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Background

The main aim of COST Action C A 1 5 2 Qit2zenfiScience to promote creativity, scientific
literacy, and innovation throughout Europed ( 2202D)6[https:// www.cs-eu.net/] is to
bundle capacities across Europe to investigate and extend the impact of the scientific,
educational, policy, and civic outcomes of citizen science with the stakeholders from all
sectors concerned (e.g., policy makers, social innovators, citizens, cultural organizations,
researchers, charities and NGOSs), to gauge the potential of citizen science as enabler of
social innovation and socio-ecological transition.

One goal of the COST Action is to help create an ontology (including a vocabulary) for
describing citizen-science projects, observations and analyses, building upon prior research
and existing standards, which any organization can model their database structure upon.
This goal is also linked to the larger objectives of the international Data and Metadata
Working Group of the Citizen Science Association (CSA) and the European Citizen Science
Association (ECSA).

Objectives

The general objectives of working group 5 ( WG 5 Imprdve data standardization and
interopearabil ityo
T to explore ways for integrating data and knowledge related to citizen-science
initiatives and suggest mechanisms for standardization, interoperability, and
guality control;
1 to improve the technical foundations to foster the impact of citizen science
globally.

AWG506s speci f i adelpadevela art ontelagy af ctizeh-gcience projects

(including a vocabulary of concepts and metadata) to support data sharing among citizen-

science projects. WG5 coordinated with activities on data and service interoperability carried

out in Europe, Australia and the UBeladdtae. g., t he
Working Group [http://www.citizenscience.org/association/about/working-groups/data-and-
metadata-working-group/]), and took into account existing standards.
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Scope of this deliverable

This document follows the Geneva Declaration on Citizen Science Data and Metadata
Standards that emerged from the COST Action WG5 workshop in Geneva (Switzerland), 6th
of June 2018. It proposes an ontology of citizen science in the form of changes and
extensions to the PPSR Core model (Version 1) as presented in the Citizen Science
Association Data & Metadata Working Group: Report from CSA 2017 and Future Outlook.

In its current form, this document introduces a proposal related only to central elements of
the model, i.e. it contains important parts but not all of the changes envisaged by the COST
Action_on_Citizen Science. We followed this approach in order to initiate important
discussions and preparations of a next version of the PPSR Core Conceptual Model
(CCM).

Notes on terminology

Classes and properties: In this document, we use a terminology typical of the ontology
domain/community, which can be easily replaced (if needed) by another terminology, more

typical of another domain/community. We use fAcl a
ot herwise descranbdedpaspeentyot yo, refer to what ca
Arel ati onshi p o -orieAted langonage suchanQWA. 12, @ grgperty usually
originates from a Adomahgecthassdoafd. pojinasptopa
Adomain classodo to a Arange classo), and a cl ass
the diagram below, "Project" is a domain class for the property "hasStartDate", and

"StartDate" is a range class for this property. (Database terms and data types will only be

specified once the model has been agreed. This will lead to updates in the tables that are

currently presented in the 2017 version of PPSR-Core.)

GUID StartDate
has ate
hasldentifier
‘| Project EndDate
—
T \‘\ —I—J

The concepts of the proposed PPSR CCM are inspired by but not formally connected to

other ontologies. Therefore, the proposed PPSRCCMdoes not commit to ot he
semantics and does not inherit anything from other ontologies. For explicit connections with

other ontologies, we recommend using simple knowledge organization system (SKOS)

matches.
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Rationale

The 2017 version of PPSR-Core includes a set of fields (see the figure below for a partial list).

PPSR-Core PPSR-Core
field name database term

Related standard/ Description/
term mapping comments

Required Data type Multiplicity

Database information

_ Globally unique identifier
GUID projectld ¥ text 1 {GUID) for the project;
system generated.

o The identifier of the
External Id projectExternalld M text 0:1 project in an externa
database or repository.

The name of the project
database where a project
was first registered.

