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1.

The context:

production, publication and re-use of research data

in the Humanities and Social Sciences (HSS)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Findable

Accessible

Interoperable

Re-usable

«There is an urgent need to improve the infrastructure supporting the 
reuse of scholarly data » 

Wilkinson, Mark D., Michel Dumontier, Ijsbrand Jan Aalbersberg, Gabrielle Appleton, Myles 
Axton, Arie Baak, Niklas Blomberg, et al. “
The FAIR Guiding Principles for Scientific Data Management and Stewardship.” Scientific 

Data 3 (March 15, 2016): 160018.

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.nature.com/articles/sdata201618
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The FAIR Data Principles

To be Interoperable:

I1. (meta)data use a formal, accessible, shared, and broadly applicable language 
for knowledge representation.

I2. (meta)data use vocabularies that follow FAIR principles.

I3. (meta)data include qualified references to other (meta)data.

To be Re-usable:

R1. meta(data) have a plurality of accurate and relevant attributes.

R1.1. (meta)data are released with a clear and accessible data usage license.

R1.2. (meta)data are associated with their provenance.

R1.3. (meta)data meet domain-relevant community standards.

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.force11.org/group/fairgroup/fairprinciples
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https://lod-cloud.net/ 

Linked Open Data

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://lod-cloud.net/
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“An ontology is 
a formal explicit specification 
of a shared conceptualization 

of a domain of interest”

« Formality – ... a knowledge representation language that is based on the 
grounds of formal semantics. »
« Consensus – … an agreement on a domain conceptualization among 
people in a community. »
« Conceptuality – … in terms of conceptual symbols that can be intuitively 
grasped by humans, as they correspond to the elements in their mental 
models. »
« Domain Specificity – ... limited to knowledge about a particular domain of 
interest. »

Domingue, John, Dieter Fensel, et James A. Hendler, eds. Handbook 
of semantic web technologies. Berlin: Springer, 2011, p. 510-511.

http://creativecommons.org/licenses/by-nc-sa/4.0/
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What we observe :

● more and more HSS research projects are using the 
CIDOC CRM to produce research data

http://creativecommons.org/licenses/by-nc-sa/4.0/
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What we observe :

● more and more HSS research projects are using the 
CIDOC CRM to produce research data

● different dialects, interpretations and data production 
practices emerge

http://creativecommons.org/licenses/by-nc-sa/4.0/
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What we observe :

● more and more HSS research projects are using the 
CIDOC CRM to produce research data

● different dialects, interpretations and data production 
practices emerge

● new project-driven or business-driven CRM extensions 
are being developed

http://creativecommons.org/licenses/by-nc-sa/4.0/


Francesco Beretta, 20 March 2024   CC BY-NC-SA 4.0  10

What we observe :

● more and more HSS research projects are using the 
CIDOC CRM to produce research data

● different dialects, interpretations and data production 
practices emerge

● new project-driven or business-driven CRM extensions 
are being developed

● they often concern the same objects and states of affairs, 
and conceptualise them in different ways

http://creativecommons.org/licenses/by-nc-sa/4.0/
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2.

The challenge

Produce a multi-disciplinary,  shared 

and formalised conceptualisation

which allows to cover different research domains

and fits the needs of different scientific disciplines

http://creativecommons.org/licenses/by-nc-sa/4.0/
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What are scientific disciplines?

http://creativecommons.org/licenses/by-nc-sa/4.0/
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What are scientific disciplines?

● Communities of knowledge that share a common domain 
of discourse and of scientific interest.

http://creativecommons.org/licenses/by-nc-sa/4.0/
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What are scientific disciplines?

● Communities of knowledge that share a common domain 
of discourse and of scientific interest.

● They define scientific objects and research questions that 
are considered as valid in a scientific domain.

http://creativecommons.org/licenses/by-nc-sa/4.0/
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What are scientific disciplines?

● Communities of knowledge that share a common domain 
of discourse and of scientific interest.

● They define scientific objects and research questions that 
are considered as valid in a scientific domain.

● They share a specific methodology which must be 
empirical and provide reproducible results.
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What are scientific disciplines?

● Communities of knowledge that share a common domain 
of discourse and of scientific interest.

● They define scientific objects and research questions that 
are considered as valid in a scientific domain.

● They share a specific methodology which must be 
empirical and provide reproducible results. 

