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Topics

� Inquiry Learning environments in Sciences? 
What are their features, as well as the features of the 
corresponding pedagogical approach? 
Ö List of known learning environments
Ö The example of MODELLINGSPACE

� Services supporting implementation in schools
Ö Teachers’ Education/Initiation
Ö Teachers’ Network (towards a virtual community)
Ö Consultancy (organisational)
Ö Continuous support (technical & pedagogical one)

� What are the difficulties/obstacles in schools, so as to be 
implemented in every day practice in school units?
Ö Create a ‘map’ with all the reported difficulties 



3

Technology based Learning Environments in Sciences

⌦ Simulation Systems
- designed for students
- open source for all (Java applets)                             

⌦ Modelling Systems

ModelusModelus

⌦ Collaborative Systems: Knowledge Forum, Fle3Knowledge Forum, Fle3

Knowledge Forum, Fle3Knowledge Forum, Fle3

⌦ Mixted systems (e.g. collaborative modelling System)

CoCo--Lab, Lab, CC--CHENE, COLER, CHENE, COLER, ModellingSpaceModellingSpace, , CoolModesCoolModes

Interactive PhysicsInteractive Physics
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Technology based Learning Environments

⌦ A Technology based learning environment designed in order to allow 
and support inquiry learning, and intended to be used in the 
current educational systems, includes: 

Ö a ‘rich’ software (incorporating a number of components)

&

Ö series of typical learning activities

Ö series of students’ activities-sheets

Ö scenarios of use: students’ settings, conditions, context

[ in innovative schools, in current traditional schools]

Ö teachers’ strategies and approaches
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Technology based Learning Environments

Ö MODELLINGSPACE IDENTITY: 

Modelling & Collaborative modelling environment

� for disciplinary or interdisciplinary learning activities 

� Addressed to students [11-17 years old] // focused on 14-16 years old

ª Learning environment and corresponding material:  

Ö to be used in different curriculum subjects,

9 physics, 9 mathematics, 9 chemistry, 9 biology, etc

Ö in the context of different European Educational systems

9 Greece 9 France 9 Portugal 9 Belgium 9 N.Ireland, 9 Spain
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Why a  collaborative modelling environment ?
Epistemological reasons

Learning order reasons

ªModelling is a central method of many scientific domains

ªThe current use of powerful computerised modelling tools

ª permit to express and test the ideas, 
⇒ learning through exploring and discovering

ª the graphical and iconic representations of models support thinking
ª students collaborating express scientific reasoning in a written mode

ªLearn to communicate & collaborate as scientific work 
mode, and as an important skill of actual life 

Social order reasons
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Main design principles // Modelling - Variables

� In order 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

Allow expression through the cognitive resources of children

science education, cognitive psychology, use of exploratory sfw 

What Concepts & Variables ?
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Main design principles // Entities- Variables

(a) ‘proto-variables’ // object centered entities

(b) Abstract conceptualised // objects 

(c) Abstract scientific variables

Design Principle: A Wide Range of Variables as Modelling Primitives’:
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Technology
Design Principle: A Wide Range of Variables as Modelling Primitives’:
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Main design principles // Modelling - Relations

Concerning Modelling Formalisms

� Expression through qualitative, semiquantitative and 
quantitative reasoning 
in order to gradually support learning progress

⌫ cognitive psychology, science education

� Incorporation of different categories of models 
permitting working on interdisciplinary mode

⌫ epistemology, science education
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Main design principles // Modelling - Relations

Design Principle: ‘Appropriate & rich range of Relations as Modelling Primitives’:
For a technological environment to be thoroughly appropriate for young students
it is important to support gradually learning progress, 
as well as knowledge and skills development,  starting from the existing ones.

