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Abstract In the context of cooperating in a project
whose central aim has been the production of a corpus
agnostic research environment supporting access to and
exploitation of digital cultural heritage collections, we
have worked towards promoting user engagement with
the collections. The aim of this paper is to present the
methods and the solutions that have been envisaged and
implemented to engage a diversified range of users with
digital collections. Innovative solutions to stimulate and
enhance user engagement have been achieved through
a sustained and broad-based involvement of different co-
horts of users. In particular, we propose the use of narra-
tives to support and guide users within the collection and
present them the main available tools. In moving beyond
the specialized, search-based, and stereotyped norm, the
environment that we have contributed to developing of-
fers a new approach for accessing and interacting with
cultural heritage collections. It shows the value of an
adaptive interface that dynamically responds to support
the user, whatever his or her level of experience with
digital environments or familiarity with the content may
be.

1 Introduction and motivations

Throughout their history, cultural heritage institutions
have had two central purposes. They have been charged
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firstly with preserving artefacts of cultural significance,
and secondly with describing and cataloguing these arte-
facts in a way that makes them accessible to a variety of
audiences, from experienced researchers to members of
the general public [1]. While the discharge of these roles
is not without its challenges, and while the requirements
of preservation and access often stand diametrically op-
posed to each other, the stable and long-established role
of traditional cultural institutions means that there is
general agreement on the responsibilities of institutions,
the processes and procedures by which their work is car-
ried out, and an established statutory and legislative ba-
sis for their work.

The advent of the widespread digitization of cultural
heritage collections has significant implications for the
institutions that hold them. The twin purposes of such
institutions have continued to be important – the drive
to digitize material of historical and cultural significance
has largely been underpinned by the twin concerns of
conservation and access. The imperative to preserve uni-
que and delicate resources by producing digital surro-
gates has been, and continues to be, a major motivation
for digitization projects. Important though preservation
undoubtedly is, access is more important still. Indeed,
the act of conservation implies a need for access – we
may access material that we do not bother to preserve,
but we do not, in a world of limited and diminishing
resources, preserve what we do not wish to access.

Both digital preservation and access present chal-
lenges for owners of cultural heritage collections. Typ-
ically, the problems associated with preservation are re-
lated to technology, in particular to the ageing of hard-
ware equipment and to the evolution of file formats.
By contrast, the issues that surround access are more
complex and far-reaching because they involve users and
their engagement. Many of these issues are not unique to
digital humanities, or to digital cultural heritage. Ques-
tions of findability [2] and retrievability [3] have relevance
to and importance for the field of cultural heritage, just
as they have to the wider fields of information retrieval
and management.
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Cultural heritage, however, raises specific questions
about supporting access to cultural heritage collections
and individual artefacts. In particular, Koolen et al. [1]
highlight some of the key questions: “Can a modern in-
formation retrieval system provide effective access to a
heterogeneous set of cultural heritage descriptions? Since
traditional descriptions cater for professional searchers,
is this equally effective for expert searchers and non-
expert searchers? Are there ways to preserve the struc-
ture of the original descriptions, and can this help to
answer complex search requests?”

In addition to these conceptual questions, Borgman
outlines a serious infrastructure deficit, which she argues
is a major risk factor for the development – and even sur-
vival – of digital humanities as a discipline, because most
existing digital collections “don’t offer a platform for tra-
ditional note taking, much less for larger scale analysis,
either quantitative or qualitative . . . [and] which often
lack basic capabilities for retrieval or analysis” [4].

To date, the need for access tends to have been mostly
handled at the institutional or collection level. This ac-
cess is most often facilitated through online web inter-
faces and web applications which allow the collection
to be searched and records and resources to be viewed.
These interfaces have some limitations, because they tend
to be specialized, search-based, superficial, and stereo-
typed. They are specialized because they most commonly
handle material from only one collection, or from only
one kind of collection. They typically require the user
to rely on some – more or less complicated – variety of
Boolean search to find the results they need. They are su-
perficial in their presentation of the results – typically as
a list of items, without any opportunity for more thor-
ough exploration or discovery. Lastly, they are stereo-
typed in terms of the sort of user they expect and assist.
In essence, they are designed to address the needs of a
monolithic user, whose expectations, experience, and in-
terests are rigidly and unalterably defined. By contrast
in real-life experience such interfaces are employed by a
wide variety of users that need to be properly character-
ized to foster their engagement.

Providing access to digital cultural heritage collec-
tions is essential if cultural institutions are to retain
their relevance and usefulness. Moreover, as Borgman
has pointed out [4], the ability to access these collec-
tions, to work with the data they contain and to use
them as the basis for cultural analytics [5] are key fac-
tors in assisting the development of digital humanities
methodologies.

Motivated by these concepts, we have worked towards
promoting user engagement with digital cultural heritage
collections for the benefit of a wide and diversified spec-
trum of users. The research work has been carried out in
the context of cooperating in the CULTURA project1,
whose central aim has been the production of a corpus

1 http://www.cultura-strep.eu/

agnostic research environment supporting access to and
exploitation of digital cultural heritage collections.

