Section III 

Support tools
Support tools are necessary for carrying out the sensitization activities. They help define the unfolding of the activity, provide instructions for completing it, and introduce documents and texts that help moderate the various activities.  

Different support tools correspond to different sensitization activities. 

For example: 

· For Activity 1, use: Support tool 1.A and 1.B 

· For Activity 2, use: Support tool 2 

· Etc. 

Support tool 1.A 

Prior knowledge 

Presentation  

In Le Bourgeois Gentilhomme by French playwright Molière, a ‘nouveau riche’ named Jordan, aspires to be part of the aristocracy. Along the way, however, he makes an important discovery: "I am prosaic. I have always been prosaic. I have been prosaic all my life". This sudden self-awareness highlights the fact that our actions are not always guided by a conscious understanding of their meaning. This is why professors often adopt a specific teaching approach and/or method without necessarily knowing on which theory it is based or to which frame of reference it may relate.  Intuition, past successes and observation play an important role in the behaviour of professors; in fact, these elements often become the dictates of their professional practice.  

The fact that a teaching practice can be linked to a theory without being guided by it, underscores the complexity of the relationship between theory and practice. It seems that the more a theory is general in scope, the easier it is to apply directly or indirectly to practice. An expert rarely restricts himself to one teaching and learning approach and usually chooses methods that do not have a direct connection to any single theory of learning.  Several even adopt teaching formulas that encompass several learning models.  

Before presenting current learning models, let us examine the knowledge that teachers may have on these models.  

“Many teachers in training believe that the concept of prior knowledge means knowledge acquired during preceding courses. This reflects an incomplete comprehension of the knowledge base that anchors learning.  Astolfi (1992) states "that before any teaching occurs, it is vital to identify what learning model the student already possesses, and if this model coincides with the new one." Research has shown that a learning model is forged through experience, imagination, feelings, information, etc., and, it can be partially accurate, completely accurate, or erroneous. This is what we refer to when we say that the construction of personal knowledge rests on the prior knowledge of the learner.”

The personal construction of knowledge rests primarily on the prior knowledge acquired by the learner.  Prior knowledge acts as a filter in the processing of data and in determining the degree of credibility given to the new information. This filter can also transform knowledge into something that will be stored until the summative evaluation, after which it will become inoperative or completely discarded. Recognition of prior knowledge provides advantages on the emotional plane: this recognition helps provide an objective view of our evolving competencies; it can help us avoid the negative energy that results from thinking the new learning is “just more of the same”. 

Instructions for carrying out the activity 

1. General presentation using the preceding text. 

2. Individual reading to stimulate reflection.  Suggested reading “Teaching is not learning" (Support tool 1.B). This text could also be used as a synthesis at the end of the learning activity; it is up to the discretion of the moderator. 

3. Individually, participants identify what they know about learning models and educational approaches (duration: 15 minutes). 

3.1.  To stimulate reflection, participants think back on all the choices that have guided their teaching practices; on learning theories they are familiar with; the beliefs that are the basis of their professional practice; the learning principles that guide their choice of learning activities; and, finally, which teaching formulas they favour.
4. Teams of three or four people are formed. Discussion, exchange of ideas on the results of the previous step. Using the notes taken by participants, a pedagogical poster is produced that itemizes the beliefs and knowledge they have of the learning models that reflect their pedagogical thinking. 
Only one poster per team. 

5. All posters are displayed on the walls of the meeting room. Participants circulate to familiarize themselves with the contents of other teams’ posters. 
Working all together, participants create a collective poster identifying the spontaneous ideas that reflect the pedagogical thinking of the group.  

6. Support tool 1.B
Teaching is not learning 

By André Giordan 

Students already possess concepts, albeit more or less adequate, on the questions they will be studying. The teacher must consider this and create the conditions for self-learning. 

Teaching does not necessarily mean making someone learn. We have been saying this for 10 years now.  It is quite the opposite. For all sorts of reasons, teaching can block learning.  Worse yet, teaching can bore students, stifle their motivation, and prevent their progress.  Teachers keep saying, “Students don’t want to study anymore”, without however looking into the reasons behind this attitude. 

Our research, known as "allosteric learning", shows that people learn through what they are and from the knowledge they have already acquired. Before taking any course, learners already have tons of questions, ideas, and ways of reasoning on society, school, knowledge, the environment, and the universe. All these elements condition their approach. These concepts, as we call them, present a certain amount of stability.  

The acquisition of knowledge and thought processes depends entirely on these concepts. When the schooling system does not consider this fact, these concepts remain in place and the new content goes right over the head of the students without ever entering.  Contrary to popular belief, teaching is not something straightforward or easy.  In any case, nothing can be learned by direct teacher-student transmission or through memorization by the student. The students themselves need to understand, learn, and mobilize the information; and no one can do it for them.
Only learners can construct their knowledge bit by bit. To do this, they must rely on their own ideas and thought processes.
However, this process can be facilitated indirectly by an allosteric environment, which is a paradox that schooling must cope with today. Schools must facilitate the conditions of self-teaching.  Knowledge is only mobilized when it acquires meaning for the learner.  To achieve this, teaching has an active role to play by making it possible for the learner to be confronted with challenging learning situations, information and tools (symbols, diagrams, models, concepts…) that help him think.  

How can we create urgently needed conditions of self-teaching?  First, we must reduce the number of hours in class where the student sits passively in front of the professor.  The school must support activities of investigation, self-documentation, the confrontation of ideas, as well as the elaboration and production of work by the students themselves. The teachers are the creators of the learning conditions. Their role is to motivate the students, to guide them in the acquisition of skills, provide them with reference points or approaches, and support tools. They must also act upon the concepts of the students so they may move beyond them.  It is necessary to question and discuss ideas, frames of reference, and the logic of the learners. It is out of the question for the learner to remain inert. 

To define our approach we use the term allosteric learning.  "Allosteric learning" is a chemical metaphor that refers to the structure and function of certain “allosteric” proteins. English and American researchers, who are very interested in the pragmatic aspects of our ideas, used the phrase 'allosteric learning model' and confirmed that we were the originators of the approach.
For a very long time NOW, one of the primary foundations of education can best be described using a statement popularised by Condillac whereby “a child is like soft wax that needs to be given shape".

reasoning "errors" oR "erroneous" NOtionS of students persist with baffling regularity, even after numerous teaching courses.
STUDENTS’ “CONCEPTIONS”
Explanations are not enough 

Faced with an error based on a prior concept and not due to the simple ignorance of specific knowledge, any explanation provided by the professor is ineffective. 


The professors can adopt a number of attitudes relative to the concepts the students already have. They can: 

· "do without" as do 99% of pedagogues, by using a dogmatic or professorial approach with the class. This practice yields mediocre results;  

· "work with " by advocating free expression; 

· " work against” while trying to convince learners that they are mistaken and then offering the "appropriate knowledge".  
The idea that we develop throughout our allosteric learning model is that they must  

· “work with to work against ", which is not contradictory in the present context. 

To "work with", teachers creates a starting point by encouraging students to express their concepts and ask questions. Working in groups or with the entire class, they introduce the students to opposing concepts.  This confrontation leads the students to take a step back, elaborate on their concepts or debate them and sometimes reformulate them. 

These developments can be completed and enriched by means of investigations. Students are encouraged to observe, experiment when the contents allow it, investigate, or do mediation work on documents (books, articles, videos and eventually, films). 

To “work with” prior concepts goes against traditional practices. Here, teaching begins with the learner and avoids any conditioning. Students try to go beyond their concepts by searching and debating.  This pedagogy is very useful for initiation into a field and works as efficiently with young children as with adults. 

