ranking tool that is
feasible in practice. The ultimate test of the feasibility of our ranking tool has to be
empirical: can U-Multirank be applied in reality and can it be applied with a favourable
relation between benefits and costs in terms of financial and human resources? We report
on the empirical assessment of the feasibility of U-Multirank in chapter 6 of this report.

2.4.2 Usedriven approach

30wl UPET wOT 1 wUIl EEIT U-NgltuatkOve InaMboelyCdedpribé thevayw 4

we have methodologically worked out the principle of being user -driven (see section
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descriptive issues judged by the users to be relevant given their declared interests;

2. choose whether to focus the ranking on higher education and research institutions as a

whole (focused institutional rankings) or on fields within these institutions (f D1 OE1 EEUI Ew
rankings);
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3. select a set of indicators to rank the chosen units. This will result in users creating their
own specific and different rankings, according to their needs and wishes, from the entire
database.

The first step can be based on the e® U U B O1 wldssificdfion uool (see section2.4.3.
We argue that it does not make sense to compare all institutions irrespective of their
missions, profiles and characteristics, so a selection of comparable mstitutions based on
U-Map should be the basis for any ranking.

In the second step, the users make their choices regarding the ranking level, i.e. whether
a ranking will be created at the institutional level, creating a focused institutional
ranking, or at the field level, creating a field -based ranking.

The final step is the selection of the indicators to be used in the ranking. There are two

ways to organise this choice process. In the first option, users have complete freedom to

select from the overall set of indicators, choosing any indicator, addressing any cell in the

conceptual grid. Through this personalised approach the users may find information on

those aspects in which they are particularly interested. Compared to existing league

tables we see this as one of the advantages of our approach. However this kind of
DOEPYPEUEODPUI EOwOOI 1 01 1 wWUEOODPOT wopbl PET wOEa wWEI
different indicators) may not be attractive to all types of users, as there is no clear

nonrelative result for a particular institution or program. To create a user -friendly

instrument, guidance tools to take users through the dataset must be established

2.4.3 UMap and WMultirank

The principle of comparability (see section 2.2) calls for a method that helps us in finding
institutions the purposes and activity patterns of which are sufficiently similar in order

to enable useful and effective rankings. Such a method, we suggest, can be found in the
connection of U-Mult irank with U -Map (seewww.u -map.eu).

U-, ExOWEI POT WEWEOEUUDPI PEEUDPOOWUOOOOWET UEUDEIT Uw
number of dimensions, each representing an aspect of their activities. This mapping

produces activity profilesof the institutions, displaying what the institutions do and how

that compares to other institutions. U -Map can prepare the ground for U -Multirank in

the sense that it helps identify those higher education institutions that are comparable

and for which, therefore, performance can be compared by means of the U-Multirank

ranking tool. A detailed description of the methodology used in this classification can be

found on the U-Map website (http://www.u -map.eu/methodology.doc/) and in the final

report of the U-Map project, which is available at http://www.u -map.org/U -
MAP_report.pdf .
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Where U-Map is describing what the institutions do (and thus offers descriptive
profiles), U-Multirank focuses on the performanceaspects of higher education and
research institutions. U-Multirank shows how well the higher education institutions are
performing in the context of their institutional profile. Thus, the emphasis is on
indicators of performance, whereas in U-Map it lies on the enabler®f that performance
the inputs and activities. Despite the difference in emphasis, U-Map and U -Multirank
share the same conceptual model. The conceptual model provides the rationale for the
selection of the indicators in both U-Map and U-Multirank, both of which are
complementary instruments for mapping diversity, horizontal diversity in classification
and vertical diversity in ranking.

2.4.4 Grouping

41, UOUPUEOOWEOTI UwOOUWEEOEUOEUI] w OHattdr 1) leagu¢E E O1 U8
table rankings have severe flaws which make them, methodologically speaking,
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limited number of groups.

Within groups there will be no further differentiation. Between the groups statistical
methods guarantee that there is a clear difference between performance levels of
different groups. The number of groups should be related to the number of institutions
ranked. On the one hand the number of groups should express clear differences of
performance; on the other hand the number should not be so low as to be restrictive,
with the end result that many i nstitutions end up clustered in one group. Last but not
least, the number of groups and the methods for calculating the groups must be clear
and comprehensible to users.

2.4.5 Design context

In this chapter we have described the general aspects of the design pocess regarding U-
Multirank. We have indicated our general design principles; we have described the

conceptual framework from which the five dimensions of U -Multirank are deduced, and
we have outlined a number of methodological approaches to be applied in U-Multirank.

Together these elements form the design context from which we have constructed U-
Multirank.

The design choices made here are in accordance with both the Berlin Principles and the
recommendations by the Expert Group on the Assessment of UniversDUa1 EEUI Ew1l Ul E
The Berlin Principles* emphasize (a.0.) the importance of being clear about the purpose

of rankings and their target groups, of recognising the diversity of institutional profiles,

4 http://www.ireg -observatory.org/index.php?option=com_content&task=view&id=4 1&Itemid=48
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providing users the option to create tailor -made approaches, and of the need to focus on
performance rather than on input factors. The AUBR Expert Group ® (a.0.) underlines the

purposefulness, contextuality, and multidimensionality of rankings.

Based on our design context, in the following chapters we report on the construction of
U-Multirank.

s Expert Group on Assessment of University-! EUT Ew1l Ul EUET weopl YhY AOw BasédUUDOT ws U U
Research, European Commission, DG Research, EUR 24187 EN, Brussels
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3 Constructing tMultirank: Selecting indicators

3.1 Introduction

Having set out the design context for U -Multirank in the previous chapter, we n ow turn
to a major part of the process of constructing U-Multirank: the selection and definition of

the indicators. These indicators are assumed to enable us to measure the performances of

higher education and research institutions both at the institutiona | and at the field level,
in the five dimensions identified in our conceptual framework (see 2.3): teaching &
learning, research, knowledge transfer, international orientation, regional engagement.
This chapter provides an overview of the sets of indicators selected for the five
dimensions, and describes the selection process. The other important components of the
construction process for U-Multirank are the databases and the data collection tools that
explain the design of U-Multirank in more detail. In chapters 5 and 6 we report on the U-
Multirank pilot study during which we analysed the data quality and availability of the
various indicators in practice.

32 Stakehol dersd i nvol vement

The indicator selection process is illustrated in Figure 3-1. This process is highly
stakeholder-driven. Various categories of stakeholders (student organizations, employer
organizations, associations and consortia of higher education institutions, government
representatives, international organizations) have been involved in an iterative process
of consultation to come to a stakeholder-based assessment of the relevance of various
indicators. This involvement has been a critical component of our construction process.

The first step in the indicator selection process was a comprehensive inventory of
potential indicators from the literature and from existing rankings and databases. This
first list was exposed for feedback to stakeholders as well as to groups of specialist
experts. Stakehobers were asked to give their views on the relative relevance of various
indicators, presented to them as potential items in the five dimensions of U -Multirank
(see3.3. In addition, we invited feedback from in ternational experts in higher education
and research and from the Advisory Board of the U -Multirank project.

The information gathered was fed into a second round of consultations with stakeholder
organizations. In all some 80 national and international or ganizations participated in the
consultation process. To further support the stakeholder consultation process, an on-line
gquestionnaire was used. Through this process an additional 40 organizations offered
their views. To facilitate the consultation process we showed an expert view on the
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indicators (making use of the feedback from the expert group consultation) in which we
presented information on the availability of data, the perceived reliability of the
indicators, and the frequency of their use in existing rankings.

Figure 3-1: Process of Indicator Selection

Literature review Review of Review of existing
existingrankings databases

\ \ \
|

First selection

v

} }

Stakeholder Expert advice
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'

Pretest

'

Revision

'

Selection for
pilot test

v

371 WUUEOI 1T OOET UUZ WEOOUUOUEUPOOWXxUOET UUwOT EwlOu
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applied four additional criteria to produce an indicato U U wOD U U wUT EWWE®IUDEWE T w

1 Validity ¢ The indicator measures what it claims to measure and is not confounded
by other factors. This criterion is broken down into:
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0 Conceptand construct validity the indicator focuses on the performanceof
(programs in) higher education and research institutions and is defined in
UUET wEwPEaAawUl ECwPUwWOI EVUUUI Uws Ul OEUDPYI z wEl
of the institution).

o Face validity The indicator is used in other benchmarking and/or ranking
exercises ad thus may be regarded as a measure of performance, which
already appears to be used.

1 Reliability: The measurement of the indicator is the same regardless of who collects
the data or when the measure is repeated. The data sources and the data to build
the indicator are reliable.

T Comparability The indicators allow comparisons from one
situation/system/location to another; broadly similar definitions are used so that
data are comparable.

9 Feasibility: The required data to construct the indicator is either av ailable in

existing databases and/or in higher education and research institutions, or can be

collected with acceptable effort.
'EUI EwOOwUT | wYEUPOUUWUUEOI T OOET UUZ wEOEWI Bx1 UUL
on our analyses using the four addition al criteria, the indicators selected for the pre-test
phase in U-Multirank (see6.2) then were grouped into three categories: A, B and C, with
U1 ws wbOEPEEUOUUZ wUEOUDDHD P E didgiéddaeld éhdtlauEUD U1 U
s" wbOEPEEUOUUZz wUEOUDOT wOOPwOOWOOUUWEUDPUI UPEGS w3
in the pre-test phase. During this pre-test we asked a small selection of institutions to
comment on the choice of indicators, the feasibility of the data collection instruments (i.e.
the questionnaires used to collect the data) as well as the clarity of the definitions for the
required data elements. The intention of the pre-test was to assess the appropriateness of
the conceptual and methodological instruments to be used in the (larger) pilot test.

The outcome of the pre-test was then used as further input for the wider pilot where the

actual data was collected to quantify the indicators for U -Multirank at both the

institutional and the fi eld level. Based on this pilot test, the final selection of indicators
was made.
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3.3 Overview of indicators

Following our conceptual framew ork (see 2.3), the five subsections that follow present
the indicators for the five dimensions (teaching & learning, research, knowledge transfer,
international orientation, regional engagement). For each indicator we add a number of
comments that relate to the criteria (relevance, validity, reliability, comparability,
feasibility) used for the selection of the indicator.

3.3.1 Teaching and learning

Education is the core activity in most higher education and research institutions. As we

noted in chapter 2, education comprises all processes ¢ transmit knowledge, skills and

values to learners (colloquially: students). Education can be conceived as a process
subdivided in enablers(inputs,® process) and performance(outputs and outcomess).

Teaching and learning ideally lead to the impactsor benefitsthat graduates will need for a

successful career in the area studied and a successful, happy life as an involved citizen of

a civil society. Career and quality of life are complex concepts, involving lifelong

impacts. Moreover, the pace of change d higher education and research institutions

means that long-term performance is of low predictive value for judgments on the future

Of wUOT OUIl whbOUUPUUUDPOOUSW OOwbl WEOUOEWEUxDUI wUC
DOEPEEUOUUZ wOi wi BUUPEWIBEOEEWDODOD WWOBHOEOOI UwEOD
learning outcomes after graduation would be a good measure of outcomes. However,

measures of learning outcomeshat are internationally comparable are only now being

developed in the AHELO project (see chaper 1)°. At this moment such measures do not

exist, but if the AHELO project succeeds they would be a perfect complementary element

in our indicator set.

Therefore, a combination of indicators was sought in order to reflect performance in the
teaching and learning dimension. Teaching & learning can be looked at from different
levels and different perspectives. As one of the main objectives of our U-Multirank
project is to inform stakeholders such as students, their perspective is important too.
From their point of view, the output to be judged is the educational process, so especially
for the field -based rankings we will consider indicators that from a macro perspective
are perceived as enablers.

6 Inputs include resources for the education process: staff quality and quantity, facilities like libraries, books,
ICT, perhaps living and sports, funding available for those resources, and student quality and quantity.

7 The process of education includes design and implementation of curricula, with formal teaching, self study,
peer learning, counselling services, etc.

8 Qutputs are direct products of a process, outcomes relate to achievements due to the outputs.

9 http://www.oecd.org/document/22/0,3343,en_2649_ 35961291 40624662_1 1 1 1,00.html.
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Another approach to get close to learning outcomes lies in assessing the quality of study

programs. Quality assurance procedures, even if they have become almost ubiquitous in

Ul PUwPOUOEzZUwI PTTT Uwl EVEEUDOOOw Eiddicatots Gsbau ED YT U
chapter 1): some quality assurance procedures focus on programs, others on entire

higher education institutions; they have different foci, use different data, different

gualifications frameworks currently being developed in the Bologna Process and in the

EU may come to play a harmonising role with regard to educational standards in

Europe, but they are not yet effective (Westerheijden et al., 2010)and of course they do

not apply in the rest of the world.

Indicators of the type of studies offered have been taken into consideration as objective

bases for different qualities of programs, such as their interdisciplinary character.

'l UPET UOw Ol EVUUUT Uw Oi wUUUET OUUzZwxUOBT UTl UUDPOT wUI
indicators for the quality of their learning.

Proceeding from the adage thats UEOPUawPUwPOwUOT T wi al woOl wlOT T u
guality can be sought in student and graduate assessments of their learning experience.

The student/graduate experience of education is conceptually closer to what those same

students learn than judgOl OUUwEawi RUI UOEOWET T OUUWEOUOEWET |
derive from investment or from consumption motives, but it is an axiom of economic

theories as well as dfivil society that persons know their own interest (and experience)

best. Therefore we havechosen indicators reflecting both.

An issue might be whether student satisfaction surveys are prone to manipulation: do

students voice their loyalty to the institution rather than their genuine (dis -)satisfaction?

This is not seen as a major problem as aidies show that loyalty depends on satisfaction

(Athiyaman, 1997; Brown & Mazzarol, 2009; OECD, 2003. Nevertheless we should

Ul OEPOwYPT POEOUWUOWUOEOYT UwUBPT OUw Ol wiUbdDYI UUD!
responses; in our experience, including control questions in the survey on how and with

which additional information students were approached to participate gives a good

indication. Non -plausible student responses (for instance an extremely short time to

complete the online questionnaire) could be eliminated.

Another issue about using surveys in international comparative studies concerns
differences in culture that affect tendencies to respond in certain ways. Evidence from
CHE rankings and from European surveys (e.g. EuroStudent9 shows, however, that
student surveys can give valid and reliable information in a European context. One of the
guestions that we will return to later on in this report is whether a student survey about

10 http://www.eurostudent.eu:8080/i ndex_html.
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their own program/institution

scale.

can produce valid and reliable information on a global

The table below lists the Teaching & Learning indicators that were selected for the pilot

test of U-Multirank. The column on the right -hand side includes some of the comments
and findings that came out during the stakeholder/expert consultations and the pre -
testing phases ofthe selection process(Table 3-1).

Table 3-1: Indicators for the dimension Teaching & Learning in the Focused Institutional
and Field-based Rankings

Focused Institutional Definition Comments
Ranking
1 Expenditure on teaching Expenditure on teaching activities Data available. Indicator is
(including expenditure on teaching input indicator. Sta&holders
related overhead) as a percentage of| questioned relevance.
total expenditure
2 Graduation rate The percentage of a cohort that Graduation rate regarded by
graduated x years after entering the | stakeholders as most releval
program (x i s t he indicator. Shows
time expected for completing all effectiveness of schooling
requirements for the degree times 1.5 process. More selective
institutions score better
compared to (institutions in)
open access settings.
Sensitive to tscipline mix in
institution and sensitive to
economic circumstances.
3 Interdisciplinarity of The number of degree programs Based on objectivstatistics.
programs involving at least two traditional Relevant indicator according
disciplines as a percentage of the totg to stakeholders: shows
number of degree programs teaching leads to broadly
educated graduates. But
sensitive to regulatory
(accreditation) and
disciplinary context. Data
collection and availability
problematic.
4 Relative rate of graduate The rate of unemployment of graduat( Reflects extent to which
(un)employment 18 months after graduation as a institutioni s 61 n sy
percentage of the national rate of environment. Sensitive to
unemployment of graduates 18 montl| discipline mix in institution
after graduation) (for bachelor and sensitive to (regional)
graduates and master graduates) economic circumstances.
Data availability poses
problem.
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5 Time to degree Average time to degree as a percente Reflects effectiveness of
of the official length of the program | teaching process. Availability
(bachelor and master) of data may be a problem.
Depends on the kind of
programs.
Field-based Ranking Definition Comments
6 Student-staff ratio The number of students per fte Fairly generally available. Is
academic staff an input indicator. Depends
on educational approaches.
Sensitive to definitions of
6staffdé and t
in institution.
7 Graduation rate The percentage of a cohort that See above institutional
graduated after x years after entering| ranking
the progranix is the normal
(6stipulated6) ¢t
completing all requirements for the
degree times 1.5)
8 Investment in laboratories | Investment in laboratories (average | High standard laboratories
[for Engineering FBR] over last five years, in millionin essential for offering high
national currencies) per student quality education.
International comparisons
difficult.
9 Qualification of academic The number of academic staff with Proxy for teaching staff
staff PhD as a percentage of total number| quality. Generally available.
academic staff (headcount) Input indicator. Depends on
national regulations and
definitions o
10 Relative rate of graduate The rate of unemployment of graduat| See above institutional
(un)employment 18 months aéir graduation as a ranking
percentage of the national rate of
unemployment of graduates 18 montt
after graduation) (for bachelor
graduates and master graduates)
11 Interdisciplinarity of The number of degree programs See above institutional
programs involving at least two traditional ranking
disciplines as a percentage of the tote
number of degree programs
12 Inclusion of issues relevant | Rating existence of inclusion into Problems with egardto

for employability in
curricula

curriculum (minimum levelstandards)
of: project based learning; joint
courses/projects with business studer
(engineering); business knowledge
(engineering); project management;
presentation skills; existence of
external advisory board (including
employers)

availability of data.
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13 Inclusion of work
experience into the
program

Rating based on duration
(weeks/credits) and modality
(compulsory or recommended)

Data easily available.

14 Computer Facilities:
internet access

Index including: hardware; integh
access, including WLAN; (field
specific) software; access to compute
support

Data easily available.