The aim of this paper is to share and discuss the
methods and solutions that have been envisaged and im-
plemented to engage a diversified range of users with dig-
ital cultural heritage collections, focusing in particular
on a collection of illuminated manuscripts called IPSA.
To achieve this aim, the paper is organized as follows:
Section 2 briefly describes the CULTURA project with a
particular focus on the IPSA collection. Section 3 reports
on pertinent related work. The participation of different
types of users was facilitated by a diversified range of user
studies and evaluations, which are reported in Section 4.
The use of narratives as novel tools that we have intro-
duced in the environment to engage the different types of
users are illustrated in Section 5. Lastly, Section 6 gives
some final conclusions.

2 The CULTURA project and the IPSA
collection

The main goal of CULTURA, a European project co-
funded under the 7th Framework Programme which ran
from 2011 to 2014, was to increase user engagement with
digital cultural heritage collections through the develop-
ment of a new adaptive and dynamic environment and
specifically developed tools. The CULTURA consortium
had a strong emphasis on meeting real end-user needs,
maximizing societal impact and laying a foundation for
successful commercialization. To this end, the environ-
ment went beyond the traditional search-based explo-
ration by providing natural language processing tech-
nologies, entity-oriented search and a comprehensive set
of logging, bookmarking, and annotating tools that make
it a powerful aid to both extensive and intensive work on
content collections [6,7].

For the validation of the project, two pre-existing cul-
tural heritage collections were used: the 1641 Depositions
and IPSA. The 1641 Depositions is a collection of ac-
counts by victims of the Irish Rebellion of 1641 studied
by a research group from the Trinity College Dublin. It
is a textual corpus that has been augmented by man-
ually generated metadata2. IPSA is a collection of il-
luminated scientific manuscripts (including herbals and
astronomical-astrological codices), mainly developed by
a team of researchers at the University of Padua, which is
a purely visual collection with extensive metadata3. The
two collections, with their different and complementary
natures, textual and visual, appeared to be perfect to
gather a wide range of user needs, thus effectively sup-
porting the implementation of a corpus agnostic research
environment.

In [8] we have already reported the evaluation of the
environment as a whole, while in this paper we report

2 http://1641.tcd.ie/
3 http://ipsa.dei.unipd.it/
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on and discuss how the tools developed within the CUL-
TURA project have been applied to the access of illu-
minated manuscripts of the IPSA collection, the one we
used to contribute to the project.

An illuminated manuscript can be a book or doc-
ument written by hand rather than typed or printed.
Each page of a manuscript can be constituted by dif-
ferent types of information, including: pure handwritten
text, one or more images without text, or by a combina-
tion of one or more images with handwritten text, as in
Figure 1 where sample images of the IPSA digital archive
are shown.

The IPSA digital archive is constituted by illumi-
nated images taken from manuscripts, which were pro-
duced mainly in Padua and the Veneto region during the
XIV and XV centuries. IPSA includes 56 manuscripts
that now belong to some of the most important libraries
in Europe and the world, including: the British Library4,
the Bodleian Library5, the Pierpont Morgan Library6,
the Biblioteca Marciana7, the Biblioteca Apostolica Vat-
icana8, and the Biblioteca Medicea Laurenziana9. Only
one manuscript is currently preserved in Padua: the lav-
ishly illuminated Pseudo-Apuleio of the Botanical Gar-
den Library10.

All manuscripts included in IPSA are scientific books,
of which 46 are astrological and 10 botanical codices. The
digital archive includes about 3400 images. The aim of
the entire collection is to testify to the shaping of a new
scientific outlook in the University of Padua during the
XIV century [9]. The collection has been digitized and
marked up with key metadata information through the
efforts of several research groups. The metadata include
information on the content and the provenance of each
digital image.

IPSA is not only a digital archive, but also a web-
application that enables users to work with images in
different ways. It was originally created for professional
researchers of History of Art and History of Illumina-
tion to allow them to compare the images held in the
collection and verify the development and the spread
across Europe of a new scientific outlook in the 14th
century at the University of Padua and a new realistic
way of painting strictly related with the new scientific
studies [10]. In order to attract users’ attention to such
a highly-specialized collection, serious reflection and in-
depth research on different types of potential users were
required. As a consequence, interaction with final users
lasted for the entire project life-cycle in a sort of closed-
loop evaluation [11], the main outcomes of which are re-
ported in Section 4, and this interaction constitutes the

4 http://www.bl.uk/
5 http://www.bodleian.ox.ac.uk/
6 http://www.themorgan.org/
7 http://marciana.venezia.sbn.it/
8 https://www.vatlib.it/
9 http://www.bmlonline.it/en/

10 http://www.bibliorto.cab.unipd.it/

basis of user engagement with the collection and the en-
vironment.

3 Related work

The term Digital Cultural Heritage Collections covers a
broad and heterogeneous range of different collections
that can vary according to many factors, particularly
the typology of the digitized items. This is strictly re-
lated to the term Cultural Heritage itself, which encom-
passes several main categories of heritage, such as tan-
gible (e.g. painting, sculptures, coins, manuscripts) and
intangible (e.g. traditions, performing arts). Therefore,
Digital Cultural Heritage Collections can refer to many
different kinds of collections, each of them with its own
unique features. The type of content is also related to the
available tools that allow users to retrieve, access, study,
and annotate the collection. Nonetheless, we restrict our
discussion to collections of tangible heritage, with a par-
ticular focus on visual content contained in manuscripts
and documents, and to tools related to a storytelling ap-
proach as can be obtained through narratives.

