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Abstract. Modelling the knowledge behind human experiences is a complex process: it should take into account, among other
characteristics, the activities performed, human observations, and the documentation of the evidence. To represent this type of
knowledge in a declarative way means to support data interoperability in the context of cultural heritage artefacts, as linked
datasets on experience documentation have started to appear. With this objective in mind, in this paper, we describe a study based
on an Ontology Design Pattern for modelling experiences through observations, which are considered indirect evidence of a
mental process (i.e., the experience). This pattern highlights the structural differences between types of experiential sources, such
as diaries and social media contents, providing a guideline for the comparability between different domains and for supporting
the construction of heterogeneous datasets based on an epistemic compatibility. We have performed not only a formal evaluation
over the pattern, but also an assessment through a series of case studies. This approach includes a) the analysis of interoperability
among two case studies (reading through social media and historical sources); b) the development of an ontology for collecting
evidences of reading, which reuses the proposed pattern; and c) the inspection of experience in humanities datasets.
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1. Introduction tities that originate from the interaction with mate-
rial content, yet are per se immaterial. Examples in-

Although knowledge engineering for the Digital clude the experience of reading a book, or of listen-

Humanities has gone a long way in the production
of formal models for the representation of tangible
elements of cultural heritage, recent research has at-
tempted a systematic cataloguing, modelling and us-
age in content annotation of phenomenological en-

*Corresponding author. E-mail: alessio.antonini @open.ac.uk.

ing to someone read it aloud. In addressing the issue
of capturing evidence of an experience through Linked
Data, research projects such as the UK Reading Expe-
rience Database (RED) [1] and Listening Experience
Database (LED) [2] have adopted different, arguably
simplistic approaches at modelling an experience as a
single entity — with LED representing it, for instance,
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2 A. Antonini et al. / Experiential Observations

as an “internalised event”. This could be justified by
the core use cases of these endeavours not requiring the
identification of constituents (e.g. in textual evidence)
beyond addressing factual elements such as what book
was being read, who was playing the music being lis-
tened to, where and when.

The reality, however, is much more complex: the ex-
periences associated with reading a book are decou-
pled from the activity of reading, or the event that this
triggers in the material world, or the diary entry or let-
ter that documents the whole. It may, however, be de-
bated that, whilst not corresponding to the effect that
such an activity has on one’s surroundings, an expe-
rience may go hand in hand with the epistemology of
such effects [3]. Therefore, although modelling the ex-
perience as a single entity could be reductive in use
cases such as fine-grained content annotation, it is also
difficult to reach a consensus on how to model all kinds
of experiences. It is however possible to identify re-
curring elements that may serve as ontological coordi-
nates in the topology of an experience, which calls for
an ontology design pattern (ODP).

In this paper we present an ODP called Experience
& Observation (E&O)' and study the potential impact
of introducing it into existing and future Humanities
data. E&O models the observation of experience as re-
sulting from a direct engagement in an activity and re-
flected in an observation prompted from the person en-
gaged in the activity. This is a content pattern (CP)
whose core set of entities expand upon the concept of
experience, which does not appear in the pattern itself
in named form. Instead, E&O represents an experience
through its factual, cognitive, phenomenological and
critical coordinates, which all lend themselves to fur-
ther specialisation in the ontologies where the CP will
be instantiated, as well as to use cases like fine-grained
text annotation.

1.1. Motivation and Aim

This pattern is motivated by the need, as appreci-
ated from datasets such as the UK RED and LED, to
express the relations between any type of source, its
information content (the observation) and the activity
in object, distinguishing between the potential content
of observations included in, for instance, diaries and
correspondence, authors’ libraries, social media or sur-
veys.

ISubmission to the ODP portal, http://ontologydesignpatterns.
org/wiki/Submissions:Experience_%26_Observation

activity evidence experience
e Dparticipants e author e person
e performers e type e emotion
e topic e location e belief
e duration e content e memory
e location e annotation o effects
A A A

observation

Fig. 1. Observations are the result of a combination of activity, ex-
perience and the opportunity to express the observation (evidence).

A hypothetical upper ontology of observation would
abstract from the phenomenon by providing a middle-
ware between phenomenological ontologies and on-
tologies of sources (see Fig. 1). On the one hand,
ontologies of sources, examples of which are FR-
BRoo [4] and SPAR [5], describe objective features
of sources, but not their information content. On the
other hand, experiential ontologies describe the phe-
nomenon in object, but not the relations between the
content structures and features of the sources. In other
words, the need for the E&O is grounded on the need
for a language to express general features of sources
with a direct relation with their phenomenological con-
tent — for example, where a listener recounts that a par-
ticularly “groovy” riff in a rock song, once carefully
heard on earphones, inspired them to conduct research
on the musicians that wrote and performed it.

The aim of the proposed pattern is to support data
interoperability between research use cases, clarifying
the relation between activity, reflection and the evi-
dences used in experiential studies. Indeed, each dif-
ferent experiential study adopts different models for
the description of data, grounded on the nature of the
phenomenon in object and relying on a set of assump-
tions concerning the homogeneous nature of sources.

1.2. Application scenarios

The E&O pattern discussed in this contribution is
intended to support the extensions of schemas and on-
tologies for encoding research data from experiential
studies to express key facts concerning sources, which
would otherwise be lost with the background knowl-
edge of the experts on those sources. Indeed, interoper-
able research data introduce this new issue concerning
the reuse of data thanks to a detachment between the
analysis of sources and the use of the generated data,
removing mastering the sources from the requirements
for using the data. For instance, we can have a Classi-
cal Studies scholar comparing the reception of Roman
texts based on marginalia in a Latin codex with so-
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A. Antonini et al. / Experiential Observations 3

cial media from online reading platforms, without re-
quiring any understanding of, for example, the differ-
ences in reader profiles and reasons for reading classi-
cal literature. In other words, the technical feasibility
granted by a common schema does not extend to in-
formation essential to the correct framing of a study,
which lies mostly on background knowledge.

The rest of the paper is structured as follows. Sec-
tion 2 provides a brief background on experiential
studies and the issues concerning observing experi-
ence. Section 3 presents a summary of the state of the
art, including relevant patterns and experiential ontolo-
gies. Section 4 describes the E&O pattern in detail,
while Section 5 is devoted to its evaluation. In section
6, we discuss the application of the pattern and of the
retrospective case studies. Section 7 provides a discus-
sion of the case studies in terms of common patterns
emerging from applying E&O to the encoding of the
different types of sources. Finally, Section 8 concludes
the paper and includes future lines of work.