Using conceptions  

This practice restores and stimulates curiosity, reinforces self-confidence, develops communication and encourages learners to identify objectives they want to reach, according to their own interests. It even constitutes an essential stage in ridding oneself of inhibitions. It also plays an interesting role in situations that call for sharing experiences or confronting different viewpoints. However, this approach quickly shows its limitations. It does not bring about a surpassing of prior concepts.  The acquisition of new basic concepts or new ways of thinking is seldom possible. This is because this approach assumes continuity between familiar knowledge and concepts and that a subject can pass from one to the other without any cuts or ruptures.
To learn does not only mean to enrich our concepts. Many obstacles hinder this enrichment. In order to go beyond concepts after they have been identified as the underlying cause of various obstacles, some authors eliminate them or "go against” them. Philosopher Gaston Bachelard had this to say on the subject: "It is not a question of acquiring culture but of changing culture, of overcoming obstacles accumulated in everyday life". To him, a “corrective” education approach seems more appropriate.
A question immediately comes to mind:  Can we "destroy" a prior concept by providing a correct answer? It seems logical that having located an error, teachers will try to correct it while stressing the points they feel are problematic. We have all done this. However, after several attempts and ensuing evaluations, we conclude that it has all been in vain. 
When an error corresponds to an underlying concept and is not the mere ignorance of some specific knowledge, it is utopian to believe that an explanation provided by a professor (regardless of how accurate) will systematically solve the problem. Teachers continue to find this surprising because, according to them, their comments appear coherent, simple to understand and clearly well adapted.  For instance, when the teaching is completed in a course on the structure of the digestive system, what really remains?  Faced with poor results, Migne, an educator from Nancy, proposed a more detailed explanation.  He went back to Bachelard’s idea that "the transition from mental representation to concept can be achieved only with the elimination of subjective elements".   Then he added an element that he felt, made it possible to solve the enigma:  he stated that we must allow for the "emergence of representations” so that “exact knowledge" can be provided by the learner; thus allowing us to "to point out the errors in the original representation, and identify why they exist".  

We tested this procedure with several subjects and in classrooms at different levels (from primary to finishing schools and in adult education). The results were very disappointing. This procedure may interest trainers who want to develop critical thinking, but it proved ineffective for the development of better-constructed knowledge. 

The idea “of dismantling original concepts" to better destroy them and then in the final act provide the "true knowledge", corresponds to the ‘expert’ approach. The learners remain passive and have to learn what the teacher wants them to learn. However, students have constructed their own concepts and must continue to be the principal actors in their transformation; they must decide on the best replacement concept.  Our research on concepts has uncovered many obstacles. They should be approached gradually without skipping any steps.  It is utopian to think that a "good accurate explanation" and our insistence on it, is sufficient to transform a concept.  A person convinced against their will is of the same opinion still.


This does not mean that professors should avoid using learning models.  They must simply remember that a message can only be understood directly by students when they ask themselves the same question and use the same frame of reference. 
Obstacles to the evolution of concepts 

There are many obstacles to the evolution of concepts in learners. The main ones are:   

1. Learners lack information. 

2. Learners do not want to change their concepts.
3. Learners do not relate to the problem situation. 

4. The questions learners ask are not the same as those raised by the teacher. 

5. Learners do not ask questions because they believe they already possess the knowledge. 

6. Learners think they understand or have sufficient grasp of some "words" to think they understand.
7. Learners possess knowledge that has proven effective in other situations; they are therefore satisfied and do not seek to go beyond this knowledge. 

8. Learners have preconceived ideas that hinder their perception of the reality of the phenomenon and their integration of new information that goes against these ideas. 

9. The learner does not have the support tools necessary for integration (cognitive capacities, strategies, peripheral knowledge) to understand what is being presented.
To validate these obstacles, ask your students to visualize the operations of a water treatment plant, a windmill… Ask them to provide as much detailed information as possible.
Ask questions (written or oral) on daily occurrences in the student’s life:  What happens to waste that we put in garbage pails? Who decides when and how a road will be built?   

Support tool 2 
The diagram of a concept
General presentation 

Nature of a concept

What is a concept? The dictionary defines concept as "a general mental learning model abstracted from an object". For the purposes of this discussion, let us extend the definition to include a consistency among objects or events that creates a meaningful entity.  Thus, the concept of sound includes all that we have heard, read, and experienced about sound.  In an adult, the concept of sound is more detailed, complete, and varied than in a newborn who has only heard hospital sounds. Humans invent concepts during childhood that are later expressed in a language that unifies thinking and facilitates communication. We create conceptual categories by grouping ideas that resemble each other.  In a child for example, the idea of "dog” evolves from family pet to part of a whole race”; seeing ten different breeds of dogs in the neighbourhood facilitates this recognition. 

We build hierarchical structures of concepts as soon as we start to understand the relationship between them. We learn that animal is a concept that contains fish, insects, reptiles, amphibians, mammals, and birds (in the game 20 questions, we ask, “Is it animal, mineral, or vegetable?"). It is the hierarchical structure accepted by our culture and we learn it very early in school. 
Concepts can be concrete, i.e., connected to a physical object such as a table, an ice cube, a tree; or abstract, i.e., art, harmony and beauty. Generally, the most abstract concepts like evolution, life, personality, and health occupy the top levels in a hierarchy of concepts. For example, energy is considered the highest concept of all in science; it governs all scientific relationships. 

A conceptual diagram 

To which reality does a conceptual diagram correspond?  The diagram refers to an organic schema that tries to represent the conceptual structure of one or more knowledge modules in a specific study domain.  Traditionally, knowledge was visualized as sequential, like a storybook, as a list written on a blackboard or projected on screen using an overhead projector and acetates. For example, a table of contents is a one-dimensional list, which does not show the organic links connecting the ideas and the subjects to each other. Conversely, a diagram constitutes a two-dimensional schema including both the concepts and the relationships between them. The relationships are visualized using words written on the lines that connect them.  The diagram in Figure 13-1 is the result of work done by a fourth year co-ed student in science of education within the framework of a planning exercise for teaching a subject to a grade four class at elementary level.   She used a rather unorthodox approach to the subject matter. We may not agree with her method of establishing relationships between concepts or some of her ideas, but this first version helped to create a more precise image of the subject that would be presented to the students. Figure 13-2 is a revised version of these ideas, presented in a more appropriate manner. 


 SHAPE  \* MERGEFORMAT 



Production stages of a conceptual diagram
1. Produce a diagram of the concept provided below.  
In the following paragraph, select two general abstract concepts and two specific concepts.  Underline them. 

"Everything that lives needs energy. Plants and animals require energy for their vital needs.   Certain vital needs common to plants and animals are growth, reproduction, breathing, and the transport of materials. Only green plants produce food. Animals cannot produce their own food; therefore they need to search to find their food.” 
2. On a sheet of paper, insert each of these four concepts into a rectangle, placing the most general and abstract concepts at the top of the page and the most specific ones at the bottom.  Separate the concepts so that you can add connecting lines to show a relationship and include descriptors for the lines.  You may want to assign a similar rank to concepts by placing them at the same horizontal level. 

3. Draw the connecting lines between the rectangles and add a descriptor for what links them. This stage is crucial and can include the rearrangement of the concepts. The relationships are usually expressed by verbs and are read from top to bottom, to respect their hierarchical structure. Try to establish the greatest number of links possible, but do not cross the lines of already established connections.
4. Compare your diagram to that of participants and discuss what distinguishes them. Make sure that the most important general abstract concepts are at the top, and the concrete situations and illustrations are at the bottom of the sheet. 

5. Now, return to the initial paragraph, underline four additional concepts, and repeat steps 2 and 3. 

6. Presentation of some of the diagrams to the participants, followed by a discussion on the diagram presented by the moderator (see next page). 
7. Group discussion on the use, relevance, and procedures to create conceptual diagrams. 
 SHAPE  \* MERGEFORMAT 



Support tool 3.A 

The behaviourist concept 
 Behaviourism 
 considers learning to be a long-lasting change in behaviour that results from specific instruction. The mechanism of acquisition is based on conditioning, a theory whereby learning consists in establishing a stable relationship between the desired response and a stimulus from the environment, using positive and negative reinforcement. Motivation, repetition, and positive reinforcement of the correct response are the essential ingredients to learning. To obtain the desired behaviour, the learning task is divided into units of behaviour and a reinforcement program is designed to direct the action towards the target stimuli (discriminative learning).  Repetition then makes it possible to ensure the stimulus-response association. 