15 Student gender balance

Student satisfaction
indicators

16 Student satisfaction:
Overall judgment of
program

Number of female students as a
percentage of total enrolment

I ndi cators reflec
appreciation of several items related
to the teaching & learning process.

Overall satisfaction of students with
their program and the situen at their
higher education institution

Indicates social equity (a
balanced situation is
considered prferable).
Generally available.

But indicator of social
context, not of educational
quality.

Student satisfactiois of high
conceptual validity. It can be
made available in a
comparative manner through
a survey. An issue might be
whether student satisfaction
surveys are prone to
manipulation: do students
voice their loyalty to the
institution rather than their
genuhe (dis)satisfaction?

Global comparability
problematic: Crossultural
differences may affect the
student sd6 ans
questions.

Refers to single question to
give an O6over
no composite indicator.

17 Student satisfaction:
research orientation of
educational program

Index of four items: research
orientation of the courses, tdang of
relevant research methods,
opportunities for early participation in
research and stimulation to give
conference papers.

18 Student satisfaction:
Evaluation of teaching

Satisfaction with
role in the evaluation of teaching,
including prevalence of course
evaluation by students, relevance of
issues included in course evaluation,
information about evaluation outcome

impact of evaluations
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19

Student satisfaction:
Facilities

The satisfaction of students with

respect to facilies, including:

9 Classrooms/lecture halls: Index
including: Availability/access for
students; number of places;
technical facilities/devices;

1 Laboratories: Index including:
Availability/access for students;
number of places; technical
facilities/devices;

9 Libraries: Index including:
availability of literature needed;
access to electronic journals;
support servicesfservices.

20

Student satisfaction:
Organization of program

The satisfaction of students with the
organization of a program, including
possiblity to graduate in time, access
to classes/courses, class size, relatio
examination requirements to teaching

21

Student satisfaction:
Promotion of employability
(inclusion of work
experience)

Index of several items: Students asse
the support durig their internships, the
organization, preparation and
evaluation of internships, the links wit
the theoretical phases

22

Student satisfaction:
Quality of courses

Index including: Range of courses
offered, coherence of modules/cours
didactic competecies of staff,
stimulation by teaching, quality of
learning materials, quality oéboratory
courses (engineering)

23

Student satisfaction: Social
climate

Index including:

9 Interaction with other students
9 Interaction with teachers

1 Attitude towards studwds in city
1 Security

24

Student satisfaction:
Support by teachers

Included items: Availability of
teachers/professors (e.g. during office
hours, via email); informal advice and
coaching; feedback on homework,
assignments, examinations; coaching
during laboratory/IT tutorials
(engineering only); support during
individual study time (e.g. through
learning platforms); suitability of
handouts.

25

Student satisfaction:
Opportunities for a stay
abroad

Index made up of several items: The
attractiveness oftheni ver si t
exchange programs and the partner
universities; availability of exchange
places; support and guidance in

preparing for stay abroad; financial

57




support (scholarships, exemption fron
study fees); transfer of credits from
exchange university; iagration of the
stay abroad into studies (no time loss
caused by stay abroad) and support i
finding internships abroad.

26 Student satisfaction: Quality of a range of student services
Student services including: general student information
accommodatio services, , financial
services, career service, international
office and student
organizations/associations

27 Student Satisfaction: Quality of information for students on
University webpage the website. Index of several items
including general informén on
institution and admissions, informatio
about the program, information about
classes/lectures; Englidhnguage
information (for international students
in nonEnglish speaking countries)

One indicator dropped from the list during the stakeholder consultation is graduate

earnings Although the indicator may reflect the extent to which employers value the
POUUPUUUDPOOZz Uw T UE E UttisUihdidadow i® Ueny sdnditive itd €@dham@di E Uw U
circumstances and institutions have little influence on lab or markets. In addition, data

availability proved unsatisfactory for this indicator and comparability issues negatively

affect its reliability.

For our field-based rankings, subjectlevel approaches to quality and educational
standards do exist. In businesUw UODUEDPT UOwUT T wsUUDPxOI wEUOPOZ w
accreditation by AACSB (USA), AMBA (UK) and EQUIS (Europe) creates a build -up of
expectations on study programs in the field. In the field of engineering, the Washington
EEOQUEwW PUw EQuw sréefdni ah®dhygUided E«dponklle for accrediting
engineering degree programs. It recognizes the substantial equivalency of programs
accredited by those bodies and recommends that graduates of programs accredited by
any of the signatory bodies be recognized by the other bodies as having met the
EEEEI OPEw Ul gUPUI O1 OUUw 1 OU0w 1060Uaw UOw UlTlu
(www.washingtonaccord.org ).

In general, information on whether programs have acquired one or more of these

international accreditations presents an overall, distant proxy to their educational

quality. However, the freedom to opt for international accreditation in business studies

may differ across countries, which makes an accreditation indicator less suitable for

international comparative ranking. In engineering, adherence to the Washington Accord

depends on national-O1 YI OwET 1 OEPI UOw OOUwOOwWDOEDPYPEUEOQuW T
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strategies. These considerations have contributed to our decision not to include
accreditation-related indicators in our list of Teaching & Learning performance
indicators.

Instead, the quality of the learning experience is reflected in the student satisfaction

indicators included in Table 3-1. These indicators can be based on a student survey

carried out among a sample of students from Business Studies and Engineering. As

shown in the bottom half of Table 3-1, this survey focuses on provision of courses,

organization of programs and examinations, interaction with teachers, facilities, etc.

20EOI T OOET UUz wi 11 EEEEOQwWOOwWUI T wUUUETI OUwWUEUBUI EI
positive view overall of the relevance of the indicators on student satisfac tion. However,

it was also felt that the total number of indicators is quite high and should be reduced in

the final indicator set.

In the field -based rankings, objective indicators are used in addition to the student
satisfaction indicators. Most are similar to the indicators in the focused institutional
rankings. Some additional indicators are included to pay attention to the facilities and
services provided by the institution to enhance the learning experience (e.g. laboratories,
curriculum).

3.3.2 Research

Selecting indicators for capturing the research performance of a higher education and

research institution or a disciplinary unit (e.g. department, faculty) within that institution

has to start with the definition of researchWe take the definition set cUU WD Ow . $" # 7z UL
Frascati Manuaft

Research and experimental development (R&D) comprise creative work undertaken on a
systematic basis in order to increase the stock of knowledge, including knowledge of
man, culture and society, and the use of this stock of knowledge to devise new
applications.

The term R&D covers three activities: basic research, applied research and experimental
development. Given the increasing complexity of the research function of higher
education institutions and its extension beyond PhD awarding institutions, U -Multirank
adopts a broad definition of research, incorporating elements of both basic and practice-
oriented (applied) research. There is a growing diversity of research missions across the
classical research universities and the nmore vocational oriented institutions (university
colleges, institutes of technology, universities of applied sciences, Fachhochschulen, etc).
This is reflected in the wide range of research outputs and outlets mapped across the full
spectrum, from discovery to knowledge transfer to innovation.

11 http://browse.oecdbookshop.org/oecd/pdfs/browseit/9202081E.PDF
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Research performance indicators may be distinguished into:

9 Output indicators,measuring the quantity of research products. Typical examples
are the number of papers published or the number of PhDs delivered.

I Outcomeindicators,relating to a level of performance or achievement. For instance
the contribution research makes to the advancement of scientific scholarly
knowledge. Typical examples are citation rates, awards and prizes.

1 Impact indicatorsreferring to the contribution of research outcomes to society,
culture, the environment and/or the economy.

Given that in most disciplines publications are often seen as the single most important
research output of higher education institutions, research performance measurement
frequently takes place through bibliometric data. Data on publications, texts and citations
is readily available for building bibliometric indicators ( seeTable 3-2). This is much less
the case for data on regarch awards and data underlying impact indicators. In addition
to performance measures, sometimes inputrelated proxies such as the volume of
research staff and research income are in use to describe the research taking place in a
particular institution o r unit. Compared to such input indicators, bibliometric indicators
may be more valid measures for the output or productivity of research teams and
institutions. Increasingly sophisticated indicators such as citation indexes and co-citation
indicators have been developed over time. However, an important issue in the
production of bibliometric indicators lies in the definition of items that are considered as
relevant.

The Expert Group on Assessment of University Based Researck? defines research output
as referring to individual journal articles, conference publications, book chapters, artistic
performances, films, etc. While journals are the primary publication channel for almost
all disciplines, their importance differs across disciplines. In some fields, bo oks
(monographs) play a major role, while book chapters or conference proceedings have a
higher status in other fields (see Table 3-2). Therefore, focusing only on journal articles
may not do justice to the research performance in particular disciplines. Moreover, the
complexity of knowledge has led to a diverse range of output formats and research
outlets. One may mention audio visual recordings, computer software and databases,
technical drawings, designs or worki ng models, major works in production or exhibition
and/or award -winning design, patents or plant breeding rights, major art works, policy
documents or briefs, research or technical reports, legal cases, maps, translations or
editing of major wo rks within a cademic standards.

12 See:http://www.kowi.de/Portaldata/2/Resources/fp/assessimgpeuniversitybasedresearch.pdf
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Table 3-2: Primary form of written communications by discipline group

Natural Life sciences Engineering Social
sciences Sciences sciences &
Humanities
X X
Conference proceedings X
Book chapters X
Monographs/Books X
Artefacts X
Prototypes X

Source: Expert Group on Assessment of University-Based Research (2010)

Apart from using e xisting bibliometric databases , there is also the option to ask
institutions themselves to list their research products, without restrictions on the type,
medium or quality. While this may improve data coverage, such self -reported accounts
may not be standardized or reliable, because respondents may interpret the definitions
differently. For example, they may overestimate unpublished but accepted articles. This
means that in the case of fieldbased rankings, the choice of one of these options will
depend on the field.

The indicators for research performance in the focused institutional rankings and the

field -based rankings are listed below (Table 3-3), along with some comments reflecting

their assessment (by stakeholders and experts) against the criteria discussed in te first

section of this chapter. The indicators in the table are used in the pilot test (chapters5

and 6). The majority of the indicators are normalized by taking in to account measures of
EOQwHOUUDUUUDOOZ Uw pOiUthatisu Eeferring WoUtGral Gtaffz (Id Ateudd D a1 w
headcounts), total revenues or other volume measures.

61



Table 3-3: Indicators for the dimension R esearch in the Focused Institutional and Field-
based Rankings

Focused Institutional

Ranking

Expenditure on research

Definition

The amount of money spent on resear
activities in the reference year as a
percentage of total expenditure

Comments

Reflectsinvolvement in (and
priority attached to) research.
Thusinputindicator. Data
mostly available.
Recommended by Expert
Group on Universitybased
Research. Difficult to separat
teaching and research
expenditure in a uniform way.

Research income from
competitive sources

Income from European research
programs + income from other
international competitive research
programs + income from research
councils + income from privately funde
research contracts as a share of total
income

Success in winning grants
indicates quality of research.
Expert Group regards the
indicator as relevant. Levels (
external funding may vary
greatly across disciplines anc
countries. Lack of clear
delineation affects
comparability. In some
countries, competitive public
funding maybe difficult to
separate from other public
funding.

Research publication output

Frequency count of research
publications with at least one author
address referring to selected institutior
(within Web of Science)

Broadly accepted. Data large
available Widely used in
research rankings (Shanghai.
Leiden ranking, HEEACT).
Different disciplinary customs
cause distortionSince
publications are in peer
reviewed journals, they also
signify a certain degree of
research quality. However,
focus on peer reviewgournal
articles is too narrow for som
disciplines.

Postdoc positions (share)

Number of postoc positions /fte
academic staff

Success in attracting pedocs
indicates quality of research.
Reliability affected by the
contextual characteristics af
countryo6s sci
Definitions may vary across
countries. Data availability
may be weak.
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Interdisciplinary research
activities

Share of research publications authore
by multiple units from the same
institution (based on setéported data)

Resarch activities are
increasingly becoming
interdisciplinary.Indicator
may be difficult to define (anc
collect) satisfactory.

Field-normalized citation
rate

Field-normalized citation impact score,
where the fields are equivalent to the
Thomson Reuterdournal Categories.
6Actual &8 citation
6expectedd counts
impact score of all journals assigned tc
field. A score larger than one represen
a citation impact above world average
within that field of science, wheas
scores below one represent below
average impact.

Indicates international
scientific impact. Vidlely used
and accepted indicator,
especially in the exact
sciences. Certain parts of
social sciences, humanities
and engineering are less well
covered by d¢ation indexes.
Disregards impact of
publications in journals aimec
at professional audience.

Share of highly cited
research publications

Share of top 10% most highly cited
publications; com
counts to Oexpect
citation impact distributions are
calculated by applying a fixed citation
window, for-basvedd
document types: articles, reviewshese
data refer to database years.

Publishing in togranked, high
impact journals reflects
quality of researchndicator
relevant primarily for
exact/natural sciences. Data
largely available. Books and
proceedings are not
considered. Never been usec
before in any international
classification or ranking.

Number of art related
outputs

Count of all relevant resedrbased
tangible outputs in creative arts /fte
academic staff

Recognizes outputs other tha
publications (e.g. exhibition
catalogues, musical
compositions, designs). This
allows musical academies an
art schools to be covered in
ranking. Data suffers from
lack of agreed definitions and
lack of availability.Quantities
difficult to aggregate.

Number of international
awards and prizes won for
research work

Prizes, medals, awards and scholarsh
won by employees for research work
and in (intef) nationalcultural
competitions, including awards grante
by academies of science.

Indicator of peer esteem.
Recognition of quality. Data
suffers from lack of agreed
definitions and lack of
availability. Quantities
difficult to aggregate.
Comparison across discipés
difficult.
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Field-based Ranking

External research income

Definition

Level of funding attracted by
researchers from contracts with extern
sources, including competitive grants
and research income from governmen
industry, business armbmmunity
organizations, as a percentage of total
income

Comments

Success in winning grants
indicates quality of research.
Lack of clear delineation
affects comparability. Annual
and accurate numbers hard ti
retrieve, research contracts
may run over several years.

11 | Research publication output | Frequency count of (Web of Science) | Frequently used indicator.
research publications with at least onel However, research findings
author address referring to selected | arenot just published in
institutional unit (relative to fte journals.
academic staff)

12 | Doctorate productivity Number of completed PhDs per numbg¢ Indicates aspects of the
of Professors (head count)*100 (thee| quant i ty and
year average) research. Indicator affected b

the contextuality ba
countryo6s sci

13 | Field normalized citation See definition under Institutional See comments made above 1

rate Ranking corresponding entry under
Institutional Ranking
14 | Highly cited research See definition under Institutioha Top-end citation indices are

publications

Ranking

less useful in some fields
where highprofile research
findings are also published in
other outlets (books, reports,
conference proceedings).

Bibliometric indicators (citations, publications) are part of every resear ch-based ranking.

To acknowledge the output in the arts, an indicator reflecting arts -related output is

included in U -Multirank as well. However, data availability is posing some challenges
here. Research publications other than peerreviewed journal publi cations are included,

but this requires self-reporting by institutions based on clear definitions of the types of

publications.

(e.g. tenure track system) may increase the attractiveness of an institution to strong

researchers, but it proved difficult to define such an indicator in a uniform way across
multiple contexts (institutions, bo rders, disciplines).

Ul Ul EUET wxUEOPEEUDOOUZzO w311 wOUOET UwlOi wxUEODPEEL
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another organization in the same country reflects successful national research
cooperation. While such data is available, it is limited only to national authors. During
the indicator selection process the relevance of the indicator was questioned, more so
given the fact that research often is an international endeavor.

Some of the indicators in Table 3-3 are of an input-type, such as expenditure on research,

competitive grants and post-doc positions. However, stakeholders regarded them as

relevant, even though data availabili ty and definitions may sometimes pose a challenge.

Therefore it was decided to keep them in the list of indicators for U-, UOUDPUE OOz Uu
institutional ranking.

Indicators for reflecting research performance in the field -based rankings are fewer in
number. The ones that are included are largely overlapping with indicators for the
institutional ranking. The fact that they are relating to a particular field opens up the
door for additional indicators, i.e. doctoral productivity.

After pre -testing the indicators it has become clear that there are some data availability
issues ¢ in terms of a clarity of definitions (for instance FTE staff) and the cost of
collecting particular indicators. The pre -test also revealed that there may be cases where
numbers (e.g. artrelated outputs) need to be estimated by the reporting institutions and
departments. This may affect reliability. A test of the indicators (and the underlying data
elements) in the more broad pilot study (see chapters 5 and 6), however, allows us to
come to a firmer conclusion on the final list of indicators for the dimension of research.

3.3.3 Knowledge transfer

Knowledge transfer has become increasingly relevant for higher education and research
institutions as many nations and regions strive to make more science output readily
available for economic, social and cultural development. There are large differences
between efforts and performance of individual institutions in thi s respect, partly because
of the official mandate of an institution and partly because of the strategic profile chosen
by individual institutions. Knowledge transfelis a broader and more encompassing
concept than technology transfedt may be defined as:

The process by which the knowledge, expertise and intellectually linked assets of Higher
Education Institutions are constructively applied beyond Higher Education for the wider
benefit of the economy and society, through two-way engagement with business, the
public sector, cultural and community partners. (Holi et al., 2008).

Measuring the impact of the knowledge transfer (or: the knowledge exchange) process in
higher education and research institutions and ultimately on users, i.e. business and the
economy, has now become a preoccupation of many governing and funding bodies, as
well as policy -makers. So far, most attention has been devoted to measuring Technology
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Transfer (TT) activities. Traditionally TT is primarily concerned with the management of
intellectual property (IP) produced by universities and other higher education and
research institutions. TT means identifying, protecting, exploiting and defending
intellectual property (OECD, 2003). Higher education and research institutions often
have techrmlogy transfer office@ TOs) (Debackere & Veugelers, 2005), which are units that
OPEDPUI whpbPUl wbOEUUUUAWEOEWEUUDPUCOWI BT T 1T Uwl
the commercialisatiorof research results. TTOs provide services in terms of assessig
inventions, patenting, licensing IP, developing and funding spin -offs and other start-ups
and approaching firms for contract based arrangements.