2. Background

The goal of the E&O ontology pattern is to support
interoperability across disciplines and projects sharing
a focus on human experience. Specifically, E&O ad-
dresses the interoperability of the sources of evidence
of experience. Indeed, a prior work on a reading expe-
rience ontology [3] is being implemented as a module
for the CIDOC-CRM ISO standard for Cultural Her-
itage?, providing a shared platform for reading and a
pattern for other forms of experience. However, having
a common ontology of experience is limited to sup-
porting the interoperability of research outputs (e.g.,
annotation of sources), while the interoperability of re-
search requires addressing sources as a key factor in
the design of a case study.

2.1. Research Interoperability

An example of this issue concerning heterogeneous
sources is given by the research programme of the EU
JPI for Cultural Heritage project Reading Europe Ad-
vance Data Investigation Tools (READ-IT), which is-
cludes a wide range of different case studies [6]. The
READ-IT case studies rely, in turn, on a wide range
of sources, such as interviews, school diaries, war di-

Reading Experience Ontology and module for CTDOC-CRM on
GitHub https://github.com/eureadit/reading-experience-ontology

aries, letters, authors’ libraries, postcards, chat con-
versations, forms, web scraping from online reading
platforms, paintings, pictures, online forms, docs, re-
views and social media comments. The READ-IT ap-
proach is based on data interoperability, i.e., the en-
coding of research outcomes in a common format, the
Reading Experience Ontology (REO), through the use
of a shared toolbox including an annotation tool, con-
tribution platform and machine-learning services for
text and image analysis.

At the same time, the sources used to generate these
data tell multiple stories. Indeed, sources of reading
experience are the result of different situations entail-
ing specific constraints on the type of research and
questions researchers can address. For instance, dif-
ferent sources hide different intrinsic characteristics of
the evidences of reading experience, such as a) the ma-
turity of reader’s reflection, b) the reader’s freedom of
expression or c) the purpose of their testimony of their
experience. Intuitively, the different underlying condi-
tions of sources entail a different set of ontological and
epistemic assumptions that are understood clearly by
the researchers working hands-on on the sources but
not reflected in the research data.

The data-driven approach to interoperability hides
two orders of issues (see Figure 2). Firstly, the reuse
of data implies a form of indirect reuse of sources
and therefore a question of integrability, i.e., which
facets of the phenomenon could be used to explore the
sources. Secondly, even though different sources could
be integrated, there is a question of compatibility be-
tween the reused source and the research framing of
the case study: for example, can the reused source be
employed to address the research questions of the case
study?

In the following section, we outline a parallel be-
tween the anatomy of reading and the generation of
evidences of experiences, as mirrors of facets of the
experiential phenomenon.

2.2. Anatomy and Evidence of Experience

The two issues of “integrability” and “compatibil-
ity” are critical, ultimately, because of the interference
of the observation on the phenomenon in object. In-
deed, the activity of generating an observation influ-
ences the phenomenon observed. Intuitively, human
experience is the result of reflection while, similarly,
the generation of an evidence requires also a reflection
on the reflection which can, for example, trigger a re-
vision, and therefore a change in the experience.
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4 A. Antonini et al. / Experiential Observations

Sources m— Case Study 1
Research _1
:E Outcomes
S| | compatibility
kS| Data
RS Interoperability
Sources m— Case Study 2
Research —_—
Outcomes

Fig. 2. Data interoperability enables the reuse of research out-
comes through case studies, but hides an issue of “integrability” be-
tween sources and “compatibility” between a source being indirectly
reused through research data within the framing of a new research
study.

On the one hand, in the case of historical sources
this interference is not controlled and therefore re-
quires expertise to enable a retrospective analysis of
the sources. On the other hand, in the case of sources
generated within a research framework, the interfer-
ence is designed with the aim of fostering the emer-
gence of specific facts on the experiential phenomenon
in the resulting evidences. For instance, structured in-
terviews are designed to a) create a specific setting and
b) support the emerging of specific information, re-
gardless of the different participants engaged.

Both cases of controlled and non-controlled inter-
ference require a disentanglement of the relations be-
tween the cause of experience and the source, as the
evidence of experience is one of many possible for-
mulations of such experience (i.e., an observation) re-
porting some facets of the experience in object (i.e.,
the meaning of the observation), as in Figure 3. In
this view, the formulation of these relations concerns
specifically, a) the “mapping of meaning” between the
experience encoded in an observation and the situation
causing the experience, and b) the “mapping of condi-
tion” of the generation of the observation and the situ-
ation of the experience. These mappings represents the
binding between the elements of the anatomy of ex-
perience and the structure and content of the source.
The binding is what defines the mirroring of the expe-
rience in the evidence as the result of controlled and
uncontrolled interference, e.g. projections, alterations,
omissions and transformations of the experience as re-
flected in the source (i.e., a mirror reflection).

o EVIDENCE OF
ANATOMY OF EXPERIENCE £ EXPERIENCE
©
i ;E Encoding
- riggers S
Activity 2 OBSERVATION
Q|
s g
§ State | qumtp
: of :
@ v Mind &
3
=]
Event - g EXPERIENCE
proviages .
meaning to % Meaning
S

Fig. 3. From the presentation of REO [3]: an activity triggers a
change in state of mind; this change is a reflection on some specific
aspects of the activity (an event) within the context of the activity. In
this view, a source is an evidence of experience when including an
observation encoding a reflection of the experience, e.g., concerning
the state of mind, event and activity. Thus, full mastery of a source
requires understanding its relation with the experience: the mapping
of meaning and conditions connecting the different elements of the
anatomy of the experience and the structure / content of the source.

A good example of the mapping of condition con-
cerns identifying the level of maturity of the experi-
ences reported in the sources. For instance, a source
used in one of the READ-IT case studies is a set of
structured interviews asking about the life-time effect
of reading. At close analysis, some of the transcripts
include some temporal clues about the age of the per-
son at the time of the interview or about the tempo-
ral distance between the interview and the reading.
For the purpose of reusing data and sources, this in-
formation could and should describe the whole set of
interviews and, by extensio, the dataset produced by
the case study. This form of encoding would rely on
knowledge of the source, e.g., from the interviewer or
the researcher working on their annotation.

In this view, the following state of the art focuses
on the approaches to provenance and observations
adopted in the design of ontologies and patterns for ex-
periential and observational studies in general.

