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Abstract

This paper describes the key advances on digital library evaluation research. The 
paper provides a comparison of the existing models, the current research questions in 
this area, an integrated LIS-oriented evaluation framework, and a selection of interna-
tional projects.
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Introduction

More and more efforts have been made in the last decade to evaluate digi-
tal libraries and to build global evaluation models, even if an accepted  
methodology that encompasses all the approaches does not exist. 
Research and professional communities have specific viewpoints on what 
digital libraries are, and they use different approaches to evaluate them. 
Evaluating digital libraries is a challenging activity, as digital librar-
ies are complex, dynamic and synchronic entities which need flexible 
approaches.

Since 1999, when Christine Borgman described the gap between the perspec-
tives of digital library researchers and professionals (Borgman, 1999), sev-
eral initiatives have been undertaken to establish a framework for exchange 
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between the two communities. The reference definitions of ‘digital library’ in 
this work are:

�‘Digital libraries are organizations that provide the resources, includ-
ing the specialized staff, to select, structure, offer intellectual access 
to, interpret, distribute, preserve the integrity of, and ensure the 
persistence over time of collections of digital works so that they are 
readily and economically available for use by a defined community 
or set of communities’ (Waters, 1998), which has been adopted by the 
Digital Libraries Federation in 2002.
�‘A possibly virtual organization that comprehensively collects, man-
ages, and preserves for the long term rich digital content, and offers 
to its user communities specialized functionality on that content, of 
measurable quality and according to codified policies’, formulated 
within the DELOS project (Candela et al., 2008).

We will also keep a background library science approach taking into account 
Ranganathan’s five laws (Ranganathan, 1931):

Books are for use.
Every reader his [or her] book.
Every book its reader.
Save the time of the Reader.
The library is a growing organism.

State-of-the-art

Digital library (subsequently DL) evaluation has been investigated since 
the end of the 1990s, when Saracevic and Kantor (Saracevic & Kantor, 1997) 
reviewed the traditional libraries’ evaluation criteria identified by Lancaster 
(Lancaster, 1993), and Saracevic (Saracevic, 2000) systematised the issue 
within a continuative approach, highlighting the need to focus on the DL 
mission and objectives. According to Saracevic, considering evaluation as 
the appraisal of the performance or functioning of a system, or part thereof, 
in relation to some objective(s), the performance can be evaluated as to:  
effectiveness (how well does a system do what it was designed for?)

efficiency (at what cost, in terms of money or time?)
�a combination of these two (i.e. cost-effectiveness) (Saracevic, 2000, 
p. 359).
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Saracevic also indicated two evaluation levels, which is challenging to 
integrate:

�user-centred level (which can be social, institutional, individual or 
focused on the interface)
�system-centred level (which can be focused on engineering, process-
ing or content) (Saracevic, 2000, p. 363–364).

In the same year, Marchionini (Marchionini, 2000) proposed the application 
of the same techniques and indicators used for traditional libraries, such as 
circulation, creation and growth of collections, user data, user satisfaction, 
and financial stability indicators. According to Marchionini, a DL evaluation 
can have different aims, from the understanding of basic phenomena (e.g. 
the users’ behaviour towards IR tools) to the effective evaluation of a specific 
object. He presented the results of a longitudinal analysis of the Perseus DL, 
which lasted more than ten years (Marchionini, 2000). Among the evaluation 
corollaries of that study, he stated that successful DLs should have:

clear missions 
strong leadership and a strong talent pool 
good technical vision and decisions
quality content and data management 
giving users multiple access alternatives 
ongoing evaluation effort (Marchionini, 2000).

Successively, some guidelines to evaluate DLs were proposed (Reeves, 
Apedoe & Woo, 2003), focusing on the decision process that is behind any 
evaluation; and the need to focus on the ‘global’ impact that a DL has on its 
users and on society was highlighted (Chowdhury & Chowdhury, 2003) by 
integrating LIS, IR and HCI criteria. Through the analysis of eighty DL case 
studies, Saracevic observed the small quantity of ‘real data’ in comparison 
to the explosion of meta-literature (Saracevic, 2004), concluding that there is 
no ‘best’ methodology: different aims can lead to heterogeneous methods.

The development of an evaluation model has been carried forward by the 
DELOS project; its evaluation schema initially had three dimensions:

data/collection
system/technology
users/uses (Fuhr et al., 2001).
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This schema was then integrated into Saracevic’s four evaluation categories 
(Saracevic, 2004; Fuhr et al., 2007).