The broader nature of Knowledge Transfer compared to TT also means it includes other
forms ¢ channelst of transfer than those requiring strong IP protection. A typical
classification of mechanisms and channels for knowledge transfer between higher
education and research institutions and other actors would include four main interaction
channels for communication between higher education and research institutions and
their environment:

Texts, including scientific, professional and popular,

People, including students and researchers,

Artefacts, including equipment, protocols, rules and regulations,
Money.

= =4 —a -

Texts are an obvious knowledge transfer channel. Publishing in scientific or popular
media is, however, already covered under the research dimension in U-Multirank. In the
case of texts, it is customary to distinguish between two forms: publications where
copyright protects how ideas are expressed but not the ideas themselves, andpatents
which grant exclusive rights to use the inventions explained in them. While publications
are part of the research dimension in U-Multirank, patents will be included under the
Knowledge Transfer dimension.

Peopleis another channel of knowledge transfer. People carry with them competences,
skills and tacit knowledge. Indeed, many knowledge exchanges will be person-
embodied. This type of knowledge transfer, however, is captured thro ugh the Teaching
& Learning and Regional Orientation dimensions included in U -Multirank. Knowledge

transfer through people also takes place through networks, continuous professional
development (CPD)*3 and research contracts.

13 CPD may be defined as: The means by which members of professional associations maintain, improve and
broaden their knowledge and skills and develo p the personal qualities required in their professional lives,
usually through a range of short and long training programmes (offered by education institutions), some of
which have an option of accreditation.
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Money flows are an important i nteraction channel, next to texts and people. Unlike texts
and people, money is not a carrier of knowledge, but a way of valuing the knowledge
transferred in its different forms. The money involved in contract research, CPD,
consultancy and commercialisation is one of the traditional indicators of knowledge
exchange, often used in surveys of TTOs, such as the one carried out by the U®ased
Association of University Technology Managers (AUTM) for its Annual Licensing
survey.

Artefactsmake up the fourth major channel of interaction. Artefacts are concrete, physical

i OUOUWPOwWPT PET woOOOPOI ET1 WEEOQWET WEEUUDI EWEOE wUL
OOwUUI ZOwWUUET wEUWOEET POI UaOwUOi UPEUI Owdil pwdOEUI
EEOOI Ew s UlAfefa@sOrded) laldoz éxtend to art-related outputs produced by

scholars working in the arts and humanities disciplines. These works of art, including

artistic performances, films and exhibition catalogues have been included in the

scholarly outputs covered in the Research dimension of U-Multirank.

Most approaches to knowledge transfer measurement primarily address revenues
obtained from the commercialization of Intellectual Property (IP). Clearly the
measurement of income from IP is an incomplete reflection of knowledge transfer
performance. For this reason, new approaches have been developed, such as the Higher
Education-Business and Community Interaction (HE -BCI) Survey in the UK. 4 This UK
survey began in 2001 and recognises a broad spectrum of activitieswith both financial
and non-financial objectives. However, it remains a fact that many indicators in the area
of Knowledge Transfer are still in their infancy | in particular the ones that try to go
beyond the IP issues!> Moreover, there is a need to define knowledge transfer more
clearly in order to delineate it from dimensions such as Teaching, Research and Regional
Engagement. Like research, knowledge transfer is a process, where inputs, throughputs,
outputs and outcomes may be distinguished. Most knowl edge transfer measurements
focus on the input, some on the output and even fewer on the outcome (or impact) side
of this process.

U-Multirank particularly wants to capture aspects of knowledge transfer performance
However, given the state of the art in measuring knowledge transfer (Holi et al., 2008)

14 http://ec.europa.eu/invest-in-research/pdf/download_en/knowledge_transfer_web.pdf . The HE-BCI survey

is managed by the Higher Education Funding Council for England (HEFCE) and used as a source of

informaUP OO wlOwD O OUOWUT 1 wi VOEPOT WEOOGOEEUPOOUWUGSeell PEUEwWUT 1 u
http://www.hefce.ac.uk/econsoc/buscom/hebci/

5 The European Commission-sponsored project E3M (Montesinos et. al., 2008) aims to create a ranking

methodology for measuring university third mission activities along three sub dimensions: Continuing
Education (CE), Technology Transfer & Innovation (TT&l) and Social Engagement (SE).
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and the near absence of (internationally comparable) data (see chapter4)s, it proved
extremely difficult to do so. Most candidates for additional indicators are of an input-

type.

The knowledge transfer indicators are presented in Table 3-4, together with ¢ in the right
hand column ¢ some of the pros and cons of the indicators expressed by experts and
stakeholders during the indicator selection process. The first selection of indicators was
inspired by the international literature on knowledge transfer metrics and existing
surveys in this area. An important reference is the report published in 2009 by the Expert
Group on Know!l edge Transfer Metrics (EGKTM) set up by DG Research of the European

Commission.t?

Table 3-4: Indicators for the dimension Knowledge Transfer (KT) in the Focused
Institutional and Field -based Rankings

Focused hstitutional

Ranking

1 | Incentives for Knowledge

Exchange

Definition

Presence of knowledge exchange

activities as part of the performance
appraisal system

Comments

Such a scheme encourages
staff to engage in KT.
Information available in
institutions. Dificult to define
uniformly across institutions,
borders, disciplinedNew
indicator.

2 | Third Party Funding

The amount of income for cooperative
projects that are part of public progran
(e.g. EC Framework programs) plus
direct industry incomas a proportin of
total income

Signals KT success. Some
data do exist (although
definitions may vary)ls
regarded as relevant indicato
by EGKTM.

3 | University-industry joint
publications

Relative number of research
publications that list an author affiliate
addresseferring to a business enterpri
or a private sector R&D unit; relative tc
fte academic staff

Indicates appreciation of
research by industry. Reflects
successful partnerships. Less
relevant for HEIs oriented to
humanities, social sciences.
ISI databaseavailable. Used
in CWTS Universitylndustry
Research Cooperation
Scoreboard.

16See alsothebriefJ1 EUDOOWOOWUT 1T w4, (# wxUONI EUOwWPOEOUET EwbOwUT PUU

that data on technology transfer activity and patenting is difficult to collect in a standardized way (using

uniform definitions, etc.)

17 See:http://ec.europa.eu/invest-in-research/pdf/download_en/knowledge_transfer web.pdf
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4 | Patents The number of patent applications for | Widely used in KT surveys.
which the university acts as an applica Included in UMap. Depads
related to number of academic staff | on disciplinary mix of HEI.
Data are available from
secondary (identical) data

sources.

5 | Size of Technology Transfer| Number of employees (FTE) at Reflects priority for KT Input
Office Technology Transfer Office related to | indicator, could also show

the number of FTE academic staff inefficiency. Data are mostly

directly available. KT function
may be dispersed across the
HEI. Not regarded as core
indicator by EGKTM.

6 | CPD courses offered Number of CPD courses offered per | Capture outreach to
academic staff (fte) professions. Relatively new
indicator. CPD difficult to
describe uniformly.

7 | Co-patents Percentage of university patents for | Reflects extent to which HEI
which at least one eapplicant is a firm,| shares itdP with external
as a proportion of all patents partners. Not widely used in

TT surveys. Depends on
disciplinary mix of HEl.Data
available from secondary
sources (PatStat).

8 | Number of Spin-offs The number of sphoffs created over th¢ EGKTM regards Spioffs as
last three years per academic staff (fte core indicator. Data available
from secondary sources. Cle¢
definition and demarcation
criteria needed. Does not
reveal market value of spin

offs.
Field-based Ranking Definition Comments
9 | Academic staff with work Percentage of academic staff withwor Si gnal s t hat
experience outdie higher experience outside higher education | well-placed to bring work
education within the last 10 years experience into their academi

work. Data difficult to collect.

10 | Annual incomefrom The annual income from licensing Licensing reflects exploiting
licensing agreements as a percentage of total | of IP. Indicator is used widely
income HEIs not doing research in

natural sciences/engineering/
medical sciences hardly
covered.

11 | Co-patents Percentage of university patents for | See above institutional
which at least one eapplicant is a firm,| ranking
as a proportion of all patents
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12 | Joint research contracts
with private sector

Budget and number of joint research
projects with privatenterprises per fte
academic staff

Indicator of (applied) R&D
activities. Indicator only refers
to the size of projects, not
their impact in terms of KT.

13 | Number of license
agreements

The number of licence agreements as
percentage of the number of pats

Licensing reflects exploiting
of IP. Indicator is used widely!
HEIs not doing research in
natural sciences/engineering|
medical sciences hardly
covered Number of licences
more robust than licensing
income.

14 | Patents awarded

The number of patentsvarded to the
university related to number of
academic staff

Widely used KT indicator.
Data available from secondar
(identical) data sources.
Patents with an academic
inventor but another
institutional applicant(s) not
taken into accouniNot
relevant br all fields.

15 | University-industry joint
publications

Number of research publications that |i
an author affiliate address referring to
business enterprise or a private sector,
R&D unit, relative tofte academic staff

See above institutional
ranking.Differences in
relevance by fields.

Cultural awards and prizes won i n (inter)national cultural competitions would be an
additional indicator that goes beyond the traditional technology -oriented indicators.
However, the indicator is difficult to define un iformly and from the pre -test it became
clear that data is difficult to collect. Therefore this indicator was not kept in the list for
the pilot.

While there is a large overlap in terms of indicators between the institutional ranking
and the field-based ranking, the indicators related to licensing were felt to be less
relevant for the institution as a whole. Licensing income is part of the third party funding
indicator for the institutional level though. The number of collaborative research projects
(univer sity-industry) is another example of a knowledge transfer indicator that was not
selected for the Focused Institutional Ranking.

3.3.4 International orientation

Internationalization is a widely discussed and complex phenomenon in higher
education. The rise of globalization and Europeanization have put growing pressure on
higher education and research institutions to respond to these trends and develop an
in their activities. Internationalization activities can be

international orientation

categorized in three types (Teichler, 2004):
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9 Activities to develop and promote international mobility of students and staff,
9 Activities to develop and enhance international cooperation,
1 Activities to develop and increase international competition.

The rationales that drive these activities are diverse. Among others, they comprise (IAU,
2005):

1 The increasing emphasis on the need to prepare students international labor
markets and to increase their international cultural awareness,

1 The increasing internationalization of curricula

1 The wish to increase the international position and reputation of higher education
and research institutions (Enquist, 2005).

In the literature (Brandenburg, 2007; Erguist, 2005; Nuffic, 2010; IAU, 2005) many
indicators have been identified, most of which refer to inputs and processes. The
outcomes and impacts of internationalization activities are not very well covered by
existing internationalization indicators.

For many of the indicators data are available in the institutional databases. Hardly any of
such data can be found in national or international databases.

The various manifestations and results of internationalization are captured through the
list of indicators shown in Table 3-5. The table includes some @mments made during the
consultation process that led to the selection of the indicators.

Table 3-5: Indicators for the dimension International Orientation in the Focused
Institutional and Field -based Rankings

Focused Institutional Definition Comments
Ranking

1 | Educational programs in The number of programs offered in a | Signals the commitment to
foreign language foreign language as a percentage of th international orientadin in
total number of programs offered teaching and learning. Data

availability good. Relevant
indicator. Used quite
frequently. Sensitive to
relative 06si z

2 | International academic staff | Foreign academic staff members Considered to be relevant by
(headcount) as percentage of total stakeholders. Nationality not
number ofacademic staff members the most precise way of
(headcount). Foreign academic staff is measuringnternational
academic staff with a foreign orientation.
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nationality, employed by the institution
or working on an exchange base

3 | International doctorate The number of doctorate degrees Indicator not used frequently.
graduation rate awarded to students with a foreign Some sta&holders see it as
nationality, as a percentage of the tota less relevant. Availability of
number of doctorate degrees awarded data problematic.
4 | International joint research | Relative number of research Only indicator addressing
publications publications that list one or more auth¢ research internationalization.
affiliate addresses in another country | Data available in internationa
relative to research staff data bases, but bias towards
certain disciplines and
languages.
5 | Number of joint degree The number of students in joint degre€ Integration of international

programs

Field-based Ranking

programs with foreign university
(including integrated period at foreign
university) as a percentage of total
enrolment

Definition

learning experiences is centrz
element of
internationalizationData
available. Indicator not often
used.

Comments

6 | Incoming and outgoing Incoming exchange students as a Important indicator of the
students percentage of total number of students i nt er nat ihoenrad ¢
and the number of students going abrg faculty/departmentAddresses
as a percentage ofted number of student mobility and
students enrolled curriculum quality. Data
available.
7 | International graduate The number of graduates employed | Indicates the student
employment rate abroad or in an international preparedness on the
organization as a percentage of the tol international labor market.
number ¢ graduates employed Data not readily available. N¢
clear international standards
for measuring.
8 | International academic staff | Percentage of international academic | See above institutional
staff in total nurber of (regular) ranking
academic staff
9 | International research Research grants attained from foreign| Proxy of the international
grants and international funding bodies as a | reputation and quality of
percentage of total income reearch activitiesData are
available. Stakeholders
question relevance.
10 | Student satisfaction: Index including the attractiveness of th Addresses quality of the

Internationalization of
programs

uni versityds exch
attractiveness of the partner universitie
thesufficiency of the number of
exchange places; support and guidanc
in preparing the stay abroad; financial
support; the transfer of credits from
exchange university; the integration of

curriculum.Not used
frequently.
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the stay abroad into studies (no time Ic
caused by stay abroad).

11 | Joint international Relative number of research See above institutional
publications publications that list one or more auth¢ ranking, but no problems of
affiliate addresses in another country | disciplinary distortion becausi
relative to academic staff comparison is made within th
field.

12 | Percentage of international | The number of degresgeeking students| Reflects attractiveness to
students with a foreign diploma on entrance as | international students. Data
percentage of total enrolment in degre| available but sensitive to
prograns. location (distance to border) ¢
HEI. Stakeholders consider
the indicator important.

13 | Student satisfaction: Rating including seval issues: Good indicator of
International orientation of | existence of joint degree programs, international orientation of
programs inclusion of mandatory stays abroad, | teachingcomposite indicators

international students (degree and depend on the availability of

exchange), international background g each data element.
staff and teaching in foreign languages

It should be pointed out here that one of the indicators is a student satisfaction indicator
s20UEI OUwUEUDPUI EEUPOOOwWw( OUI UBEUDPOOEODPUEUDPOOWOI
for students to go abroad. Students' judgments about the opportunities to arrange a

semester or an internship abroad are an aspect of the internationalization of programs.

This indicator is relevant for the field level.

An indicator that was considered, EUUWEUOx x| EWEUUDOT wUOT 1T wUUEOI 1T
x UOET UUwPUws 2bal wOi wbOUI UOCEUDOOEOWOI ihighed z  we 1 D
education and research institution to internationalization, and data is available,

stakeholders consider this indicator not very important. Moreover, the validity is

questionable as the size of the international office as a facilitating service is a very distant

proxy indicator.

focused institutional rankings because a large majority of stakeholders judged this to be
insufficiently relevant. At the field level this indicator was however seen as an attractive
indicator for the international orientation of the program.

s(OU0I UOREWPAAEWub»Bz OwUl EUwDPUwWUOI T wOUOETI UwOi wbo
higher education and research institution participates in, is a potential indicator of the

international embeddedness of the institution (department). However, it was dropped

from the list during the stakeholder consultation as there is no clear internationally

accepted way of counting partnerships. The same argument was used to exclude the

DOEPEEUOUwWs) OPOUwWPOUI UBDEUPOOEOWUIT Ul EUET wxUONI E
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3.3.5 Regional engagement

The region has become an inportant entity in the processes of economic and social
development and innovation. Gaps between regions in terms of these processes are
growing and regions that have skilled people and the infrastructure for innovation have

a competitive advantage (Ischinger et al., 2009). Higher education and research
institutions can play an important role in the process of creating the conditions for a
region to prosper. Creating and expanding this role in the region has become highly
relevant for many public policymaker s at the national and regional level, as well as for
institutional administrators. How well a higher education and research institution is
engaged in the region is increasingly considered to be an important part of the mission of
higher education instituti ons.

11T DOOEOQw i OTETIT Ol OUwPUw xEUUwW OI wUI T wEUOEET Uw §
institution. In the European project on third mission ranking (Montesinos, 2008) this

sUI PUEWOPUUDPOOZ WEOOBUPUUUWOT wUOT UT T wEDOhsioiyp OO U6 u
and an innovation dimension. The latter two dimensions are covered in the U -Multirank

comprise indicators on international mobility (that are covered in the U -Multirank

dimension International Orientation) and a very limited number of indicators on

regional engagement.

Activities and indicators on regional and community engagement can be categorized in
three groups: outreach, partnerships and curricular engagement!é. Outreach focuses on
the application and provision of institutional resources for regional and community use,
benefitting both university and the regional community. Partnerships focus on
collaborative interactions with the region/community and related scholarship for the
mutual beneficial exchange, exploration, discovery and application of knowledge,
information and resources. Curricular engagement refers to teaching, learning and
scholarship that engage faculty, students and region/community in mutual beneficial
and respectful collaboration.

Both enabling indicators and performance indicators are suggested in the literature on
regional and community engagement. However, most attention is paid to the enablers
and to indicators addressing the way an institution organizes its engagement activities.
These indicators are based on checklists assessing the extent to which regional
engagement is part of the institutional mission and integrated in the routines and
procedures of the institution. Do the reward and promotion schemes of the institution

18 See: http://classifications.carnegiefoundation.org/details/community_engagement.php
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acknowledge regional engagement activities? Are there visible structures that function to
assist with region-based teaching and learning? Is there adequate funding available for
establishing and deepening region-based activities? Are there courses that have a
regional component (such as servicelearning courses)? Are there mutually beneficial,

sustained partnerships with regional community partners? These are typical items on
such checklists (Furco et al, 2009; Hollande et al, 2001). The problem with these
checklists is that the information is not readily available. Institutional or external
assessors need to collect the information, which makes the robustness and reliability of
the results in an international comparati ve setting highly questionable.

Other indicators for regional engagement capture the relative size of the interaction.
How much does the institution draw on regional resources (students, staff, funding) and
how much does the region draw on the resources provided by the higher education and
research institution (graduates and facilities)?