3. State of the Art

Our analysis of the state of the art highlighted a
small set of relevant works. This is not surprising
as personal observations and experiences do concern
forms of subjective interpretation on what is relevant,
why, and how hard to model. From a broader perspec-
tive, the sources of evidence of experience are indeed
widely addressed for their objective, material and fac-
tual properties. However, the scope of the standards for
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A. Antonini et al. / Experiential Observations 5

sources, such as Prov-O? (which focuses on the activi-
ties behind the generation of data) and CIDOC CRM*,
is limited by a focus on the artefact itself and its value
for archival science or cultural heritage.

We therefore do not concern ourselves with a dis-
cussion of ontologies for sources and provenance, but
focus on specific ontologies and design patterns about
the observation of events. Part of the selection of rele-
vant work involved searching the Linked Open Vocab-
ularies registry® (LOV) and the Ontology Design Pat-
tern repository® (ODP).

LOV indexes four ontologies about observation:
ISO 19156 Observation Model; Observation Method
Ontology; Sensor, Observation, Sample, and Actuator
(SOSA) Ontology; OWL for Observations; all of the
above relate to sensor observations. Upon searching
LOV using Experience as a term, we found one related
ontology: the Experience API (xAPI), which is primar-
ily about games and the interaction activities of gamers
with them, yet covers none of the arising subjective as-
pects.

ODP includes patterns concerning a) observation, b)
activities, and c) transition. In the following sections,
we discuss these patterns focusing on the interactions
with E&O and on the opportunities for reuse.

Lastly, the research for relevant works was extended
to ontologies, models and schemas developed within
the frame of experiential studies. In this view, we con-
sidered the ontologies of the UK Reading Experience
Database (RED), the Listening Experience Database
(LED) and the Reading Europe Advanced Data Inves-
tigation Tool (READ-IT).

The rest of the section is dedicated to the discussion
of the findings of the search for ontologies and pat-
terns, the ontologies of experience developed in previ-
ous projects and an analysis of the gaps.

3.1. Observation Pattern

The Observation pattern, in describing “the obser-
vation of things, under a set of parameters””, assumes
the possibility of a “direct” observation of material,
visible objects. Conversely, E&O concerns indirect ob-

servations of mental events which cannot be measured

3https://www.w3.org/TR/prov-o/

“http://www.cidoc-crm.org/

Shttps://lov.linkeddata.es/

Shttp://ontologydesignpatterns.org

7http://ontologydesignpatterns.org/wiki/Submissions:
Observation

but are instead evaluated through the mediation of the
personal perspective of the person “owning” the expe-
rience and of the prompting activity from which the
observation arises. This epistemic divergence prevents
the reuse of the Observation pattern in the domain of
experience.

3.2. Activity Specification Pattern

The Activity Specification pattern® addresses the
representation of activities and the observation of
states as effects of activities. The pattern supports a
parthood hierarchy (meronomy) of activities and also
the temporal ordering of activities and states, identi-
fying different roles of states as precondition or ef-
fects, terminal or non-terminal states. E&O reuses its
Activity class, as it provides the necessary ele-
ments for representing temporal distance and signifi-
cant events (as change of states) reflected within the
observations.

3.3. Transition Pattern

The Transition pattern® addresses transitions be-
tween states and is complementary to Activity Speci-
fication, adding to it the metaphysics of state transi-
tions as caused by events, and the effect of changes
on things. The E&O goal, on the other hand, is to de-
scribe the indirect study of an experience through the
traces of its effect, i.e., the observations. In this view,
an observation’s content concerns states as effects of
a transition resulted from carrying out an activity, i.e.,
the agent’s engagement. The E&O concept of engage-
ment could then be considered as a transition effect of
an event activity and the cause of a state change in an
agent involved in the activity. Since this does not sup-
plement any concept required by E&O, Transition
does not appear nor is subsumed in our CP.

3.4. News Reporting Event

The News Reporting Event ontology pattern'® ad-
dresses indirect observations, e.g., news reporting
based on third party direct observations. In this view,
the pattern enables an articulated description of the sit-

8http://ontologydesignpatterns.org/wiki/Submissions:
ActivitySpecification

9http://ontologydesignpatterns.org/wiki/Submissions: Transition

10http://ontologydesignpatterns.org/wiki/Submissions:
NewsReportingEvent
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6 A. Antonini et al. / Experiential Observations

uation of the event and its direct observation and the heritage supporting the analysis of evidences under the1
relation with the report and reporter. Interestingly, this light of aesthetic experience. 2
pattern introduces a secondary indirect source in the In the following section, we provide a brief intro- 3
observer as grounding the report, de ning an epistemic duction to these projects and discuss their approaches

chain between report end event through two agents: to the description of human experience. 5
the observer and the reporter. The UK Reading Experience Database (RED) is a 6

Digital Humanities project created over twenty years 7
3.5. Social Reality ago that collects and annotates evidences of read-8

ing from cultural heritage sources, such as correspon- 9

The Social Reality ontology pattéfhimplements dence, diaries and reports. These sources are beinglo
Searle's theory about social reality. In The Construc- curated by scholars, students and volunteers, build- 11
tion of Social Reality [7], Searle addresses the tension ing an unprecedented and rich dataset. This is acces-12
between the objectivity of social reality and the subjec- Sible through its portdf and as Linked Daféd. The 13
tivity of its interpretation by de ning a scoping rule: ~ EU-funded JPI for Cultural Heritage "Reading Europe 14
X acts as Y in C. This rule frames the objectivity of Advance Data Investigation Tool" project (READ-IT) 15
social facts within a speci ¢ social context (e.g., an or- builds from the experience of RED, increasing the 16
ganization) in which their meaning, as social/institu- Scope from the UK to Europe, and extending the con- 17
tional artefacts, has a value of fact. In this view, this Cceptualisation of experience. 18
pattern supports a form of subjectivity in the relation =~ The Listening Experience Database (LED) ad- 1°
between “brute” facts and the plurality of contexts of —dresses the experience of music and performances.20

interpretation. Differently from RED and READ-IT, LED uses dig- 21
ital archival resources to identify and reconstruct evi- 22
3.6. Evidences of Experience dences of listening experiences to be further analysed?3
by researchers. 24