Origin !;;:3 i]?l:;IF:elJos tory v et ! Allows traceability of
i a project in multiple
databases to its original
registration.
dcterms:creatad The date and time that
Date Created| projectDateCreated ¥ dateTime 1 o ) the record was created in
150 8601:2004 (B)  khe database.
Date project y . dcterms:-modified The date and time that
Updated Last UpdatedDate dateTime 1 o . the recc-r_d was last
150 8601:2004 (E}  |updated in the database.
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Basic Project Information

. — . ) hort name or title of the
Name projectMame Y text 1 proj:name -
project.
R . . ; L Primary aim, goal, or
Airm projectAim Y text 1 proj:objective obiective
. . - : — ; . Abstract o
Description projectDescription Y text 1 rdfs:comment the project
Tags projectTags N vocabulary O:many
dcat:keyword
Keywords dcat:keyword N text Omany
Data Catalogue
Status projectStatus Y vocabulary
westartedAtTime |4 o to that
- - . - . ne actual date that a
State date projectStartDate Y dateTime 1 I I'i' )
0 8601:2004 (E) project began.
prov:iendedAtTime  [rya actual date that
- - . o e actual date that a
End date projectEndDate M dateTime 0: I .__: ded
SO 8601:2004(E) __ |Prelect endec.
~ o . c or field
Project topic | projectScienceType M vocabulary Ornany
project L
i I ocabulary O:many  Jprojobjective
outcomes IntendedCutcomes : ! ! 18]
Images and communications
mage projectlmage N image 0:1 foaf:img
mage credit | projectimage Credit M text 0:1
project
B fmoan a1 ek
o URL to an external web
URL projectUr! MN http ur 0: ' -
‘ site for the projec

These fields represent properties such as fiproj
concepts, which are not explicitly represented yet, i.e. they do not appear in the field list. For

exampl e, in the tables above, il par poojed,chutWHRL 0 r ep
concept AProjecto is not explicitly represented
a property of a project record, but the concept
the model.
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These concepts are therefore not explicitly related to each other in the original model (see

figure below).

GUID
WebPage
|
S
Project
Name
Description
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As a first change, therefore, we propose (1) to add these implicit concepts as classes to the
model, which in effect equate to the domain classes of the properties of the 2017 model; and
(2) to add a formal representation of all corresponding properties (see an example in the
figure below).

StartDate

hasldéntifier

Project EndDate

hasStatus \
hasDescripti Status
Description w

We use the following colour coding of graphical elements:

R

| Class (representing the so far implicit concepts) Another Class (representing the so far implicit concepts) I
this area might appear in different colors for R maybe with written here
mamedProperty to-anotherclass—>»
namedP:?q name \%‘
| Newly proposed class | Class representing a PPSR CCM element (maybe with new name)

maybe with examples written here maybe with examples written here

Additionally, we enriched the model connecting the various classes and adding new classes
and properties, which are necessary to represent a basic description of projects and datasets
(see examples in the figures below). In the rest of the document, a formal, complete
description of a first set of suggested changes is provided. As mentioned earlier, the
following ones are not all the changes envisaged by the COST Action.
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Description of proposed changes

The object of this document is one single ontology, whose classes are all (directly or

indirectly) connected. For clarity, its description is presented in the form of modules. Each

module contains concepts that are grouped because of their close logical relationships. (This
grouping is also referred to as f#dAprofileso.) A
included properties is presented. At the end of the document, a table with all the properties is

presented. This duplication is just to facilitate the reading of the document.

Project core
The following figure represents the central class Project and its properties.