ª Qualitative models

ª Semiquantitative
Models

ª Quantitative models
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Main design principles // Representations

Develop cognitive flexibility

9 tables of values

9 barcharts

9 graphs

ª Offering multiple representations
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Main design principles // Representations

…. Allow Educational flexibility

� From representation to model <-> from model to representation
- Draw graphs and examine simulation 
- Insert values of variables in the open table and observe simulation

⌦ Smooth connections with traditional educational material
� - From real experiments (data) to MS models

- From other digital devices (pdas, mobile phones)
- From Video to MS entities or just observation

⌦ Multiple transitions among models caterories
� From Semiquantitative models => to Quantitative ones
� From qualitative models => to semi-Quantitative => Qualitative ones
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Main design principles // Collaboration

Collaboration : allowing vs supporting

� 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

Systems for synchronous collaborative problem  solving: Systems for synchronous collaborative problem  solving: 
Fle3, Knowledge Forum, CoFle3, Knowledge Forum, Co--Lab, Lab, CC--CHENE, COLER,..CHENE, COLER,..
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Main design principles // Collaboration

Relations
Chat tool

Shared activity 
space

Collaboration

Panel

Primitive

Entities Relations
Chat tool

Shared activity 
space

Collaboration

Panel

Primitive

Entities

Synchronous Collaboration 

Asynchronous Collaboration 
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Main design principles // Collaboration

Asynchronous Collaboration 

� Repository => Sustainability and 
reusability of work
{ �models, 
� situations-problems to study
� modelling reports, 
� new entities, 
� modelling histories }
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Awareness, Metacognitive Tools

Quantitative OverviewPlayback & Awareness

CAF
� Supporting students
� But also teachers 

(as participants, or as observers of the LA)
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Technology: 
………Supporting the educational process

� Adaptability to teachers’ and students’ needs 
y open (create and insert new entities 

-editor of entities-, new problems)
y adaptable (modify the entities’ libraries,

modify the list of relations that appears, etc) 
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Summarising…. New ideas to work with

Modelling

Collaboration

ª Write and argument on each action during problem solving 

ª Negotiate and coordinate during the collaborative work

ª Discover models presenting in school’ manuals

ªWork on modelling process (e.g. Focus on the validity of models, etc

ª Work on variables, graphs,..

Students’ Self regulation & Teachers’ Support

ª Try to reflect on the process applied, evaluate this process 

ªExpose the process of modelling, argumentate on the appropriateness 

of a model or a solution, against the work of other groups
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Technology in Schools: Difficulties

Ö Which are the main difficulties or the main obstacles so as 
to be integrated in the every day school practice ?

xxx

xxx

xxx

� …….to be discussed during the session….
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How to overcome or face these difficulties

Difficulties that could be faced in the current situation

Difficulties that needs changes in the educational system

� …….to be discussed during the session….

� ….
⇒ ….

Difficulties that needs changes in the school unit
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Some difficulties that could be faced

� Inquiry Learning  strategies
� Learning activities on Modelling => gradual integration 
� Collaborative learning through computers => monitoring

� Teachers need an initiation in the ‘philosophy’ of the environment
� They need support on every-day pedagogical-didactical issues

� School Units need consultancy on how to organise the integration 
(horizontal and vertical integration) on school curricula,
school program, teachers to be involved, classes to be involved, 
etc.
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Services Supporting Implementation

Initiation/Education Teachers’ Network

Consultancy C.Support

•Educ Material
•F-t-F Discussions
•‘Training Sessions
•I. Workshops

•Forums of Discussions
•Exchanges of Materials 
through Repository

•Communication (e-mail,chat)

• Technical Consultancy
• Organisational Consultancy
{School Unit private consultancy} 

• Technical Support
• Pedagogical Support
{Private case specific Support} 
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Services Supporting Implementation

Initiation/Education Teachers’ Community

Consultancy

ª Hybrid model: virtual & face to face
ª Public level consultancy services & Private level
ª Predefined material, actions and tools & emergent/dynamic material

C. Support
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Services // Ö Initiation & Education

Initiation/
Education

Teachers’ Network

Consultancy

• International Workshops (1st, 2nd, 3rd)
• F-t-F Discussions 
• Initiation-Education Local Sessions
• Educational Material

Materials for Teachers
1. ModellingSpace Users’ Manuals & Brochures
2. What is Modelling and Models (epistemology)
3. Pedagogy of Modelling
4. Pedagogy of Collaboration Through Computers
5. Learning Activities and Students’ Worksheets