Unlike external observations, human experience can 3 5.1. RED zz

be observed only through the lenses of the human in-  RED uses cultural heritage sources of different .
volved in the experience. Thus, experiences are re- types. These sources were collected during multiple
ported indirectly, re ected in a wide range of sources. campaigns by scholars in the project and by students. ,q
The sources of evidence of experience (evidences) can The provenance of sources is therefore heterogeneous,,
be more or less structured in how they present human however all the sources are text-based. From theses;
observations. For instance, a conversation could in- gources, annotators identi ed and annotated the frag- 5,
clude cues about experience blending within other top- ments of text relative to reading, extracting informa- a5
ics. Another form of evidence could instead be arating  tion about the reader, the content and the conditions of 5,
from one to ve collected right after an activity (e.g. af- reading. 35
teracall). Inthe eld of the Humanities, the most com- In its last iteration, RED recognises both reading 34
mon evidences considered are cultural heritage arte- gng listening experiences. In RED an experience is de- 37
facts, such as the personal correspondence of authorsscribed by an evidence (i.e., a fragment of text) and 35
or authors' libraries including notes and marginalia, contextual information about reading: where, when, zq
but also paintings of experiences, poetry and other aes- who and how, which takes the shape of properties like 49
thetic expressions. In this view, there is a partial over- century, country, reader, time, place, type of experi- 41
lap between the description of cultural heritage arte- ence (i.e., reading or listening) and conditions (e.g., 4
facts, e.g. their provenance and content, and the de- gloud, silent). 43
scription of the experiences included. In this view, it Regarding sources, RED uses a bibliographical ap- 44
is worthwhile considering three research projects ad- proach including, e.g., reference, author and editor. Of 45
dressing the experiences of reading and listening. In- interest are the additional notes, often including key 46
deed, these projects have faced the challenge of ex- information about the source of relevance for the re- 47
tending and complementing the description of cultural searcher, such as: 48

49

Uhttp://ontologydesignpatterns.org/wiki/Submissions: Lhttp:/iwww.open.ac.uk/Arts/reading/UK/index.php 50
Social_Reality %280WL_2%29 13RDF graph at http:/data.open.ac.uk/context/red 51
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“Letter (original in Polish)from Conrad to Aniela
Zagorska, Pent Farm,[ JChristmas 1898” - from
RED, resource 322738

These extra notes help researchers in understanding
the kind of content they could nd in the evidence,
such as the fact that Conrad's letter was written to his
niece and who translated it from Polish.

3.6.2. LED

LED integrates different digital archives to recon-
struct musical performances, events, performers and
listeners. By relying on archival data, LED includes
information about the provenance of sources. Further-
more, the LED schema provides a rich description of
the cooperative annotation work and, therefore, of the
provenance of the data extracted from the evidences of
musical experience.

The LED ontology connects the notions of Listening
Experience, Source, Agent and Music. In LED, listen-
ing experiences are described by reusing the concept
of event from existing ontology literature. Regarding
sources, LED reuses and extends the Bibo ontdfogy
with a vocabulary of types of sources, such as oral his-
tory or of cial documents.

3.6.3. READ-IT

READ-IT extends the RED approach to contem-
porary sources and to multiple languages. Like RED,
READ-IT includes a wide range of sources, not limited
to cultural heritage but also including web-scrapings
from reading websites, interviews, social media, and
crowdsourced testimonies.

Along with a standalone version, the READ-IT on-
tology REO was also re-implemented for the CIDOC
Conceptual Reference Model (CRM) ecosyst&rthe
ISO standard for cultural heritage archives. In this
view, READ-IT reuses the CIDOC CRM core for de-
scribing the content of sources and a new set of con-
cepts concerning the reader's “state of mind” and the
condition of reading. The READ-IT data model is ag-
nostic to sources. Indeed, READ-IT does not provide a
speci ¢ solution but relies on domain-speci ¢ schemas
and ontologies, e.g., FRBR for library resources,

L4https:/iwww.open.ac.uk/Arts/reading/UK/record_details.php?
id=32273

15https://bibliontology.com/

18http://www.cidoc-crm.org/

Lhttps://www.i a.org/publications/functional-requirements-for-
bibliographic-records

iential Observations 7

CIDOC-CRM for cultural heritage and Schemarg 1
for web sources. 2
3
3.7. Direct, Indirect and Experiential Observations 4
5
The overview of patterns and ontologies concerning 6
experience, activities and observation highlights an in- 7
tegration gap. Indeed, by considering the different pat- 8
terns and ontologies, we can see how different aspects®
of the problem in hand can be addressed by reusing 10
existing de nitions. 1
Firstly, both activities, source of experience and the 12
relation between evidence and activities can be de- 13
scribed by reusing e.g. Schema.org and REO. 14
For instance, in terms of Schema.org, a “Creative- 15
Work” can be used to represent the evidence of ex- 16
perience (e.g. a review blog post), that is “about” an 17
“Event” source of experience (e.g. a concert), with the 8
“creator” of the “CreativeWork” be an “attendee” to  1°
the “Event”. Then, the speci ¢ aspects of the experi- 2°
ence reported in the “CreativeWork” can be described 2
by the REO concepts of “State of Mind”, e.g., encod- 22
ing an emotional response. z
From this view, the gap is not technical or in the lack 24
of vocabulary, but concerns the de nition of a common =
approach bridging different experiential domains that 2°
is independent from a speci ¢ ontology or schema. 27
Furthermore, there is a second gap concerning the %
ontological differences between external observation 29
and internal observation. As highlighted in the discus- 30
sion of the Observation pattern, the description of an 3
external direct observation concerns the measure of >>
events. Similarly, the patterns News Reporting Event %
and Social Reality address a different form of external
observation. In the rst case, it can be traced to a di- %
rect observation (“ActualEventView") or, in the second
case, to the observation of “BF” (brute facts) as being
relative or representative of social/institutional facts in 2
a given context. All of these approaches address the
objectivity of observation as either being material (di-
rect observation), epistemic (report) or context-related "
(social structures). 43
By contrast, an aesthetic experience is legitimately "
subjective. Indeed, the human agent subject to an expe-, .
rience is both the object of change (the experience) and46
the subject observing the experience. In this regard, 4
we can strive to provide an objective description of the .
possible changes triggered by an experience, e.g., as,g

50
18https://schema.org/ 51
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attempted with REO. However, which changes occur
and how these changes are being investigated is, for
now, an intimate process that cannot be observed, but
only reconstructed as a teleological explanation by the
subject of the experience itself. In this view, the ac-
tivity of reconstructing the experience is of great rele-
vance in guiding the explanation (e.qg., in focus, length
and results).

