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o \Ev Why a collaborative modelling environment ?

*Modelling
Space -

Epistemological reasons >

& Modelling is a central method of many scientific domains

& The current use of powerful computerised modelling tools

Learning order reasons >

& permit to express and test the ideas,
= learning through exploring and discovering
% the graphical and iconic representations of models
support thinking

Social order reasons >

® Y Learn to communicate & collaborate as scientific work
— mode, and as an important skill of actual life



Main Objectives

% Design and develop an open environment allowing
modelling activities by young students (11-16 years old),
permitting them:

= to express their ideas, to design and test models

of various situations,
= to collaborate through networks

% Learning environment and corresponding material:

= to be used in different curriculum subjects,
v’ physics, v mathematics, v' chemistry, v biology, etc

® = In the context of different European Educational systems
v Greece v France v Portugal v Belgium




‘\EU Main Design Principles // Dimensions
“Modelling

| Modelling P

“What are the appropriate basic Modelling primitives

& What are the appropriate visualisation/representation
modes

Collaboration >

& Means of dialogue and action during collaboration
& Global exchanges in the context of a learning community

Students’ Self regulation & Teachers’ Support >

& How to Support meta-cognition & self regulation ?
®
e S How to support Teachers analysing complex interactions
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E KU‘ Main design principles // Modelling - Variables

What Concepts & Variables ?

Allow expression through the cognitive resources of childr}

science education, cognitive psychology, use of exploratory sfw

¢ Inorder to encourage students to express their ideas,
offer them a wide range of basic modelling primitives as
variables

¢ Allow “‘concrete object oriented thinking & expression
before working on abstract concepts
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(a) ‘proto-variables’

- object centered entities

(b) Abstract conceptualised
objects

(c) Abstract scientific variablesgs
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F; %U‘ Main design principles // Modelling - Relations

Concerning Modelling Formalisms >

¢ Expression through qualitative, semiquantitative and
guantitative reasoning
In order to gradually support learning progress
<] cognitive psychology, science education

¢ Incorporation of different categories of models (semantic,
algebraic formalisms, logic formalisms, ...)
permitting working on interdisciplinary mode
<X] epistemology, science education




Main design principles // Modelling - Relations

Existing modelling environments

Qualitative models >
» Inspiration, Expert Builder, WorldMaker

Quantitative models >
> Modellus, Stella, DMS

Semiquantitative models >
» |IQON, Model-It, SimQuest

[ [ ]

¢ support one type of reasoning,
¢ they are fixed on special domains
¢ they are not appropriate for young students




“_“U Main design principles // Modelling - Relations

p Relations

I
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| Main design principles // Modelling - Visualisations

«| What Visualisations ?

untitled 1.xml -

TRAVELLERS (1... motorcyclist (1) motorcydlist (2)
- _
& | &S
& e o1

E riurnber of people [-1000,-1000,1000]

[0,100,100]
L)

L untitledz.xml

Mass (W3]

Walurne of Auid Walurne of Auid

[1o,11,1007 |

[0,24,100] walue [0,54,100]

¢ The greatest visualisation (of entities, properties, relations)

) ¢ Combine modelling tools with real world simulations, not
- abstract ones




Main design principles // Modelling - Visualisations

Representation Modes

Develop cognitive flexibility P

L, Offering multiple representations

v" barcharts
v’ graphs

v tables of values

¢ From representation to model <-> from model to
representation
- Draw graphs, and examine simulation
- Insert values of variables in the open table and observe
@ simulation
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esign principles // Modelling - Visualisations
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F; %U‘ Main design principles // Synchronous Collaboration

i

Collaboration : allowing vs supporting >

Systems for synchronous collaborative problem solving:
C-CHENE, COLER, Co-Lab

¢ Take advantage from all kinds of collaborative settings:
In order to support learning.
<] cognitive psychology, collaborative learning research

¢ Multiple & flexible dialogue modes
for conceptual problem solving
<] collaborative learning research
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F; KU‘ Main design principles // Synchronous Collaboration

Synchronous Collaboration : allowing vs supporting>

Design options that allow flexibility on various use c:
and profiles of students’ collaborative groups

€ Offering a Shared workspace & chat or structured
chat, or sticky notes

¢ Supporting synchronous free or coordinated
collaboration

¢ Allowing working by groups of two or more
participants

¢ Supporting workspace awareness & ownership of
partners’ actions



Modéelling

F; %U‘ Main design principles // Synchronous Collaboration

w_ -

i

Synchronous Collaboration : allowing vs supporting>

¢ Image with sticky notes & structured interface
¢ Image with awareness




..... Collaboration and wide learning community

Learning Community Support >

¢ Sustainability and reusability of work (models, situations-
problems to study/explore/model, modelling reports, new
entities, modelling histories) => open & interoperable
repository

& Awareness of new actions and events of other members,
assuring the global community level actions




Main design principles // Metacognition

Develop metacognitive skills >

& Special Notebook (printed or electronic) permiting to:

v write down their predictions, observations, explanations

v" relate every model experiment with a set of notes

v" recall these sets from previous experiments to reflect on

...support the development of metaconceptual awareness

L, “Activity Play-back’ tool:

¢ Metacognitive mental activities on collaborative prbl solving

@ supporting group memory during synch problem solving
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K Main design principles // Metacognition

v

Space

-

—

¢ Screens (1 & 2)
Play back
& . Information on collab quality

¢ Play back facilities,




Supporting the educational process

Classroom management needs >

¢ Adaptability to teachers’ and students’ needs
* open (create and insert new entities -editor of
entities-, new problems -editor of problems-

e adaptable (modify the entities’ libraries, modify
the list of relations that appears, etc)

¢ Support Teachers




Supporting teachers & educational process

Supporting teachers >

Respecting Teachers’ needs & requirements

¢ Supporting Supervision during students activities

¢ Analysis of students interactions during modelling or
collaborative modelling: Linking Dialogues History & the
state of the workspace

¢ Provide some overview or simple statistics on Content of
collaborative probl. solving as well as on collaboration

) quality
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.........oUpporting teachers & educational process
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N I Collaboration and learning communit

Or....a Teachers’ Community of Practices

/2 An open learning environment: ModellingSpace - Microsoft Internet Explorer
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Welcome to theTeachers Space

Thank youl

@ Agenda A list of upcoming events.

& FAQ Frequently Asked Questions.

@ Glossary A list of specialist words with their
definitions

m Users List of contacts.

@@ Forum A space to post messages.
D Chat A space to communicate in real time.

Whiteboard A space in which participants can

wirite or draw to interchange ideas graphically in
real time.

=]

Please click on this icon. & to send us any information you miss.



Summarising....

Design Principles => Main Tools & Functions

Modelling P

& Basic Modelling Area & Primitives (entities, relations)

& Representation tools

Collaboration >

& Collaboration tools & functions (dialogue, action, etc)

& Functions supporting by the server (repositories, etc)
& Web Site related tools for teachers’ community

Students’ Self regulation & Teachers’ Support >

& Interaction Analysis tools for students

S Interaction Analysis tools for Teachers



” U‘ Design <-> Validation of a learning environment

The Design of a learning environment

must constitutes a Grounded Design Process

Design < Validation

Validations: 1n research laboratories,
In experimental classes,

() In real school contexts




ﬁane.

’:KU‘ Current Research => MS validation aspects

% Validation of the learning environment,

concerns.

v The technological environment, its tools and their synergy

v’ The learning activities (tasks, problems, situations)

v' Pedagogical settings (individual and collaborative settings)

v' & Applying a spiral complementary
and evolutionary planning approach -
to cope with multitude of ‘components’,
@ | v ‘factors’ and ‘variables’

v
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Thinking with
concept maps

The problem...

A child wants to make a safe travel to school. What can influence
safety and the time of travelling?

Make a list of possible causes:

A child goes to school, What can
influence safety and time of
travel?

Let's use the word entity to represent anything that can influence other things. Some
entities can be expressed only as names and others as quantities that can be
measured in certain units.

From the list of the above causes, which are those that can be expressed as
quantititias?
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V. K The Implementation/validation of MODELLINGSPACE

% Paying attention to project Specificities :

— Interdisciplinarity (coordination between teachers in a
school)
— National and European level

+ Collaboration between students in a European level
+ In their language, in a third language (English)

+ Different curricula,

+ Different subject matters

+ Time schedule conditions




Learning environment Validation axes

% Develop and improve the whole learning environment and
determine its appropriateness

% Determine alternative modes of integration in actual school
communities




Scenarios of MS use

Table 1: target group

Age Education level
10-11 years old End of primary school
12-15 years old High schoal
15-16 years old 1% wear senior high school

Subject matters and models cateqories

Subject matters Models cateqories
physics Qualitative (concept maps), semiquantitative,
guantitative models
mathematics semiquantitative, guantitative models
chemistry Qualitative {concept maps), semiquantitative
biology Qualitative {concept maps), Qualitative with

logical operators, semiguantitative
{corresponding to unknown algebraic models)

Environmental education Qualitative {concept maps), semiquantitative

.




Scenarios of Use

& Use cases

» Study a problem and create a model

» Explore, verify and modify a given-created model

» Concelve a situation to propose to other groups to solve it

» Study a detailed example of a modelling process form the
report presented by another student

S From semiquantitative to guantitative

» Create two or three different but similar problems

» Think about similarities

» Work on to find out a common entity (more abstract one)
and common properties, concepts, variables

» Concelve a situation to propose to other groups to solve it

» Study a detailed example of a modelling process form the
report presented by another student



Use cases of collaborative modes

Table: Main collaborative modes
Main Kind of Local/ global

Collaborative synchronous fasynchronous network
modes via communication/collaboration
networks
Negotiation of synchrnous. Local/Global
differences”:
Cooperative Phazes of Local/Glabal
modelling Synchronous, asynchronous,
process”: synchronous
Collaborative- Synchronous (in simple problems], Local/Global
CONTION miged of Synchronous asynchronous
modeling {in complex problems)
process’
Peer Tutoring". Synchranous Global
Apprenticeship Synchronous Global
learning mode™:
Learning from asynchrmnnus, Global

examples
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