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Computer Supported Collaborative 

Learning (CSCL) 

· Social Interactions as essential 

learning element 

· Interpretative approach to 

evaluation 

· Participative analysis and design 

Component-Based Software 

Engineering (CBSE) 

· Applications assembled out of 

existing blocks 

· Reusable, customisable software 

· Component framework: reusable 

components + patterns for a 

specific application domain 

CSCL Component Framework 

· Reusable, customisable 

CSCL Applications 

But..

. 

 

Problem: Identification and 

dimensioning of components 
· Software Developers must understand 

concepts and principles of the 

Collaborative Learning Domain 

· Important conceptual gap between 

Collaborative Learning domain and CBSE 

domain 

Motivation

 

COLLABORATIVE 
LEARNING 
DOMAIN 

(COMPONENT-
BASED SOFTWARE 

DEVELOPMENT 
DOMAIN 

Collaborative 
Learning Concepts, 

Principles, 
Theories... 

CSCL 
Applications 

Bottom-Up Approach 
(use of concrete 

applications) 

Top-Down Approach 
(DELFOS, 

Ongologies, …) 

CL Best Practices  

Types of CSCL 
Applications 

Influence 

Restrict 

Collaborative 
Learning Patterns 

(CLPs) 

Reusable Software  
Components 

Software Patterns 

CSCL Component Framework 

TRADITIONAL APPROACH PROPOSED APPROACH 
+abstraction level 

+closer to 
implementation level 

? 

Approaches

CLP: Collaborative Learning Pattern

Three CLP’s: Jigsaw, Pyramid, and Simulation

 

· Description of collaboratibe learning technique: 
o Structure of interactions 

o Types of interchanged information 

o Manipulated objects 

· Defined by collaborative learning practitioners 

· Validated by pedagogues 

· Intermediate approach: 
o In terms of conceptual richness 

o In term of intelligibility from software developers 

· Useful for the identification and dimensioning of reusable components (applicable to 

CSCL applications that use the same technique) 

Facet  Explanation Example #1 Example #2 Example #3 

Name Name of the CLP Jigsaw Pyramid  Simulation 

Problem Learning problem to be 

solved by the CLP 

Complex problem whose resolution implies 

the handling and/or collection of information 

that can be easily divided into disjoint sets 

and that can be used for the resolution of 

independent subproblems 

Complex problem, usually without a concrete 

solution, whose resolution implies the

achievement of gradual consensus among all 

the participants 

Complex problem, usually without a concrete 

solution, whose resolution implies the

assignment of different roles, and their 

associated tasks, to the participants. The final 

solution is the combination of the results of 

part or all the participants but it is always 

influenced by the work of all of them. Each 

participant is expected to acquire a set of 

abilities associated to its role   

Example A real-world learning 

activity suitable of

being structured

according to the CLP 

Collaborative design of a computing system 

where the study of each subsystem is 

assigned to a particular participant 

Collaborative proposal of the design of a 

computing system where each participant 

contributes with a complete design that is 

subsequently compared with other

contributions and consequently refined 

Collaborative proposal of the design of a 

computing system where each participant plays 

a different role: client, user, CPU provider, 

memory provider, etc…  

Context Environment type in

which the CLP could be 

applied 

Several small groups facing the study of a lot 

of information for the resolution of the same 

problem 

Several participants facing the collaborative 

resolution of the same problem 

Several participants facing the collaborative 

resolution of the same problem, although not all 

of them contribute explicitly to the final 

solution 

Solution Description of the

proposal by the CLP for 

solving the problem 

Each participant in a group (jigsaw group) 

studies a particular subproblem. The

participants of different groups that study 

the same problem meet in an “Expert Group” 

for exchanging ideas. At last, jigsaw group 

participants  meet to solve the whole 

problem. Each participant contributes with 

its “expertise” 

Each individual participant studies the 

problem and proposes a solution. Groups 

(usually pairs) of participants compare and 

discuss their proposals and, finally, propose a 

new shared solution. Those groups join in 

larger groups in order to generate new 

agreed proposal. At the end, all the 

participants must propose a final and agreed 

solution  

Each individual participant (or  a group of 

them) performs the tasks associated to its 

role. Each participant collaborates with the 

ones dictated by its playing role. The final 

concrete product will be provided by several or 

all of the participants although it will be 

influenced by all of them 

Actors Actors involved in the 

Collaborative Learning 

activity described by 

the CLP 

· Teacher 

· Pupil 

· Evaluator  

· Teacher 

· Pupil 

· Evaluator 

· Teacher 

· Pupil 

· Evaluator 

 

 

Types of tasks,

together with their

sequence, performed

by the actors involved 

in the activity.  

Pupil: 

1. Access to the information related with 

the subproblem 

2. Individual study of the subproblem 

3. Subproblem discussion in the experts 

group 

4. Problem resolution in the jigsaw group 

5. Result proposition 

6. Process self-evaluation 

Teacher: 

1. Global problem definition 

2. Division of the problem in subproblems 

3. Creation of jigsaw groups 

4. Assignment of subproblems 

5. Provision of useful information 

6. Floor control system establishment 

7. Decisions about control of time 

8. Activity progress monitoring 

9. Result evaluation 

Pupil: 

1. Access to the information related with 

the problem 

2. Individual study of the problem 

3. Individual solution proposal 

 [REPEAT 

4. Formation of groups 

5. Group discussion 

6. Common solution proposal 

] (until only one group remains) 

7. Process self-evaluation 

 

Teacher: 

1. Global problem definition 

2. Provision of useful information 

3. Group dimensioning 

4. Decisions about control of time 

5. Activity progress monitoring 

6. Result evaluation 

 

Pupil: 

1. Access to the information related 

with the role and the simulation 

2. Interaction with other participants 

according to the assigned role 

3. Result proposition (in any) 

4. Process self-evaluation 

 

Teacher: 

a. Global problem definition 

b. Simulation environment

definition 

c. Role definition 

d. Role assignment 

e. Provision of information 

about roles and environment of the 

simulation 

f. Decisions about control 

of time 

g. Activity progress

monitoring 

h. Result evaluation 

Types and

structure of 

Information 

Description of the

types of information 

identified in the

collaborative activity

and how they are

related 

· Input information needed for global 

problem resolution 

· Partial information assigned to

subproblems 

· Subproblem resolution proposal 

· Global problem resolution proposal 

· Correct global problem resolution

(optional) 

· Input information needed for global 

problem resolution 

· Intermediate resolution proposals 

· Global problem resolution proposal 

· Correct global problem resolution

(optional) 

· Input information for each role 

· Global problem resolution proposal  

· Correct global problem resolution

(optional) 

Types and

structure of 

Groups 

Description of the

types of groups of 

pupils identified  in the 

collaborative activity

and how they are

related 

· Jigsaw groups 

· Experts groups in charge of

subproblems 

· Growing pyramid groups · Groups associated to roles (optional) 
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