Fig. 4. Observations are the result of a combination of activity, ex-
perience and the opportunity to express the observation (source).

The importance of prompting (see Figure 4) is not
new in psychology and social studies. In these elds,
the problem concerns achieving a speci ¢ predictable
response (e.g., during therapy or large-scale studies).
However, the problem in our case is the opposite: re-
constructing what the effects of the prompting could
have been in the reporting of experience, through a va-
riety of heterogeneous settings.

Though indirectly, human experience can ble-
servedthrough the testimonies of people. The devel-
opment of an experience is the result of the diect
gagementwithin an activity. The engagement is sig-
ni cant, i.e., leading to an experience, when results in
atransition of mental state, such as the emergence of
an emotion, the acquisition of an important memory or
the learning of something new.

Experiential observation is intangible and unique
but the conditions of how we extract and report our

experience are recurrent. Researchers can develop a

broad understanding of the different settings, if pro-
vided with the specic necessary information. The
scope of this contribution lies in de ning what these
information are beyond the speci ¢ domain.

4. Experience & Observation Pattern 1
2
The rationale behind the E&O pattern is that an ex- 3
perience is too phenomenologically complex to be on- 4
tologically captured as a single entity in a satisfactory °
manner. This, combined with the emergence of mul- ©
tiple datasets that offer examples of domain-specic '
kinds of experience as Linked Open Data, determine 8
the need for a content pattéfn This complexity is o
also the reason why a named experience class is not*
to be found in this CP: the activities of interaction
and consumption, an individual's engagement in them, 1
their re ection upon it and the critique formulated over
such re ection are all coordinates of an experience as 5
a phenomenon. However, as mentioned eatrlier, trying 16
to pinpoint it by capturing it as a single named entity 17
risks being too reductive an exercise. 18
From a pragmatic perspective, consider an example o
use case of text annotation: given a text excerpt (e.g., a,,
letter or diary entry), an annotator has the opportunity ,,
to highlight passages describing the author's conscious ,,
effort in capturing the setting, its artifacts, the activity 53
of interacting with it, the resulting states of mind or 54
changes to them, and to assign a typed entity to each.,s
The experiencger secan be seen as being evidenced 26
by the excerpt as a whole. 27
28
29
30
31
32
33
34

35
Fig. 5. Entities, specialisations and relations in E&O. 36

0

37

The E&O pattern focuses on the engagement in an 38
activity, and on the creation of an observation as a re- 3°
sult of another activity that prompts it (see Fig. 5). 40
As such, it is predicated on the following competency 41
guestions [8] (CQs): 42

43
CQ1. In what ways can one person be engaged in 44
each activity? 45
46
47
48

49

CQ2. What personal observations were produced by
re ecting upon an activity being carried out?

19Content  Pattern,  http://ontologydesignpatterns.org/wiki/ 50
Category:ContentOP 51
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CQ3. Which activities performed by someone have
prompted an observation from that person and which
have not?

The E&O pattern is composed of the entities shown in
Fig. 5, and which are detailed in the sections to follow.

4.1. Fragment about Activity

class Activity . Anoccurrence being led by an ac-
tive - though not necessarily conscious - agent. We ac-
cept the notion of activity as de ned in the content pat-
tern Activity Speci cation[9], due to its exible rela-
tionship to events and its ability to capture states and
the transitions of which they are extremes.

4.2. Fragment about Engagement

class Engagement . This class is the core type of
entities that represent a rei cation of one's involve-
ment in an activity. If, for example, the participant's
reason for their interaction was to write a review for
a magazine, this will be encoded in instances of this
class?® While one could directly connect a person or
agent to the activity itself, as already allowed by the
participant properties ofctivity Speci cation reify-

ing it here (using the-ary relationlogical patteri?®)
becomes a necessity, as the participant's re ection
upon the activity itself (e.g.The concert would have
sounded better if | had picked one spot and stayed
there all the time, instead of moving arodhdypi-
cally differs from the re ection on their engagement
with it (e.g. “The sound came out more powerful than
I had expected when listening to their live recordings
at homé).

property isEngagedin . Connects the participant
being engaged in an activity with the engagement it-
self. We assum@erson from the seminal CHPer-
sonsto denote the domain of this property with suf -
cient generality.

property inActivity and its inverse property
hasEngagement . Connects an activity with the
many possible ways to engage in it. Note that neither
this property nolisEngagedin  are functional: this
is intentional, as an individual may in fact be engaged

20In implementations of the pattern, one could think of a subclass
denoting a critical engagement, as opposed to e.g. an emotional one.

2lhttp://ontologydesignpatterns.org/wiki/Submissions:
N-Ary_Relation_Pattern_%280WL_2%29

with an activity in a multitude of ways. For example, 1
a critical engagement may arise from the fact that the 2
subject attended a concert because they were beingg
paid to write a review, whilst an emotional engagement 4
may coexist with it, if the performers also happened to 5
be the writer's favourite artists. 6

7
4.3. Fragment about Observation 8
9

class Observation . An engagement, depending 10
on whether it is emotional, critical or of another nature, 11
is a cognitive process which may or may not gener- 12
ate conscious output, which is represented by this type. 13
Note that different engagements give rise to potentially 14
different observations, hence the further need for n-ary 1°
relations as explained above. For the purpose of the 16
pattern de nition, we do not provide here a vocabulary 1’
of the various types of engagement: the place for this 8

is the ontology where this CP will be instantiated. 19
20

property isReflectionOn and its inverse prop-
erty isReflectedUponin . A two-way connection 22
between an engagement and the observation it con-,3
tributes to, if any. Once again, the properties in this in- 24
verse pair are not functional: one observation may be 25
the collective outcome of multiple engagements (for 26
example, both the emotional and critical engagements 27
may end up being documented in the same written re- 2g
view) and one engagement may give rise to multiple 29
observations (documented, for example, in tweets) at 30
separate times. 31

property producedObservation . This property .
can be used as a shortcut to denote that something is .
(even indirectly, not necessarily through direct re ec-
tion) responsible for the existence of an observation.
The following property chain is encoded in this CP for
the case of activities.