3.1 Collections of illuminated manuscripts

The study and analysis of the bibliography on environ-
ments where digitized manuscripts and documents and
their metadata are made accessible show that they can
range between two poles: from environments present-
ing the collection of a single library or cultural insti-
tution to environments of increasing complexity present-
ing the collection of a network of libraries and/or other
cultural institutions. Clearly the complexity of these en-
vironments varies according to the amount of digitized
material and the number of libraries and cultural institu-
tions contributing to the project: Europeana11, which is
better introduced later in this section, is the most com-
plex of these environments.

The environments presenting the collection of a sin-
gle cultural institution are mostly search-based systems
which scarcely engage users in interactions more com-
plex than browsing. If we consider on-line catalogues
of highly important libraries, for example the catalogue
of the illuminated manuscripts of the British Library12

or the catalogue of the illuminated manuscripts of the
Bibliothèque nationale de France13, we find that these
web-applications allow users to see manuscript reproduc-
tions as if they were leafing through the facsimiles, to get
some basic information, to download images, but nothing
more.

A notable exception is the online open catalogue of
an important Italian library, the Biblioteca Malatestiana

11 http://www.europeana.eu/portal/
12 http://www.bl.uk/catalogues/illuminatedmanuscripts/
13 http://mandragore.bnf.fr/html/accueil.html
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Fig. 1 Sample images of the IPSA digital archive

in Cesena14. Indeed, the Malatestiana on-line open cata-
logue15 presents a number sections [12,13] that, together
with the typical ones providing information about the li-
brary and access to its search facilities (searches can be
done by call number, illuminator, subject, date, and so
on), also include the “Contributed bibliography” and the
“Building site”. The former enables all registered users
to add new bibliography to the manuscript descriptions,
thus creating a new record with the related references;
the record will become visible to other users after valida-
tion by the website administrator. The latter is a virtual
space where registered users can contribute to the study
of a single manuscript. Up to now two building sites have
been created, the first on a IX century manuscript with
Isidore of Seville’s Etymologiae (ms. S.XXI.5) and the
second on a Gospel Book dated 1104. The website is
available in Italian, English and German.

Environments presenting the collection of a network
of different cultural institutions are becoming increas-
ingly relevant, therefore in the following we present three
representative examples related to access of digitized il-
luminated manuscripts.

Firstly we can mention Enluminures16, the main on-
line database of illuminated manuscripts and incunabula
held in French municipal libraries [14]. The website of-
fers two kinds of search, the “Guided search” and the
“Expert search”. The former presents users with the list
of cities that joined the project; if the user clicks on the
name of a city, they will be shown the call numbers of
all the digitized manuscripts belonging to the libraries
of that city. Furthermore, users can conduct a search
by manuscript author, manuscript title, illumination ty-
pology, illumination title and illumination context. The
“Expert search” offers the possibility to perform a key-

14 http://www.malatestiana.it/
15 http://catalogoaperto.malatestiana.it/
16 http://www.enluminures.culture.fr/

word search or a combined search with different criteria:
call number, author, manuscripts title, illumination ti-
tle, earliest chronology, latest chronology; the user can
also select additional criteria from a drop-down menu.
The web application is enriched by virtual presentations
of some of the most beautiful manuscripts from the col-
lection and a selection of illuminations with the same
subject, e.g. war. The website is available only in French.

Another important project is Digital Scriptorium17,
an image and cataloguing database that brings together
the Medieval and Renaissance manuscript holdings of a
growing number of international libraries and institu-
tions, mainly North-American [15]. In Digital Scripto-
rium users can perform a basic search, a call number
search, or an advanced search. In the advanced search,
users can combine different search criteria: call number,
author, title, docket, language, provenance, binding, cap-
tion, range of dates or single date. In addition, users can
tick a yes/no radio button answering the following ques-
tions: “Dated ms?”, “Document?”, “Figurative decora-
tion?”, and can add the desired country of origin and the
current location of the item they are looking for. In addi-
tion, users can choose to limit the results to illuminated
manuscripts. The website is available only in English.

The Virtual Manuscript Library of Switzerland, or
simply e-codices18, also deserves a mention. The aim of
e-codices is to provide access to all medieval and selected
early modern manuscripts of Switzerland via a virtual li-
brary [16]. Users can perform a keyword search within
the manuscript descriptions, or they can search in the
list of the libraries involved in the project, if they al-
ready know the call number of the manuscript they are
interested in. Once they have clicked on the library name,
they will be shown the list of all the digitized manuscripts
of that institution. The list of manuscripts presents the

17 http://bancroft.berkeley.edu/digitalscriptorium/
18 http://www.e-codices.unifr.ch/
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thumbnail of the first page of each manuscript with a
short description; by clicking on the chosen item, the user
can access the complete catalogue file of the manuscript
and its complete reproduction. What is most remarkable
is that e-codices provides an annotation tool, available
for registered members. Through the annotation tool,
users can add annotations or bibliographical references
on a particular item, and then comment upon that ref-
erence or comment upon another user’s comment. The
website is available in four languages: German, English,
French and Italian.

As mentioned above, Europeana is par excellence the
most complex example of an environment that provides
access to the collections of a network of cultural insti-
tutions: Europeana is an online library, museum and
archive from across Europe and it provides access to
millions of books, paintings, films, museum objects and
archive records that have been digitized by more than
3, 500 contributing institutions including world-famous
national libraries, galleries and museums. At the end of
2014, the Europeana database held more than 36 mil-
lion metadata records, making available to the public
an astounding amount of metadata and digital resources
that allow users to explore Europe’s cultural and sci-
entific heritage from prehistory onwards [17]; now it is
no longer necessary to wait for one Europeana report
to know the number of records held in the database,
because the number is made available online on the Eu-
ropeana portal homepage19 where, for example, on May
2018 the online digital resources – i.e. artworks, artefacts,
books, videos and sounds – amounted to 52, 133, 822.