Behaviourism focuses intently on the length of time between student response and the reinforcement given by the professor. Many experimental studies show that the shorter the interval, the better the final  performance. For example, a three-week delay in returning copies does not encourage students to change their behaviour.  In current teaching practices, this idea is translated into “real time" evaluations based on the following scenario:  presentation of the concept, training exercise, evaluation of what the students learned so as to adapt the next lesson to the results obtained. One of the consequences of this type of practice is the disappearance of “lengthy writing projects” in and outside of the classroom.
The behaviourist theories found a home in programmed instruction that targets error free learning through a gradual progression of behavioural units.  Teaching machines (ancestors of computers) proposed by Skinner were built to provide reinforcements adapted to each student. They would ensure the individualized instruction that the teacher could not. 
For behaviourists, learning is the result of teaching that provides forms adapted to the students’ needs. Teaching must develop into a system of education that is “almost without error". (2). The quality of teaching consists in providing students with stimulating cases, adapted reinforcements, corrective feedback in the form of formative evaluations. The latter consists of putting into place an instruction program that ensures that all students achieve the objectives. Thus, behaviourism provides teaching with support tools like mastery learning and formative evaluation  to ensure the student is learning.  Learning is defined as the time needed to reach a precise objective for a given level of mastery (for example, the cyclic organization at elementary level). The temporal variable is essential in learning. For example, many experimental studies have shown that instruction distributed over time produces better learning than tightly massed instruction (for example, courses that are grouped). From a teaching viewpoint, the essential reference point is the tutor since only the tutor can individualize the learning path and take into account the needs of each student.  

  Support tool 3.B


Cognitivism 
The cognitive approach originated in cognitive psychology and was largely influenced by theories in data processing. This took place during the late 70’s and has now become known as cognitive science.  

Cognitive psychology seeks to answer questions relating to the nature of knowledge, its components, origin, and development.  “On one hand, it is concerned by the learning strategies of the student, gradual construction of knowledge in memory and conditions for recalling knowledge. In addition, it is preoccupied by research on teaching strategies most apt to support gradual construction of knowledge in students, based on their affective, cognitive, and metacognitive state, and relative to the inherent logic of the learning task.  Knowledge stored by students in long-term memory is not just a photocopy of  the information given to them externally by the teacher, but a construction built on prior knowledge already stored there, to which they are now assimilating new information. This construction process causes the student to make a selection among the whole, to do some editing.”(Tardif, 1992: 28)

Discoveries about the brain and learning have altered our concepts of learning and teaching.  They challenge our professional roles and actions and force us to take a fresh new look at those who are learning.  
Table 1 below introduces concepts of cognitive psychology on a few of the dimensions involved in teaching/learning.
Conceptions of cognitive psychology 

	Conception of learning
	· Learning occurs through the gradual construction of knowledge. 

· Learning occurs through the interaction between prior knowledge and new information. 

· Learning occurs when knowledge is structured.
· Learning occurs with complete tasks.


	Conception of the 
Student 
	· The student is active. 

· The student acts in a constructive manner.


	Conception of teaching 
	· Creation of an environment starting from student’s prior knowledge. 

· Creation of an environment centered on cognitive and metacognitive strategies.
·  Creation of an environment with complete and complex tasks. 

	Conception of the teacher’s role 
	· The teacher intervenes frequently. 

· The teacher is an instructor.
· The teacher is a mediator between knowledge and the student. 



	Conception on evaluation 
	· Evaluation is frequent. 

· Evaluation relates to knowledge as well as to cognitive and metacognitive strategies. 

· Evaluation is often formative, sometimes summative. 

· Feedback focuses on the strategy being used. 

· Feedback focuses on the construction of knowledge. 




Pôle de l’Est (1996) 

From the cognitive perspective, the learner’s prior knowledge takes precedence over the new data, and the first knowledge that students confront is their own prior knowledge.  This knowledge is processed initially, while they try to give meaning to the new information in front of them.  

Learning is a process: Knowledge is integrated during a succession of activities carried out by the learner to acquire knowledge and a product: a modification of the structure of the learner’s knowledge. 
What characterizes cognitive psychology is that it compares learning, the act of acquiring and using knowledge, to a data processing system. 

Teaching and learning involve distinct approaches to data processing for the teacher and the student. Also, from a cognitive standpoint, whereas the teacher processes data related to the contents of the domain of study and classroom management as well as the emotional and cognitive components of the student, the student processes emotional, cognitive and metacognitive information. 

"The student processes emotional data which often comes from previous school experiences and is now activated by the learning task at hand. This information relates to recognition of the goals sought by teachers, the value they assign to the learning task and their perception of the level of control over their success.  Students also process cognitive data. To ensure comprehension, they combine the information provided by the teacher and their own prior knowledge and actively construct new knowledge. By processing cognitive data, they choose the strategies that offer the highest probability of learning to carry out the learning task adequately and to master the learning.  They plan the stages needed to achieve the task.  At a third level of operation, the student processes metacognitive data
"(Tardif, 1992: 27) 

Support tool 3.C 

Historico-cultural or sociohistoric 
approach (Vygotsky) 

The historico-cultural approach
 suggested by Vygotsky is the only theoretical movement whose objective was not the study of the relationship between teaching and the development of intelligence through “instrumental” rationality. The main idea could be summed up this way: teaching  is a process of cultural transmission which generates  the development of mental abilities, not yet controlled by the students, who build it through the learning of specific tools that constitute human works (literary, scientific, artistic…), the cultural transmission of which is largely devolved to schools.  

. 
According to Vygotsky, skills that are taught ("scientific concepts") are different from familiar ideas ("daily concepts") built through practical experience. The former are products of human activity, "creative works" – literary, scientific, artistic… - socially elaborate, historically dated, and culturally transmitted in schools.  The question is not to oppose these two concepts but rather focus on what differs in their modes of transmission and acquisition.

The school delivers grouped instruction (language, math, biology…) and “written” instruction using a variety of writings (texts, symbols, plans, charts, tables…). However, this engenders at once a particular difficulty and a change in the student’s relationship with the world.  To know the world, students do not act directly on the physical reality that surrounds them but rather through the learning models of the world, they have built to understand it.  Their relationship to time and space for instance, cannot be conceived independently of the support tools used to appreciate it (egg timer, calendar, watch, metric system…). The school delivers "learning tools" so the child may mediate with the world, others and himself. 

The thesis Vygotsky puts forth is that the human psyche has a social nature and that intellectual functions develop by using these "tools" or "systems of signs", with language at the top of the list.  This historico-cultural approach (or sociohistoric, as per the authors) differs from behaviourist reductionism, “immediacy”, and “pragmatism". It also differs from Piaget’s constructivism of which it rejects the “internalized” explanations. The cultural transmission occurring in schools is the source of both intellectual education and socialization. In order to explain in detail this process, the sociohistoric approach studies semiotic activities and the processes of mediation  in teaching-learning situations.

The transfer of skills in school differs from current social practices (family, on-the-job training). This is why school cases are described as "artificial” versus "natural" cases.  As a result, social relations must be reconsidered from the standpoint of formal education. B. Lahire speaks about "pedagogization of social relations", to indicate not only the asymmetrical relationship between the professor and the student but also the didactic dialogue, which differs from the more familiar linguistic forms. This framework of exchange is also a way of thinking about our relationship with knowledge and others. It is within this framework that the professor and the students interact as part of a collective work group or classroom-group. 

