Section I 

General presentation 
 "The educational transformations in the works won’t work unless they are all in use and benefiting everyone, at levels that are carefully articulated in relation to each other.  They must be based on a network of interwoven individual and local initiatives that are coherent, offer continuity and are supported by a culture of learning." 

Why introduce learning models in education? 

Theories in education evolved considerably during the twentieth century and particularly in the second half. Previously, behaviorism dominated. It was founded on the postulate of negation:  If the mental states of an individual cannot be seen, they cannot be understood.  On the other hand, general laws of behaviour can be discovered by linking the characteristics of stimulations to resulting behaviours.   Behaviorists are interested in the “ins and outs” of the system, characterized by outward behaviour and they dismiss internal mental operations.  Moreover, behaviorism dissects the complexity of behaviour into simple basic units reacting to elementary stimuli. It is an analytical approach. Unfortunately, we are more complex than behaviorists thought! 
Toward the end of the fifties, psychologists, linguists, and computer specialists were already beginning to lay down the foundation for a transformation in psychology. The idea began with the premise that a computer, which is a system that processes data and analyzes symbols, behaves just like a person who solves problems.  It is from this simple idea that cognitive sciences were born. Additionally, they evolved sufficiently to contribute to the creation of a theory applicable to learning and teaching.  A science revolving around the mind is possible: It is knowledge about the way in which we perceive things, remember them, organize our thoughts, and plan our actions in advance, as well as our capacity for reason.  A paradigm shift occurred that placed mental processes at the heart of the research on learning. 

The work of linguist Noam Chomsky supports this assertion. For him, linguistics is clearly a branch of psychology. Our ability to master language results from our ability to process invisible cognitive structures. George Miller adds another argument in favour of the definition of psychology as a science that processes mental symbols (cognitive psychology), rather than a science that processes observable behaviour (behaviorism). He points out the many psychologists who have studied working memory, the faculty that allows us to remember a telephone number long enough to dial it, identified a maximum of 7 storage spaces in this memory.  We can consciously remember no more than seven different pieces of information. Our working memory retains symbols, not the amount of information processed. Miller then introduces the concept of “units of information". This ability to organize the material to be remembered into units of relevant information thus becomes the manner in which we overcome the limited capacity of short-term memory.  For Miller, learning is an active collection of knowledge that is to be memorized.  It is structured into different symbolic systems to identify the groupings most effective for retention.
Our mind processes symbols and engages cognitive activities to handle them and store them in memory. For this process, we need to encode external information and create cognitive symbols to encode variables. These symbolic structure systems are called mental representations. Cognitive sciences are interested in the nature of these representations built up within the various fields of knowledge and in their evolution. Learning models play an essential role in cognitive theories: They are the symbolic link between the external environment and the inner world. When we encode our experience of the world, we build learning models that play an essential role in our comprehension, our behaviour and our future learning. To manage these learning models, it is presupposed that the brain uses a language called "thinking" and in this case, propositional thinking. This in turn led to the distinctions between declarative, procedural and conditional knowledge that we will discuss later. 

The transition from behaviorism to cognitive psychology appeared gradually, despite some acceleration in the 60’s and 70’s, when teaching research took an unprecedented leap forward.  In the 80’s, researchers tried to identify the processes of knowledge acquisition. Weinstein and Mayer (1986) proposed four principal components of data processing: 

· Selection is attention directed towards specific stimuli or information in the environment and the transfer of this information to the working memory. 

· Acquisition is the transfer of information from working memory to long-term memory for permanent storage. 

· Construction is the stage where students actively construct links between the ideas in their working memory.  A new organization results that resides in a coherent network of information. 

· Integration is the stage where new information is linked to previously acquired knowledge. 

These components were the models for later research. The work of Anderson (1983) on the flow of information in the environment in relation to long-term memory and that of Gagné (1985) was mainly centered on academic learning.  Their work became the basis of the movement towards cognitive research. This "cognitive" revolution generated several models of learning that integrate human cognitive knowledge and the social dimension of learning. Recent learning models such as constructivism and socioconstructivism as well as the various reforms in the world of education, have made the review of learning models a very topical issue. 

Questions to be discussed 

When it comes to education and training, learning can be:  
· The result of teaching; in which case a behaviorist theory is favoured, such as mastery learning and/or mastery teaching.
· A process by which knowledge is acquired; in which case it is more constructivist or socioconstructivist, that is to say a cognitive theory that accounts for student learning. From this point of view, the role of the teacher is in relation to the student who is placed at the “heart" of the process.  

· A theoretical movement that considers teaching-learning to be a system:  The historico-cultural approach stresses the importance of the process by which socially elaborated symbols and works are transmitted to us along with collective projects in our individual acquisition of knowledge. There are no sensitization activities relative to this model of learning in the kit. However, the principles which support this approach can be found in the socioconstructivist model under "social interaction".
To understand these concepts, several questions need to be discussed:  
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What role is played by the learner’s conceptions?
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How is learning defined? 
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What are the underlying learning models in our conception of learning? 
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What are the teaching principles that guide the professional practice of teaching-learning? 
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What are the significant changes that led to a paradigm shift from teaching to that of learning? 
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What does "the students at the heart of their own learning" mean? 
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What teaching visions ensue from this fact and what are the consequences on teaching practices? 
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What is the teaching content?
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How do learning objectives that target competencies impact teaching at college level?
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Is it necessary to modify our teaching and learning strategies? 

This kit on learning models provides information to nourish and enrich our reflection on these questions.  

�  DELACOTE, Goéry, Savoir apprendre les nouvelles méthodes, Éditions Odile Jacob, Paris, 1996, p.21





1