Clarification is required as to what constitutes a region. U -Multirank has suggested to
start with the existing list of regions in the Nomenclature of Territorial Units fo r Statistics
(NUTS) classification developed and used by the European Union?9, in particular the
NUTS 2 level. For non-European countries a different region classification will need to be
used. The idea is to make use of the lower level (Territorial level 3) of the OECD
classification of its member states. This is composed of microregions?. As it is with most

standard lists, they work fine in the majority of cases, but there are always cases where a
different definition is more appropriate. In our feasibili ty study, we have allowed higher
education and research institutions to specify their own delimitation of region if they feel
there are valid reasons for doing so. Table 3-6 includes the indicators on regional
engagement, along with the comments made during the stakeholder and expert

consultations.

Table 3-6: Indicators for the dimension Regional Engagement in the Focused Institutional

and Field-based Rankings

Focusel Institutional

Ranking

Definition

Comments

1 | Graduates working in the
region

The number of graduates working in
the region, as a pencage of all
graduates employed

Frequently used in
benchmarking exercises.
Stakeholders like indicator. No
nationaldaa on graduate
destinations.

http://epp.euro stat.ec.europa.eu/portal/page/portal/region_cities/regional_statistics/nuts_classification
20 http://www.oecd.org/document/62/0,3343,en_2649 34413 36878718 1 1 1 1,00.html
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2 | Income from regional/local | Institutional income from local Reflects connection and

sources regional authorities, local/regional engagemerwith regional/local
charities and local/regional contracts| society. Sensitive to way publi
a percentage of total institutional funding for HEI is organized
income (national versus

regional/federal systems).
Availability of data

problematic.
3 | Regional joint research Number of research publications that Re f | ect s 61 oc a
publications list one or moreauthoraffiliate cooperation. Data available
addresses in the same NUTS2 or (Web of Science), but
NUTSS3 region, relative to fte academ pr of essi onal (
staff publications not covered.
4 | Research contracts with The number of research projects with Seen as valid and relevant
regional business regional firms, as a proportion of the | indicator, hardly any records
total number of collaborative researcl kept on (regional) contracts.
projects New type of indicator.
5 | Student internships in The number of student internships in| Internships open up

local/regional enterprises regional enterprises as a percentage| communication channels

total enrolment (with defined minimur, between HEI and regional/loce
of weeks and/or credits) ernterprises. Stakeholders see
this as important indicator.
Definition of internship
problematic and data not
readily available. Disciplinary

bias.
Field-based Ranking Definition Comments
6 | Degree theses in cooperatiof Number ofdegree theses in Reflects regional cooperation
with regional enterprises cooperation with regional enterprises| and curricular engagement.

as a percentage of total number of | Indicator hardly ever used.
degree theses awardéy, level of

program
7 | Graduates working in the Thenumber of graduates working in | See above institutional ranking
region the region, as a perdage of all
graduates employed
8 | Regional participation in Number of regional participants Indicates how much the HEI
continuing education (coming from NUTS3 region where | draws on the region and vice

HEI is located) as peentage of total | versa. Covers important aspec
number of poplation in NUTS3 region of curricular engagement. Datz

aged 25+ not readily available. Indicator
hardly ever used.

9 | Student internshipsin Number of internships of students in | See above institutional ranking
local/regional enterprises regional enterprises (as percentage g but disciplinary bias not

total students problematic at field level.

10 | Summer school/courses for | Number of participants in Addresses outreach activities.
secondary educatio schools/courses for secondary schoo Limited availability of data.
students students as a percentage of total Lack of internationally accepte

enrolment definition of summer school
courses.
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Durin g the process of selection of indicators the list of indicators underwent a number of
revisions. While the table shows the indicators that were placed in categories A and B ¢
as indicators to be included in the pilot test + some other indicators were placed in
category C (not to be included in the pilot phase). In the dimension Regional
$O0TETT Ol OUwOT T Ul wEUT wEwWOUOET UwOi wUUET ws " wbOEDE
T s"-OEUI OUUw pPPUT w UI T PDOOEOwW i PUOUzZwW UI T Ol E0w
between higher education institutions and reg ional firms. While data may be
found in international patent databases, the indicator is not often used and
stakeholders did not particularly favor the indicator. Therefore it was
dropped from our list.
i The same holds for measures of the regional economicimpact of a higher
education institution, such as the number of jobs generated by the university.
UUI UUDPOT whpT E0wWOT 1T wi BT T T Uwl EVEEUDPOOWEOE WU
region (in economic terms) is seen as most relevant but data constraints
prevent us from the use of such an indicator.
9 Public lectures that are open to an external, mostly local audience, are a way
to intensify contacts to the local community. However, stakeholders felt this
indicator not to be relevant.
1 A high percentage of new entrants from the region may be seen as the result
of the high visibility of regionally active higher education and research
institutions. It may also be a result of the engagement with regional secondary
schools. This indicator however was not included in o ur list, mainly because
it was not considered to be that relevant.

The above discussion makes it clear that regional engagement is a dimension that poses
many problems with regard to availability of performance -oriented indicators and their
underlying data . In the next chapter we will discuss the data gathering instruments that
are available more extensively. In chapters 5 and 7the pilot study on the empirical
feasibility assessment of the U-Multiran k tool and its various indicators will be
discussed. As a result of this pilot assessment the final list of indicators will be presented.
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4 Constructing Wultirank: databases and data collection
tools

4.1 Introduction

In this chapter we will describe the dat abases and data collection instruments used in
constructing U -Multirank. The first part is an overview of existing databases ¢ mainly on

bibliometrics and patents. The second presents an explanation of the questionnaires and
survey tools used for collecting data from the institutions (the self -reported data) ¢ at the
institutional and department levels ¢ and from students.

4.2 Databases

4.2.1 Existing databases

One of the activities in the U-Multirank project was to review existing rankings and
explore their underly ing databases. If existing databases can be relied on for quantifying
the U-Multirank indicators this would be helpful in reducing the overall burden for
institutions in handling the U -Multirank data requests. However, from the overview of
classifications and rankings presented in chapter 1 (section 1.3) it is clear that
international databases holding information at institution level or at lower aggregation
levels are currently available only for pa rticular aspects of the dimensions Research and
Knowledge Transfer. For other aspects and dimensions, U-Multirank will have to rely on
self-reported data. Regarding research output and impact, there are worldwide
databases on journal publications and citations. For knowledge transfer, the database of
patents compiled by the European Patent Office is available. In the next two subsections,
available bibliometric and patent databases will be discussed.

To further assess the availability of data covering individual higher education and
research institutions, the results of the EUMIDA project were also taken into account. 2t
The EUMIDA project (see: www.eumida.org) seeks to develop the foundations of a
coherent data infrastructure (and database) at the level of individual higher education
institutions. Section 4.2.4presents an overview of availability based on the outcomes of
the EUMIDA project. Our analysis on data availability was completed with a brief online
consultation with the group of international experts connected to U-Multirank (see
section 4.2.5. The international experts were asked to give their assessment of the

21 The U-Multirank project was granted access to the preliminary outcomes of the EUMID A project in order

to learn about data availability in the countries covered by EUMIDA.



situation with respect to data availability in some of the non -EU countries included in U-
Multirank .

4.2.2 Bibliometric databases

There are a number of international databases which can serve as a source of information
on the research output of a higher education and research institution (or one of its
EIl xEUUOI OUUAG w Ow b OUIddeasdihheed ublitatiofs] Ged dapithh
reflects its research output and can also be seen as a measure of scientific merit or
quality. In particular, if its publications are highly cited within the international scientific
communities this may characterize an institution as high -impact and high -quality. The
production of publications by a higher education and research institute not only reflects
research activities in the sense of original scientific research, but usually also the presence
of underlyin g capacity and capabilities for engaging in sustainable levels of scientific
research2 The research profile of a higher education and research institution can be
specified further by taking into account its engagement in various types of research
collaboration. For this, one can look at joint research publications involving international,
regional and private sector partners. The subset of jointly authored publications is a
testimony of successful research cooperation.

Data on numbers and citations of research publications are covered relatively well in

existing databases. Quantitative measurements and statistics based on information
EUEPOwWi UOOWEDPEODPOT UExT PEwUI EOUEUWOI wxUEOPEEUD(
These data concern the quantity of <ientific publications by an author or organisation

and the number of citations (references) these publications have received from other

research publications. There is a wide range of research publications available for
characterizing the research profile and research performance of an institution by means

of bibliometric data: lab reports, journal articles, edited books, monographs, etc. The

bibliometric methodologies applied in international comparative settings such as U -

Multirank usually draw their inf  ormation from publications that are released in scientific

EQEwUI ETl OPEEOWNOUUOEOUS wWw3T PUwxEUUOwWOI wUOI I wul Ul
number of international databases. In most cases the journals indexed are internationally
peer-reviewed, whi ch means that they adhere to international quality standards. U -

Multirank therefore makes use of international bibliometric databases to compile some of

its research performance indicators and a number of researchrelated indicators

belonging to the dimensions of Internationalisation, Knowledge Transfer and Regional

Engagement.

22 This is why research publication volume is a part of the U -Map indicators that reflect the activity profile of
an institution.
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Two of the most well -known databases that are available for carrying out bibliometric
analyses are theWeb of Sciencand Scopug? Both are commercial databases that provide
global coverage of the research literature and both are easily accessible. The Web of
Science database is maintained by ISI, the Institute for Scientific Information, which was
taken over by Thomson Reuters a few years ago. The Web of Science currently covers
about 1 million new research papers per year, published in over 10,000 international and
regional journals and book series in the natural sciences, social sciences, and arts and
humanities. According to the Web of Science website, 3,000 of these journals acamt for
about 75% of published articles and over 90% of cited articles?* The Web of Science
claims to cover the highest impact journals worldwide, including Open Access journals
and over 110,000 conference proceedings.

The Scopus database was launched in @04 by the publishing house Elsevier. It claims to
be the largest abstract and citation database containing both peerreviewed research
literature and web sources. It contains bibliometric information covering some 17,500
peer-reviewed journals (including 1,800 Open Access journals) from more than 5,000
international publishers. Moreover it holds information from 400 trade publications and
300 book series, as well as data about conference papers from proceedings and journals.

To compile the publications-related indicators in the U-Multirank pilot study,

bibliometric data was derived from the October 2010 edition of the Web of Science
EPEODPOI UExT PEEOWEEUEEEUI 8w OwUxT UEETI Ews EPEOD O
and operated by the CWTS (being one ofthe CHERPA Network partners) under a full

OPEI OUIl wi UOOw3T OOUOOwW 11 UUT VUBwW 3T PUwWEIEPEEUI E
DPOUUPUUUDPOOGEOWOEODI Uz wOl wi BT T 1T Uwl EVEEUPOOWEOE w
ps EOI EOI EZ AWEOEwWT EUOO @hBt&ad rEanybnd poSitlE of theuWed wfl OUU U
Scienceindexed publications are assigned to the correct institution. This data processing

Of WEEEUI UUwDOiI OUOEUPOOWPUWEOOT wEOwWUT T welTUllE
(not for sub-units such as departments or faculties). All the selected institutions in the U -

Multirank pilot study produced at least one Web of Science -indexed research publication

during the years 1980-2010.

The Web of Science, being both an international and multidisciplinary database, has its
pros and cons. The bulk of the research publications are issued in peefreviewed
international scientific and technical journals, which mainly refer to discovery -oriented
SEEUPEz wUI Ul EVUET woOi wOTl 1 wOPOEwWUT EVwhiesuEn&®EUE U] E
are relatively few conference proceedings in the Web of Science, and no books or

23 Yet another database isGoogleScholad w3 T PUwPUWE wUT UYDPET WEEUT EwOOwUT 1T wEU U
Ul EUET wi 01 pOIl woOi wEPUEUPOOUWUOOWEDAWEUUT OUzUwxUEOPEEUDOOU
appearing on the worldwide web.

24 See: http://thomsonreuters.com/products_serviceskcience/science_products/az/web_of_science/

81



OO0OOT UExT Uwbi EUUOI YT UOQwi I OEl OwxUEOPEEUDPOOUWUI |
Ul Ul EUET ZwEUI wUOGEIT UUI xUI Ul 001 E 6 wEnglishilaBguage wUi OE U
publications. The coverage of publication output is quite good in the medical sciences,

life sciences and natural sciences, but relatively poor in many of the applied sciences and

social sciences and particularly within the humanities. The alternative source of
EPEODOI UExT PEEOwWDOI OUOEUDPOOOWS$ OUI YPI Uz Uw2EOXxUU
coverage of the global research literature in those underrepresented fields of science.

For the following six indicators selected for inclusion in the U-Multirank pilot test (see
chapter 6) one can derive data from the CWTS/Thomson Reuters Web of Science
database:

total publication output

university -industry joint publications

international joint publ ications

field -normalized citation rate

UT EUT wOl wUOT T wbOUOEZUwWOOUUwWI BT T QAawEDPUI Ewx UEC
regional joint publications

o0k wbdpE

We note that this set includes four new performance indicators (#2, #3, #5, #6) that were
specially constructed for U-Multirank and that have never been used before in any
international classification or ranking.

4.2.3 Patent databases

As part of the indicators in the Knowledge Transfer dimension, U -Multirank selected the
number of patent applicationsfor which a particular higher education and research
institution acts as an applicant and (as part of that) the number of copatentsapplied for
by the institution together with a private organization.

Data for the co-patenting and patents indicators may be derived from patent databases.
For U-Mul tirank, patent data were retrieved from the European Patent Office (EPO). Its
Worldwide Patent Statistical Database (version October 2009%, also known as
PATSTAT, is designed and published on behalf of the OECD Taskforce on Patent
Statistics. Other members of this taskforce include the World Intellectual Property
Organisation (WIPO), the Japanese Patent Office (JPO), the United States Patent and
Trademark Office (USPTO), the US National Science Foundation (NSF), and the
European Commission represented by Eurostat and by DG Research.

25 This version is held by the K.U. Leuven (Catholic University Leuven) and was licensed to its ECOOM unit
(Expertise Centrum O&O Monitoring).
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The PATSTAT patent database is especially designed to assist in advanced statistical
analysis of patent data. It contains patent data from over 80 countries; adding up to 70
million records (63 million patent applications and 7 million granted patents). The patent
data are sourced from offices worldwide, including of course the most important and
largest ones such as the EPO, the USPTO, the JPO and the WIPO. Updates of PATSTAT
are produced every six months, around April and Octo ber.

PATSTAT is a relational database: 20 related tables contain information on relevant dates
(e.g. of patent filing, patent publication, granting of patent), on patent applicants and
inventors, technological classifications of patents, citations from patents to other
documents, family links 25, etc. Updates of PATSTAT are produced twice a year.

4.2.4 Data availability according to EUMIDA

Like the U-Multirank project, the EUMIDA project (see http://www.eumida.org ) collects
data on individual higher education and research institutions. The EUMIDA project is

meant to test whether a data collection effort can be undertaken by EUROSTAT in the
foreseeable future. EUMIDA covers 29 countries (the 27 EU member states plus two
addition al countries: Switzerland and Norway) and investigates the data available from

national databases in as far as these are held/maintained by national statistical institutes,
ministries or other organizations. The EUMIDA project has demonstrated that a regul ar
data collection by national statistical authorities is feasible across (almost) all EU-member
states, albeit for a limited number of indicators ¢+ mostly of an input (instead of output -)

type.

The EUMIDA and U -Multirank project teams agreed to share information on issues such
as definitions of data elements and data sources, given that the two projects share a great
deal of data (indicators). The overlap lies mainly in the area of data related to the inputs
(or activities) of higher education and research institutions. A great deal of this input -
related information is used in the construction of the indicators in U -Map. The EUMIDA
data elements therefore are much more similar to the U-Map indicators, since U-Map
aims to build activity profilesfor individ ual institutions whereas U -Multirank constructs
performance profiles

The findings of EUMIDA point to the fact that for the more research intensive higher
education institutions, data for the dimensions of Education and Research are relatively
well covered, although data on graduate careers and employability are sketchy. Some

By patent family is a set of patents taken in various countries to p rotect a single invention (when a first
application in a country t the priority t is then extended to other offices). In other words, a patent family is
the same invention disclosed by a common inventor(s) and patented in more than one country (see: US
Patent and Trademark Office: www.uspto.gov ).
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data on scientific publications is available for most countries. However, overall,
performance-related data is less widely available compared to input -related data items.
The role of national statistical institutes is quite limited here and the underlying

methodology is not yet consistent enough to allow for international comparability of

data.

Table 4-1 below shows the U-Multirank data elemen ts that are covered in EUMIDA and

whether information on these data elements may be found in national databases

primarily focuses on the Teaching & Learning and Research dimensions, with some

additional aspects relating to the Knowledge Transfer dimension. Since EUMIDA never

ITEEwOl | wbOUI OUPOOWUOWEDOYT UWEOOWEDPOI OUPOOUWOI wE
it is only natural that dimensions such as International Orientation and Regional

Engagement are less prominent in the project.

The table illustrates that information on only a few U -Multirank data elements is
available from national databases and, moreover, what data exists is available only in a
small minority of European countries. This implies, once again, that the majority of data
elements will have to be collected directly from the institutions themselves.

Table 4-1: Data elements shared between EUMIDA and U-Multirank: their coverage in
national databases

Dimension EUMIDA and U -Multirank European countries where data element is
data element available in national databases
Teaching & relative rate of graduate CZ, FI, NO, SK, ES
Learning unemployment
Research expenditure on research AT*, BE, CY, CZ* DK, EE, FI, GR*, HU, IT,
LV* LT* LU, MT* NO, PL*, RO*, SI*, ES, SE,
CH, UK

research publication output AT, BE-FL, CY, CZ, DK, FI, FR, DE, GR, HU, IE
IT, LV, LT, LU, NO, NL, PL, PT*, RO*, SK, SI,

ES, SE, CH, UK
Knowledge number of spiroffs BE-FL, FR*, GR, IT (p), PT (p), ES
Transfer
third party funding CY, CZ, DE, IT, NL, NO, PL, PT, ES, CH
patents AT, BE-FL, CZ, EE*, FI, FR*, GR, HU, IE*, IT,

LU, MT*, NO, NL (p), PL*, SI, ES, UK
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International (no overlap between-Multirank
Orientation and EUMIDA)
Regional (no overlap betweenMultirank
Engagement and EUMIDA)

1 Source: Based on EUMIDA Deliverable D24 Review of Relevant Studiésated 20
February 2010 and submitted to the Commission on 1 March 2010).