Teachers must create an educational environment suitable for the group of students. They not only manage the symbolic and technological environment for the construction of a collective answer, they create the conditions for a didactic dialogue: Professor/ collective, clarifications, confrontations between student viewpoints, reformulation, and rewriting of prior knowledge, etc. The didactic dialogue is the discursive development which enables reflective work on actions, critical analysis, distancing and awareness of the reasons why we act one way and not another.  A teaching technique that prepares students to study a specific subject matter and engages them in a participatory process. 

The teaching process situates learning in a temporal context, which means that the processing of current knowledge is linked to its past but it must also have a relationship with what its future. In other words, progression at school assumes a permanent transformation of memory into active thought, the progressive construction of support tools for control and mobilization that Vygotsky calls higher psychological functions (language, memory, attention, will, verbal thought…). By using case studies spread over time, the professor is constrained "to manage" both the “continuity" of learning and its “dismantling” to motivate students to go beyond their capabilities.  This in turn leads to the zone of proximal development. 


This paradox of continuity/dismantling is characteristic of the transmission-acquisition process that transforms action-related constraints into cognitive resources used by the classroom-group.  For example, in the classroom students construct a rational answer (and explain their actions relative to a semiotic system (grammar, algebra…) validated by someone other than themselves (society, “official” grammar, the algebra taught…) and accepted socially  by the  classroom-group.   
To publicly state "how and with what” they think, students must use "tools of thought" that were developed over preceding generations. These social meanings are then the topic of discussion and sharing among students. The constraint "to publicize the use of social meanings" constitutes a cognitive resource for the student and the group. This is why students must initially reason with others (professor and students) before thinking for and by themselves.  It is on this passage from interpsychical to intrapsychical that socioconstructivism has focused primarily. 

Support tool 3.D 

Constructivism 
Constructivism
 views learning as a process whereby knowledge is constructed by the interaction between thinking subjects and the environment in which they live and grow. It assigns a key role to the actions and operations carried out by subjects in structuring their patterns of thought. To build their knowledge, individuals use prior knowledge as their learning model to calculate and reflect upon their own actions.   Prior knowledge plays the role of processor for the new knowledge. In other words, what individuals learn depends largely on what they already know.   

The constructivist theory proposes a universal model (regulation systems specific to living beings) on individual development of intelligence, seen as a form of adaptation. It proposes a single directional model of autonomous intellectual development, i.e. inherent to the subject, and whose evolution is independent of the environment (cultural, educational, etc.) and even more so, teaching. 

This approach has been widely reviewed in pedagogical writings and formal instruction. It provides a rationale for active methods of education whose pioneers (Claparède, Decroly, and Dewey) stressed the importance of the student’s own actions, and education centered on discovery and motivation. In a puerocentric approach, the role of the professor consists of creating a structured and rich environment so that students discover for themselves the inconsistencies they are ready to confront and replace them with new intellectual structures. 

 General principles of constructivism: 

a. The students construct knowledge through their own activity. 

b. Intellectual development is an internal and autonomous process not very receptive to external stimuli, particularly teaching. 

c. Development is universal and progresses by successive stages. 

d. Students can "assimilate" new knowledge only if they possess a mental structure to receive it. In other words, it is a waste of time to want to teach students unless they are “ready” to receive the teaching. This belief generated a “wait and see policy” and prompted Vygotsky to agree with Piaget that "instruction follows development". 

e. When individuals reach a certain level of logic, they can reason logically whatever the contents of knowledge.

These various points may well be discussed and called into question on a theoretical level, but such is not the case for formal instruction and teaching doctrines. 

From a constructivist perspective, the teachers’ role consists essentially in not hindering the process of internal development by not imposing a teaching program (teaching must adapt to the needs of the students). Their role is one of observation, diagnosis, and they use formative evaluations  and differentiated instruction. Current practices in "teacher-mediator" thinking are a mixture of behaviourist theory and constructivist thought. It is advisable in debates to separate the results of scientific research from teaching doctrines and ministerial reforms.
These two theoretical movements essentially favour "the learner": behaviourism is centered on the conditions and mechanisms by which a student produces a desired answer under specific conditions; Piaget’s constructivism is primarily interested in the modification of the student’s internal processes. Nevertheless, both are unaware of the true conditions at school in which teacher, students, knowledge, plus the constraints of implementing and managing a didactic situation are all thrown into the works:  epistemological, communication, temporal, social, etc. Overall, these two theoretical movements that inspired many reforms of the school syllabus and teaching doctrines, do not quite manage to account fully for the relationship between teaching and learning. 
Support tool 3.E 

Socioconstructivism

 Socioconstructivism subscribes to the concepts of constructivism
 but adds an extra dimension, that of social interaction. We shape and create our own knowledge through interactions with others and the environment. Exchanges within the educational environment are seen as essential for the construction of knowledge. Socioconstructivism makes it possible to describe more accurately how learning happens in school. It takes place in a school context, through interactions with peers and the teacher. 

Socioconstructivism contains not only a constructivist dimension according to which subjects develop a reflective process on their own knowledge, but also a social dimension, according to which the subject learns with others. Moreover, Jonnaert and Vander Borght (1999) add an interactive dimension (called socio-interactive constructivism) that is highly interesting for teaching. This dimension involves situational learning, using specific content. These situations serve as both the source and the criteria for knowledge. They enable learning by confronting the student to certain requirements and they are the "criteria of knowledge", because this knowledge is relevant only because the student can be efficient in the situation. The three above-mentioned dimensions work together, are interdependent and in continuous dynamic interaction. It is through them that learning occurs.  “Learning is a dynamic and adaptive process of construction, reflection, questioning, and development of knowledge” (Jonnaert and Vander Borght, 1999: 33) 

As regards the organization of academic learning from a socioconstructivist approach, the role of teaching is to provide specific situations (creation of meaning) and zones of dialogue and exchange to bring about interactions that allow students to construct their knowledge. (Jonnaert and Vander Borght, 1999: 30). The value of socioconstructivism is to enable us to consider learning as a two-dimensional model: personal (cognitive and emotional) and social. 
Support tool 3.F 

Differences in the three approaches:  
Cognitivism, constructivism and socioconstructivism 
	
	Cognitivism  

	Constructivism 
	Socioconstructivism 

	Nature of the process 


	Receptive process 

Individual process of knowledge assimilation* 

*there is no distinction here between having knowledge and knowing
	Creative process 

Individual process of construction or adaptation of  knowledge** 
	Creative process 

Individual process of construction or adaptation of knowledge** which is experienced through others and in a given situation. 

	
	
	**in this instance, knowledge and knowing are distinct

	Teaching-Learning tandem 
	The primary concern is the reproduction of knowledge. 
	The primary concern is the construction of  knowledge

	Role of 

 the learner 
	Active receiver of external information that is integrated with the transformation of prior knowledge. 


	Creators of knowledge through their own activity and control over their prior knowledge. 


	Creators of knowledge through interaction with others, by manipulating their own knowledge confronted by the knowledge of others.

	Activity of 
	Knowledge is assimilated through a succession of activities carried out by the learner to acquire knowledge  


	The activity relates to prior knowledge as much as it does to new information. 

	The activity relates as much to prior knowledge as it does to new information and exchanges with others in specific environments. 

	the learner 
	The activity consists in receiving, selecting and treating external information.  


	Not a result of external information but rather of work started right away on constructing their knowledge as it interacts with new information.
	Not a result of external information but rather of work started right away on constructing their knowledge as it interacts with new information including exchanges with others. 

	
	Knowledge is a system of data processing. 
	Knowledge is the creation  

of the learner 

	Action 

of  knowledge 
	The knowledge of the learner takes precedence over the knowledge to be learned. 
	The prior knowledge of the learner is as important as the new knowledge.  
	Prior knowledge and new knowledge are in interaction with each other and with the knowledge of others through exchanges. 

	
	The learner works initially with information coming from outside. 
	The learners start working straightaway with their prior knowledge
	The learners start working straightaway with their prior knowledge that interacts with the knowledge of other learners and the teacher, in situations that are both the source and criteria of knowledge. 