There are a number of projects that have contributed
or are contributing technology solutions to Europeana.
This constitutes an added value, as Europeana is foster-
ing different kinds of research to address some of the is-
sues raised by creating and managing such a huge collec-
tion, like the need for a single common standard for item
cataloguing and metadata interoperability [18]. Other
projects aim at increasing Europeana content and in-
creasing user involvement, e.g. the still ongoing Euro-
peana 1914-1918, which aims to collect material related
to the Great War, also asks users to add their personal
stories20.

Clearly, in order to reach the widest possible public,
user studies were needed and these used to be commis-
sioned by Europeana to external bodies (such as Uni-
versity College London, England, or the University of
Strathclyde, Scotland). One of these studies, presented
in [19], is particularly relevant to the present work, be-
cause the assessment of the system was carried out by
asking the participants to collate a PowerPoint presenta-
tion from materials retrieved on Europeana to produce
a virtual tour of their city. Such a storytelling approach,
which envisages the use of short paths or stories to foster

19 https://www.europeana.eu/portal/en/
20 http://www.europeana1914-1918.eu/

and increase user engagement, could be compared to the
one we propose through the use of narratives.

3.2 Narratives

The concept of narratives is gaining increasing impor-
tance in studies concerning digital libraries and the digi-
tal humanities. In general, over the years digital libraries
have evolved from monolithic and domain specific sys-
tems towards service-oriented architectures to support
users of different categories [20] and in this respect nar-
ratives can be a useful tool. The term narrative can ac-
quire different meanings according to the various pur-
poses that narratives address or the different ways that
narratives can be implemented. In this context, narra-
tives are a means of communicating and sharing inter-
pretations and ideas relating to the content it contains,
and may also be contextualized with related and back-
ground information to further aid exploration away from
the path, or off the beaten track. In this subsection we
present some selected examples of narratives employed
in environments with cultural heritage collections, high-
lighting their particular features.

First of all, narratives can be used to present his-
torical events – quite a logical choice deriving from the
structure of history as a succession of events. A valuable
example can be found in [21] where the authors present a
model which allows representation of multiple narratives
related to World War I. The narratives present histor-
ical events, but they do not present different opinions
about the causality of those events, even though the re-
lated history is controversial and different authors may
wish to express different opinions about it. So end-users
are presented with a succession of facts on a specific his-
torical event, but they are not provided with a critical
interpretation by domain professional users.

In “The First World War Poetry Digital Archive”
project [22] paths have been incorporated as a primary
aid for learning and navigation. In particular, users are
offered written tutorials on the main subjects of the col-
lections, e.g. An Introduction to WWI Poetry, but the
most relevant aspect is that users are invited to create
their own path using a path creation tool. So while users
are helped in the learning process by tutorials created
by expert users, they are also prompted to interact cre-
atively with the collection.

The PATHS project has been devoted to the problem
of supporting end-user access to large digital libraries of
cultural heritage collections [23]. The PATHS project de-
veloped a novel interface for cultural heritage collections
aiming at supporting information exploration, discovery
and use through a variety of visualization modes, espe-
cially the interaction system called path. In [24] paths
are defined as “a device for ordering, connecting and an-
notating a series of items of interest that have been col-
lected in a cultural heritage digital library collection”.
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Alternative approaches have been reported in the lit-
erature to help users create and access narratives for
cultural heritage applications: these include combining
temporal and spatial information [25] narratives or pro-
moting the interaction of museum visitors among each
other [26] or with the artefacts [27].

The temporal and economic effort of narrative cre-
ation has been addressed as well. The Instant Multi-
media [28] is an easy tool for the non technologically
minded, aimed at the fast prototyping of multimedia ap-
plications for cultural institutions, while the reuse of ex-
isting narratives has been addressed in [29] within the
meSch project.

Another interesting approach is the one presented
in [30]. The authors suggest the use of narratives as a
new first-class search functionality of digital libraries ex-
ploiting the potential of the Semantic Web and of the
Linked Open Data. The long-term aim of this study is
to provide digital libraries with a new search tool which
should not only return a list of objects but also present
one or more narratives composed of events related to
the objects and endowed with a set of semantic relations
linking these events into a semantic network.

Besides subjects of scientific research, narratives are
already in use in a number of real contexts. For instance,
they are the core system employed for teaching in the
Khan Academy, an online academy whose mission is to
provide free education in all knowledge fields. Contents
are explained through narratives structured on different
stages. At some stages users are given textual explana-
tions on the matter or presented with short videos con-
taining lessons; other stages envisage practical exercises
to verify what the users have learned. Although the ef-
fectiveness of the approach has been disputed [31] the
popularity of the Khan Academy confirms the interest
towards this approach by the public.

4 User studies and evaluation

Comprehensive user studies conducted within long-term
investigations of digital library services – and in environ-
ments that manage cultural heritage collections – can
support a deeper understanding of user needs, prefer-
ences and behaviour in different usage conditions, and
can give directions to better design web interfaces and
applications, as shown and reported in [32]. Also in our
work, for users of all types, focus groups and interviews
were fundamental. This was true at the beginning of the
design process, when potential users were asked to reflect
on their needs, wishes and preferences for a research en-
vironment, as well as in the following steps of the user
requirement elicitation process.