A quality model for digital libraries was elaborated in 2007 within the 5S 
(Streams, Structures, Spaces, Scenarios, and Societies) theoretical framework 
(Gonçalves et al., 2004; Gonçalves et al., 2007); the model was addressed to dig-
ital library managers, designers and system developers, and defined a number 
of dimensions and metrics which were illustrated with real case studies.

Within the DELOS Digital Library Reference Model (Candela et al., 2008), 
quality facets and parameters have been investigated to model the Quality 
domain. Quality is defined as ‘the parameters that can be used to characterise 
and evaluate the content and behaviour of a DL. Some of these parameters 
are objective in nature and can be measured automatically, whereas others 
are inherently subjective and can only be measured through user evaluation 
(e.g. in focus groups’ (Candela et al., 2008, p. 20).

The ongoing EU-funded project DL.org is currently investigating and identify-
ing solutions for interoperability, according to the six domains of the DELOS 
Reference Model (Architecture, Content, Functionality, Policy, Quality and 
Users) (Candela et al., 2008), and its Quality Working Group aims to continuing 
the research on quality parameters and dimensions developed within DELOS.

Research advances on digital library evaluation and quality are especially 
needed considering the amount of national and international collaborative 
projects aiming the interoperation between diverse DLs, and their connec-
tion with individuals, groups, institutions, and societies;  they can also have a  
crucial role within DL projects political and social acceptance.

Digital Library Evaluation Models

Concepts and models for evaluating digital libraries come mainly from three 
research areas: library and information science (LIS) studies, computer sci-
ence studies, and human-computer interaction (HCI) studies. 

They can adopt the following types of approach:

content-based approach (DLs as collections of data and metadata);
technical-based approach (DLs as software systems);

–
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�service-based approach (DLs as organisations providing a set of 
intangible goods, i.e. benefits);
user-based approach (DLs as personal and social environments).

Considering the dynamic nature of digital libraries and the spread of projects 
dedicated to them, the research on comprehensive evaluation models is quite 
limited. In this study we present a selection of models that not always come 
from the DL field; however, they are considered relevant for building global 
DL evaluation frameworks.

The first comprehensive and multidimensional model comes from informa-
tion systems research. It is known as the D&M IS success model (DeLone & 
McLean, 1992) and was updated in 2003 (DeLone & McLean, 2003), when the 
authors decided to revise it considering the advent and explosive growth of 
e-Commerce. The updates concerned the adding of a ‘service quality’ measure 
as a new dimension, and the grouping of all the ‘impact’ measures into a single 
impact or benefit category called ‘net benefit’ (in the original model, there were 
‘individual impact’ and ‘organisational impact’). The D&M IS success model 
identifies the interrelationships between six variable categories involved in the 
‘success’ of information systems: ‘information quality’, ‘system quality’, ‘ser-
vice quality’, ‘intention to use/use’, ‘user satisfaction’, ‘net benefits’.

The three types of quality (which — in the DL world — correspond to content 
quality, DL system quality and DL services quality) concur to the quantitative 
and qualitative interactions with the information system, respectively ‘inten-
tion to use/use’ and ‘user satisfaction’. The final entity of the model is ‘net 
benefits’, which within the DL world could become ‘social benefits’, either to 
the individuals or to groups and communities. This model does not offer any 
specific quality parameter or metrics: on the contrary, it aims to be simple and 
as general and applicable as possible.

The second model comes for the Library Science field and was created in 2004 
for the holistic evaluation of traditional library services (Nicholson, 2004). The 
model is a pyramid describing the evaluation workflow; it adopts an opera-
tional approach, and identifies core steps and actors involved in the evalua-
tion process. Nicholson’s model is relevant not only because it is the first one 
that aims to consider libraries’ evaluation holistically, but mostly because it 
takes into account the role of the administrators — who are also the decision-
makers — at the head of the evaluation pyramid. At the basis of Nicholson’s 
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pyramid there is the measurement matrix, i.e. the measurements from differ-
ent topics and perspectives; the upper level is constituted by the evaluation 
criteria; the highest level corresponds to the evaluation viewpoints which 
are classified hierarchically (from the lowest to the highest) as evaluations 
by ‘users’, by ‘library personnel’, and by ‘decision-makers’. Once the deci-
sions have been made, the evaluation cycle moves from the pyramid’s top to 
its bottom, with the ‘changes implemented by the library personnel’, ‘users 
impacted by changes’, ‘evaluation criteria selected to measure impact on sys-
tem’ and, at the basis the pyramid again, the ‘measurements from different 
topics and perspectives selected’, where the cycle starts again (Nicholson, 
2004). Nicholson’s focus is the organisational context of evaluation, and it 
does not explain how the different viewpoints and measurements can be 
combined or integrated, nor the quality parameter and metrics involved.