	Results of the learning process 
	There is learning when the cognitive structures have been altered.
	Learning occurs when knowledge has been adapted and new knowledge has been created.

	Social dimensions 


	Not generally retained, more or less treated depending on authors. 
	Not involved straightaway.
	Applicable in the processing of new information. 


Raymond, D., Cégep Rivière-du-Loup (2000) 

Support tool 4.A 

Guiding principles for teaching practices

For each statement, indicate on a scale of 1 to 5, the extent to which each one describes the professors’ concepts of teaching and learning.


(1: statement does not describe their concept at all, and 5, statement describes their concept perfectly)  

	Statement of concepts in teaching and  learning 
	Scale
1 to 5

	1. The actions of the teacher are designed to exert control over behaviour that is seen as answers provided by the learner. Changes in behaviour are attributable to experience. 
	

	2. Learning is a personal and individual activity of the mind, an active process of construction of reality. Therefore, learners can only know what they have constructed themselves.
	

	3. The construction of reality depends on the social and physical context in which learning takes place, and on the interactions of the learner with this context. 
	

	4. It is impossible to transfer our constructed reality completely but it is possible to check its level of compatibility with the reality of others. Rather than truth, it is the viability of the construction that is sought.
	

	5. Learning occurs when the learner gives an appropriate answer to a specific stimulus. 
	

	6. What is learned or constructed is open to negotiation and is reliant on the meanings that emerge from interaction between the teacher and the student and between the students themselves.  The social context plays a major role in validating the interpretations and constructs. 
	


	7. Learning is influenced by prior understanding that students bring to the new learning situation. In other words, it is through their prior subjective experiences that the student can give meaning to the new learning. 


	

	8. The focus is on individuals and their learning process.  As such, the development of teaching activities should respect and support learning in the learner. Therefore, analysis must be done from beginning to end of the teaching process: For instance, identify the characteristics of the learner and specify the objectives the student will have achieved at the end of the teaching activity (observable behaviour). 
	

	9. The student is in class to receive information provided by the teacher.  This information comes from an external and objective reality. The goal of teaching is the transmission of knowledge. However, Skinner (1968) stresses that students should not passively absorb knowledge of the world in which they live.  They must play an active role. They learn by experimentation with, and involvement in, a process of trial and error. It is only when these three conditions are met that we can determine what was learned and identify conditions in which the student learns.
	

	10. The students play a proactive role.  They are the decision makers in the construction of knowledge. The goals they set for themselves will determine what the learning task will be.
	

	11. The experts, i.e. those who possess the knowledge, are an important factor in successful teaching. 
	


Support tool 4.A  

Answer sheet 
Statements 3 and 6 relate more closely to socioconstructivism. We can choose to specify this fact or not, depending on the level of reflective thinking of the people we are addressing. 

Statement 9 is the one that generally elicits the most controversy, because the first part is seen as behaviourist and the second part as being closer to constructivism even though it is associated with Skinner. We tend to forget that behaviourism has evolved and that within this concept of learning, students must be motivated if they are to play an active role, manipulate knowledge, and participate in experiments. This does not imply the belief that students construct and are responsible for their knowledge. 

Below is the list of statements.  (B) indicates a behaviourist concept, and (C) is a constructivist statement.  This information is not to be given to those who are completing the questionnaire.   

1: B  

2: C  

3: C  

4: C  

5: B  

6: C  

7: C  

8: B  

9: B  

10: C  

11: B  

Support tool 4.B 

Synthesis of principles and professional actions within the behaviourist and constructivist movements

	Behaviourism 
	Constructivism 

	Principles 
	Principles 

	1. The actions of the teacher are designed to exert control over behaviour (active answers provided by the learner). Changes in behaviour result from experience.
	1. 
Learning is a personal and individual activity of the mind, an active process of construction of reality. Therefore, learners can only know what they have constructed themselves.

	2. Learning occurs when the learner gives an appropriate answer to a specific stimulus.
	2. 
The construction of reality depends on the context in which learning takes place (community) and on the interactions of the learner with this context.

	3. The focus is on individuals and their learning process.  As such, the development of teaching activities respects and supports learning in the learner. Therefore, analysis is done from beginning to end of the teaching process: for instance, identify the characteristics of the learner and state the objectives the student will have achieved at the end of the teaching activity (observable behaviour).
	3. 
What is learned or constructed is open to negotiation and is reliant on the meanings that emerge from interaction between the teacher and the student and between the students themselves.  The social context plays a major role in validating interpretations and constructs.

	4. The student is in class to receive information provided by the teacher.  This information comes from an external and objective reality. The goal of teaching is the transmission of knowledge. However, Skinner (1968) stresses that students should not passively absorb knowledge of the world in which they live.  They must play an active role. They learn through their use of experimentation with, and involvement in, a process of trial and error. It is only when these three conditions are met that we can determine what was learned, the conditions in which it was learned and the results that support and maintain the behaviour learned. 
	4. Learning is influenced by prior understanding that the student brings to the new learning situation. In other words, it is through their prior subjective experiences that the student can give meaning to the new learning. 



	5. The experts, i.e. those who possess the knowledge, are an important factor in successful teaching.
	5. 
It is impossible to transfer our constructed reality completely but it is possible to check its level of compatibility with the reality of others. Rather than truth, it is the viability of the construction that is sought.

	
	6. 
Students play a proactive role.  They are the decision makers in the construction of knowledge. The goals they set for themselves will determine what the learning task will be.


Synthesis of principles and professional actions within the behaviourist and constructivist movements (continued) 

	Behaviourism 
	Constructivism 

	Professional actions  
	Professional actions 

	1. 
The teaching approach is sequential and linear.  
	1. The approach to planning activities provides feedback, is nonlinear and sometimes chaotic. 

	2. 
The planning of activities is systematic from beginning to end.  
	2. 
The planning of activities is developmental, reflective, and collaborative.  

	3. 
The objectives guide the development of the process, hence the need for the teacher to recognize and determine the means of evaluation.  
	3. 
The objectives emerge during the work process. 

	4. 
The knowledge is separated into logical units of learning; the contents and portions of the content are presented sequentially.
	4. 
The teacher uses strategies to support the construction of concepts and to challenge what has meaning for the students, for example cooperative learning, practical activities, active education, guided discovery and projects where student plan, drive and evaluate their project. 

	5. 
The teacher uses teaching methods such as the lecture and repeated practice. 
	5. 
There is interaction between the teacher and the student and between the students themselves. 

	6. 
The teacher also uses reinforcement. 
	6. 
Teachers are not positioned as experts, but rather as a personal coaches in a role of support; they ask open questions and stress the comprehension of principles more than the memorization of facts and formulas.  

	7. 
The evaluation is summative. The preferred evaluations are exams that allow for the collection of data deemed objective. 
	7. 
The evaluation is used mainly to provide feedback. 


Support tool 5.A

The paradigms of teaching and learning

	Indicators 
	Learning paradigm 
	Teaching paradigm

	Concept of learning 
	· Transformation of information and basic skills into viable and transferable knowledge 

· Integration of  knowledge in cognitive diagrams 

· Creation of relations 
	· Memorization
· Accumulation of knowledge 

· Linking of all knowledge

	Activities in the classroom 
	· Centered on the student 

· Based on projects, research and problem cases 

· Interactive relations 
	· Centered on the teacher
· High frequency of exercises
· Didactic and vertical relations 

	Methods of evaluation 
	· Relative to the competencies learned 

· Portfolios 
	· Relative to the knowledge acquired 

· Tests requiring short answers 

	Evidence of success 
	· Quality of comprehension 

· Quality of the learned competencies 

· Quality of the knowledge constructed 

· Transferability of the learning 
	· Quantity of information integrated
· Occasionally, amount of knowledge acquired

	Role of the teacher 
	· Centered on support and eliminating support
· Sometimes a learner 
	· An expert 

· A transmitter of information 

	Role of the student 
	· A builder 

· A collaborator 

· Sometimes an expert 
	· A passive receiver 

· A learner in the role of  interlocutor 


Support tool 5.B 

Characteristics of the learning paradigm 
versus the teaching paradigm

Form 1: table to be completed 

	Indicators 
	Learning paradigm 


	Teaching paradigm

	Concept of learning 
	1. 
	18. 