1 indicates: There are confidentiality issues (e.g. national statistical offices may not be
prepared to make data public without consulting individual HEIS)

1 (p) indicates: Data are only partially available (e.g. only for public HEIs, or only for
(some) research universities)

1 The list of EUMIDA countries with abbreviations: Austria (AT), Belgium (BE),
[Belgium -Flanders community (BE-FL)], Bulgaria (BG), Cyprus (CY), Czech Republic
(C2), Denmark (DK), Estonia (EE), Finland (FI) France (FR), Germany (CE), Greece
(GR), Hungary (HU), Ireland (IE), Italy (IT), Latvia (LV), Lithuania (LV), Luxembourg
(LU), Malta (MT), Netherlands (NL), Norway (NO), Poland (PL), Portugal (PT),
Romania (RO), Slovakia (SK), Slovenia (SI), Spain (ES), Sweden (SE), Switzerland
(CH), United Kingdom (UK).

4.2.5 Expert view on data availability-Feunopean countries

The Expert Board of the U-Multirank project was consulted to assess for their six
countries ¢ all from outside Europe ¢ the availability of data related to the U -Multiran k
indicators.2” They gave their judgement on the question whether data was available in
national databases and/or in the institutions themselves. Table 4-2 shows that the
Teaching and Learning dimension scores best in terms of data availability. The
dimensions Research and Knowledge Transfer have far less data available on the
national level, but this is compensated by the data available at the institution level. The
same holds true, to a lesser extent, for the dimersion International Orientation, where
little data is available in national databases. The Regional Engagement dimension is the
most problematic in terms of data availability. Here, data will have to be collected from
the individual institutions.

27 Argentina, Australia, Canada, Saudi Arabia, South Africa and the US.
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Table 4-2: Availability of U -, UOUPUEOOWEEUE wi O1 01 OUUwhpOwWEOUOUUB

according to experts in 6 countries (Argentina/AR, Australia/AU, Canada/CA, Saudi
Arabia/SA, South Africa/ZA, United States/US)

Dimension

U-Multirank data element

Countries
where data
element is

available in
national
databases

Countries where
data element is
available in
institutional
database

Teaching & expenditure on teaching AR, US, ZA AR, AU, SA, ZA
Learning
time to degree AR, CA, US, ZA | AR, AU, CA, SA,
ZA
graduation rate AR, CA, US, ZA | AR, AU, SA, ZA
relative rate of graduate unemployment AU, CA, US
Research expenditure on research AR, AU, ZA AR, AU, SA, US,
ZA
number of postloc positions CA, US, ZA
research publidan output AR, AU, US AR, AU, SA, US,
ZA
international prizes won AR, CA, ZA
Knowledge size of TTO AU, CA, SA, ZA
Transfer
incentives for knowledge exchange AR AR, AU, CA, SA
CPD courses offered AU, CA, SA, ZA
universityindustry joint reseaktpublications | AR
number of spiroffs AU CA, US
third party funding AU, US CA, US, ZA
license income CA, US, ZA
license agreements AU AR, CA, ZA
co-patents CA, ZA
Patents AR AR, CA, US, ZA
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International educational programs iffeign language ZA AR, AU, CA, SA,
Orientation ZA

international academic staff ZA, US AR, AU, CA, SA,

us, ZA

joint degree programmes AR AR, AU, CA, US

international doctorate graduation rate us AR, CA, SA, US
Regional income from regional sources AU, CA, SA, ZA
Engagement

student internships in local/regional AU, SA, US, ZA

enterprises

graduates working in the region us

research contracts with regional business AR, CA, ZA

co-patents with regional firms ZA CA, ZA

regional participation in continuingducation AR, CA, ZA

Source: Based on-Multirank expert survey

If we look at the outcomes, it appears that for the Teaching & Learning indicators the
situation is rather promising (graduation rate, time to degree). In the Research
dimension, Expenditur e on Research and Research Publication Output data are best
represented in national databases. For the other dimensions, however, information is not
really available in national databases. According to the experts consulted, more data can
probably be found in institutional databases. However, if that is the case, there is always
a risk that different institutions may use different definitions or definitions that differ
from the ones used for the questionnaires applied in U -Multirank (see next section).

Even if there is information available in databases (national, institutional, or other), our

experts stressed that it is not always easy to obtain that information (for instance in case

of data relating to the dimension Regional Engagement). To obtain a better idea of data

availability, we carried out a special pre -test (see sectio4.3.3.

4.3 Data collection instruments

Due to the lack of adequate data sets, the UMultirank project had to rely largely on self -
reported data (both at the institutional and field -based levels), collected directly from the
higher education and research institutions. The main instruments to collect data from the
institutions were four online questionnaires: three for the institutions and one for

students.
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The four surveys are:

U-Map questionnaire
institutional questionnaire
field -based questionnaire

= =4 4

student survey.

In designing the questionnaires, emphasis was placed on the way in which questions
were formulated. It is important that they can only be in terpreted in one way and that
the reasons for asking a question are evident. A mix of open and closed questions was
used. Although a standard reference period is prescribed, we allowed for deviation in
some cases. The questionnaires also contain the optioror respondents to add comments
to their answers. To facilitate completion of the questionnaires, answers can be saved
temporarily for later access by the respondents. More detailed information on the
questionnaires is provided in the sections below.

4.3.1 Sefreported institutional data
4.3.1.1 UMap questionnaire

As explained, the U-Map questionnaire is an instrument for identifying similar subsets of
higher education institutions within the U -Multirank sample. Data is collected in seven
main categories:

1 general information: name and contact; public/private character and age of
institution;

1 students: numbers; modes of study and age; international students; students from
region;

1 graduates: by level of program; subjects; orientation of degrees; graduates

working in r egion;

staff data:; fte and headcount; international staff;

income: total income; income by type of activity; by source of income;

expenditure: total expenditure; by cost centre; use of full cost accounting;

= =4 -4 -

research & knowledge exchange: publications; patents; concerts and exhibitions;
start-ups.

The academic year 2008/2009 was selected as the default reference year. Respondents
from the institutions were advised to complete the U -Map questionnaire first before
completing the other questionnaires.
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4.3.1.2 |Institugnal questionnaire

By meansof U, UOUPUE OOz Uwb OU U b B dalebirdieceduanthée UUDOOOEDUI
performance of the institution. Like the U -Map questionnaire, this questionnaire is

structured along the lines of different data types to allow for a more rapid data collection

EawOl Tl wbOUUPUUUPOOZUWUI UxOOET OUUBwW3T 1 wgUI UUDPOO
following categories:

1 general information: name and contact; public/private character and age of
institution; university hospital,

students: enrolments;

programme information: bachelor/master programmes offered; CPD courses;
graduates: graduation rates; graduate employment;

staff: fte and headcount; international staff; technology transfer office staff;
income: total; income from teaching; income from re search; income from other
activities;

= =4 4 4

E ]

expenditure: total expenditure; by cost centre; coverage;
1 research & knowledge transfer: publications; patents; concerts and exhibitions;
start-ups.

As the institutional questionnaire and the U -Map questionnaire partly share the same

data elements, institutions were advised to first complete the U -Map questionnaire. Data

elements from U-Map are automatically transferred to the U -Multirank questionnaire

UUPOT wWEwWs UUEOUI T UwUOOO076 w3l I wE e defadifefenercd EU Wl Y Y
year.

4.3.1.3 Fieldbased questionnaire

The field-based questionnaire includes information on individual faculties/departments
and their programmes in the pilot fields of business studies, mechanical engineering and
electrical engineering. Like the institutional questionnaire, the field -based questionnaire
is structured along the different types of data requested to reduce the administrative
burden for respondents. Data was collected for the reference period 2009/2010 for data
which are expected to be subject to annual fluctuations; data for three subsequent years
was collected to calculate threeyear averages.

28 SeeAppendix 12 for the institutional questionnaire.
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The following categories are distinguished:

1 overview: name and address of unit responsible for organising the field; contact
person;

1 staff & PhD: academic staff, number of professors; international visiting/guest
professors; professors offering lectures abroad; professors with work experience
abroad; number PhDs; number post docs;

1 funding: external research funds; license agreementsincome; joint R&D projects
with local enterprises;

9 students: total number (female/international degree and exchange students);
internships made; degree theses in cooperation with local enterprises;

1 regional engagement: continuing education programmes/prof essional
development programmes; summer schools/courses for secondary education
students;

9 description: accreditation of department; profile with regard to teaching &
learning, profile with regard to research.

A second part of the questionnaire asks for details of the individual study programmes
to be included in the ranking. In particular the following information was collected:

1 basic information about the programme (e.g. degree, length); interdisciplinary
characteristics; full time/part time;

9 number of students enrolled in the programme; number of study places and level
of tuition fees; periods of work experience integrated in programme; international
orientation; joint study programme;

9 credits earned for achievements abroad; number of exchange students fom
abroad; courses held in foreign language; special features;

1 number of graduates; information about labor market entry.

4.3.2 Student Survey

For measuring student satisfaction (see section3.3.1), the main instrument is an online

student survey. In order to assure that students are not pressured by their
institution/teachers to rate their own institution favorably, the institutions were asked to

invite their students individually to participate in the survey either by mail or email ¢

rather than having them complete the survey in the classroom. Access to the
questionnaire was controlled by individual passwords. The student questionnaire uses a

combination of open questions and pre-defined answers and asks for the st | OUUz wWEEUDE
demographic data and information on their programme. The main focus of the survey is

on the assessment of the teaching and learning experience and on the facilities of the

institution.
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In order to control for possible manipulation by institut ions, a number of control
guestions were included in the questionnaire. Students were asked for information on
how they received the invitation and whether there were any attempts by teachers, deans
or others to influence their ratings.

In relation to the student survey, the delimitation of the sample is important. As students
were asked to rate their own institution and programme, students who had just started
their degree programme were excluded from the sample. Hence students from the
second year onwards in bachelor and master programmes and from the third year
onwards in long (pre -Bologna) programmes were meant to be included. In order to have
a sample size that allows for analysis, the survey aimed to include up to 500 students by
institution and field.

4.3.3 Pretesting the instruments

A first version of the three new data collection instruments (the institutional
guestionnaire, department questionnaire and student questionnaire) was tested between
June and September 2010. The WMap questionnaire had already been tested. The U
Multirank questionnaires were tested in terms of cultural/linguistic understanding,
clarity of definitions of data elements and feasibility of data collection. Ten institutions
were invited to complete and comment on the institutional a nd departmental
questionnaire and to distribute 20 student questionnaires. The selection was based on the
list of institutions that had expressed their interest in participating in the project. In
selecting the institutions for the pre-test the U-Multirank team considered the
geographical distribution and the type of institutions.

Since not all institutions responded fully to the pre -Ul UUOwWEws OPT T UwYI UUDOO:
additional 18 institutions. Instead of asking them to provide all the data on a relat ively

short notice, these institutions were contacted to offer their feedback on the clarity of the

questions and on the availability of data.

According to the pre -test results, the general format and structure of the institutional
gquestionnaire seemed to be clear and userfriendly. The pre -test showed, however, two
types of problems for some indicators. Several indicators require a more precise
specification, definition and/or examples. Respondents worried that for some indicators
the definitions might no t be sufficient for internationally comparable results. Secondly,
several indicators presented difficulties to respondents because the required data was
not centrally collected by the institution. Some of the frequently mentioned availability
problems are presented separately for each dimension.

Teaching and learningQuestions about student numbers and study programmes seem to
be unproblematic in most cases. Problems emerge however with some output-related

91



data elements such as graduate employment, where dten data is not collected at the
institutional level. Interdisciplinarity of programs proved to be another problematic
indicator, where problems emerged due to the definition of the concept and the absence
of the required data.

ResearchMost data items in this dimension did not lead to problems. In fact, some of the
key indicators are extracted from international bibliometric databases anyway and did
not need data provision from the institutions. As expected, some difficulties emerged for
s Erglitedoutx U0Uz 6 w21 EUx1 UWET I pOPUPOOUWPT Ul WEEOOI E wl

Knowledge Transfeand Regional Engagementompared to Teaching and Research, these

two dimensions are less prevalent in existing national and institutional databases and

therefore presented some data avaDEEDODPUa wx UOEOI OU8 w31 PUwPEUWU
POUODPOT wPOwUT T wUI T PDOO6z WEOEwWs UVUUET OUwbOUI UBUIT b x
information on start -up firms and professional development courses was not always

available for institutions as a wh ole.

International Orientation.Information on international students and staff, as well as on
programmes in a foreign language was largely available. As expected, the question of
I OPwUOWET | DOl wEOws DOUI UOEUDPOOEOWUUUET OUz wEEOIT w

In sum, the institutional questionnaire worked well in terms of its structure and
usability. The respondents did not find the questionnaire excessive or burdensome. The
pre-test did reveal a need for clearer definitions for some data elements. Pretest results
also indicated that some data elements, although highly relevant and valid, could not be
feasibly collected because institutions did not have such data. With respect to this issue
the project team, with the help of the Advisory Board, had a critical look at the
problematic indicators and decided which items to drop and which to keep in the further
stages in the project. In short, the feedback and recommendations from the pretest were
fed into a second, modified version of the institutional questionnaires that wer e used
during the pilot phase.

The field-based questionnaire was pretested in five departments. Some other
institutions sent a few general comments on particular issues and questions. Problems
with regard to the availability of data were reported mainly o n issues of academic staff
(e.g. fte data, international staff), links to business (in education/internships and

research) and the use of credits (ECTS). fie definition of the categories of academic staff

definitions.
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The length of the questionnaire was raised as an issue. Some institutions wished to have
a shorter questionnaire, yet some mentioned missing items such as those relating to e.g.
social issues and diversity.

The student survey was pre-tested on a sample of over 80 students. In general, their

comments were very positive. The questions were felt to be clear and understandable

EOEw EExUUUI Ew Ul Ol YEOUwWw DPUUUI Uw Oiw UTTw UOUE
experience/environment. Some students would have preferred more questions about the

social climate at the institution and about the city or town in which it was situated; a

number of reactions (also from pre-test institutions) indicated that the questionnaire

should not be any lengthier, however.

Comments were received about the phrasing of some questionst in particular the need

to take the national structures and situations into account. A major challenge deduced

from these comments is how to compare across cultures studentg WEUUT UUOT OG0 wOI u
institutions. Based on approved instruments from other fields (e.g. surveys on health
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specific constellations of services/conditions in higher education with respect to teaching

and learning. These anchoring vignettes are explained in section6.3.2and appendix 9.

The main conclusions from the pretest were:

1 The project had to find a compromise between two conflicting goals: to cover all
relevant issues on the five dimensions of U-Multirank and to limit the
questionnaire in terms of length. A particular problem of the study was that we
could not decide a priori which indicator would be valid, reliable and feasible. In
order to come to a meaningful and comprehensive set of indicators at the
conclusion of the U-Multirank pilot study we had to aim for a broad data
collection to cover a broad range of indicators. The final list of indicators that
came out of the wider pilot test (presented in chapter 6) was assumed to be less
extensive than the list analyzed in the pre-test phase.
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instead of data from existing data sets. In the pre-test, institutions were allowed
to provide estimates as long as they clearly indicated such cases; this enabled us
to get an impression about the precision of data.

I For the student questionnaire the conclusion was that there is no need for
changes in the design. Comments received showed that the questionnaire is seen
as a useful instrument.
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4.3.4 Supporting instruments

In order to assure that a comparable data set was obtained, a number of supporting
instruments were prepared for the four U -Multirank surveys. These instruments ensure
that respondents will have a common understanding of definitions and concepts. This is
particularly important as institutions from diverse national settings are an important
source for data collection. The pre-test indicated differences between countries in terms
of understanding some of the items. The following supporting instruments were
provided to offer more clarity to the respondents during the process of data collection:

1 A glossaryof indicators for the four surveys was published on the U -Multirank
website. Throughout the data collection process the glossary was updated
regularly.

1 ufrequently asked questiansu % O Aw Ul EUDPOOwW Ol ROwWwUOwWEwWs ' |
launched on the website. This allowed questions to be asked concerning the
guestionnaires and for contact with the U -Multirank team on other matters.

1 Protocolsdescribing data collection and handling were developed to explain to the
institutions in detail how the different steps were laid out from the start to the
finish and the finalising of the data collection.

1 A technical specifications protoctur U-Multirank was developed, introducing
additional functions in the questionnaire to ensure that a smooth data collection
could take place: the option to download the questionnaire in Pdf format, the
option to transfer data from the U-Map to the U-Multirank institutional
questionnaire, and the option to have multiple users access the questionnaire at
the same time.

1 We updated the U-Multirank websi te regularly and provided information about
the steps/time schedules for data collection.

1 Allinstitutions had clear communication partners from the U -Multirank team.

4.4 A concluding erspective

This chapter, providing a quick survey of existing databases, underlines that there are
very few international databases/sources where data can be found for our type of
rankings. The only sources that are available are international databases holding
bibliometric and patent data. This implies that, in particular for a ranking that aims to
sketch a multidimensional picture of an institution at the institutional and disciplinary

field levels, one will have to rely to a large extent on data collected by means of
guestionnaires sent to representatives of institutions, their students and + possibly ¢ their
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graduates. One could even go beyond these stakeholder groups and include employers

and other clients of higher education and research institutions, but that would make the

task even bigger. The way the data are collected hen becomes a critical issue, where
EOOxUOOPUI UwiT EYl wUOWEI wEUDPOUWEI UPT 1 OwEOOXxUI I
efforts, etc. Different questionnaires will have to be sent to the different data providers:

institutions, representatives of departments in the institution and students. Sampling

techniques  (selecting/identifying institutions,  departments/programmes, their
representatives and their students) are crucial, as is the intelligent use of technology

(internet, visualisation techniques, supporting tools). The language of the questionnaire

is another crucial element for ensuring a good response to the questionnaire.