Concerning IPSA, professional researchers both ex-
pert in History of Illumination and in History of Medieval
Art were involved at different stages of the project. At
the beginning of the project, professional users of the

collections were surveyed to provide their input for the
initial collection of user requirements, while during the
life-cycle of the project professional researchers were in-
terviewed regularly on both an individual and group ba-
sis. These interactions resulted in a number of publica-
tions in journals of humanities studies [33], and were an
invaluable means of validating the real life usefulness of
the environment.

4.1 Task-oriented Evaluation

In the case of non-professional users, it was possible to
take advantage of the opportunity to work closely with
groups of undergraduate and postgraduate students who
were involved in the sustained use of the system. This
type of work was carried out over three years, and a
report on some of this activity is presented in [11].

4.1.1 First year

In the first year of the project, the original website of
the IPSA collection was presented to two different co-
horts of students: 40 undergraduate students (age range
19-25 years) attending courses on history of arts, and 25
postgraduate students (age range 23-30 years) attend-
ing courses on information science. On this occasion two
tasks were developed to be carried out by students in
order to have them interacting with the system with a
specific goal, and not just browsing the collection. The
task could be completed in about 1 hour, although some
of the participants took advantage of having access to
the IPSA collection and interacted with the system for
all the allotted time, which was about 2 hours.

The first task was related to the botanical codices
in the IPSA collection and proposed a guided compar-
ison between the Liber Agregà de Serapion (London,
British Library, ms. Egerton 2020) and the Erbario Roc-
cabonella (Venice, Biblioteca Marciana, ms. Lat.VI.59),
two remarkably important manuscripts made in the re-
gion of Veneto, the first in the late Middle Ages, the
latter during the Renaissance copying from the Liber
Agregà. The students were required to verify this rela-
tion as well as find out which plants in the Roccabonella
manuscript are copied from the Liber Agregà and which
are not copied from this model but from other sources.

The second task made use of astrological manuscripts
in the IPSA collection. The objective of this task was to
have the students read the catalogue files and mine in-
formation from the database. Each student was given an
astrological subject, namely representations of constella-
tions or astrological signs and they were required to do
a search by the subject assigned and analyze the first or
the last five images in the results list. Then they were
required to put them in chronological order.

Thanks to these tasks, students were led to use all
the main IPSA features, and get a clear and exhaustive
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idea of the application. The trials turned out to be a suc-
cessful way of creating a dynamic relation with users and
obtaining useful feedback, as reported in [34]. Moreover,
to obtain further feedback, after each trial students were
asked to answer an evaluation questionnaire developed
specifically by a team of psychologists from the Univer-
sity of Graz.

4.1.2 Second and third year

In the second year of the project other interactions were
carried out following a schema of loop-interaction struc-
tured as follows:

1. Elicit user requirements: a re-engineered version of
IPSA, improved according to the results of the first
year evaluations, was presented to a new cohort of
students, which were required to do some simple tasks
very similar to those of the first year evaluations.

2. Modify the interface: IPSA was modified according to
the feedback received from the new evaluation, using
the results in the questionnaires and the outcomes of
personal interviews and collective discussions.

3. Evaluate the modifications made: the modified IPSA
interface was presented to the student cohort to ver-
ify if the changes made affected user perception of
the IPSA environment, and to a small group of pro-
fessional researchers to validate the results.

Similarly to the first year evaluations, participants
included 110 undergraduate students, age range 19 − 24
years, attending courses in history of arts. They were
asked to interact with the system for a reasonable amount
of time (at least 30 minutes and no more than 2 hours)
through some specifically-developed tasks, which were a
variation on those proposed during the first year. The
same students were asked to participate in the new eval-
uation (a re-evaluation) of the system, after the modi-
fications were inserted, which was organized two weeks
later.

Moreover, in the final months of the second year of
the project, part of the IPSA metadata was integrated
in the CULTURA environment and was evaluated by a
new group of students. In this case, participants included
80 undergraduate students (age range 20− 25 years) at-
tending courses in cultural tourism. At the beginning of
the third year of the project, IPSA in the CULTURA
environment was evaluated to a greater extent with pro-
fessional researchers in History of Illumination.

4.2 Results of task-oriented evaluation

On the basis of the interactions which were performed
throughout the life-cycle of the project use cases were de-
veloped and user requirements elicited and refined. One
of the key results of this process was a catalogue of user
requirements which, in addition to outlining the features

required, also recorded the user groups for which each
feature was important, and how important each feature
was in the case of each group. One of the findings to
emerge very clearly from this exercise was the fact that
less experienced users ranked more highly those tools
that allowed them to explore the content collections in
a relatively undirected way. By contrast, professional re-
searchers were far more likely to require tools that took
them directly to specific artefacts, or sets of artefacts
that were relevant to their interest.

