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Premise: CRM as a Language
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e Formal Ontology provides a formal Language

e [earning Language Requires Explanatory v""
Meta-texts ,

e |earning Language Requires Practice

e Learning Language Requires Connection to
the World

Ergo

e [earning Languages Require Learning Tools




Premise: Learning through a Game

e Learning a Language is Difficult

e Learning a Language Requires
Reinforcement

e Learning a Language Requires

Encouragement

e Learning a Language Requires
Levels

Ergo

e (Game approach to teaching can
make gap between learners and
difficult knowledge smaller
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CRM GAME: Analogue Editions

$3538888%8883

e Createdin 2016 (G. Bruseker and A.
Guillem in ITN-DCH)

e Run in Workshops for Different Groups
of Scholars, Scientists and Students
Around the World since

e Customized data for mapping to match
learner’s interest and knowledge

e Interactive means to approach the
application of CRM ontology to data
structuring and ordering




CRM Game: Digital Edition Round One

Limbo Game Level 2: Temporal Entities

e Alpha Version created in 2018,
presented at CAA Tubingen (G.
Bruseker and A.Guillem)

e Unity platform for familiarity

Make game playable independently

e Work on structuring of knowledge
acquisition, generation of feedback
for learner

e Support reinforcement of learning
by many examples and repeat play

e Develop initial basic approach to
creating reusable game structure

e Never stabilized for broad release

Temporal Entities
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CRM Game: Digital Edition Round Two

—_—

e |Inspired by "Interoperable Data for
Heritage" Workshop in 2019 organised
by the MASA consortium

e MASA Consortium financing and
supporting development of digital
game

e Francois Xavier Talgorn (Indytion
company), specialist in serious games
development organizing and
implementing development.

e George Bruseker (Takin.solutions) and
Anais Guillem (UC Merced) providing
game concept and design.
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CRM Game

Learning through play: the example of
archaeologists



OpenArchaeo: semantic we

OpenArchaeo
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v’ Query esslul ! View/hide SPARQL query

SELECT DISTINCT ?this ?thisLabel

FROM NAMED <http://openarchaeo.huma-num.fr/federation/sources/arsol>

WHERE

2this a

<http://www. cidoc-crm.org/cidoc-crm/P2_has_type>

1 Table
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Using CIDOC for archaeological data
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Training french archaeologists




Thinking about scenarios : learning CIDOC CRM
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Thinking about scenarios : archaeological mapping

INSTANCE
MODELLING (1)

m

Learning about instance ...

Find the good class to represent the
archaeologist. Answers the question
Who?

VALIDATE

25/ 25
—
S Il

Person

SUPERCLASSES & SUBCLASSES
620_Biological_Objact
E39_Actor

Click for full text
o

MRS LORANS
(ARCHAEOLOGIST)

ht it

INSTANCE
MODELLING (1)

m
Learning about instance ...

Find the good class to represent the
location of the excavation. Answers the
question Where?

VALIDATE

25/ 25

Place

SUPERCLASSES & SUBCLASSES
B1_CRM_Entity

physics: Inde
temporal phenome atte

Click for full text
| |

INSTANCE
MODELLING (1)

Learning about instance ...

Find the good class to represent the date
of the excavation, Answers the question
When?

VALIDATE

25/ 25
——
sz |

Time-Span

SUPERCLASSES & SUBCLASSES
B1_CRM_Entity

SCOPE NOTE

PERIODE OF MARMOUTIER
EXCAVATION

2004-2020

2004-2020

INSTANCE
MODELLING (1)

EE

i
Learning about instance ...

Find the good class to represent an
archaeologicalsite. Answersthequestion
What?

VALIDATE

25/ 25

. sy

Site

SUPERCLASSES & SUBCLASSES
626_Physicsl Feature

SCOPE NOTE

|

MARMOUTIER GUESTHOUSE




INSTANCE
MODELLING (1)

m

Learning about instance ...

The excavation is an essential concept
since all other concepts are linked to this
event. It is to the excavation that we
associate a date, a place, actors,
structures and artefacts found.

Find the good class to represent the
excavation.

R R A

VALIDATE

25/ 25

Activity

SUPERCLASSES & SUBCLASSES
E5_Event
=3
EB_Acquisition
E9_Move

SCOPE NOTE

cafried out by
f E39 Actor that result

soclal, or phy: =
Click for full text

EXCAVATION OF THE

MARMOUTIER GUESTHOUSE

INSTANCE
MODELLING (1)

m

Learning about instance ...

Archaeological artefact is made up of
objects manufactured or transformed by
human, which are found during
excavation (a coin, a knife blade, a tile,
etc.).

Find the good class to represent an
archaeological artefact.