35
36
37
38
39
40
41
v producedObservation 42

43

4.4. Fragment about Prompting 44
45

class Prompting . Not every activity is expectedto 46
give rise to an observation if, for example, the engage- 47
ment in it was not a conscious one: those that do may 48
be specially labelled as prompting [activities], in order 49
to be set apart from the others. This is a de ned class so
whose de ning axiom is speci ed as follows: 51

hasEngagement isReflectedU ponln
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Prompting Activityu

9 producedObservatio®bservation

property includes . This property is used to estab-
lish a mereological, parthood-based structure within an
activity, which can then be seen as composed not only
of sub-activities (as mandated by tAetivity Speci -
cationCP), but also of observations. We use a bespoke
property here, not lifted from other content patterns, to
denote that it does not necessarily de ne containment
in the spatial-temporal “topology” of an activity, since
observations can result from a@x-postre ection as
well.

4.5. E&O Pattern Implementation

The E&O pattern was implemented in the OWL lan-
guage using such tools &otégé[10] for develop-
ment andOnToology[11] for debugging. The code of
its RDF serialisation is available on GitHébIn ad-
dition, the documentation of the E&O pattern is avail-
able as a Content Pattern submission to the Ontology
Design Pattern portaf

From an OWL 2 logical pro le standpoint, this im-
plementation of E&O falls within the OWL 2 RL
tractable fragment: its use of inverse object properties
rules out OWL 2 EL, whereas the use of property chain
axioms rules out OWL 2 QB4

5. E&O Pattern Evaluation

While evaluating an ontology design pattern shares
some methodological elements with the evaluations

5.1. Methodology

In his doctoral thesis, Hammar distills a set of qual-
ity characteristics from the existing literature on ontol-
ogy patterns, which are intended for use as evaluation s
criteria. These are grouped under the macro-categoriess
of functional suitability usability, maintainabilityand 7
compatibility, for the details of all of which we refer 8
to [12]. All the functional suitability criteria, which 9
concern the ability of the ODP to meet its own stated 10
needs, pertain to the ontology as a standalone artifacti1
and can therefore be validated as such (cf. Sec. 5.2).12
Usability refers to the ODP as a combination of the 13
ontology and its documentation (cf. Sec. 5.3). Finally, 14
most aspects pertaining to maintainability and com- 15
patibility concern applications and relationships of the 16
pattern with the other models in the Web of Data, and 17
will primarily be covered in Section 6. 18

IN

5.2. Functional Suitability Evaluation 20
21

Whether the E&O pattern satis es functional suit- 22
ability criteria can be assessed through engineering 23
mechanisms associated to self-testing the pattern if 24
treated as an ontology. 25
One such criterion i$unctional completenesse., 26
the degree to which the ODP meets its modelling re- 27
quirements, which were de ned in Section 4 as com- 28
petency questions. It is customary, in this sense, to re- 29
formulate these as queries in the SPARQL language: 30
the results of this conversion are shown in listings 1-3. 31
In what follows, the default pre x is assumed to be 32
mapped to the namespace http://modellingdh.github. 33
io/ont/odp/term/, whereas the activity specication 34
pattern namespace is http://ontology.eil.utoronto.ca/ 35
icity/ActivitySpeci cation/. 36
37
38
39

CQ1. In what ways can one person be engaged in
each activity?

of ontologiestout-court the associated quality crite-
ria and evaluation framework lie on even less trodden
ground than ontology evaluation itself. This section,
and the one that follows, document the efforts under-
taken to reach an evaluation as complete and as close
to the few existing frameworks as possible, and their

D

SELECT DISTINCT ?engagement 22
WHERE { 42
?who :isEngagedin ?engagement . 43
?engagement :inActivity ?activity m
} 45

results.

22https://github.com/modellingDH/odp_experience

23http://ontologydesignpatterns.org/wiki/Submissions:
Experience_%26_0Observation

240WL 2 Pro les, https://www.w3.org/TR/owl2-pro les

46
47
48

It should be noted here, that using individuals of 49
typeEngagement to represent the different “ways of 50
engaging” as expressed in CQ1 comes at no loss ofs1

Listing 1: SPARQL query for CQ1
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expressivity, as the distinguishing features of an en- fact that, although all the classes explicitly de ned in 1
gagement vary depending on the experiential domains the pattern are disjoint, no equivalence or multiple sub- 2
at hand. E&O itself is not concerned with modelling sumption occurs between them. This was con rmed by 3
these features; however, examples of these are presenia run of the HermiT 1.4 reasoner. 4
in the legacy datasets described in Section 6.3 and of-  Lastly, as there is no established modelling standard 5
fer useful insights as to how such “ways ” could be for experiential data, thaccuracy[12] of this content 6
modelled. pattern cannot be assessed, other than by demonstratz
ing its ability to represent the domain modelled by ex- s
isting datasets, which will be covered in Section 6.3. ¢
10

CQ2. What personal observations were produced by
re ecting upon an activity being carried out?

- 5.3. Usability Evaluation 11

SELECT DISTINCT ?observation 1
WHERE.{ o o It is also crucial to evaluate an ODP with respect 13
?activity a activity:Activity . to its usability in speci ¢ scenarios. This usability di- 14

5 ‘includes ?observation . mension implies six quality characteristics [12]. From 15
?observation a :Observation these we consider in this section @)propriateness 16

} recognisability that is, whether an ontology developer 17
. ) is able to recognise the pattern as a suitable pattern foris

Listing 2: SPARQL query for CQ2 her objective, and bjiser interface aestheticsvhich 19

refers to how appealing the ODP documentation is. 20

Both quality characteristics refers to intuitiveness. 21

CQ3. Which activities performed by someone have
prompted an observation from that person and which
have not?

In order to evaluate the usability of the E&O Pattern, 22
we conducted a user experiment involving Master stu- 23
dents at Universidad Politécnica de Madrid (UPM) 24

Students, working in groups of 4 or 5 members, had 25
to reuse the E&O Pattern (among other ontological re- 26
WHERE ,{, . sources) in the development of an ontology network 27
{ ?activity a :Prompting that describes a particular domain. Students had thezs

} UN'Q'\_‘ { o o freedom to select among the following domains: We- 29
?activity a activity:Activity - bcomics, Resonance in collective reading, School di- 30

; ‘producedObservation [ ] aries, The places where we read, Correspondences, ang:

} 'Stalking' on social media. After developing the ontol- 32

} ogy, students had to Il a questionnaire that included, 33

SELECT DISTINCT ?activity

. ) among others, questions regarding the reuse activity. 34
Listing 3: SPARQL query for CQ3 Those questions were created with the goal of gather- 35

ing information about the following usability indica- 36

The query for CQ3 covers the explicit case where tors [12]: accompanying text description, documenta- 37
activities are typed aBrompting , as well as a sec-  tion completeness, structure illustration, and usage ex- ss
ond case where a more generic type expression state-ample count. 39
ment allows promptings to be inferred by means of  After analysing students' responses, on the one handao
their ability to produce observations. Activities that we can conclude that the intuitiveness of the E&O Pat- 41
satisfy neither condition will not be present in the re- tern needs to be improve since only 34.5% of the stu- 42
sult set. dents considered the pattern as an intuitive ODP. In this 43
We also note that these queries contain property sense, students reported a) incomplete documentatiorus
paths of length no greater than 2 — as is the case of (detailed descriptions of pattern elements are missing) 4s
those for CQs 1 and 2 — and otherwise make use of and b) lack of examples of use. As an illustration of 46
commonplace coverage stratagems such as UNION point a), students were confused about the meaning 47

(CQ 3), thus attesting to thieinctional appropriate- of classPrompting and the meaning of the rela- 4s
nessof E&O. 49
Another criterion for verifying functional suitabil- Z5Details about this user experiment are available at https://doi. 50

ity is Consistency12]. This criterion is ensured by the  org/10.21954/0u.rd.14156624 51
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tion betweerPrompting andActivity , since in- be performed due to different misunderstandings stu- 1
depth description of such elements was not included dents included in their ontologies. On the whole, itis 2
in the on-line documentation of the pattern. Regard- worth mentioning that the clasarompting was the 3
ing point b), students explicitly asked for examples of least used by the students, probably due to issue with4
Engagement andPrompting . its documentation. 5

On the other hand, almost 60% of the students ex-  All the aspects considered and presented in this sec-6
pressed that the pattern was useful during their ontol- tion revealed that the intuitiveness of the E&O pat- 7
ogy development. The remainder argued that the pat- tern should be improved. The pattern documentation s
tern was not applicable to the domain they were asked should be updated by means of a) providing detailed o
to model. These students had to represent the follow- natural language descriptions of the different ontology 10
ing domains a) Webcomics (50%), b) School diaries elements in the pattern, so the key elements are well 11
(16.6%), c) The places where we read (16.6%), and understood by non-expert in humanities, b) including 12
d) Correspondences (16.6%). This situation can be ex- clear examples of the pattern use that help ontology 13
plained by a combination of more general issues: a) al- developers to better grasp the knowledge modelled by 14
most 60% of such students had no previous experience the pattern, and c) publishing the pattern documenta- 15
on reusing ODPs in the rst place; b) 33% of such stu- tion by means of applying the usual ontology docu- 16
dents agree on the statement "Domain was dif cult to mentation structure and layotft. 17
understand"; and c) 25% strongly agree on the state- Following this feedback, the pattern documentation 18
ment "Reusing ODPs is a dif cult activity", while 33%  was since updated and a new documentation ¥fage 19

agree on the same statement. was generated by using the “Live OWL Documenta- 20

In addition to the data gathered from students' re- tion Environment” (LODE) tool. 21
sponses, we also analysed the outcomes provided by 22
students. In particular, we focused on examining &) o 23
how the E&O Pattern was reused by students, that is 6. Applications 24
related to thecoverage and b) the modelling agree- 25

Beyond the formal validity, the E&O is been as- ¢
sessed through a case study-based approach. 27

The pattern was developed within the scope of
READ-IT, though not as part of it. The READ-IT
project provided the motivation for the development of
E&O and the opportunity to identify a gap in the de-
scription of evidences of reading. It allowed the eval- ,
uation of E&O in addressing an open challenge con- .,
cerning the interoperability of research case studies ,,
and the interoperability of heterogeneous sources of .
evidence of reading collected through a multi-modal,
multi-lingual contribution ecosystem. 37

Outside the scope of READ-IT, E&O was appliedin ¢
a retrospective analysis to data of legacy DH préfect
RED and LED. The aim of this retrospective analysisis ,,
to support the reuse of their data and therefore to renew |
their value within the context of new edge research ,,
programmes. This retrospective analysis was carried ,,
out on the "UK Reading Experience Database" (RED) ,,
and the "Listening Experience Database" (LED).

ment between groups working on the same domain,
that is related to theconvergenceOn the rst as-
pect, 77% of the students reused the pattern as a
whole, while the rest reused only individual elements
such asPerson , Engagement , and Activity
The following are examples of the reuse of some
pattern elements a) in the domain of "School di-
aries', Writing a diary is modelled as a sub-
class ofEngagement , while Diary Entry as a
subclass ofPrompting , and b) in the domain of
"The places where we readRerson is modelled
as equivalent tdReader , Reading Process as
equivalent taEngagement , andReading as equiv-
alent toActivity . On the second aspect, the com-
parison between the ontologies developed for rep-
resenting the domain of "WebComics' showed that
the classEngagement was used for representing
different knowledge such as re ection or state of
mind; while in the case of the domain of “School
Diaries' the modelling possibilities were broad and 45
the most controversial concepts wébservation 46
and Engagement . Finally, regarding the domain of 26For doing these tools such as LODE (https://essepuntato.it/ 47
*Stalking on social media’, the agreement on how the Iod;/) and Widoco (http://_dgarijo.github.io/Wid_oco/) can be_used. 48
. . E&O  documentation  https://modellingdh.github.io/odp_
pattern was used is almost complete; the only concept experience/ 49
that is used in different fashionsingagement . For 28 egacy DH project in terms of the end of the research projects 50
the rest of domains the convergence analysis could not and investment on data modelling and curation. 51

28
29
30
31
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ences between case studies in terms of source con-
straints.

READ-IT is a multidisciplinary project aiming to The researchers involved in the project provided
develop a toolbox for investigating the different facets a general classi cation of case studies [6]: 1) read-
of reading. The motivation of building common tools ing through social media, 2) self-re ection, 3) places
is twofold. Firstly, the toolbox aims to converge re- where we read, and 4) historical sources. This clas- 6
search data through the adoption of the same data mod-si cation expresses a form of comparability, or simi- 7
els across the tools. Secondly, the adoption of common larity, among cases studies that cannot be reduced tos
data models aims to support a cross-disciplinary reuse features of sources, period, contents or readers. Using?
of data among research case studies, i.e., an interoper-E&Q, we revisit two of the categories, reading through 10

6.1. Interoperability of Research Case Studies

a A wWN

ability of research work on data and sources.