	Activities in the classroom 
	2. Centered on the student

3. 
	19. 

	Methods of evaluation 
	4. 
	20. 

	Evidence of success 
	5. 
	

	Role of the teacher 
	6. 
	21. 

	Role of the student 
	7. Sometimes an expert 
	22. 


Support tool 5.C 

Form 2: Cardboard cutouts

	No: _______ 

Transformation of information and basic skills into viable and transferable knowledge 


	No: _______ 

1. Integration of the knowledge in cognitive diagrams 


	No: _______ 

Creation of relationships 

	No: _______ 

Memorization

	No: _______ 

Accumulation of knowledge 


	No: _______ 

Linking of all knowledge

	No: ___ 4 ____ 

Centered on the student 


	No: _______ 

Based on projects, research and problem situations

	No: _______ 

Interactive relations 



	No: _______ 

Centered on the teacher 


	No: _______ 

High frequency of exercises


	No: _______ 

Didactic and vertical relationships

	No: _______ 

Relative to the competencies learned


	No: _______ 

Portfolios 


	No: _______ 

Relative to the knowledge acquired



	No: _______ 

Tests requiring short answers 


	No: _______ 

Quality of comprehension 


	No: _______ 

Quality of the competencies learned 



	No: _______ 

Quality of the knowledge constructed
	No: _______ 

Transferability of the learning 


	No: _______ 

Quantity of information integrated 


	No: _______ 

Occasionally, amount of knowledge acquired

	No: _______ 

Centered on support and elimination of support 


	No: _______ 

Sometimes a learner



	No: _______ 

A builder

	No: _______ 

A collaborator 


	No: _______ 

Sometimes an expert



	No: _______ 

A passive receiver 


	No: _______ 

An expert 
	No: _______ 

A transmitter of information 

	No: _______ 

A learner in the role of speaker

	
	


Support tool 5.D 

Form 3: Answer sheet for table

	Indicators 
	Learning paradigm
	Teaching paradigm

	Concept of learning
	1. Transformation of information and basic skills into viable and transferable knowledge
2. Integration of  knowledge in cognitive diagrams 

3. Creation of relations 
	8.  Memorization

9. Accumulation of knowledge 

10. Linking of all knowledge

	Activities in the classroom 
	4. Centered on the student 

5. Based on projects, research and problem cases 

6. Interactive relations
	11. Centered on the teacher

12. High frequency of exercises

13. Didactic and vertical relations

	Methods of evaluation 
	7. Relative to the competencies learned 

8. Portfolios
	14. Relative to the knowledge acquired 

15. Tests requiring short answers

	Evidence of success 
	9. Quality of comprehension 

10. Quality of the learned competencies 

11. Quality of the knowledge constructed 

12. Transferability of the learning
	16. Quantity of information integrated

17. Occasionally, amount of knowledge acquired

	Role of the teacher 
	13. Centered on support and the elimination of support 

14. Sometimes a learner 
	18. An expert 

19. A transmitter of information 

	Role of the student 
	15. A builder 

16. A collaborator 

17. Sometimes an expert 
	20. A passive receiver 

21. A learner in the role of speaker


Support tool 6.A 

A concept of learning 
How to define learning? 

From the cognitive viewpoint, learning is: 

an active, constructive, cumulative process that occurs when learners actively process new information, thereby modifying their cognitive structure. (Pôle de l’Est, 1992: 57) 

From the socioconstructivist viewpoint:
"School learning is a dynamic process by which learners bring their prior knowledge into interaction with knowledge to be acquired, through a series of exchanges with peers and their teachers, for the purpose of constructing new knowledge adapted to the constraints and resources of the situation currently confronting them so as to use this new knowledge in situations that are not didactic" (Jonnaert and Vander Borght, 1999: 266) 

Support tool 6.A (continued) 

A synthesis of the characteristics of learning 
	Learning is: 

	 a process …  


	A process is a series of steps (or stages) organized in time.  



	… active  


	Learning is carried out thanks to processing or creation by students who are they main actors in their own learning process. 

	… constructive 


	Learning is built: 

· through the interaction of new knowledge with the prior knowledge of the student; 

· through the interaction with peers and teachers during discussions; 

· in a situation, within a given context. 



	… cumulative 
	Learning is achieved by gradual construction of knowledge in an organized way. 



	… dynamic 
	Learning is constructed through the constant interaction with knowledge and exchanges with others.  

"Learning is not set in stone; the learning process is not over at the end of the courses but continues outside the school" (Jonnaert and Vander Borght, 1999: 223) 

"Learning proceeds in a social context of communication and interaction characterized, among others, by the diversity of the experiences and the knowledge of the various actors"  (Louis, 1999: 23) 



	And a product 
	The result of learning is a modification of the cognitive structure (or structure of knowledge) of the person, an adaptation and a new creation of knowledge in the learner.  



Support tool 6.B

Teaching principles that guide my practice 
	Teaching principles which currently guide my practice 
	General didactic principles of cognitive thought (DISCAS)  
	I integrate this principle into my practice: (O) often, (S) sometimes and (R) rarely

	1.   
	1. It is the student who learns 
	

	2.   
	2. The student must have a reason to learn 
	

	3.   
	3. Students acquire knowledge so they may act
	

	4.   
	4. The student learns by doing
	

	5.   
	5. Students learn by thinking about what they do 
	

	6.   
	6. The student uses learning strategies 
	

	7.   
	7. Students learn starting from what they already know

	

	8.   
	8. 
	

	9.   
	9. 
	

	10.   
	10. 
	

	11.  
	11. 
	

	12.  


	12. 
	


Support tool 6.C 

The learner at the heart of teaching

Although the cognitive, constructivist and socioconstructivist approaches do not give us a prescription on how to teach, they do provide us with a perspective on how learning takes place. They help us identify the impact these approaches can have on our current practices and they bring about the emergence of guiding principles to help us choose our teaching style.
The most important implication consists in the fact that neither the teacher nor the contents play a central role in the learning process. From this moment on, students are at the heart of learning and share in the responsibility for their learning. The student processes the new knowledge and the teacher creates the conditions that allow this. Moreover, “the sole reference to the program or the textbooks is not enough”. In this approach, traditional ways of using pedagogical objectives are called into question, because the old ways define the contents of learning independently of the learner who has to master the knowledge "(Jonnaert and Vander Borght, 1999: 28). This is no longer a valid model; the new model puts the learner’s knowledge at the very centre of teaching.
Martinet, Raymond and Gauthier (2000) commented on the transformations occurring in the role of teacher subsequent to current reforms in the educational system.  They state, "The new concept of learning, where the students are at the heart of their own learning, requires new teaching approaches and new ways of interacting with students. The teachers must adapt their teaching to the progression of individual students; they must focus on the student learner so as to modify the latter’s relationship to the knowledge and thus facilitate its acquisition". (Raymond and Gauthier, 2000: 30
)   

From a relationship with a world considered objectively true, we now enter a worldview subject to interpretation and debate. Indeed, the "prior knowledge of learners, that which is already in long-term memory, determines not only what can be learned but also what they will be able to learn effectively and how it will be learned.” (Tardif, 1992: 32)  In this context, teachers cannot ignore prior knowledge of students and the learning models that result from it, nor can they neglect to act upon it without running the risk of impeding the exploration of the new knowledge to be taught. By overlooking the student’s prior knowledge in their teaching, the learning model in memory remains intact and significantly hinders the ability of students to comprehend the new knowledge they are to build. To enable the construction of new knowledge, the teacher must consider prior knowledge. 

. 