C. Support
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Services // Ö Initiation & Education

Initiation/
Education

Teachers’ Network

Consultancy

• International Workshops (1st, 2nd, 3rd)
• F-t-F Discussions 
• Initiation-Education Local Sessions
• Educational Material

Materials for Teachers
1. ModellingSpace Users’ Manuals & Brochures
2. What is Modelling and Models (epistemology)
3. Pedagogy of Modelling
4. Pedagogy of Collaboration Through Computers
5. Learning Activities and Students’ Worksheets

Materials for ICTs & SM Coordinators / Consultants
1. Dissemination – Initiation Material (leaflets, ppts, etc)
2. Implementation in School Units Approaches 
3. Pedagogical Approach
4. Overview of Research results
5. Scientific papers (case studies)

C. Support
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Services // Ö Teachers’ Network

Initiation/
Education

Teachers’ Network

Consultancy

• Forums of Discussions
Ö European level, 
Ö National level
Ö Regional / School Level

• Exchanges of Materials through Repository
• Communication (e-mail, chats)C. Support
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Services // Ö Consultancy

Initiation/
Education

Teachers’ Network

Consultancy

⌦ Private, case specific Consultancy for:

Ö School Unit Level (horizontal 
implementation, vertical one,  
changes in the school curricula, etc

Ö Teacher Level
Æ subject matter level
Æ class specific level

C. Support
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Services // Ö Continuous Support

Initiation/
Education

Teachers’ Network

Consultancy

⌦ Private, case specific Support for:

ªTechnical issues
ª Specific Pedagogical and Didactical 

Issues

addressed to :
ª Teachers and or
ª ICTs & subject matters Coordinators

C. Support
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⌦Teaching and Learning Issues:

Adaptation of Existing Learning Activities
ª Students’ Worksheets & Models

ª New Entities Creation & Models

⌦ Pedagogical/Learning Issues:

ª Modelling Process  in Subject Matters & specific activities
(e.g. students’ reasoning modes, strategies, transitions, etc.)

ª Collaborative Process 
(e.g. management of collaboration, students’ group settings, 

teachers’ strategies during synchronous collaboration, etc.)

ª Time Management (e.g. during the implementation of learning activities )

ª“Activity Analysis Tools Usage (Interaction Analysis and History )

For teachers:

Services // Ö Continues Support Subject
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Services Supporting Implementation

Initiation/Education Teachers’ Network

Consultancy

•Educ Material
•F-t-F Discussions
•Training Sessions
• Int Workshops

• Forums of Discussions
• Exchanges of Materials 

through Repository
• Communication (e-mail, chat)

• Technical Consultancy
• Organisational Consultancy

Would you like to test these kinds of services?
www.e-comode.com

C. Support

• Technical Support
• Pedagogical- Didactical Support


	Services of Continuous Support �for the implementation of collaborative modeling environment in school units:�The perspective 
	Topics
	Technology based Learning Environments in Sciences
	Technology based Learning Environments in Sciences
	Technology based Learning Environments in Sciences
	Technology based Learning Environments in Sciences
	Technology based Learning Environments
	Technology based Learning Environments
	Why a  collaborative modelling environment ?
	Main design principles // Modelling - Variables
	Main design principles // Entities- Variables
	Technology
	Main design principles // Modelling - Relations
	Main design principles // Modelling - Relations
	Main design principles // Representations�
	Main design principles // Representations�
	Main design principles // Collaboration�
	Main design principles // Collaboration
	Main design principles // Collaboration
	Awareness, Metacognitive Tools
	Technology: �………Supporting the educational process�
	Summarising…. New ideas to work with�
	Technology in Schools: Difficulties
	How to overcome or face these difficulties
	 Some difficulties that could be faced
	Services Supporting Implementation
	Services Supporting Implementation
	Services //  Initiation & Education
	Services //  Initiation & Education
	Services //  Teachers’ Network
	Services //  Consultancy
	Services //  Continuous Support
	Services Supporting Implementation