WebPage

StartDate

hasldéntifier

I
|
|
|
I
i
Project EndDate I
:
]
i
L
;!
haghdme ) L
m Lo
I
fus \ i I
hasDescripti Status ! i
____i.__n
hasDuration I
[ Description : '
|
|
|
|
|
|
|
|

Duration

Proposed changes:
0 Re-grouping (see figure below)

3 From Al mage and communicationbo

3 From ADatabase informationo
0 Name changes

3 Concatenations (no free spaces)

3 AProject topicdod to ATopicd (for matters of consi
0 Additions

3 Duration (derived)
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Basic Project Information

Images and communications

Database information

Argumentation: ADurationod has been added because somet
a project but not the end date or the start date, so we need this option. For example, a

project can have a duration of 36 months, but its starting date has not been defined yet. A

web page is an essential part of most projects, and we suggest it to be part of the core. (This

is just a presentation change; it does not change the semantics.) The edges between

Duration, StartDate and EndDate show that the duration of a project can be computed from

its start and end dates (if they are known). The status of a project is influenced by the start

and end dates (in the sense that, depending on the start and end dates, the project status

can be set to Anon activeo or fAactiveodo). For exa
January 2019 and the end date is December 2021,
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Property Description/comments

hasDescription It associates a project to its textual description.

hasDuration It associates a project to its duration.

hasEndDate It associates a project to its end date.

hasldentifier It associates a project to its Globally Unique IDentifier (GUID).
hasName It associates a project to its name.

hasStartDate It associates a project to its start date.

hasStatus It associates a project to its activity status.

hasWebPage It associates a project to its web page or URL.

Project detailed information

The following figure represents the central class Project and its properties related to the
representation of the detailed information about the project. The two modules/profiles
AProject coreo anacafdPmajeonodebaselredand extend)
I nformationo in the 2017 model

Outcome

Y

Keyword

renamed from: Keywords

IntendedOutcome

renamed from: IntendedOutcomes

A
subClassOf

| Topic

renamed from: Project Topic

Proposed changes:
0 Re-grouping (see figure below)

0 Name changes
3 Plural to singular (for matters of consistency)
0 Additions

3 Outcome
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Basic Project Information

projectTags

MName projectNam Y text 1 Pro]:nam:
Aim projectiim Y text 1 proj:obje
Dascription projectDescnption Y teaxt 1 rdfs:con

vocabulary

ment

Short name or title of the

y aim, goal, or

word

decatkey

Keywords decat:keyword N text O:many
. . ., | he actwvity status of the
Status projectStatus ¥ vocabulary 1 e
juldwll=T
prov:startedAtTime - : .
. N = . _ F ]T'EL" wetual date that a
State date projectStartDate ¥ dateTime 1 - - o

10 BR01-2004 (F)

provengedAthime

project began

e

The actual date that a

nte

edQutcomes

End date projectEndDate N dateTime 01 g s o
1SQ 8601:2004(F project ended
) . : | The project topic
Project topic | projectSciencelype N vocabulary O:miany P .
of science
project i
=Ly N vocabulary O:many of.objective

A Out c o me addédacsalloly eeprésenting the actual outcomes of a

project, which are not necessarily the fAintende:
related to AQutcomeo, AAIimo, #AlntendedOutcomeod &
fD..*0 . Tdree a prbject can have multiple outcomes, multiple keywords, multiple web

pages and multiple names. I n few occasions, suc|
nlo.

Property Description/comments

hasAim It associates a project to its aims.

hasKeyword

predefined set of text expressions.

It associates a project to its keywords.

Keywords are chosen from a

hasintendedOutcome It associates the intended outcomes of a project to its aims. For
example, a project can hatgefcitizens
scienceo and, as intended outcon
evaluate citizen science impacts
have, as aim, fAto increase the i
intended outcome, faresisncorfe ashee o
hasOutcome It associates a project to its outcomes.

ocosE =
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hasTag It associates a project to its tags. Tags are free text expressions. The

keyword vocabulary can be used for tags.

Project image
The following figure represents the central class Project and its properties to represent the

i mages about the project and related to the

pro

and AProject imageo cover (and extend) HAPPSR: I

model.

hasimage

Image [ ImageCredit

su Of

| S
Proposed changes:
0 Re-grouping (see figure below)
0 Additions
3 Logo
Images and communications
; ; ) ) P An image to represent a
Image projectlmage N image 0:1 foaf:img project
A credit for the image
Image credit | projectimage Credit N text 0:1 used to represent a
r\rr‘w‘f
URL projectUrl N http uri 0:1 UR]‘ 1o a_n exze.rnal web
site for the project.