● They produce new knowledge in their domain and this 
knowledge may have more or less impact on human 
societies in which they are embedded.

http://creativecommons.org/licenses/by-nc-sa/4.0/
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The domain of HSS 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Mental reality
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Material
and biological

world
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Social
representations

Individual
minds

Individual
minds

Social
representations
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Humanities and
Social Sciences

Material and
biological
phenomena

Social 
phenomena

Mental 
phenomena

Observation

Expression

 Natural Sciences
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How are conceptualized observable mental and social 
phenomena in HSS disciplines ?

http://creativecommons.org/licenses/by-nc-sa/4.0/
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How are conceptualized observable mental and social 
phenomena in HSS disciplines ?

● Social representations (social sciences):
 
«social identity emerges based on social representations ... Identity is a way 
of organizing meanings, of being constructed as a social subject»
Álvarez Bermúdez, Javier and Juana Juárez-Romero. “Identities, Memory and 
the Construction of Citizenship.” Papers on Social Representations 28, no. 2 
(2019).

http://creativecommons.org/licenses/by-nc-sa/4.0/
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How are conceptualized observable mental and social 
phenomena in HSS disciplines ?

● Social representations (social sciences):
 
«social identity emerges based on social representations ... Identity is a way 
of organizing meanings, of being constructed as a social subject»
Álvarez Bermúdez, Javier and Juana Juárez-Romero. “Identities, Memory and 
the Construction of Citizenship.” Papers on Social Representations 28, no. 2 
(2019).

● Collective intentionality (social philosophy): 

«Consciousness and intentionality are caused by and realized in 
neurobiology. Collective intentionality is a type of intentionality, and society 
is created by collective intentionality. ... language enables the creation and 
continue dexistence of status functions that do not require any physical 
existence beyond thelinguistic representations themselves. »
John Searle. Making the Social World: The Structure of Human Civilization, 
Oxford, 2010.

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Reference literature (selection):

○ Gallotti Mattia and Michael John (éds.), Perspectives on Social Ontology and 

Social Cognition, Dordrecht, Springer Netherlands, 2014.

○ Sammut Gordon et al. (éds.), The Cambridge Handbook of Social 

Representations, Cambridge, University Press, 2015.

○ The Stanford Encyclopedia of Philosophy (Fall 2021 Edition), Edward N. Zalta 

(ed.) (online) (especially entries: Collective Intentionality, Mental 

Representation, Consciousness and Intentionality, Social Norms, etc.)

○ Thomas T. (ed.), Encyclopedia of critical psychology (New York: Springer 

Reference, 2014) (especially entries: Interobjectivity; Social Constructionism; 

Social Representations; Socialisation).

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research Questions

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Artefacts and their social significance:
a bondary stone that defines a boundary

Border stone from c. 1280 on the 
border of the lands of the Wrocław 
bishops. 

In the background the contemporary 
road sign marking the border between 
Opole and Wałbrzych voivodships.

Photo: Władysław Łoś (CC By SA 3.0)

The physical object, the notion of 
border, the symbol of the episcopal 
crozier, the function of bishop.

The bio-physical world, the social 
world

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://commons.wikimedia.org/wiki/File:Border_stone.jpg
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Social roles: the rite that establishes the function

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Sports car photo created by azerbaijan_stockers - www.freepik.com

Different perspectives on the same events: 
interpreting a car race as fun or as a crime

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.freepik.com/azerbaijan-stockers
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Scientific Methodologies

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Hailman Jack P. / Strier Karen B., Planning, Proposing, and Presenting 
Science Effectively. A Guide for Graduate Students and Researchers in the 
Behavioral Sciences and Biology, 2nd ed., Cambridge, Cambridge 
University Press,  2006, 3.

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Hailman Jack P. / Strier Karen B., Planning, Proposing, and Presenting 
Science Effectively. A Guide for Graduate Students and Researchers in the 
Behavioral Sciences and Biology, 2nd ed., Cambridge, Cambridge 
University Press,  2006, 3.
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Hailman Jack P. / Strier Karen B., Planning, Proposing, and Presenting 
Science Effectively. A Guide for Graduate Students and Researchers in the 
Behavioral Sciences and Biology, 2nd ed., Cambridge, Cambridge 
University Press,  2006, 3.
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Van Campenhoudt Luc, Marquet Jacques et Quivy Raymond, Manuel de 
recherche en sciences sociales, 6ᵉ édition, Armand Colin, 2022.

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Outline a
research agenda

Interpret the 
analysis results

Wrangle, clean 
and aggregate the 
data

Collect documents and 
artefacts, define a population

Refine the research 
questions

Produce information
(stored in digital 

format)

Code, analyze
and visualise the 

information

Publish the scientific 
results and document 
the analysis process

Publish your 
research data

Reuse
existing data

Research
questions

Statistical 
model

Conceptual
model

Complex
model

Critical 
method

Classification
model
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3.