The major effect of the new education paradigm is openness: "it validates the introduction of pedagogy and didactics that base the exploration of knowledge on the construction of learning by the students themselves". (Morf, 1994). Consequently, it is important to place students at the heart of their learning and not to take away their responsibility for their own learning. It is the students, after all, who are venturing out to discover the world, their world.  And their discovery is facilitated by the teacher’s intervention. 


4.2 Some teaching consequences 

Svinicki (1991) identifies six principles resulting from cognitive theory and their consequences for teaching. 

	Principles resulting from cognitive theory 
	Consequences 

for teaching 

	1. 
	If information must be learned, it must be recognized as important by the learner. 
	The more effectively attention is directed at what must be learned, for example key concepts and essential ideas, the greater the probability of achieving in-depth learning.


	2. 
	The student processes the data during learning so that it becomes meaningful to him. 
	The teacher as well as the student should use examples, images, details and, relationships connected to the prior knowledge of the students to make information more meaningful. 



	3. 
	The students store information in long-term memory according to structures they have created through their prior understanding of the world. 
	The teacher can facilitate the organization of this new information by providing a structure or organization of the information and more particularly, by providing a structuring the students already know or requesting they build such structures or organizations.


	4. 
	Students who are learning evaluate their learning constantly so they may refine and revise the knowledge.
	Opportunities given to students to verify and evaluate their acquired knowledge are considered support tools in their learning process.

	5. 
	The transfer of learning to a new context is not automatic; it results from the diversity of applications to which the student is subjected.
	Opportunities must be given at the time of the initial learning so that students may carry out future transfers. 

	6. 
	The learning is facilitated when the students are conscious of their learning strategies and that they are in control of the situation. 
	The teacher must help students learn how to translate these strategies into action when they are needed. 


The following table shows examples of teaching practices coherent with a constructivist perspective on learning. 

	Some teaching practices pursuant to a constructivist perspective

	· To bring students to verbalize their thoughts and concepts so as to build a model of their comprehension and grasp the meaning behind their concepts and work habits;
· To identify teaching activities that bring students to verbalize and confront their ideas with those of the teacher and those of other students; 

· To identify teaching activities that lead to the discovery of deficiencies and inconsistencies; 

· To alter our attitude towards student errors which are not random and not caused by “erroneous concepts”.  They arise logically from concepts the students have  constructed previously; 

· To use teaching situations that are most effective in helping students construct  adequate learning models while facilitating discussions on conceptions; 

· To identify and validate students’ viewpoints and their way of doing things; 

· To structure courses based on important ideas, complex problems and global situations rather than giving the students information or knowledge in piecemeal fashion; 

· To reduce lectures and presentations and grant more time for collaborative and cooperative activities; 

· To help students develop their capacity for conjecture and their ability to make assumptions, explore them, discuss them and test them; 

· To evaluate learning in an authentic way; to assess the process as well as the product. 


Support tool 7.A 

Methods of teaching: 

a guide to self-reflection

· For each of the teaching methods or formulas below, indicate their frequency of use.  Do you use them rarely, occasionally or regularly? 

· Why are some methods used regularly and others rarely? Can you associate certain methods with certain subject matters or certain contexts? 

(Use the letter P to indicate personal use, and C for use by colleagues) 

	Methods 
	Rarely 
	Occasionally 
	Regularly 
	Personal comments 

	1. Team work 
	
	
	
	

	2. Cooperative learning  
    
	
	
	
	

	3. Presentation of 
     contents (lecture) 
	
	
	
	

	4.  Individual exercises  
  
	
	
	
	

	5. Role play 
	
	
	
	

	6. Games and simulations 
	
	
	
	

	7. Research 
	
	
	
	

	8. Tutoring 
	
	
	
	

	9. Individual work 
	
	
	
	

	10. Workshops 
	
	
	
	

	11. Presentation by students 
	
	
	
	

	12. Demonstration 
of a procedure, of an algorithm 
	
	
	
	

	13. Practical activities 
	
	
	
	

	14. Learning through  
      projects
	
	
	
	

	15. Problem cases 
	
	
	
	


Support tool 7.B 

A signature for a teaching style

1. Indicate your response to each of the statements below by putting a checkmark in the mostly true column or the mostly false column.
2. Look for someone in the group who answered differently and ask for that person’s signature. 

3. The idea is to collect the greatest number of signatures and the greatest number of different signatures.  

	Style of teaching 
	Mostly true 
	Mostly false 
	Signatures

	1. Have students work in teams.

	
	
	

	2. Make changes to course planning based on student questions on upcoming weekly content.
	
	
	

	3. Initiate exchanges so students may discuss their errors/mistakes.  


	
	
	

	4. Introduce new theoretical content via practical activities for students. 
	
	
	

	5. Present the disciplinarian content of the course through lectures.

	
	
	

	6. Generally propose one procedure for students to follow.

	
	
	

	7. Before beginning a new subject matter, bring students to talk about what they already know about it. 
	
	
	

	8. Before presenting the students with an evaluation, ask them to do a self-evaluation.
	
	
	

	9. Provide students with examples before asking them to solve problems or do exercises. 
	
	
	

	10. Elicit discussion/exchanges among students on their ways of proceeding.
	
	
	

	11. Help students identify their learning process rather than help them find the right answer.
	
	
	

	12. Provide the answer when students are asked a question and no one answers. 
	
	
	

	13. Value the fact that students succeed in covering the entire program contents.
	
	
	

	14. Prepare the students adequately for the future summative evaluation. 


	
	
	

	15. Monitor student motivation.  


	
	
	

	16. Introduce students to strategies so they may create others.

	
	
	

	17. Ask students to discuss their thinking/reasoning with others. 


	
	
	

	18. Teach students how to criticize the approach of other students. 


	
	
	


Support tool 7.C 

Methods and their connection to the 

socioconstructivist model

· How do these methods reflect a socioconstructivist perspective? 

· In the “Socioconstructivist Perspective Column” (SPC), indicate the extent to which the strategies below correspond to this perspective:  (1) meaning “does not generally correspond” and (5) meaning, “generally corresponds”. 

	Methods 
	Socioconstructivist perspective

	
	SPC 
	Why? 

	1. Teamwork 
	4 
	These activities encourage interaction between students. However, their structure will determine if they fall under the socioconstructivist model. The tasks and support tools suggested should favour the construction of knowledge, the connection to prior knowledge, etc. 

	2. Cooperative learning 
	4 
	

	3. Presentation of contents (lecture) 


	1 
	Although this type of activity is not excluded from the socioconstructivist model, it should not characterize the teaching approach. It can be used, for example, within the framework of a project if students need help to overcome a difficulty, master a technique or essential skill needed to pursue their project (i.e., mastery of algorithms for calculation). 

	4. Individual exercises 
	1 
	

	5. Demonstration of a procedure, of an algorithm
	1 
	

	6. Role play
	3 
	Games and role playing present an interesting option insofar as they prove to be stimulating for the students. In terms of approach, it is difficult to establish a link between these methods and the socioconstructivist perspective. However, they can be a good way to develop certain competencies in a more structured environment (communication skills and cooperation, for example). 



	7. Games 
	3 
	

	8. Individual work 
	2 
	To evaluate individual work, it is necessary to know its context. Regarded as an essential stage in research done by a student, it fits very well in a socioconstructivist way of thinking.
However, when considered as an activity that occupies most of the student’s day during school hours, this would not be favoured by a socioconstructivist approach. 



	9. Research 
	5 
	These methods are coherent in varying degrees with a socioconstructivist perspective: students are in interaction and usually work collectively on projects.
Interventions should awaken sociocognitive conflicts (tutoring, presentations done by students), and facilitate the structuring of knowledge during workshops, research or learning projects.  