In addition, challenges in terms of comparability occur. As rankings order their objects in
terms of their scores on quantitative indi cators they require uniform definitions of the
underlying data elements. The U-Multirank questionnaires therefore were accompanied
by a glossary of definitions and an FAQ facility to improve the reliability of the answers.
However, as a result of differences in national higher education systems, different
accounting systems, as well as different national customs and definitions of indicators,
there are limits to the comparability of data. Therefore, respondents will always have to
have the opportunity to pr ovide footnotes and comments to the data they submit
through the questionnaires. In a few cases, one may have to allow respondents to
provide estimates for some of the answers if data is otherwise unavailable or too costly to
collect. Checking the answers can be done based on internal consistency checks,
comparing data to that of other institutions, or making use of data from other sources,
but this clearly also has its limits.

What this chapter has made clear is that the questionnaires and surveys need tobe tested
first on a small scale before embarking on a bigger survey. Taking into account the
experiences from other similar ranking/data collection projects, and making use of the
advice of external experts and national correspondents in the testing and further
execution of the survey is yet another part of the provision that needs to be part of the
data collection strategy.
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5 Testing tMultirank: pilot sample and data collection

5.1 Introduction

Now that we have presented the design and construction process for U-Multirank, we
will describe the feasibility testing of this multidimensional ranking tool. This test took
place in a pilot study specifically undertaken to analyse the actual feasibility of U -
Multirank on a global scale. In this chapter we will desc ribe the processes of recruiting
the sample of pilot institutions and data collection in the pilot study ¢ the collection of
both self-reported institutional data and data from international databases.

5.2 The global sample

A major task of the feasibility stud y was the selection of institutions to be included in the
pilot study. The selection of the 150 pilot institutions (as specified in the project outline)
needed to be informed by two major criteria: including a group of institutions that
reflects as much institutional diversity as possible; and making sure that the sample was
regionally and nationally balanced. In addition we needed to ensure sufficient overlap
between the institutional ranking and the field -based rankings in business studies and
two fields of engineering.

As has been indicated in chapter 2 of this report, one of the basic ideas of U-Multirank is
the link to U -Map. U-Map is an effective tool to identify institutional activity profiles of
institutions similar enoug h to compare them in rankings. Yet at this stage of its
development U-Map includes only a limited number of provisional institutional profiles
which makes it insufficiently applicable for the selection of the sample of pilot
institutions for the U -Multiran k feasibility test. Since U-Map cannot yet offer sets of
comparable institutional profiles we needed to find another way to create a sample with
a sufficient level of diversity of institutional profiles. We do not (and cannot) claim that
we have designed asample that is representative of the full diversity of higher education
in the world (particularly as there is no adequate description of this diversity) but we
have succeeded in including a wide variety of institutional types in our sample.

Potential pil ot institutions to be invited for the sample were identified in a number of
ways:

1 The existing set of higher education institutions in the U -Map database was
included. This offered a clear indication of a broad variety of institutional
profiles.



1 Some universities applied through the U -Multirank website to participate in the
feasibility study. Their broad profiles were checked as far as is possible against
the U-Map dimensions in order to be able to describe their profiles.
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team) were asked to suggest institutions that would reflect the diversity of higher
education institutions in their country. Clearly this is easier to do in large
countries where we planned to include six or mo re institutions (see Table 5-1)
than in small countries where only one or two institutions could be included. For
the latter countries we looked at institutional diversity across the group of small
countries.

I Someinternational networks of institutions expressed an interest to be involved
in the project and suggested institutions with specific profiles to participate in the
pilot study.

1 Our field -based partner organizations (FEANI, EFMD) were consulted with
regard to the field based rankings and suggested institutions that offer
programmes in the fields addressed by the pilot study (business studies and two
fields of engineering).

Looking at the final sample, we are confident that the group of pilot institutions has
sufficient institutional diversity. The U -map profiles of the institutions reflect variation
regarding the five dimensions. In addition the sample covers a few specialized
institutions. To illustrate this, the sample includes: an Institute for Water and
Environment, an agricultural university, a School of Petroleum and Minerals, a military
academy, several music academies and art schools, universities of applied sciences and a
number of technical universities.

The 159 institutions that agreed to take part in the U-Multirank pilot are spread over 57
countries. The distribution between European and non -European countries is as follows:
94 institutions are from countries of the European Union; 15 are from non-European
Union but European countries and 50 institutions are from outside Europe. This
distribution reflects a 2/3 mix between European and non-European countries.

Two countries turned out to be particularly problematic: the US and China. Our national
correspondents explained that Chinese universities are reluctant to participate in
rankings when they cannot predict the outcomes of participation and fear being placed
in an unfavourable position. In addition there appear to be formal reasons why the
Chinese government is hesitant to stimulate participation . In the US the U-Multirank
project is perceived as strongly European-focused, which kept some institutions from
participating. For both countries we tried to address and resolve these concerns, and
contacted our networks again, published articles in relev ant newsletters and received
help from the European Commission. Yet it was impossible to reach the target number in
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these two countries. On the other hand there was an interest from regions/countries that
were not initially intended to be included, i.e. Af rica, Latin America and the Near East.

The problems with some countries are an important aspect regarding the feasibility of a
global implementation of U -Multirank. All in all the intention to attain a sufficient
international scope in the U-Multirank pil ot study by means of a global sample can be
seen as successful. Finally 115 institutions submitted data as part of the pilot study.

Table 5-1: Regional distribution of participating institutions

Region and Country Initial Institutions Institutions Institutions | Institutions which
proposal for  in the final  that confirmed which delivered U-
number of pilot participation delivered U- Multirank
institutions selection Multirank institutional data
institutional and U-Map data
data

July 2010 February 2011 April 2011 April 2011

I. EU 27 (population in millions)
Austria (8m) 2 2 5 5 4
Belgium (10m) 3 3 5 3 3
Bulgaria (8 m) 2 3 3 3 3
Cyprus (1m) 1 1 1 1 0
Czech Republic (10m 3 4 4 4 4
Denmark (5m) 2 5 4 4 3
Estonia (1m) 1 2 1 1 1
Finland (5m) 2 3 2 2 2
France (64m) 6 9 6 3 3
Germany (84m) 6 9 8 5 5
Greece (11m) 3 4 2 1 1
Hungary (10m) 3 4 3 3 3
Ireland (4m) 1 1 6 5 5
Italy (60m) 6 8 6 5 5
Latvia (2m) 1 1 1 1 1
Lithuania (3m) 1 2 1 1 1
Luxembourg (0.5m) 1 1 1 0 0
Malta (0.4m) 1 1 0 0 0
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Region and Country Initial Institutions Institutions Institutions | Institutions which
proposal for  inthe final that confirmed which delivered U-
number of pilot participation delivered U- Multirank

institutions selection Multirank institutional data
institutional = and U-Map data

Netherlands (16m) 3 7 3 3 3
Poland (38m) 6 12 7 7 6
Portugal (10m) 3 3 4 3 3
Romania (21m) 3 5 5 4 4
Slovakia (5m) 2 1 1 0 0
Slovenia (2m) 1 2 1 1 1
Spain (46m) 6 7 7 5 4
Sweden (9m) 2 3 3 3 3
?:Sr;irt:)d Kingdom 6 8 4 > 5
Total EU 77 102 94 75 70

Il. Europe T Non EU

Russia 4 2 2 2
Switzerland 6 5 3 3
Turkey 6 2 2 2
Norway ° 4 4 3 3
Liechtenstein 1 0 0 0
Iceland 1 1 1 1
Croatia - - 1 1 1
Total nonEU 5 22 15 12 12

[ll. Outside Europe

us 19 24 4 1 1
Canada 6 6 3 1 1
Japan 5 9 2 2 2
China 10 11 2 1 1
India 5 7 4 2 2
Australia 3 8 7 6 6
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Region and Country Initial Institutions Institutions Institutions | Institutions which
proposal for  inthe final that confirmed which delivered U-
number of pilot participation delivered U- Multirank

institutions selection Multirank institutional data
institutional = and U-Map data

Other Asia
T The 1 1 1
Philippines
 Taiwan 1 1 0
5 2
9 Vietnam 2 1 1
1 Malaysia 1 0 0
9 Indonesia 1 0 0
Latin America
 Mexico 2 2 2
5 3
T Colombia 1 1 1
9 Chile 1 1 1
Africa
9  South Africa 5 5 3 0 0
Other Africa 3 3 1 1
Israel 2 2 1 1
Saudi Arabia 4 3 2 2
Other Middle East
1 Algeria 5 2 2 2
1
1 Lebanon 1 1 1
 Tunisia 1 1 1
1 Egypt 1 0 0
1 Morocco 2 0 0
Total non-Europe 68 75 50 28 27
Total 150 216 159 115 109
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During the pilot study there was some criticism that top research institutions were
underrepresented in our sample. For this reason we performed an additional check on
the representativeness of our sample in tams of the inclusion of internationally -oriented
top research institutions. We analysed how the institutions of our sample perform in
existing international rankings focusing on research excellence. The analyses showed
that a significant number of institut ions in our sample are listed: 19 institutions are in the
top 200 of the Times Higher Education ranking, 47 in the top 500 of the ARWU ranking
and 47 in the top 500 of the QS ranking. Since the exact number of higher education
institutions in the world is not known we use a rough estimate of 15,000 institutions
worldwide. In that case the top 500 comprises only 3% of all higher education
institutions. In our sample 29% of the participating institutions are in the top 500, which
indicates an overrepresentation rather than an underrepresentation of research intensive
institutions in our sample.

With respect to the sample at the level of the three fields of study the situation was as
follows. Of the 272 departments that agreed to participate in the field -based pilot study
165 (61%) (partially) completed the departmental questionnaire. Participation across the
three fields was well-balanced: 57 departments in business studies participated, 50 in
electrical engineering and 58 in mechanical engineering. Many institutions participated
in more than one field and 14 did so in all three fields.

As has been explained, the field pilot study included a student satisfaction survey.
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students to take part in a survey. 106 departments agreed to do so. Some institutions

decided to submit the information requested in the departmental questionnaire but not

to participate in the student survey as they did not want it to compete with their own

surveys or effect participation in national surveys. In other institutions, students were on

holiday or taking examinations during the pilot study survey window. In some cases the

response rate was very low and the institutions concerned were excluded from this

dimension of the analysis.

In total 6,770 students provided data via the online questionnaire. After data cleaning we
were able to include 5,901 student responses in the analysis: 45% in business studies; 23%
in mechanical engineering; and 32% in electrical engineering.

5.3 Data collection

The data collection for the pilot study took place via two different processes: the
collection of self-reported data from the institutions involved in the study (including the
student survey) and the collection of data on these same institutions from existing
international databases on publications/citations and patents. In the following sections
we discuss these data collection processes

102



5.3.1 Institutional sedfported data
5.3.1.1 The process

The process of data collection from the organizations was organised in a sequence of
steps (see Figure 5-1 ). First we asked the institutions, after official confirmation of
participation, to fill in a contact form. This contact form identified a per son at the
institution as the contact for the project. This contact person received the access codes for
the questionnaires. When an institution did not fill in the contact form we sent a
reminder after two weeks. If we did not receive an answer we called the institution. This
follow -up call was in nearly all cases regarded as valuable and most of the institutions
submitted their contact form in response. The data collection entailed the following
instruments:

1 The U-Map questionnaire to identify institution al profiles
9 Institutional ranking:

0 U-Multirank institutional questionnaire
1 Field-based ranking:

0 U-Multirank field -based questionnaires

0 U-Multirank Student survey
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Figure 5-1: U-Multirank data collection pr ocess
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The institutions were given seven weeks to collect the data, with deadlines set according
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was the successful submission of the contact form.

The next stepto ensure a high response rate was to review whether the institutions did

in fact access their questionnaire accounts. If the account had not been accessed four
weeks after sending out the access information, we emailed a reminder and asked
whether there had been any problem with the account. We advised the institutions to
start working with the questionnaires in a certain order beginning with the U -Map and
then the U-Multirank questionnaires, since a tool had been developed to facilitate the
transfer of overlapping information from the U -Map questionnaire to the U-Multirank
institutional questionnaire. The field -based questionnaires could be completed in parallel
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to the institutional questionnaires. After the deadlines for data submission had passed,
we checked on the questionnaires submitted by the institutions. If only one of the two
institutional questionnaires had been submitted, reminders were sent out. These
different steps allowed us to actively follow the data collection process and to assist
instit utions as needed.

An important element in terms of quality assurance of the data was a feedback loop built
into the process. After the institutions had submitted their questionnaires their data was
checked and we provided comments and questions. This provided the institutions with
an opportunity for a second submission in which they could provide answers to the
guestions, check their data, correct inconsistencies and add missing information.

Organising a survey among students on a global scale was one of he major challenges in
these usually focus on general aspects of student life and their socieeconomic situation.
To the best of our knowledge there is no global survey asking students to assess aspects
of their own institutions and programmes. So we had no way of knowing whether
students from different countries and cultures would assess their institutions in
comparable ways. In Chapter 8 (8.2 we will discuss the flexibility of our approach to a
global scale student survey.

The data collection through the student survey was organized by the participating
institutions. They were asked to send invitation letters to their students, either by regular
mail or by email. We prepared a standard letter to students explaining the purpose of the
survey/project and detailing the URL and personal password they needed to access the
online questionnaire. Institutions were able to download a package including the letter
and a list of passwords (for email invitation) and a form letter (for printed malil
invitations). If the letters were sent by post, institutions covered the costs of postage. No
institu tion indicated that it did not participate in the student survey because of the cost
of inviting the students.

In some countries (e.g. Australia) the students were taking examinations or were on
vacation at the time the survey started. As a consequence sme institutions decided not
to participate in the survey; others decided to postpone the survey. As indicated earlier a
total of 6,770 students participated in the survey, of this total 5,901 could be included in
the analysis.
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5.3.1.2 Followup survey

After the completion of the data collection process we asked those institutions that
submitted data to share their experience of the process and to provide comments or
suggestions for further improvement of the procedures and instruments. In this section
we highlig ht the main outcomes.

One particular issue was the burden of data delivery in the various surveys. As can be
seen in Table 5-2 this burden differed substantially between the pilot institutions. The
average time spent per questionnaire was around five to six days.

Table 5-2: Selfreported time needed to deliver data (fte staff days)

Data collection tool N Minimum  Maximum Mean
Institutional questionnaire 26 1.0 30 6.9
Field guestionnaire Business 14 0.2 20 4.7
Field questionnaire Electrical Engineering 11 1.0 15 5.5
Field questionnaire Mechanical Engineering 14 1.0 20 6.0
Organization of student survey 18 0.2 21 4.4

The analysis also showed that European insitutions spent significantly less time on
delivering the data than the institutions from outside Europe .

Table 5-3: Selfreported time needed to deliver data (fte staff days): European vs. non-
European institutions

Data collection tool Europe Non-Europe
Mean Mean
Institutional questionnaire 6.2 15 8.3 10
Field guestionnaire Business Studies 2.5 10 7.3 7
Field guestionnaire Electrical Engineering 3.5 8 7.0 5
Field questionnaire Mechanical Engineering 4.6 7 7.0 4
Organization of student survey 4.1 7 7.9 7
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Figure 5-2 shows that the data collection process and procedures were judged positively
by pilot institutions although some institutions were not complete ly satisfied.

Figure 5-2: Follow up survey: assessment of data procedures and communication
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Other questions in the follow -up survey referred to the efficiency of data collection and

the clarity of the questionnaires. In general the efficiency of data collection was reported
to be good by the pilot institutions; critical comments indicated some confusion about

the relationship between the U-Map and U -Multirank institutional questionnaires.

Figure 5-3: Follow up survey: assessment of data collection process
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Some institutions were critical about the clarity of questions. Comments show that this

criticism refers mainly to issues concerning staff data (e.g. the concept of full-time
equivalents) and to aspects of research and knowledge transfer (e.g. international

networks, international prizes, cultural awards and prizes).

In the follow -up survey we also asked about major problems in delivering the data. Most
pil ot institutions reported no major problems with regard to student, graduate and staff
data. If they had problems these were mostly with research and third mission data
(knowledge transfer, regional engagement) (SeeFigure 5-4).

107




Figure 5-4: Follow up survey: Availability of data
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5.3.1.3 Data cleaning

As was indicated earlier, due to the lack of relevant and useful data sets we had to rely
largely on self-reported data (both at the institutional and the field -based level). This
inevitably raises the question of the control and verification of data. Based on the
experiences from U-Map and from the CHE ranking we applied a number of

mechanisms and procedures to verify data. Verification refers to the identification and

correction of errors due to:

1 Misunderstandings of definitions, concepts, etc.
1 Simple data errors
1 Potential manipulation of data

In order to reduce the number of errors due to misunderstanding of definitions and

concepts we prepared a glossary of indicators for the four surveys. In addition to that a
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website. Furthermore, we shared the U-map protocol and the U-Multirank technical

specification email (see gpendices 10 and 11 with the institutions to ensure that a

smooth data collection could take place. If despite these tools questions of definition still

occurred, all universities had clear communication partners in the U -Multiran k team.

The main part of the verification process consisted of the data cleaning procedures after
receiving the data. A general and central feature of these procedures was the direct
communication with the institutions. If inconsistencies and questions co uld not be
solved, the particular data were not included in the pilot data analysis. The main data
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cleaning procedures carried out on the data provided by the institutions are described
below.

The institutional questionnaires

For the institutional question naires we performed the following checks:

1 A check on the outliers in the data elements: the raw data (the answers provided
by the institutions) were first analysed regarding outliers. If a score was
extremely high or low (compared to the scores of the other institutions on that
data element), the data element was flagged for further analysis.

1 A check on the outliers in indicator scores: the scores on the indicators were
calculated using the raw data and the formulas. If a score was extremely high or
low (compared to the scores of the other institutions on that indicator), the data
element was flagged for further analysis.

1 A check for missing values: the data elements where data were missing or not
available were flagged. Comments regarding reasons for missing data were
studied and the missing values were compared to data from other institutions
from the same country.

These three checks were first performed for the entire data set. In addition, more detailed
checks were performed within a country or region. T he focus of these more detailed
checks was on:
1 Reference years: a basic check on the consistency of the reference years.
1 Comments: the comments were used as a source of information for missing
values and for potential threats to the validity due to deviant interpretations.

If an outlier occurred, the website of the institution was checked to see whether we could
find information regarding the relevant data element. The same procedure was followed
when information was missing. If the website did not provide the information, other
publicly available data sources were identified and studied to find out whether the

outlier was due to inadequate interpretation and data provision regarding the

question/data element or to a particular characteristic of the institut ion.