Thus user input guided the development of the envi-
ronment as a whole, as well as the individual tools that
it comprises. In this way the development of the environ-
ment was truly user-driven. The focus of evaluation was
on usability and usefulness, and for this reason our start-
ing model was the Interaction Triptych Model [35], which
analyzes and describes the interaction process with a dig-
ital library or research environment as a basis for deriv-
ing requirements and parameters for evaluation. Three
main components of interaction are identified and cap-
tured by the model: the user, the content and the system.
The analysis of the relationships between these compo-
nents results in the following three evaluation aspects:

– Usability: efficiency and effectiveness of user inter-
action with the system; that is a user-system rela-
tionship;

– Usefulness: content utility and relevance to user
tasks and needs; that is a user-content relationship;

– Performance: precision, recall, response time; that
is a content-system relationship.

The evaluation aspects of the Triptych model were
extended to address the quality axes specific to the re-
search environment and its services, and to form a com-
mon ground for evaluation studies. In addition to the
consideration of pairwise relations between the interac-
tion components of the triptych model, our evaluation
approach also considered the ternary interrelation be-
tween all three components. In substance, this relation
was addressed in terms of adaptation quality, visual-
ization quality and collaboration support in the forma-
tive evaluation studies that were conducted. The evalu-
ation outcomes on the different qualities of the evalua-
tion model provided targeted information on aspects and
potential for further refinement or extension of specific
features of the environment. The results obtained from
all user studies on the same system release were consoli-
dated to derive implications for further development. A
range of changes was implemented in a new system re-
lease and a circular process was carried out for several
iterations to reach the environment corresponding to the
findings of the user studies. In this way, the developed
evaluation model provided a sound theoretical basis for
a systematic and comprehensive examination and vali-
dation of the novel functionalities integrated in the en-
vironment, in addition to traditional evaluation topics
on the overall system and of general interest; this new
evaluation model has been presented in detail in [8].
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Being based on a number of tasks assigned to fixed
groups of users, the evaluation procedure allowed us to
measure user engagement through specific questions
rather than using direct information such as number of
visits and time spent during a session [36]. Thus, a num-
ber of items in the questionnaires investigated the quality
of the user experience and the desire to use IPSA again in
the future. Participants were asked to assess their level
of agreement in a five-level Likert scale with sentences
addressing their intention of using IPSA on a regular
basis (“I would like to use the system frequently”), the
quality of interaction (“I feel confident using the system”
and “I think the system was easy to use”) and the overall
perception of the interface (“I find the various functions
in this system very well integrated” and “I would imag-
ine that most people would learn to use the system very
quickly”).

4.3 Indications to improve user support

The evaluations done in the first two years and at the
beginning of the third year of the project highlighted
the great variety of user approaches to the system, even
when working with small and apparently homogeneous
groups. In particular, users from all categories consis-
tently stressed the need to be able not just to locate
and annotate the material, but to organize it within the
interface – in the case of professional researchers – or
access it in an organized way – in the case of students.
These users also provided a comprehensive list of sug-
gestions for achieving this customizability. Most com-
monly, they requested the ability to create different sorts
of workspaces for individual projects, and a folder func-
tionality to allow bookmarks and annotations to be cat-
egorized and ordered. They also required the ability to
copy and move bookmarks and annotations, also outside
the environment. This feature means that the environ-
ment can be more than a self-contained reservoir – it
can become part of a pipeline, a link in a longer chain of
analysis, and a cog in a larger research machine.

Moreover, users with less knowledge about the con-
tent asked for a greater integration with external re-
sources, eventually the ones they were more familiar with,
which can provide a context for interpreting the material.
This user group had also a noticeable interest towards
the research work carried out by scholars, which in some
cases was stronger than the interest towards the subject
of the research (i.e. the cultural heritage content). The
resource becomes more appealing when it can be used to
share scholarly experience with other user groups.

A common denominator of these requirements was
that the IPSA collection would be more engaging if it
could more clearly show the structure of relations within
its content, either because this expresses the scientific
results of research or because this can be a path along
which students access the content. This finding corre-

lated with the results of questions related to user en-
gagement, which showed room for improvement in users’
confidence and easiness while using the system. This lat-
ter consideration suggested that user engagement could
be improved by providing additional tools to guide users
across the complex structure of the IPSA collection. Our
approach was to use narratives, as described in the next
section.

5 Discussion

As reported in [36]: “User engagement refers to the qual-
ity of the user experience that emphasizes the positive
aspects of interacting with an online application and, in
particular, the desire to use that application longer and
repeatedly. User engagement is a key concept in the de-
sign of online applications (whether for desktop, tablet
or mobile), motivated by the observation that successful
applications are not just used, but are engaged with.”

5.1 User engagement

From the systematic analysis approach proposed and re-
ported in [37], engagement emerged as a process with
distinguishable attributes inherent at each stage in that
process. In order to address the requirements of the dif-
ferent user types of interest, to support their workflows,
and to enable them to view culturally significant collec-
tions in new and rewarding ways, the environment that
has been made available21 adopts an adaptive architec-
ture that presents the user with both the content and
the tools that are relevant to their investigation at any
given time.

The process of engagement of the user with CUL-
TURA has different steps that can be considered “points
of engagement” [37]. The one we consider most notable is
the point where the user can be engaged through narra-
tives. Narratives have been designed and developed using
intensive interaction with users to engage them so that
users benefit from the use of the available digital cultural
heritage collections.

5.2 User engagement through narratives

The term narrative is used “to represent the adaptive
flow of concepts that are woven together to make a co-
herent offering to a user. Individual concepts may be
grounded with either content or services, or may be fur-
ther refined with the execution of a sub-strategy” [38]. It
is generally assumed that narratives play a central role
in engaging users inside gamified environments [39], but
their effectiveness has been explored in other fields. Rowe

21 http://cultura-project.eu/
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and collaborators [40] found that narratives helped stu-
dents improve their engagement with the learning ma-
terial, with a positive effect in their learning gains and
problem solving abilities. The results presented in [41],
which measured the effect of narratives in promoting
data exploration, showed that the effect depends on the
kind of content.