Argumentation: A logo is a very common field in project catalogues and a characteristic of
most projects.
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Property Description/comments
hasCredit It associates an image to its credits.
hasimage It associates a project to images about the project and related to the project.

Project record

A fAProjectRecordodo class has been added to
specify the semantics more formally. This concept does not refer to observations or to the
dataset holding the project observations, but to a part of a database or spreadsheet that
contains a complete set of information about the project. This is a concept that was implicit in
the 2017 model, with a variety of characteristics that were well-defined, necessary and easily
reusable. The project record, which is not essential to the representation of a project, given
that all project metadata are defined and linked directly to the Project class, is basically used
in catalogues and repositories of projects, such as Scistarter or BioCollect. Therefore,
multiple project records can exist in different catalogues/repositories, which refer to the same

project, and the AProjectRecordo class hel

represent a snapshot of project information, which is used to make search and reasoning
more efficient. The two modul es/ profiles

ma k e

ps th

AProj

extend) APPSR: Database informationd in the 2017

r D s

Project ProjectRecord
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GUID

e

Project

hasldghtifyer
destrpes
ProjectRecord
Language
—————haskatralt-anguage———
has@rigin
Origin
hasCreatjonDate
hasExterngll dentifier

PR

ExternallD DateCreated DateUpdated

Proposed changes:
0 Re-grouping (see figure below)

0 Additions
3 Language
3 GUID (now also for the ProjectRecord)
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Database information

External Id projectExternalld

COST ACTION

Date Created| projectDateCreated

dcterms:created
Y dateTime 1
SO 8601:2004 (E)

determs:modified
Y dateTime 1

)1:2004 (E)

Argumentation: The natural language of the project record is important because it can affect
reuse and sharing. A GUID for the project record helps referencing the project through
catalogues and repositories (good data management practice).

Property

Description/comments

describes

It associates the record with the project it refers to. In a concrete
implementation, the link could be through the identifier
AProject. GUI Do.

hasCreationDate

It associates the record with the date it was created.

hasExternalldentifier

It associates the record with the identifier of a harvested or linked
Project Record in another repository (see above). It promotes
traceability.

hasldentifier

It associates the record with its GUID (for example, identifier of a
database record).

hasOrigin

It associates the record with an external source (if applicable) from
which the record is derived - e.g. external catalogue from which it was
harvested.

hasNaturalLanguage

It associates the record with a human-readable natural language in
which it is written.

waslLastUpdated

It associates the record with the date it was last updated.
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Project contact point
This concept is addressed in more detail as it is of importance for data management. The
modul e AProject contact point o d¢and Ogamnizatiomah d e xt €

Affiliatesd in the 2017 model . At t -madsllingsof a g e , W
Afcontact pointo.

ContactPoint Project ProjectRecord
ol ol -
UESLTIUES
Project ContactPoint ContactPointType
hasContaetPoint :r hasContactPeintFype > €0 ProjectContact, ProjectHostContact, etc.
hashMeangOfContact
A
[ MeansOfContact [ ContactDetails
e.g. Email, Phone, etc. e.g. me@ourproject.au, +01 234567, etc.

Proposed changes:
0 Name changes

3 Generalizations (see figure below)
0 Additions
3 Explicit conceptual type

3 Option for different ways of contacting
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Argumentation: We introduce ContactPointType as a simple way of separating contacts that

serve different purposes. This modelling approach, which we borrowed from schema.org,

avoids unnecessary sub-classing. Specific contact types can be specified using controlled
vocabul aries (see examples in the diagram). We
email, phone, etc.

Property Description/comments

hasContactPoint It associates a project with an agent that acts as contact point for it.
hasContactDetails It associates a contact point with its contact details.
hasMeansofContact It associates a contact point with the applicable means of contact.
hasContactPointType It associates a contact point with its type.
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