Building an ecosystem 

of CIDOC CRM extensions 

in order to produce reusable research data

in the Humanities and Social Sciences

The methodology

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Information as representation

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Building an information graph (knowledge graph)
representing the objects in the world (example from Wikidata)

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.wikidata.org/wiki/Wikidata:Main_Page
https://www.wikidata.org/wiki/User:Fuzheado/queries#Knowledge_graph


Francesco Beretta, 20 March 2024   CC BY-NC-SA 4.0  42

Information as representation of the world :

          Social
    Representations
        (Collective 
           Intentionality)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Information as representation of the world :

● representation of the objects in the world

          Social
    Representations
        (Collective 
           Intentionality)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Information as representation of the world :

● representation of the objects in the world
● of their properties (qualities)

          Social
    Representations
        (Collective 
           Intentionality)

gender
value

color

energy-efficiency
index price

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Information as representation of the world :

● representation of the objects in the world
● of their properties (qualities)
● of their relationships

          Social
    Representations
        (Collective 
           Intentionality)

gender
value

energy-efficiency
index price

own
buy

kill
nest in

color
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Interpretation
of the world

Representation
of the world

Traces
of the world

Information is not knowledge !
These are siginficantly different epistemic levels

http://creativecommons.org/licenses/by-nc-sa/4.0/


Francesco Beretta, 20 March 2024   CC BY-NC-SA 4.0  47

Interpretation
of the world

Representation
of the world

Traces
of the world

Information is not knowledge !
These are siginficantly different epistemic levels

Epistemic level of
multidisciplinary
FAIR data reuse

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Whose collective intentionality is to be modelled? 
Scientific knowledge and social representations

Information

Knowledge

http://creativecommons.org/licenses/by-nc-sa/4.0/


Francesco Beretta, 20 March 2024   CC BY-NC-SA 4.0  49

A methodology based on 

a layered approach

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

CIDOC CRM
DUL

(DOLCE ULTRA LIGHT)

schema.org

?
Research agenda

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

Domain related extensions
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

Domain related extensions

DOLCE + Descriptions and Situations
& object-oriented modelling principles

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« Foundational ontologies are not directly used for applications; rather, they 

provide conceptual handles to solve cases of misunderstandings due to the 

limitations of expressiveness of the application languages. […]

DOLCE has remained fixed over the years fulfilling the purpose of top-level 

ontologies to provide a solid and stable basis for modeling different domains, 

in this way ensuring interoperability of reference and domain ontologies 

that use DOLCE. »

Borgo Stefano et al., « DOLCE: A descriptive ontology for linguistic and cognitive engineering1 », 

Applied Ontology, 18.11.2021, pp. 1‑25.

http://creativecommons.org/licenses/by-nc-sa/4.0/
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OntoClean

N. Guarino/C. A. Welty, « An Overview of OntoClean », in Steffen Staab, ed., Handbook on 
ontologies,  2nd ed. Berlin: Springer, 2009.  

Essence (as defined by rigid intensional properties)
–  A ‘student’ : not a class but a time-indexed property of a person

Identity (criteria to clearly distinguish individuals)
–  The identity of a building as individual does not depend on its changing use
 
Unity (parthood)
–  A crowd of humans vs a group having a plan

Dependence (one instance implies the existence of another one)
–  No human without a birth and no birth without a human

Modelling Best Practices

– Property inheritance, quantifiers, multiple statements on same properties
– Rich controlled vocabularies (researchers) but concise ontology (semantic 
engineers)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Descriptive Ontology for Linguistic and Cognitive Engineering (DOLCE) – a foundational ontology 
designed in 2002 in the context of the WonderWeb EU project, developed by Nicola Guarino and his 
associates at the Laboratory for Applied Ontology (LOA) – WonderWeb Deliverable D18, 2003, p.14

http://creativecommons.org/licenses/by-nc-sa/4.0/
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 ∀ x ¬CF( x, 2 CT eacher, t2 ) ∧
CF( Potter, 2 CTeacher, t1 )  ∧
CF(Bumblebee, 2CTeacher, t3 )

CF( Mary, 2CStudent, t1 ) 

Borgo Stefano et al., « DOLCE: A descriptive ontology for linguistic and cognitive 
engineering », Applied Ontology, 18.11.2021, pp. 1‑25. 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