In this view, READ-IT produced an ontology of
reading experience (REO) used in annotation tools and
algorithms, which supports the interoperability of re-
search data in terms of annotation on evidences of

reading experience (sources). At the same time, there

is still a gap in the description of sources from the per-
spective of the experiential studies, i.e., not of the con-

formation necessary for their correct interpretation.

social media and historical sources, under the light of 11

structural differences between case studies.
6.1.1. Reading Through Social Media

The new practices of reading through social media
re-frame reading as an active form of social engage-

ment, thus con guring practices of collective reading.

12
13
14
15
16
17

A study analyses the "tsukkomi", humorous comments ,,

tent of sources or provenance but of the contextual in- Placed by readers directly on comic canvases [13] and 4
the webcomic author-readers sections [14]. This cate- ,,

Indeed, the reuse of research data requires an under-90ry concerns the reading experiences of two different ,,

standing of the research activities in terms of analysis YPes of reader: 22
of evidences of reading. In this regard, the underlying 1. passive readers exposed to comments from other?3
assumptions of the research case studies are explain- readers 24
able in terms of constraints on the ava|_lable sources, 2 Active readers engaged in online discussions 25
speci cally when concerning cultural heritage. 26

For examp|e, a reception Study of a nineteenth- Passive readers are those whose reading aCtiVity in'27
century author would focus on the analysis of the cor- cludes being exposed to other readers' observations,g
respondence of the author, reporting setbacks with ed- and, therefore, to an experience mediated by com- g
itors and comments of other fellow authors. Differ- mMents, votes, sponsorships and other types of socialsg
ently, a reception study today would be grounded on a Mmedia feedback surrounding the content. The others 3;
more systematic analysis of book sales, critics and in- are the active readers, for whom the social engage- 3.
terviews of readers. The key difference between histor- ment, like engaging in discussions with other readers 33
ical and contemporary reception studies is in the avail- after each issue, is part of the experience. Thus, thess
ability of sources and therefore in the constraints that prompting activity leading to the observation must be s

must be considered in their interpretative analysis. In considered as part of the reading activity. 36
the rst case, the nature of sources, professional corre- 37
spondence among authors and editors, is considered as 38
a lter applied to the reported experiences. Thus, the 39
expert on the source would consider speci c linguis- 40
tic cues and habits to the code of the underlying mes- 41
sage. Differently, contemporary digital reading plat- 42

forms would provide explicit reference to reading ex- Fig. 6. A passive readett is engaged in an activital which in- 43
perience from a variety of different readers. cludes an observationl; the activityal and included observation 44

These differences can be grasped and considered inolare re ected in the observatias? created through promptinml 45
the design of research case studies when working di- 46
rectly with sources, while data about the reading expe-  These two categories differ on the relation between 47
rience may hide these differences. activity and prompting. In Fig. 6, the observation in- 48

In this case study, we used E&O as a common for- cluded in the activity is not the result of the activity 49
mat for the description of the different sources of ev- itself. In Fig. 7, the observation is created within the so

idences of reading, identifying the qualitative differ- frame of the activity, through a sub-activity prompt- 51



© 0O N O U~ W N P

a g b B b D DB B D DB D DWW WWWWWWWWNDNDNDNDNDDNDNDNDNDNERERPRPRRERPRRPRRERPRPRP B
P O © 00 N O O h W NP O O 0 N O O B~ WNP O O 0N OO O M WNERP O O 0NO O MWNDNPRP O

14 A. Antonini et al. / Experiential Observations

Fig. 7. An active readerl is engaged in an activital which in-
cludes an observatianil created through promptinagl, a sub-activ-
ity of al.

ing. Their structural similarity in clearly expressed by
the mereological relation between the activity and the
prompt within it.

6.1.2. Historical Sources

In the READ-IT project, an important set of sources
include nineteenth- and twentieth- century letters, di-
aries and libraries (annotated books) of famous au-
thors [15]. These sources provide different types of ex-
periences concerning different types of prompting and
timings of the observations. Indeed, the experiences
reported in diaries and letters are the result of ma-
tured re ections, whereas book notes (marginalia) are
mostly rstimpressions and emotional reactions jotted
down while reading. In this view, the information con-
tent of the experiences included in the marginal notes
are nowhere similar to diaries and correspondence and
should be considered akin to social media.

Unlike modern-day messaging, authors' letters were
carefully polished observations of artistic and schol-
arly value. This activity was part of the authors' work
in which they invested a relevant part of their time
and which could have a huge impact on their career
and opportunities. Similarly, diaries contained per-
sonal notes about the creative process, inspirations and

ideas sourced from readings and personal experiences.

The main difference between letters and diaries con-
cerns the time-frame for re ections. As today, diaries
were used to keep track of daily events through fast-
paced observations, while the interval between letters
could be of weeks or months through slow-paced or
matured observations.

The differences between fast-paced or matured ob-
servation is represented by either implicit or explicit
temporal relations between the two, i.e., through dates
or temporal ordering (see in Fig. 8).

6.2. Collecting Evidences of Reading

Part of the READ-IT toolbox is a multi-modal,
multi-lingual contribution platform. This platform is

0 N O U~ W N P

Fig. 8. In this example, a readet is engaged in an activitgl at
time tl and in a prompting1 at timet2 producing an observation
01, re ection onal The difference between a fast-paced and a ma- 10
tured observation can be encoded through properties (e.g. dates) or11
through an ordering relation betwedlrandt2, e.g.t2 closely follows 12
t1 in a fast-paced observation or simg/follows t1for a matured
observation

©

13
14
15
used to collect evidences of reading experience during 16
engagement events, conferences and workshops, fromiz
reading groups or scholars and from project follow- 18
ers. Data collection includes the use of physical post- 19
cards, online forms, uploaded documents or pictures, 20
web-scraped data and conversations with chatbots, in2!

the different languages supported by the project. 22
23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
Fig. 9. READ-IT postcard including QRcode for scanning and up- 38
loading to the contribution portal. 39
40

The contribution platform is a proactive tool for data “

collection. The collection is structured into campaigns 43
aiming to collect speci c types of evidences. In this re- s
gard, the collected evidences should include a descrip- .
tion of the aims of the campaign, as well as the con- ,4
straints related to the speci c modality adopted. 47

The contribution platform is used to build a com- 43
mon set of evidences of sources available to the project 9
network of researchers. In this regard, the collected so
sources should be described by considering, as for thes:
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