The departmental questionnaires

For the departmental questionnaires the following checks took place:

i Feedback cycles during the data collection process. After the first deadline we
reviewed the data delivered thus far and inserted questions into the
questionnaire which was sent again to the institutions.

1 Analyses of outliers: for each indicator outliers were identified and analysed in
more detail. Points of reference were the total average of scores of a given
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number/indicator, field -based averages,and national averages (as far as the
sample included several institutions from that country).

1 Analyses of differences within a country: as far as the sample allowed, an analysis
took place to identify country -specific outliers or inconsistencies.

1 Analyses of trends over time: most indicators refer to three -year averages. The
data provided were studied over time and specific changes in trends were
analysed.

The student survey

For the student survey, after data checks we omitted the following elements from the
gross student sample:
¢ ., bUUDPOT WEEUEwWOOwWUT 1T wUUUET OO0UzwbhbOUUPUUUDOO
1 Missing data on their field of study (business studies, mechanical engineering,
electrical engineering)
9 Students enrolled in programs other than bachelor/short national first degree
programs and master/long national first degree programs
T Students who had spent little time on the questionnaire and had not responded
adequately. Students had to answer at least parts of the questions that are used to
calculate indicators and give the necessary information about their institution,
field of study and programme they are enrolled in. In addition we used the time
to complete the questionnaire (which is tracked in the online survey system) as an
indicator.
Students who reported themselves as formally enrolled but not studying actively
Students reporting that they had just moved to their current institution
Students who obviously did not answer the questionnaire seriously
In addition we performed a recoding exercise for those students who reported
theiUwi Dl OEwOl wUUUEAwWEUws OUT T Uz8w! EUI EwOOwUT 1
programme they reported, the field was recoded manually in all cases where a
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clear attribution was possible. In this process we took into consideration the
attribution of progra mmes to fields as reported by the institutions in the
department questionnaire.

As a result of these checks the data of about 800 student questionnaires have been
omitted from the sample.

5.3.2 International databases

The data collection regarding the bibliometric and patent indicators took place by
studying the relevant international databases and extracting from these databases the
information to be applied to the institutions and fields in the sample.
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5.3.2.1 Bibliometric data

As indicated in chapter 4, we analysed the October 2010 edition of the Web of Science
database (Wo0S) to compile the bibliometric data of the institutions involved in the
sample. A crucial aspect of this analysis was the identification of the sets of publications
produced by one and the same institution, which is then labelled by a single,
SUUEOEEUEDUI Ez wOEOI wUET 6 w

The institutions were delimitated according to the set of WoS -indexed publications that

contain an author affiliate address explicitly refer ring to that institution. The address

information may comprise full names, name variants, acronyms or misspellings. This

information was ¢ as yet-1 EUT I Ul E uEBOPuOE wuDEDOT UOwbHE1 dwbbUT O
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would need an interaction with one or more representatives of each institution. As a

result, 100% completeness for the selected set of publications cannot be guaranteed.

The identified institutions may comprise multiple affiliations (branches) ¢ including
hospitals, clinics or other medical centers ¢ located elsewhere within the same city,
region or country. For the institutions participating in the sample, statistics were
produced that are sufficiently represented in th e WoS database, either in the entire WoS
or in the pre-selected WoS fields of science.

Six indicators were selected for usage in either the institutional ranking and/or the field -
based ranking. Note that this set includes four new performance indicators t hat have
never been used before in any international ranking of higher education institutions. The
following four indicators have especially been designed for U -Multirank:

International joint research publications;
University -industry joint research public ations;
Regional joint research publications;

Highly cited research publications.

== =4 4

Further information on each of the six bibliometric indicators used in the pilot study is
presented below.

1) Total publication output

Frequency count of research publications with at least one author address referring to the
selected main organization. This is primarily an indicator of research output, reflecting
research capabilities and capacity. Since these publications are issued in peereviewed
journals, they also signify a certain degree of research quality.
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2) International joint research publications

Frequency count of publications with at least one author address referring to the selected
main organization and one or more other addresses referring to another country. This is
an indicator of research collaboration with partners located in other countries.

3) University-industry joint research publications

Frequency count of publications with at least one author address referring to the selected
main organization and one or more other addresses referring to a private sector
organization. This is an indicator of research collaboration with partners in the private
sector, either domestically or located in other countries. The delimitation of private sector
organization was done in accordance to a CWTS classification system of institutional
addresses into major institutional sectors (for more details, see Tijssen et al. 2009).
Statistical information on 500 universities worldwide is freely available at the CWTS
website: www.socialsciences.leiden.edu/cwts/products -services/scoreboard.html

4) Regional joint research publications

Frequency count of publications with at least one author address referring to the selected

main organization and one or more other addresses referring to a private sector
organization. This is an indicator of research collaboration with partners within the sub -
OEUDOOEOwWUI T POOSwW3T 1 wEI OPOPUEUDPOOWOI wUI T DOOUWE
system within Europe. In this pilot study the regions are NUTS2 regions, basically

equivalent to provinces within most countries (the smallest European countries have no

NUTS2 regions. This analysis is, by necessity, restricted to European main organizations.

In a possible next stage of UMultirank we expect to a pply a different, and more flexible,

way of delineating regions which will enable us to broaden the scope beyond Europe.

We will use the physical distance between co-authoring partners as computed from the

distance between corresponding cities mentioned in the author addresses. The
methodology was developed by CWTS in 2011 (Tijssen et al., 2011; Waltman et al., 2011).
3TPUWPDPOOWEOOOPWUUWETI OPOI EUI wEwWUI UPT Uw Ol wul 1

5) Fieldnormalized citation rate

This is an indicator of citation -based international scientific impact. More specifically, a

field -normalized citation impact score, where the fields are equivalent to the Thomson

based on the average impact score of all journals assigned to a field. A score larger than

one represents a citation impact above world average within than field of science,

whereas scores below one represent below average impact. Mean Normalized Citation

2EOUI WUEOUI Uwm, - "2AWEIT UPT 1 OwY3 WWEOEwWHG!I WwEUI wE
sT OOEzZwEUwWUT I wbOUI UOGER®Y Ot fOaukOu B U 100 i D@ EuRJEE (O UB uwk
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research performance. High scores on this indicator are associated with international-
Ol YI Ows Ul Ul EUET wgUEODPUaz6

6) Highly cited research publications

This is an additional indicator of citation -based international scientific impact that

focuses on the topend of the citation impact distribution within fields of science. The

highly cited publication per field, is compared to the expected number of publications

b8l dwhyliwdi wOUT EOPAEUDPOOZUwxUEOPEEUDPOOWOUUXUU
Ul xUI Ul OUUWEwWs UUUxOUUZwlOi wi DOPDOEREWE EHx VPEDDE
surplus is associated with international-O1 Y1 OQws Ul Ul EUET wi RET OO1 OEIl 781

The bibliometric data in the pilot version of U -Multirank database refer to one
measurement per indicator. In the case of theindicators #1-#4 (seesection 4.2.2 the most
recently available publication year was selected for producing statistical data: 2010. The
statistics are in form of frequency data or as frequency categories (frequency range).
Also, in the case of indicators #2, #3, and #4 the data were expressed as the share of -co
publications within total publication input. The citation impact data require a citation
window stretching back into the recent past in order to collect a sufficiently large
number of citations. The window comprises the time -span 20052009 or 20062010.

3TT wxUEOPEEUPOOWEOUOUWEEVUEWEUIl wEOOWEEUI Ew 00
publication is attributed in full to each main organization listed in the author addresses.

The research U EOPEEUDPOOWEOUOUUwUT I 1 BEUDGYPUWEGEDODOB®C
within the WoS: articles, notes, reviews, conference proceedings, papers, letters. The

annual statistics refer to publication years (rather than database years).

The computation routi ne for the field-normalized citation rate indicator involved
collecting citations to each publication according to a variable citation window, where
each publication is tracked with the constraints of the pre -set time period. For instance,
within the time period 2005-2009 all publications from 2005 are tracked for five years up
to and including 2009; those published in 2006 were tracked for four years, etc. The most
recent publication year was not included to prevent the occurrence of statistical biases in
the field -normalized citation rate due to low citation counts and extremely low expected
counts.

(Ow UT 1T wEEUI woOl wsi T T OawEPUI EwUI UI EUET wxUEOD
EPUUOUPEUUDOOUWPI Ul WEEOEUOEUT EwWEAa wE xres@ach O wE w i
EEUI EZwEOEUOI OUwUaxl Uo6wWEUUPEOI UOwWUIT YPI PUBwW3T 1 U
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The research publications in the three fields of our pilot study (business studies,
mechanical engineering and electrical engineering) were delimitated according to the
WoS-indexed journal in which they are published, which are in turn classified by
Thomson Reuters experts into one or more Journal Categories. The Journal Categories,
sometimes referred to as Subject Categories, are treated as (sub)fields of science.
Obviously, these fields should be seen as crude general representations of the
corresponding knowledge domains. As such they may not (fully) align with the
perceptions or institutional delineations of such a field within a main organization. These
three fields comprise the following Journal Categories:

T ' 0UDPOI UUows! UUPOI UUZzOws, EOET 1 O1 60z Ows! UUDOI
T ,1EIl EOPEEOwW$O1 POI 1 UDOT ows $O01 POI 1 UPOT Ow, | ET E
T $0l EOUPEEOwW$ O1 DOI 1 UDOT ows $O01 DOI T UPOT Ows O1 EC

The fields in the institutions were delimitated according to the set of WoS -indexed

publications that contain an author affiliate address explicitly referring to that institution.

The address information may include full names, name variants, acronyms or

misspellings. This information was ¢ again -1 EUT 1 Ul E w@nuOgz wsOE@OT UOw b
PPUT OUUWE Owi RUIA 20EIOUR EBDEEWEDO O woi wlOT T WEEEUI UUIT U
With respect to the bibliometric analysis of our sample a final specific remark should be

made. Although all the HEIs that participated in the U -Multirank pilot study produced

at least one WoSindexed research publication during the years 1980-2010, in some cases

the quantities are very low (i.e. less than five publications on average in recent years).

These are clearly not researchintensive institutes, at least not in terms of research with

documented outputs in the form of research articles in scientific serial literature. Hence,

in these cases the available bibliometric data were insufficient to create vdid and reliable

information for the bibliometric performance indicators, especially when the data is

drawn from the WoS database for just a single (recent) publication year. This caveat

applies to the overall profile (across all fields of science), but egpecially to the level of the

selected fields where the quantities may become extremely low or non-existent.

In follow -up stages of U-Multirank, we plan to lower the threshold values for WoS -
indexed publication output in order to discard those institutions , or fields of science,
where the bibliometric indicators or measurements are no longer amenable to detailed
analysis of publication output or citation impact performance. Depending on the severity
of the problem within a HEI, we can then either:

9 remove the institution from all indicators that involve bibliometric data;
T include bibliometric information only for the overall profile across all fields of
science;
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T include bibliometric information for the overall profile, as well as for those
selected fields where sufficient publication output was produced in the selected
time period.

The annual publication threshold for the overall profile will most likely be set at an
annual average of 50100 WoSindexed publications, with the annual field -specific
thresholds set at 10 to 15 publications.

5.3.2.2 Patent data

As indicated in chapter 4 (section 4.2.3, for our analysis of patents we collected data
from the October 2009 version of the international PATSTAT-database. In this database
the institutions participating in the sample were identified and studied in order to extract
the institutional -level patent-data.

The extraction covers patents from the three largest patent offices worldwide: the

European Patent Office (EPO), the US Patent and Trademark Office (USPTO) and the

World Intellectual Property Organization (WIPO). Patent offices are selected by putting a

Ul Uaw i POUIl Uw OOw UT 1T wsxUEOPEEUPOOwW EUUT OUPUazu
Publication Table (see appendx 7: Table TLS211 PAT PUBLN).

The extraction of institutional -level patent data is based on identification of the institute
in the applicant field of the PATSTAT database (see appendix 7: table TLS206_PERSON).
The development of patent indicators on the micro-level of specific entities ¢ such as
universities t is complicated by the heterogeneity of patentee names that appear in
patent documents within and across patent systems. Inconsistencies such as spelling
mistakes, typographical errors and name variants (often also reflecting idiosyncrasies in
the organization of intellectual property activities within organizations) considerably
complicate analyses at the institutional level.

Several measures were taken to minimize the consequential chance of missig hits. First
and foremost, all queries were performed on a table with a priori harmonized PATSTAT
applicant names. The comprehensive and automated name cleaning method from which
this table results, was developed by ECOOM (Centre for R&D Monitoring, Leuv en
University; partner in CHERPA), in partnership with Sogeti 2° in the framework of the
EUROSTAT work on Harmonized Patent Statistics. Details on the name harmonization
methodology can be found in the Compendium of Patent Statistics, recently published
by Eurostat (2011). Second, and specifically for the UMultirank pilot, keyword searches
were designed and tailored for each institute individually, to include as many as possible
known name variants. Finally, each resulting list of retrieved name variants wa s checked
manually and, if needed, false hits were eliminated. To illustrate these institutional

29 http://www.sogeti.com/
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keyword searches, appendix 6 presents five examples of institutes, keywords, and
retrieved/withheld name variants. As is the case for the bibliometric analysis (see5.3.2.),
institutional patent information was ¢ as yet-1 EUT | Ul E wBbruOR uuDEG@®O1 UOw B

representatives of each organization. As a result, although the above discussed
harmonization steps imply high levels of accuracy and coverage (see also Magerman,
2009; Peeters, 2009), we cannot guarantee 100% completeness for the extracted sets of
patents.

As illustrated below in Figure 5-5, patent volumes for knowledge institutes are
commonly low and highly skewed. Hence, to allow for enough variation between
institutional patent volumes, a sufficiently long time period was considered: all patents
were counted with application years between 2000 and 2008. Even then, as can be seen in
Figure 5-5, over half of the pilot institutes (N =89) had no patents in the considered Qyear
period.

Figure 5-5: Distribution of annual average patent volume for pilot institutes (N = 165)
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As mentioned before, the allocation of patents to institutes is based on the name of the

institute that is registered as a patent applicant. Using inventor information for

extracting institution -level data is impossible, as patent documents contain no

(systematic) information on the institutional affiliation of individual inventors. This

implies that patents, invented by one or more academic scientists, but for which the

intellectual property rights are not assigned to the institution (i.e. the applicants are

companies, governmental funding agencies or individual scientists), are not covered in

the extraction. Severalt mostly European ¢ studies have compared the volumes of such
sUOPYPOYDPOHI Ez wxEUI OUUw pbOYI OUIl EWEAWEOQOWEEEEIT «
OpPOl EzwePbUl wUI T wUOPYI UUPUawWUI THPUUI Ul EWEUWE x x
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(Azagra-Caro et al.,, 2003), Finland (Meyer et al., 2003), Belgium (Saragossi & van
Pottelsberghe, 2003), Italy (Balconi et al., 2004) and Norway (lversen et al., 2007) suggests
that about 60% of university -invented patents are not university -owned The available
evidence from some US studies indicates much smaller percentages (approximately 20%)
of university -invented patents that are not university -owned (Thursby et al., 2007).

Moreover, national and institutional differences in culture and legislation regarding

intellectual property rights on un iversity -created knowledge will cause the size of the

EOOUI gUI OUPEOws EPEUZ wUOWYEUawETI UP1 1 OWEOUOUUDI U
concern the autonomy of institutions, the control they exercise over their academic staff,

and the legal norms on the assignment of intellectual property rights (IPR) over

academic research results. To illustrate this with an example: academic patents in Europe

P81 BwxEUI OUUwDHOY! OUIl EwWEAWEEEEI OPEwWUEDP]I 6UPUUL
universities (i.e. the university is registered as applicant) than in the USA, as European

universities have lower incentives to patent or generally have less control over their

UEDI OUPUUUZWEEUDYDUDI Uw petntad thél FEudpdanudedddmizw | Y Y WA
scientists do not effectively contribute to the inventive activity taking place in their

countries, as one might presume from considering only the statistics on university -

owned patents. On the contrary, the data provided and discussed in the study by Lissoni

et aldweopl YYWAwWUT OPw UOT ECwUOTT wiRUI OUw O wEEEEI OPE
patenting in France, Italy and Sweden is quite similar to that found for the USA. The

difference lies in the ownership regimes: as opposed to the USA, where universities own

the majority of academic patents, Europe witnesses the dominance of business

companies, which own no less than 60% of academic patents. In France, and to a lesser

extent in Italy, a sizeable share of academic patents is also owned by large governmental

research organizations, a result which reflects the importance of these actors in their

national public research systems.

As such, when interpreting institution -level patent data such as the ones provided in this
study, one should at all times bear in mind the relatively sizable volume of university -
invented patents that is not retrieved by the institution -level search strategy and
institutional and national variations in the size of the consequential limitation bias.

We have argued that the field-based rankings of indicators in each dimension contribute
significantly to the value and the usability of U -Multirank. At present, however, the
breakdown of patent indicators by the fields defined in the U -Multirank pilot study
(business studies, mechanical engineeringand electrical engineering) is unfeasible, due
to a lack of concordance with the field classification that is present in the patent database.
The latter is organized according to the technological breakdown of the International
Patent Classification. The International Patent Classification (IPC) was established by the
Strasbourg Agreement 1971 and provides for a hierarchical system of symbols for the
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classification of patents according to the different areas of technology to which they
pertain. The IPC divides technology into eight sections with approximately 70,000
subdivisions. The IPC classes are allotted by the national or regional industrial property
office that publishes the patent document. In order to keep the IPC up to date, it is
continuously revis ed and a new version is published regularly. Hence, the classification
of patents is based on technologies or products which use specific technologies. The
overview of higher education fields is based on educational programs, research fields
and other academically-oriented criteria. Due to the consequential large difference in
OOUPOOUWUT EVWUOGET UOPT wsT PTTT Uwl EVUEEUDPOOwWI P1 OF
between both is meaningless. Therefore we were unable to produce patent analyses at
the field-based level of U-Multirank .
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6 Testing tMultirank: results

6.1 Introduction

The main objective of the pilot study was to empirically test the feasibility of the U-
Multirank instrument. In this chapter we report on the outcomes of this pilot test. We
will first present the feasibility of the use of the various indicators presented in chapter 3.
Next we will discuss the feasibility of the data collection procedures including the
quality of the data sources Finally we will discuss the level of institutional interest in
participating in the pilot and the potential upscaling of U -Multirank to a globally
applicable multidimensional ranking tool.