Domain related extensions

DOLCE + Descriptions and Situations
& object-oriented modelling principles

CIDOC CRM
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

Domain related extensions

DOLCE + Descriptions and Situations
& object-oriented modelling principles

CIDOC CRM SDHSS
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

Domain related extensions

DOLCE + Descriptions and Situations
& object-oriented modelling principles

CIDOC CRM SDHSS

CRMgeo

CRM
Archaeo

FRBRoo

CRMsoc
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

Domain related extensions

DOLCE + Descriptions and Situations
& object-oriented modelling principles

CIDOC CRM SDHSS
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Society
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(SDHSS)
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Research specific data model 

Research data

Foundational ontologies 
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Generic, domain related core ontology
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

Domain related extensions

DOLCE + Descriptions and Situations
& object-oriented modelling principles

CIDOC CRM SDHSS

CRMgeo

Society
& Law
(SDHSS)

CRM
Archaeo

FRBRoo

CRMsoc
Education &
Universities

(SDHSS)

Literary life
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Ships &
navigation
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Projects’ research specific extensions

Interoperable research data

Research agenda

Research agenda

Application profiles
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ontome.net
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4.

Building an ecosystem 

of CIDOC CRM extensions 

in order to produce reusable research data

in the Humanities and Social Sciences

The content: SDHSS 

http://creativecommons.org/licenses/by-nc-sa/4.0/


Francesco Beretta, 20 March 2024   CC BY-NC-SA 4.0  68

sdhss.org

Semantic Data for Humanities and Social Sciences (SDHSS) 
CIDOC CRM Core Extension

http://creativecommons.org/licenses/by-nc-sa/4.0/
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ontome.net
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crm:E2 Temporal Entity

sdh:C2 Entity Quality sdh:C2 Epistemic Situationcrm:E4 Period

○ Length of a bridge
○ Color of a bicycle

○ Weather in Paris in March 
2024

○ Economic activity of 
France in 2023

crm:E5 Event

crm:E7 Activity

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Humanities and
Social Sciences

Material and
biological
phenomena

Social 
phenomena

Mental 
phenomena

Observation

Expression

 Natural Sciences
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How to conceptualize observable mental and social phenomena ? 

« In philosophy, intentionality is the power of minds and mental states to be 

about, to represent, or to stand for, things, properties and states of affairs. To say 

of an individual’s mental states that they have intentionality is to say that they are 

mental representations or that they have contents. » 

https://plato.stanford.edu/entries/intentionality 

« Collective intentionality is the power of minds to be jointly directed at objects, 

matters of fact, states of affairs, goals, or values. [...] Collective intentional 

attitudes permeate our everyday lives, for instance when two or more agents 

look after or raise a child, grieve the loss of a loved one, campaign for a political 

party, or cheer for a sports team. They are relevant for philosophers and social 

scientists because they play crucial roles in the constitution of the social world. 

https://plato.stanford.edu/entries/collective-intentionality 
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crm:E2 Temporal Entity

sdh:C2 Entity Quality sdh:C2 Epistemic Situationcrm:E4 Period

sdh:C4 Intention

sdh:P7 
is intention of

sdh:C7 Intentional State sdh:C10 Intentional Event 

crm:E21 Person
sdh:C25 Intentional

Collective

sdh:P7 
is intention of
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Social
representations

Individual
minds

Individual
minds

Social
representations
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SM

FM

FIM

KM

IPM

KPM

IPM

KPM

FRBR
LRM TEI

RiC

EAD

CIDOC CRM

DUL

schema.org

DCMI

SDHSS

HiCO

PROV

Web 
Annotation 
Data Model

DBpedia 
Ontology

SDHSS

Wikidata
Ontology

DOLCE Lite +
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geovistory.org

Geovistory : a multi-project, multi-disciplinary VRE 

that allows to produce LOD using SDHSS application profiles
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Geovistory : a VRE for HSS research

geovistory.org
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ontome.net
OntoME

FAIR

sdhss.org
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Conclusion

● The SDHSS project is a way of promoting the use of CIDOC 
CRM to produce research data in HSS based on a 
robust methodology.
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business needs.
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Conclusion

● The SDHSS project is a way of promoting the use of CIDOC 
CRM to produce research data in HSS based on a 
robust methodology.

● It aims to avoid the creation of new, more or less redundant, 
less interoperable CRM extensions for project or 
business needs.

● It aims to map the CIDOC CRM+SDHSS ontology to existing 
relevant standards (LRM, RiC, Wikidata, etc.).

● It aims to build a multi-disciplinary, community-driven, 
extensible ontology ecosystem suitable for the 
production of re-usable HSS research data.
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sdhss.org

dataforhumanities.orgdataforhumanities.org

geovistory.org

Join the project,
your contribution matters !

http://creativecommons.org/licenses/by-nc-sa/4.0/

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83