DR R N R A R

VALIDATE

25/ 25

v N

Human-Made Object

SUPERCLASSES & SUBCLASSES
E19_Physical_Object
E24_Physical_Human-Made_Th_.

SCOPE NOTE

comprises physical

purposely created by

Click for full text
mm

SAINT MARTIN DENARIUS
AJNI3

INSTANCE
MODELLING (1)

8/15

Learning about instance ...

Some human actions leave traces that
the archaeologist can observe in the
ground, such as a bell mould pit

Find the good class to represent

archaeological feature (a wall, a burial, a
pit)

LR R R R

VALIDATE

25/ 25

« EA

Human-Made Feature

SUPERCLASSES & SUBCLASSES
E26_Physicsl_Human-Made_Th..
E26_Physical Feature

SCOPE NOTE

by human activity, suct
artifici
water channels, et

Click for full text
il

BELL MOULD PIT F.1270




INSTANCE
MODELLING (2)

oo |10

Learning about instance ...

The birth of Saint Martin occurred in 316
Find the good classes and property to

represent the link between an event and

a dating.

D R

VALIDATE

Birth

SUPERCLASSES & SUBCLASSES
E63_Beginning of Existence

SCOPE NOTE

st focussing on the

if people coming into life

63 Beglnning of Existence

Click for full text

SAINT MARTIN BIRTH

CIDOC-CRM GAME

36/ 36

has time-span
SURERPROPRITTIES & SUBFROVERTIRS

Pd_HAS TIME-SPAN

SCOPE NOTE

This property describes the ...
Click for full text

SwLzsa

umds

25/ 25

Time-Span

SupmeClaznus & SobClusans
E1_CRM_Entity

SCOPE NOTE

Click for full text

YEAR OF SAINT MARTIN
BIRTH

CIDOC C.R.M

SCORE
100 /300

CIDOC C.R.M

CIDOC C.R.M

vevelopmentbuild



INSTANCE
MODELLING (2)

Learning about instance ...

The archaeological report deals with the
history of the development of the site

Find the good classes and property to
represent the link between the report
and its subject

D R

VALIDATE

25/ 25

Document

SUPERCLASSES & SUBCLASSES
E75_Information _Object

£33 DOCUMENT
E32_Authority_Documant

SCOPE NOTE

Click for full text

EXCAVATION REPORT
MARMOUTIER 2020

n
@
v

CIDOC-CRM GAME

36/ 36

is about

SUPERPROPERTIES & SURPROVERTIRS
P67 _refers_to
[ P sasour ]

SCOPE NOTE

This property documents th...
Click for full text

SCORE
80 /300

25/ 25

Propositional Object

SaupucCls 8 SobClessus 4

E28_Conceptual_Object

E30_Right

E73 Information Object

SCOPE NOTE

CIDOC C.R.M

CIDOC C.R.M

items, includin

Images that are, ¢

Click for full text

MARMOUTIER EVOLUTION
HISTORY

\___D 10th c.

v
I{ﬁ?wthc.
v
:@;L—AS- E 18th c.
T -

CIDOC C.R.M

C

vevelopmentbuild



INSTANCE

SCORE
MODELLING (3) CIDOC-CRM GAME

0 /300

1/15 25/ 25 25/ 25 25/ 25
———rem = -—
£ -
» IEE [ _E7 | o El
Learning about instance ... Site Activity Person
36/ 36 36/ 36
The site of Marmoutier was excavated by SUPERCLASSES & SUBCLASSES / B m .._/ g e s M i
Elisabeth Lorans. E26_Physical _Feature m ES_Event - E20_Biological_Object
[———wan———) T L — B39_A
witnessed S Anmamew carriod out by &m.;.iu—
A : i SUPERPROPERTIES & SURPROSERTINE PSR - SUPERPROPERTIES & SUBPROPERTIES
ind classes and properties required to 3 m 7 = ! PT_had_participant 4]
model more complex relationships SCOPE NOTE J ? SCOPE NOTE f SCOPE NOTE
ry 2 g
@ __5c0
g This property d s the .. =
Click for full text Click for full taxt
Jocu existod, such as Uly:
Click for full text Click for full text Click for full text

EXCAVATION OF THE MRS LORANS
WARMOLTIER DU FaTHOUSS MARMOUTIER GUESTHOUSE (ARCHAEOLOGIST)

D R

VALIDATE




INSTANCE
MODELLING (3)

Learning about instance ...

Sulpice Severus wrote the Vita sancti
Martini.