Narratives are a central part of the way in which
adaptivity is implemented within the CULTURA/IPSA
environment. These narratives are threads through the
collection, linking artefacts and tools related to a partic-
ular topic. Expert researchers, guided by the use cases
and user requirements outlined during user consultations,
designed narratives. They used their specialist knowledge
of the collections to create a series of paths through the
content that can engage users from all the groups in the
exploration and use of specific content.

5.3 Structure of the proposed narratives

To address the different level of expertise of each cat-
egory of users, each narrative has a number of levels.
Less expert users are offered a relatively high level nar-
rative, but as users interact with the resources that are
presented to them, the system dynamically discloses ad-
ditional material, resulting in a more complex and more
captivating user experience. These narratives allow for
an open-ended and developing engagement with the re-
source collections.

An example of a high level narrative are the ones de-
signed for less expert users. These describe the different
steps of a short course on a specific topic that is en-
compassed within the collection. Typically, the relevant
material will be spread across the diverse parts of the
different components of a collection. Adaptive narratives
provide structured routes through the collection, expos-
ing the user to artefacts that are relevant to their topic of
interest. Furthermore, at certain steps of the narrative,
users are given the possibility to access some extra steps
which will provide them with additional information on
that particular topic, also using external resources such
as Wikipedia22. Once they have gone through all the ad-
ditional steps, users will come back to the point they left
the narrative and will be able to proceed.

These narratives were implemented for both collec-
tions in the environment, and the user experience of
these narratives validated their usefulness for both types
of content collection. In the case of the historical textual
corpus, a series of narratives were developed for use with
secondary school students who were encountering the
collection for the first time. These users were presented
with a sidebar containing a brief explanation of the con-
text of the individual part of the text being viewed, along
with prompts for further research. In the case of the
collection of illuminated scientific manuscripts, Figure 2

22 https://www.wikipedia.org/

represents, from top to bottom, the flow of a narrative;
the most relevant resources are presented in order and,
at any step, the user can choose to access additional in-
formation or alternative visualizations. Users can move
backwards or forwards within the narrative, or branch
off into further narratives, covering particular areas that
especially pique their interest. At any point, the user can
leave the pathway to carry out their own detailed inves-
tigations. Users are able to resume the narrative when
desired.

In addition to tying together chains of documents,
these narratives can include the other tools that con-
tribute to the environment. For instance, a user of the
IPSA collection who is following a narrative based on
herbals of a given historical period can be presented with
the results of a faceted search based on chronology and
title; an example is depicted in Figure 3.

For users of the collection of illuminated medieval
manuscripts, narratives are structured on different lev-
els. For example, one of the narratives examines the de-
velopment of botanical illustrations in Italy and allows
the user to learn about the specific features of the soft-
ware, while allowing them to access some extra material.
By showing the development of botanical illustrations
over the centuries, it is possible to present users with
all the most significant features of the environment and
teach them how to use it in an informal and efficient way.
Thus the user, proceeding with the narrative, is shown
useful tools, for example the visualization tool which as-
sociates works, authors, scribes, locations and illustra-
tions to dots of different colours connected in order to
show all the relevant data referring to an illumination.
The visualization tool has been specifically designed to
prevent the user from being disoriented while looking
at the different illustrations of the same plant that are
present in different manuscripts on the same screen [42].

Afterwards, the user can continue to follow the se-
quence of the narrative, otherwise they can use the visu-
alization tool to follow new routes. For example, the user
can ask to see the illustrations of the same plant they
have been shown that are present in other manuscripts.
If the user clicks on one of the authors shown in the vi-
sualization tool, the system displays a callout specifying
the type of entity and allows the user to see the entity
network of the author.

The entity network of an author is prepared by the
system on the fly to answer the specific request of the
user. In this way the user is adapting the interaction of
the system to their interests, because they can leave the
structure of the narrative and use the environment to
adapt it to their specific interests.

By clicking on each of the works (a red dot for each
work), the user is presented with a contextual square
containing the essential information on the work together
with an illustration if the dot refers to an illustration of a
plant. From that square the user can navigate in the vi-
sualization tool of that specific plant and can continue to
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Fig. 2 Graphical representation of the structure of a narrative

explore the digital cultural heritage collection. At certain
steps users are given the possibility to access some extra
steps, where they will be given more information on the
topic of the narrative: for example, more manuscripts of
the same type as those the narrative deals with or ex-
planations of the main painting techniques employed to
illuminate the manuscripts of the collection.

As these examples show, these narratives provide a
number of useful tools. They allow the diverse features
of the environment to be brought together in a way that
enhances the way users interact with the collection. For
instance, they guide users without limiting them, by pro-
viding relevant suggestions when necessary, and allowing
the user to follow additional sub-paths in order to delve
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Fig. 3 Faceted search

deeper into a particular topic, or to leave the narrative
path entirely in order to undertake independent explo-
ration, secure in the knowledge that a single click will
return them to the narrative. The content is notable for
its complexity, and the tools that the environment pro-
vides add further layers of richness.