The third model — known as ‘a generalised schema for a digital library’ — is 
the result of research developed within the EU-funded DELOS project. It con-
stitutes the first holistic model specifically created for DL evaluation from the 
research community (Fuhr et al., 2001).  The model describes the DL domain and 
its three core entities — ‘system/technology’, ‘data/collection’, and ‘users’ —  
all directing to a fourth entity called ‘usage’. The DL domain is over-arched 
by a larger circle called ‘research domain’. The research domain identifies the 
research areas involved in the four entities of the DL domain as follows:

system/technology: system and technology researchers;
data/collection: librarians, LIS researchers;
users: publishers, sociology of science, communication researchers;
usage: HCI, librarians, systems researchers (Fuhr et al., 2001).

This model effectively illustrates the heterogeneity of research fields 
involved in DLs. However — excluding policy makers, managers, senior 
librarians and administrators — does  not take into account the organisa-
tional context of the DL.

The fourth and most recent model, grounded on Saracevic’s evaluation dimen-
sions, identifies the most important evaluation criteria according to the different 
stakeholders of digital libraries, within a holistic perspective (‘Holistic DL eval-
uation model’) (Zhang, 2010). Zhang identified the most relevant digital library 
evaluation criteria among five groups of survey participants (administrators, 
developers, librarians, researchers, users), according to Saracevic’s six dimen-
sions (content, technology, interface, service, user, context).
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While conducting a comparative study on digital library evaluation models, 
I developed a LIS-oriented framework, as illustrated in Figure 1. The model 
includes both the user and system perspective. The arrows indicate the routes 
corresponding to the two perspectives, i.e. the DL core directions, respectively 
‘use’ and ‘mission’.  

The core entities of the DL are organisation, content, services and users. 
According to these four entities the evaluation can focus on organisational 
aspects (such as management and policies), content aspects (quality of data, 
metadata, digital collections and even digital libraries), service aspects (qual-
ity of technologies or quality of design), or users’ aspects (quality of interac-
tions between users and the DL).

Fig. 1: A LIS-oriented framework for DL evaluation.

Developing metrics: EQUINOX, the DLib Test Suite and 
DigiQUAL

Among the first European projects on digital library evaluation, EQUINOX —  
Library Performance Measurement and Quality Management System, run 
from 1998 to 2000 — was the first one within which a set of specific perfor-
mance indicators were developed. The intention of this set of indicators was 
to enhance the indicators for traditional library services presented in ISO 
11620: Library Performance Indicators. The project delivered fourteen perfor-
mance indicators, a consolidated list of datasets, a glossary and a list of collec-
tion methodologies which are still publicly available on the project website.
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During the same years, the D-Lib Working Group on Digital Library Metrics 
ran ‘The DLib Test Suite’ (Larsen, 2002), which was an ‘early attempt at orga-
nizing a rigorous and well supported test bed to enable comparative evalua-
tion of digital library technologies and capabilities’ (Larsen, 2002), which was 
sponsored by the DLib Forum. The DLib Working Group elaborated a stan-
dard set of data for quantitative and comparative research, to evaluate and 
compare the effectiveness of digital libraries and component technologies in 
a distributed environment (Larsen, 2002).

Regardless of the efforts of EQUINOX and the DLib Metrics Working Group, 
there is a lack of common strategies for digital libraries evaluation. Within the 
ARL (Association of Research Libraries) an operational evaluation protocol has 
been developed, called DigiQUAL. DigiQUAL aims to provide a standard meth-
odology to measure DL service quality and is grounded on the LibQUAL proto-
col, which is used to measure service quality by traditional libraries. DigiQUAL 
has identified more than one hundred eighty items around twelve themes 
related to digital library service quality (Lincoln, Cook & Kyrillidou, 2004). 

Conclusions

In this paper we indicated interdisciplinary routes towards a global approach 
to DL evaluation, describing the state-of-the art, proposing models from dif-
ferent research fields, presenting a LIS-oriented framework and selecting the 
most relevant projects in this area. There is no common agreement on how to 
evaluate DLs and evaluation activities are still low-prioritised issues within the 
DL field. Several assessment methodologies have been built and the interdisci-
plinary research is growing, while a broadly accepted model is still lacking.
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