Be aware of the importance of "Events"
at the core of the modelling system

D R

VALIDATE

25/ 25
[
Person

SUPERCLASSES & SUBCLASSES
E20_Blological _Objact
E39_Actor

E21 PERSOM

SCOPE NOTE

Click for full text

SULPICE SEVERUS

af. orgMaf/30332452

CIDOC-CRM GAME

rformed
SUPERPROPERTIES & SUBFROVIRTIRS

Plll_participated._in

P22i_ncquired_title_through

e e

Click for full text

Creation

SupseClusens & SobClusaus

E7_Actlvity
E63_Reginning_of_Existence
L1 BCREATION ]
E83 Type Creation

SCOPE NOTE

Click for full text

WRITING OF THE VITA
SANCTI MARTINI

RS Rm—— | ——

b Suitrrandy fiof faltaper dicnt fom .

quod wabeftuem penuf ampliufe qui i
Namuz proer miamnd plunma sebif
wir doofmornsef polsfunam  fousspfe fepe
daceburmr maner 1P TG oS fte

quampoft epsfiopnet - o nece o & srrqund
. % i PP
s

Adobef & aram AbL

36/ 36

has created
SUPERFROPERTIES & SURPROPERTIES

P92 _brought_Into_existence

P94_HAS CREATED

PI35_created type

IOTE

20

This property allows a conc..
Click for full taxt

I
Iy
g
I
o
o
b
c
@

SCORE
60 /300

& SubClunsss

E73_Information_Objact

(O
E32_Authority_Document

SCOPE NOTE

es idurtifiable

his

imma

comp

items that make
ak

opositions

sality

prog

expressed in tma, graphics, i

Click for full text

VITA SANCTI MARTINI

CITURMARTINUS ,
SABBARIAG-PAN NONIARA,
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INSTANCE
MODELLING (3)

Learning about instance ...

The relation with two different types
(E55_Type) can be distinguished using
different properties.

How to indicate that the denarius was
made to be a coin but was used as a
pendant?

D R

VALIDATE

Type

SUPERCLASSES & SUBCLASSES
E28_Conceptual_Object

EBS Langunge
ES7 Material

SCOPE NOTE

wd by terms

controlled ve
to chars
inst

f CRM ol
Click for full text

CIDOC-CRM GAME

36/ 36

was intention of
SURESPROPEICTIES & SURFROVERTIES
1031 WAS INTENTION_OF

Click for full text

JONVH

BN

L3

25/ 25
v EN
Human-Made Object

SupseClusens & SobClusaus

E19_Physlcal_Object
E24_Physlcal_Human-Made_Th

SCOPE NOTE

This cla

objects purpc

human activity.

Click for full text

SAINT MARTIN DENARIUS
AJLI3

36/ 36

had as general use
SUPERFROPERTIES & SUBPROPERTIES
PI0L_HAD AS GENERAL USE

IOTE

This property links an insta...
Click for full taxt

adA

SCORE
80 /300

25/ 25

Type

SupurCluseus & SubCluxms

E2B_Conceptual_Object

[

E56_Language

E57_Matarlal
SCOPE NOTE

concepts

classes.

Click for full text

PENDANT

vevelopmentbuild




CRM Game

A HIGHLY CUSTOMIZABLE
PEDAGOGICAL TOOL



CRM Game: A game AND a generic tool

The game is designed to be highly customizable.

You can add new, remove or modify: CIDOC CRM BASICS
e Entities & Properties (RDF file)
e Games (=] =
SAINT MARTIN DETOURS  : fundamental of CIDOC CRM | Thing
e Challenges within a game ikl
e Instances
e Scoring system

Jaries of such thing..

NO CODE REQUIRED
THE GAME ADAPTS DYNAMICALLY



The game actually

INSTANCE
MODELLING (3)

CHALLENGE

Learning about instance ...

The Marmoutier abbey was founded by
Martin of Tours.

Be aware of the importance of "Events”
at the core of the modelling system.

VALIDATE

HOW DOES IT WORK (1)?

is your data

CIDOC-CRM GAME

SUPERCLASSES & SUBCLASSES
I 4 _Perios
C— N ] S—

| €63 Deginning of Existence

:

Brought about by & sedes o

s comprine
ral social of physical
of scale,

hanges of

o
of coherent phrysical, auttura tec

Click foe full text
5] e

|
|

I

=

SRy 193

This property describes the
Clck for full text

25/ 25

Event

SuperClasns & SubClasens

4 Period

7, Activity

£63_Beginning of_Existence
SCOPE NOTE

comprisns changes of

states in cuttural, sockl or ph

brought sbou by a series o group
of cotweronn phrpsical cuttura, e

Click for full text
| EEN

Click for full text

orRIPaoY 193

| ok

E7.Activity
£63_Beginaing_of_Existence

SCOPE NOTE

Click for full text
5] mEE

MARMOUTIER ABBEY

FOUNDATION OF
MARMOUTIER ABBEY

SAINT MARTIN DE TOURS.