Such a wealth of material is challenging for users, and
adaptive narratives provide important support, guidance
and direction, without the need to conceal or stifle any
of the complexity and the opportunities for discovery
that this complexity brings. Furthermore, in the case of
collections of static items like illuminations or handwrit-
ten documents, narratives prove to be a valuable way to
promote user engagement because they add to the expe-
rience of the items the diachronic dimension they lack.
In fact, collections of films or music pieces by their na-
ture provide users with extended experience, while for
art-historical or historical collections it is more difficult
to offer something similar.

Thus narratives help in fostering a more involving ex-
perience of the collections, which is more complete and
extended over time. Therefore, other kinds of static col-
lections can benefit from narratives too, e.g. archaeolog-
ical collections.

5.4 Evaluation of narratives

The effectiveness of narratives as a tool to enhance user
engagement was evaluated during the final part of the
third year of the project. Again, participants were un-
dergraduate students (age range 19−25 years) attending
courses in cultural tourism. In addition to these 70 par-
ticipants, 10 secondary school students (age range 17−18
years) attending an art college were included, and the re-
sults were used for comparison. Results are presented in
detail in [43]. In each trial, participants were divided into
two halves:

– Test group: these participants were required to fol-
low the narrative lesson described in Section 5.3 and,
afterwards, to complete a task.

– Control group: these participants were required to
freely interact with the IPSA interface for an amount
of time comparable to the one required for following
a narrative and, afterwards, to complete a task.

In the case of the undergraduate students 35 par-
ticipants constituted the test group and 35 participants
constituted the control group, while in the case of sec-
ondary school students 5 participants constituted the
test group while 5 participants constituted the control
group. Each participant had a similar task to complete,
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with the same structure of the first task described in
Section 4.1.1. They had to verify a proposed compar-
ison between the Liber Agregà de Serapion (London,
British Library, ms. Egerton 2020) and the Erbario Roc-
cabonella (Venice, Biblioteca Marciana, ms. Lat.VI.59),
to search the related images and to take note of their
experience and considerations using the annotation tool.
The task involved exclusively the botanical codices be-
cause only the metadata related to them were imported
in the CULTURA environment. In fact botanical codices
were identified as the most significant subset of meta-
data to be imported and represented in CULTURA for
use as a case study to test the new environment and its
functions. The task described above, also on the basis of
our previous evaluation experience, was considered suit-
able both for undergraduate students and for secondary
school students, because it effectively leads users to an
accurate interaction with the environment. As in previ-
ous evaluations, at the end of the test, which lasted about
90 minutes for both groups, participants had to fill in a
questionnaire developed by a team of psychologists from
the University of Graz [8]. In addition, further feedback
was collected through an open discussion carried out by
the tester. The two groups did not show any difference in
the ability of completing the proposed tasks. This may
be due to the fact that the tasks were conceived in order
to be easily fulfilled, thus as an instrument to facilitate
the exploration of the system functions rather than as a
variable to be measured.

Results from the questionnaires were largely positive.
Users in the test group showed consistently higher scores
in their evaluation of system usability. This result may be
due to the fact that the proposed narratives also included
the use of visualization and annotation tools, which were
then present in a real context. More importantly, the test
group gave a higher rank also to system usefulness, show-
ing that an introductory lesson based on the collection
content can improve the way users consider the content
as relevant.

Results on usability and usefulness were similar be-
tween the two user typologies (undergraduate students
and secondary school students). The participants were
also asked to assess their experiences with digital envi-
ronments and their familiarity with the content of the
collection. The variations in usability and usefulness did
not change depending on user knowledge.

Considering both the feedback provided by the ques-
tionnaires and the opinions gathered through the dis-
cussions which followed the trials, the employment of
narratives actually improved user engagement with the
digital content. In respect to the control group, users in
the test group reported higher interest towards access-
ing again the collection and, on average, they spent more
time interacting with the system. Moreover, users in the
test group described higher confidence using the system,
which was perceived easier to use. Another important re-
sult was that users in the test group reported higher sat-

isfaction while interacting with the system. For example,
it emerged that some of the available tools were difficult
to grasp without a proper explanation, particularly the
ones developed for professional users: through narratives
general users can better understand their function and
usefulness and achieve a more satisfactory interaction
with the system.

6 Conclusions

The environment that we have contributed to develop-
ing offers a new way of accessing, interacting with and
promoting user engagement with cultural heritage collec-
tions. It demonstrates the value of an adaptive interface
that responds dynamically to support the user, whatever
his or her level of experience with the environment or fa-
miliarity with the content may be. This flexibility has
been both required and facilitated by the attempt to ad-
dress the needs not of a single stereotype of user, but of
a broad spectrum of user constituencies. In this context,
the development of narratives to support the user’s ex-
perience while interacting with the system has proved to
be the right answer to the problem of raising, sustaining
and promoting user engagement.

The design of the adaptive environment and of the
narratives is based on input from users: in fact consider-
able effort has been invested in developing contacts and
working closely with users from a broad range of user
communities. This user engagement has been both sus-
tained and broad-based. This level of engagement is de-
manding, but essential in helping to underwrite the real-
world usefulness and thus the long-term sustainability of
the resulting environment. Currently, the measurement
of successful engagement with users is a field where we
do not have well-developed models, although a number of
metrics are applied to observe what is happening (as for
example described in [44]): we hope that this paper could
trigger a useful discussion on how to improve, quantify
and evaluate user engagement.
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