6.2 Feasibility of indicators

In the pilot study we analyzed the feasibility of the various indicators that were selected
after the multi -stage process of stakeholder consultation. This analysis thus refers to the
list of indicators presented in chapter 3.

As described in chapter 3, the selection of indicators has been based on the application of
a number of criteria:

1 relevance the relative importance of the indicator according to the various
UUEOI 1T OOEI UUzwx1 UUxI1 EUDYI U

1 validity: the indicator measures what it claims to measure. This criterion is broken
down into:

o0 Conceptand construct validity the indicator focuses on the performance of
(programs in) higher education and research institutions and is defined in
UUET wEwPEaAwUT E U w D thardeteristidd)(eld. Contrplithgy OrE UD Y T 7 u
size of the institution)

o Face validity:the indicator is used in other benchmarking and/or ranking
exercise and thus may be regarded as a measure of performance, which
already appears to be used

1 reliability: the measurement of the indicator is the same regardless of who collects
the data or when

1 comparability the indicator allows comparison from one situation/system/location
to another

1 feasibility. the required data are available or can be collected with an acceptable
level of effort.
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feasibility test. For reasons of comprehension and to asoid confusion we have redefined

and reordered the criteria applied in the original selection as follows:

relevance

concept/construct validity

face validity

robustness consisting of reliability and comparability

availability (of data), instead of feasibili ty (because feasibility is the major subject

= =4 4 -4 2

of the pilot test).

These five criteria are presented in the lefthand columns of the tables in this section
EOCOOPPOT WEWs x¥PODBOROGBEBEDPAMPA WL EUDPOT ws zwi RxUl UU
TEYIl wil BxUI UUI EwUOOTI wEOUEUUWUITTEUEDOT woOOl wdUw
criterion has been the major reason to keep these indicators on the list for the pilot study.

In the right-hand columns of the tables, the result of the empirical assessment of the

feasibility of the indicators is summarizedin a (post -x DOOU A wi POEOQwi 1 EUPEDPODU
DOEPEEUI UwUT EVwWUT T wi T EUPEDOD U uumatitoeie drEg som& wUOWE |
problems regarding the feasibility but in most cases data on the indicators can be

EOOOI EUI EWEOEwWDOUI UxUI Ul E6wWw2EOUI ws" zwbOEPEEUI U
data on the indicator.

The (post-pilot) feasibility score is based on three criteria:

I data availability the relative actual existence of the data needed to build the
indicator. If information on an indicator or the underlying data elements is/are
missing for a relatively large number of cases, the data availability is assumed to
be low.

9 conceptual clarity the relative consistency across individual questionnaires
regarding the understanding of the indicator. If, in the information collected
during the pilot study, there is a relatively large and/or diversified s et of
comments on the indicator in the various questionnaires, the conceptual clarity is
assumed to be low.

I data consistencythe relative consistency regarding the actual answers in
individual questionnaires to the data needs of the indicator. If in the i nformation
collected during the pilot study, there is a relatively large level of inconsistencies
in the information provided in the individual questionnaires, the data consistency
is assumed to be low.
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to their inclusion in the final list of indicators. For this reconsideration process a special
EQOEwi POEOQwWUUEOI T 09 &gahiddd. op iddicardsd Witk ai prablematic
feasibility score there are two options:
1. They are judged highly relevant despite the problematic score and therefore
efforts to enhance the data situation will be proposed; these indicators are kept
sb0Oz 8
2. They are not regarded as (very) relevant and in light of the feasibility problems

The last column (In/Out) in the tables shows the respective conclusions on those
indicators based on consultation with stake holders and the Advisory Group.
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6.2.1 Teaching & Learning

The first dimension of U -Multirank is Teaching & Learning. Tables 61 to 6-3 provide an
overview of the indicators in this dimension according to the criteria and assessments
described above.

Table 6-1: Focused institutional ranking indicators: Teaching & Learning

TEACHING & Rating of indicators Feasibility score
LEARNING (pre-pilot) (post-pilot)

b [e)) >
g = (&) B‘ E 5
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1] pad = &) (0]
P . 5 2 0 ® = = @
Focused institutional ranking g = = 2 > ? = % g =
= = = 5= = =
= © S S = =
s 32| > |8 2| € BB s & 8
S o 2 = = @ < = <
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c p 8| & | 2| a | | Al E | E
Graduation Rate ZA V] ZA V] V] A B V] ZA ZA
Time to Degree Vi Vi ZA V] V] B B V] ZA ZA

Relative Rate of Graduate | =z ZA i " " B C " bo ZA In
(Un)employment

Interdisciplinarity of i i bo d bo B B " " ZA
programmes A
Expenditure on teaching Y le 4 g | & Ve 4 B B Vi Vi Vi

Observations from the piltest:

1 Much to our surprise there were few comments on the indicators on graduation
rate and time to degree.

1 Most comments were regarding graduate employment. The fact that in many
countries/institutions different measurement periods (other than 18 months after
graduation) are used seriously hampers the interpretation of the results on this
indicator.

T wUl OEUDYI Cawi Ol T wOUOGET UwoOi wUl UxOOEI OUUWEOD
xUOT UEOUz wUI gUPUI UwOOUI wEOEUDI PEEUDPOOS

i The breakdown of expenditure by activit y (teaching, research) appeared to be
problematic in a number of institutions. For those institutions that did provide
data on the breakdown, a number of institutions indicated that the estimates were
rather crude.

For the field-based rankings two subsets of indicators have been distinguished: the
indicators that have been built using the information from departmental questionnaires
and the indicators related to student satisfaction data.

122



Table 6-2: Field-basedranking indicators: Teaching & Learning (departmental

questionnaires)
TEACHING & Rating of indicators
LEARNING (pre-pilot)
g = o 2 2
Field-based ranking = = 5 | £ | 8 <
S 2 o z b = = @
8 8 5 |8 | &2 | & PENlEETE
Departmental questionnair] & [ > IS £ 2 i = Z o S
5 8 5 o) S g g ) ol 8 <
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Student/staff ratio ZA Vi ZA v ZA A A ZA ZA ZA
Graduation rate Zh V] ZA v V] A B A A ZA
Quialification of academic i bo d bod ZA y B A ZA ZA ZA
staff
Percentage graduating V) V] ZA V| A B B A A A

within norm period

Relative rate of graduate ZA ZA ,, " bo B C
unemployment

Interdisciplinarity of A | ¥ I | V) B B ZA A A
programmes

Inclusion of work " g |¥ ) V) B | A-| & ZA A
experience B

Gender balance bod g | A |z B|A |2 |2 |2

V|

Observations from the pilot test:

T A number of institutions did not have information on graduate
employment/unemployment at the field level. In addition, both institutional and
national data, to which some institutions could refer, use different time periods in
measuring employment status (e.g. six, 12 or 18 months after graduation). As
normally the rate of employment is inc reasing continuously over time,
particularly during the first year after graduation, comparability of data is
seriously hampered by different time periods. In accordance with the institutional
ranking the indicator was nevertheless regarded as highly relevant by
stakeholders.

OUOEI Uw Oi wEEUEwWI! O1 01 OUUw ol 61T 3w HOUI UOUT Bx U
outside HE) on employability issues; if one of the data elements is missing, the
score for the indicator cannot be calculated.
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Table 6-3: Field-based ranking indicators: Teaching & Learning (student satisfaction
scores)

TEACHING & Rating of indicators
LEARNING (pre-pilot)
Field-based ranking = = 5 = s =
S 2 7 E 3 3 T @
g B 2 ] =y 3 2> = 3 Z
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Quality of courses A | A F‘ u | A A A A | 2 A
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Overall judgment ZA | 2 Y v Zh A A 7ZA ZA ZA
Libraries ZA Vi v ZA B A ZA ZA ZA
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There are no major problems with regard to the feasibility of individual indicators from
the student survey. General aspects of asibility of a global student survey are discussed
in section 6.3,

6.2.2 Research

Indicators on research include bibliometric indicators (institutional and field -based) as
well as indicators derived from institutiona | and field -based surveys. In general the
feasibility of the research indicators, which are the main focus of existing international
rakings, is judged to be good; nevertheless some indicators turned out be problematic.
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Table 6-4: Focused institutional ranking indicators: Research

RESEARCH Rating of indicators

(pre-pilot)
S I o - £ 3
. . . 7 = o — -
Focused institutional £ > | w g o i © 2
- g I8 s |3 AN - S S @
ranking g B = | 2 = i = g 2 <
g o 2 > D % é -§ ] [ o
O 5 () =] = = %] © 1= ©
s 6= 8|8 S| T I -
x O S| & | z | & | a O o
Percentage of expenditure| z bod i bod v A B Vi Vi ZA
on research
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from competitive sources
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academic staff
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prizes won

Highly cited research ZA i " ZA ZA B A ZA ZA ZA
publications *

Interdisciplinary research | =z i bo d ZA i B A ZA ZA ZA
activities

* Data source: bibliometric analysis
Observations from the pilot test:

1 The comments regarding expenditure on research refer to the problem of
breaking down the basic government funding provided as a lump sum.

T 31T wEOOOI OUVUw 60&E 20U x @ QB ORWO dedi B Bt ofu Ul 1 EU
definition and the lack of proper data.

1 The large number of missing data and comments regarding the art-related output
was no surprise. The lack of clarity in the definition corroborated the high
number of missing values in this indicato r. Stakeholders, in particular
representatives of art schools, stressed the relevance of this indicator despite the
poor data situation. The neglect of research performance in the arts and art
related fields is a major flaw of existing rankings. Even if th is deficit cannot be
overcome immediately, efforts should be made to enhance the data situation on
cultural research outputs of higher education institutions. This cannot be done by
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producers of rankings alone; initiatives should also come from providers o f
(bibliometric) databases as well as stakeholder associations in the sector.

Table 6-5: Field-based ranking indicators: Research

Rating of indicators
RESEARCH (pre-pilot)
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Total publication output * | z [ z ,‘ 7 u |l A A | & |a& | A&
Student satisfaction:
research orientation of V' u“w\ly | ZA A A ZA | ZA Zh
program
Doctorate productivity le 4 ZA g | A ZA B A ZA ZA ZA
Field-normalized citation ZA ZA v ZA ZA B A ZA ZA ZA
rate *
Highly cited research ZA u v ZA ZA B A ZA ZA ZA
publications*
Postdocs per PhD New indicator B v A ZA
completed

* Data source: bibliometric analysis

Observations from the pilot test:

T On the field level, the proposed indicators do not encounter any major feasib ility
problems. In general, the data delivered by faculties/departments revealed some
problems in clarity of definition of staff data. In particular the understanding and
I ECEODOT woOi wiOl 1-WE@OCET g UaYH @ Q0@ i Ul AOQw b
reference point to standardize indicators for size effects, proved difficult. Here a
clearer yet concise explanation (including an example) should be used in future
data collection.
T (OWPEUWEOUOWOOUI EwUOTl ECwUT T wUl Ol YEGED&zE OEwU
positions differ across fields. The data on post-doc decisions proved to be more
problematic in business studies than in engineering. With regard to future
applications in other fields this must be kept in mind: while post -doc positions
are very common in the sciences they are less widespread in the social sciences
and not clearly defined in humanities.
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6.2.3 Knowledge transfer

The dimension of knowledge transfer is, together with the regional engagement
dimension, almost completed neglected in existing rankings, both nationally and
internationally.

Table 6-6: Focused institutional ranking indicators: Knowledge Transfer

KNOWLEDGE Rating of indicators
TRANSFER (pre-pilot)
PR 1 s 5] £ < S
Focused instutional S > | o 2 3 2 =
. o 8 5 |9 2| =21 = | = g D
ranking e B = |2 = T £ s 2 S
S log 2 > ® o = IS T @ o
° |2 © @ 3 = = ) < 2 o
s 65| 8§38 g o 8 T 5 T
x p S| & | | a | = o O o
Percentage of income fron| =z u bod bod " A C bod ZA " In
third party funding
Incentives for knowledge | =z v bod bod u A A ZA ZA ZA
transfer
Patents awarded** u | 2|2 |2A | A A B A ZA ZA

University-industry joint ZA ZA i ZA ZA A A ZA ZA Zh
research publications *

CPDcoursesofferedperff z | | & | & | & | B | B
academic staff

Startups per fte academic
staff

u|F | w|mw|muwl|B | B EENE.

Technology transfer office
staff per fte academic staff

i V) V) w | a B B V' w| &

Co-patenting ** Vi ZA V. ZA ZA B A ZA Zh ZA

) )y

* Data source: bibliometric analysis; ** patent analysis

Observations from th pilot test:

1 The indicators related to knowledge transfer did not cause much comment.
Comments on TTO staff were mainly on the different way technology transfer
activities are organized at the institutional level, making it difficult to compare
the data.
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Table 6-7: Field-based ranking indicators: Knowledge Transfer

KNOWLEDGE Rating of indicators
TRANSFER (pre-pilot)
2] e 2 >
3 i 2 2 & ¢
Field-based ranking o8 2|3 > 2 3 < E L)
SO Z T @ ¢
Sla 2 > 1) 2 E 9 © @ o
o = > = = 0 (8]
slss| 88 | B2 el
xlo | & | 2| a | = a O fa
University-industry joint ZA = be 4 ZA Zz A A ZA ZA ZA
research publications *
Academic staff with work | z ZA bod " " A B " “ "
experiace outside HE
Joint research contracts 7 7 bod Vi ZA A B v ZA ZA
with private enterprise
Patents awarded ** J| A |aA|[a|[F|c|cCc|F|zaAa]|F |ou
Co-patenting ** J| A T | a ]|l a B C be 4 ZA Out
Annual income from bo d ZA be 4 v be 4 B C be 4 V| u | Out
licensing
Numberof licensing ZA ZA be 4 v bod B C be 4 V] u | Out
agreements

* Data source: bibliometric analysis; ** patent analysis

Observations from the pilot test:

)l
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In contrast to the findings at institutional level, the feasibility of the Knowledge
Transfer indicators turned out to be highly problematic for field -based rankings.
31T wo6dOOa wb OE b E-Eatih® U indicarikhl aunighOdegsee of feasibility ¢
comes from bibliometric analysis.

YEPOEEPOPUawOi wEEUEwWOOwWws NOPOUwUI Ul EVUET w

problem, but primarily in business studies and less in engineering.

The indicators based on data from patent databases are feasible only for
institutional ranking due to discrepancies in the definition and delineation of
fields in the databases.

Only a small number of institutions could deliver data on licensing.

There was an agreement among stakeholders, therefore, that those indicators
should be used for focused institutional rankings only.

E

e



6.2.4 International orientation
Most of the indicators on the dimension s POUI UOEUDOOEOwW OUPI OUEUDO
relatively unprobl ematic in terms of feasibility.

Table 6-8: Focused institutional ranking indicators: International Orientation

INTERNATIONAL Rating of indicators
ORIENTAION (pre-pilot)
5 g o > ?
o = @ 5 = e g
Focused institutional S > | o 2 3 € =
. 8 o S |3 2 2 > = o ‘D
ranking e B = | 2 = T £ s =1 S
S o 2 > @ o = a © ) o
2 e 5 o =3 = = 7] © o ©
sl s| 8§13 S| e | & I s B
xp S| & |z | al = a o o
Percentage of programs in| z v v v ZA A A ZA ZA ZA
foreign language
International joint research| z, ZA v ZA ZA A A ZA ZA ZA

publications*

Percentage of internationa| z 7 7 7 7 B A ZA ZA ZA
staff

Percentage of studentsin | z | & v ) ZA A B V] V] ZA
international joint degree

International doctorate Ve 4 u | & Vi Vi B A Zh Zh ZA
graduation rate

Percentage foreign degree New indicator B v ZA ZA
seeking students

Percentage students comil New indicator A ZA ZA ZA
in on exchanges

Percentage students sent New indicator A ZA ZA ZA

out on exchanges

* Data source: Bibiometric analysis

Observations from the pilot test:

1 There were some problems reported with availability of information on
nationality of qualifying diploma and students in international joint degree
programs. In the latter, problems related primarily to th e inaccuracy of the
definition and the problems in interpretation stemming from this.
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Table 6-9: Field-based ranking indicators: International Orientation

INTERNATIONAL Rating of indicators
ORIENTAION (pre-pilot)
3 s | = = S 5
O o —
i i 5 2| g > @ 8 = )
Field-based ranking o (8 S| g >| 2 > & g %
<= 3| s = gl = g s 5
g o 2 >l o = g Qo @© [} o
> o 5 [0} > 3 = 0 o] 1= [0
elsg| &l | S| el a | e
xp S| & | alf = o O o
Per@ntage of international| ZA v u |z | A A ZA ZA ZA
students
Incoming and outgoing A& [ v v |2 | A|AB Y / z
students
Oppotunities to study
abroad (student u uw | Y u || A B Vi ZA ZA
satisfaction)
International orientationof| z [ z [ & [ « v | A B V) ZA ZA
programs
International academic sta] z Vi V] Vi V] B | A-B Vi ZA Vi
International joint research| z, w ||z |A|B A ZA ZA ZA
publications*
International research | w|uw|luw|&xa]|B]| B v z z
grants
International doctorate ZA u || u Vi B A ZA ZA ZA
graduation rate

* Data source: Bibliometric analysis

Observations from the pildést:

T Not all institutions have clear data on outgoing students. In some cases only those
students participating in institutional or broader formal programs (e.g.
ERASMUS) are registered and institutions do not record numbers of students
with self -organized stays at foreign universities.

1 Availability of data was relatively low regarding the student satisfaction indicator
as only a few students had already participated in a stay abroad and could assess
the support provided by their university.

f The indicator s POUI UOEUDOOEOwW OUDI OUEUDPOOW OI wxUOT Ul
referring to several data elements; feasibility is limited by missing cases for some
of the data elements.

I Some institutions could not identify external research funds from international
fund ing organizations.

1 In order to test alternatives means of measuring percentages of international staff,
we used different definitions in the institutional and field -based rankings. The
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