hetpifvisl orgivie/ 73825464




=
UNDER THE HOOD o

&5 |
Event

36/ 36 36/ 36

Cidoc-Crm RDF )

Challenges data )

HowardCarter's GAME STATS

CIDOC-CRM Basics
Instance modelling (1)
Instance modelling (2)
Complex relations

|
CLEAR, HUMAN READABLE, EDITABLE FILES!
I

Instances data

THE GAME IS 100% DYNAMIC




MAPPING GAME OBJECT <-> FILE DATA

INSTANCE
MODELLING (3)

CIDOC-CRM GAME

cnmaner | 10, m—

2525
Learning about instance ... Event Event
: 36/ 36
The Marmoutier abbey was founded by SUPERCLASSES & SUBCLASSES SupoeClamaen & SubClaseen
; £4_Period £4_Period
Martin of Tours. [ P |
E7_Activity

; " " £63_Beginning_of_Exist
Be aware of the importance of "Events' Ll guiratily

at the core of the modelling system. SCOPE NOTI

This class comprises chi
states in cultural, social or
systems, regardless o

of coherent physical culte

Cli te

Actual extract of the ‘gamed4.json’ file
{
"ChallengelD": 10,
"Title": "Learning about instances ...",

E—» "Statement"”: "The Marmoutier’s abbey was founded

124

MARMOUTIER AE

VALIDATE

by Martin fo Tours [...]",
[...]

36/ 36

is identified by
SupERPROPERTIES & SUBPROPERTIES
T2

preferred_identifier
102_has_title

This property describes the
Click for full text

uonejpddy-1y3

SCORE
0 (300

25,/82)

Event

SuperClasses & Sub
E4_Period

ES EVENT
E7_Activity

E63_Beginning_of_Exi|
SCOPE NOJ

This class comprises

statesin cultural, social|
systems, regardless
brought about by a serid
of coherent physical, cuf

e
tonce
E
anges of
Jr physical
f scale,

orgroup
ural,tec

“Score”:20 %
H

SAINT MARTIN DE

TOURS

httpy/viaf.org/viaf/73825464.




INITIALIZING THE BOARD: THE ‘Init’ FIELDS

INSTANCE SCORE
MODELLING (3) CIDOC-CRM GAME 0 /300

Learning about instance Event Event Event

The Marmoutier abbey was founded by SUPERCLASSES & SUBCLASSES SuperClasses & SubClasses SuperClasses & SubClasses
: E4_Period E4_Period E4_Period
Martin of Tours. —
E7_Activity E7_Activity E7_Activity
" " £63_Beginning_of_Existen: z 2 E63_Beginning_of_Existence o E63_Beginning_of_Existence
Be aware of the importance of "Events s e 0 g o
3 > 2
at the core of the modelling system. £ § g
g 3 &% o
2 This class comprises changes of &
statesin cultural, social or physical > statesin cultural, social or physical $s v e statesin cultural, social or physical
systems, regardless of scale, systems, regardless of scale, This property describes the systems, regardless of scale,
brought about by a series or group brought about by a series or group Click for full text brought about by a series or group
of coherent physical cultural tec. of coherentphysical, cultural tec. of coherent physical, cultural tec.
Click for full text Click for full text Click for full text

EMiddlelnit

SAINT MARTIN DE TOURS

Actual extract of the ‘game4.json’ file
{

httpy/viaf.org/viaf/73825464.

"ELeftInit": “-E5, E7, E12, [...], E74, E89”,
"EMiddlelnit": “-E5, E7, E12, [...], E74, E89”,
[.]
"PLeftIni
DR Y [.--]
"IRightlnit":
VALIDATE 1,

"-P1, P1i, P2, [...], P108, P108i, P129, P129i",

".|28”




DEFINING EXPECTED ANSWERS: ‘Answer’ FIELDS

Actual extract of the ‘game4.json’ file

"ELeftAnswer": "-E27",
"PLeftAnswer": "-P70i",
"EMiddleAnswer": "-E31",
[...]

"PRightAnswer”: "[Blue];[Pink]",

b




BEYOND CIDOC-CRM ONTOLOGY

e This game version is based on the Cidoc-Crm ontology (RDF)
e |tis fully customizable within this context

e Itis possible to use any other ontology with some additional effort
o Develop ontology specific parser (read and analyse RDF file)
o Update the decks’ management system (data structure, initialization)
o Update color system, if any

e Itis possible to create new cards’ structure with some additional effort

o Design and graphic production
o Update the code to display the cards
o Update the code for the interaction with the cards (buttons, actions), if any



Next Steps for CRM Game

e Use in Teaching Contexts
e Expansion of Game Decks
e Development of Editions for Different Extensions

e Expansion of Functionality beyond Games