	10. Tutoring 
	3 
	

	11. Workshops 
	4 
	

	12. Presentations done by students 
	4 
	

	13. Practical activities 
(concrete situations) 
	3 
	

	14. Learning project 
	5 
	

	15. Problem cases 
	5 
	


Support tool 8.A 

What are the essential characteristics 

of a competency as a learning objective?
	Definition
	Characteristics 

	"A competency is a set of socioaffective behaviours, cognitive and psycho-sensory-motor skills that make it possible to function and perform an activity or a task with a degree of performance that corresponds to the minimal requirements of the labour market" 


	

	"A competency is defined as the ability to fill the roles and complete the tasks required by work function" 


	

	"A competency includes an integrated set of cognitive, socioaffective and psychomotor skills”

	

	"An acquired skill due to the assimilation of relevant knowledge and experience, which allows us to delineate and resolve specific problems" 


	

	“Know–how that allows for immediate application thanks to a repertory of potential actions" 


	

	"Sum of knowledge, know-how and personal conduct which make it possible to play an appropriate and effective role, perform a function or accomplish an activity" 


	

	"Reliable capacity to act immediately and effectively in a given field, based on the integrated and relevant sum of knowledge, skills, attitudes and values"  


	


Support tool 8.B 

What is your definition of competency?

Similarities and differences 

with other proposed definitions 
	DEFINITIONS OF COMPETENCY 

	Personal definition: 



	Personal notes taken during general discussion: 




Support tool 8.C 

Characteristics of a competency
according to Pôle de l’Est 

	A competency is: 

	· A learning objective

	In a schooling context, it constitutes the final reference of a 

given training (goal to reach), taking its meaning from the 
work function targeted or the capacity to pursue a higher 
education in a given field; it is therefore an entry threshold in 

both fields as well.


	· centered on the development of the student’s capacities,  


	A competency is acquired through practice. It requires time and frequent applications done by the student himself.   

	· to act in an autonomous way,  


	Competency presupposes that the person knows how to identify and access the resources they need to pursue their own progress.  



	· to identify and resolve  


	Competency requires the visualization of a problem or a specific situation so that the student can select a process and identify a strategy that will make it possible to achieve the desired solution. 



	· effectively 


	The application of the competency by the student must be effective and produce the desired results, in conformity with the standards. 



	· problem situations of a specific type

	Competency is always contextualized; it is always part of a given context of activity. 

	· on the basis of conceptual and procedural knowledge that is integrated and relevant.  


	It is a structured entity that integrates the many types of knowledge that make up the competency; and each parcel of knowledge can be mobilized whenever needed, i.e., at the opportune time.   
This knowledge is relevant because it will have been selected based on its value in relation to dealing with real life situations. 




Translated from: RAYMOND, Danielle, 2001 Apprendre oui mais… qu’est-ce qu’apprendre? Synthesis for MIPEC, March, Université de Sherbrooke, p.30.

Support tool 8.D 

 Principles
 pursuant to the nature of competencies 
and their impact on my teaching 

	Principles 
	What this really means to me 
	How I use it in my teaching

	Global: elements analyzed from a global perspective 


	
	

	Construction: activation of prior acquisitions, elaboration of new learning and organization of the information 


	
	

	Rotation: from global to specific and back to global 


	
	

	Application:  to learn by doing 


	
	

	Distinction:  between  contents and process 


	
	

	Meaningfulness:  cases that are meaningful and stimulating for the student 


	
	

	Coherence:  coherent relation between teaching activities, learning activities, evaluation activities and the competency

	
	

	Integration: the components presented are connected to each other and to the competency.  The learner develops the competency by using the components in an integrated way. 


	
	

	Iteration:  the learner is subjected several times to the same type of integrating tasks relative to the competency and the same disciplinarian content.

	
	

	Transfer: transfer from a source task to a target task. The use of knowledge and capacities in a context different from the original context in which they were acquired.
	
	



Support tool 9.A 


A problem situation, what and why
By André Chabot, educational adviser 
http://www.cegep-chicoutimi.qc.ca/reflets/refletsv10n1/reflet03.htm#retour
Various experiences in teaching show us that a pedagogical approach based on problem situations can contribute to learning integration if it includes the core concepts and disciplinarian methods found in the course. Teaching based on problem situations provides an excellent framework from which to do a global assessment and verify the integration of course components. This approach makes it possible to measure students’ ability to implement behaviours to solve complex problem situations effectively that are presented in the program. Problem situations are not limited to mathematical and scientific fields. Any task that contains initial data, a final goal, as well as constraints, and for which an individual does not have an answer, constitutes a problem to be solved.

A problem situation can be dismantled, remade, and enriched to become a new context and possibly a new problem. The progression of learning in a course could be structured using the final problem situation as a challenge for the student at the end of the course. It is one of the first stages in planning activities. This support tool makes it easier to build progressive learning (sections of the course) by dividing the course into learning sequences that take into account the contents of the competency.
The use of real problem situations combined with appropriate strategies can improve self-confidence, motivation, communication, and teamwork. It also contributes to more thorough syntheses and analyses. The problems can be dealt with in teams, which require the communication of ideas and cooperation within small groups, thereby improving overall effectiveness and appreciation for teamwork. The learners are encouraged to express their thoughts, to interact and help the discussion move forward. In certain cases, the student can involve himself from the beginning in defining the problem, distinguishing what is essential from what is secondary, summarizing the information or identifying relevant data.  

Students profit from the variety of circumstances surrounding the problem(s); they learn to recognize and resolve them; this is the reason why problem situations occupy the central role in an integrated learning pedagogy, in approaches based on competencies or not.  To sum up, a problem situation provides the student with a concrete learning model for the use of a competency, through its components, content, context of achievement and requirements. It gives meaning to the learning process and supports student motivation.  
Here are two examples created by colleagues at the college: one in philosophy and the other in office automation.  Final problem situation of the course:  

Ethics and policy (340-BSB-03) 

	Final objective 

To give an opinion on the ethical and political problems of contemporary society. 
	Cognitive skills 

· Critical thought  

· Integration 

	Concepts to be used 

The ethical and political dimension of the situation. 

Philosophical, political, and ethical theories. 
	Description of the situation
You are a political negotiator attached to the government. At forty years of age, the time has come for you to be given a seat on the Decision-making committee.  The problem you are faced with is the economic disparity between poor and rich countries. You must consider the structure of a society where equality and justice exist on all continents. However, an obstacle is placed in front of you:  The presence of the most famous heretic the world has ever known: The Martyr. 

You are dedicated to defending the philosophical position. Nevertheless, you will have to answer the fundamental ethical question:  Why must we be fair?  

	Procedure to follow 

· The philosophical essay 
	Task 

Your investigation will lead you to explore the personal, social, and political aspects of this problem. You will prepare for your confrontation by using various philosophical theories, both moral and political. You will have to conceptualize and problematize the situation. However, you will have had thorough training using simulations, discussions, and research. Do not be frightened by the challenge that awaits you. 

	Difficulties of the problem situation 

· To conceptualize  

· To problematize  

· To argue 
	

	Usual clues allowing for problem recognition
· Recognition of the world politico-economic context  

· Philosophical analysis of the concepts of justice, equality and utopia 
	Expected duration 

3 hours 


Final problem situation of the course: 
data processing: basic concepts 

	Final objective 

To do word processing using basic software concepts
	Cognitive capacities
· Memorization  

· Organization  

· Observation 
	Attitudes and values* 

· Concern for the quality of the written language  

· Concern for the quality of the presentation  

· Concern relative to the security of the data  

· Sense of responsibility
· Ability to adapt 

· Autonomy* 

	Concepts to be used 

· Terminology  

· Computer  

· Basic functions of word 
             processing software menus:  

· File, edit, post, format, insertion 
             tools, tables, window, help 
	Description of the situation
It is 10:00 a.m. when a work colleague drops by your office; he is completely discouraged. He spent hours processing a text, using word processing software, but did not copy it on diskette, which only contains the original document (rough draft). Fortunately, he did print a copy of the work before shutting down the computer. 

He must present this document for approval at the beginning of the afternoon and then make the necessary corrections so the final copy can be given to a superior by end of the day.  He will not have the time to redo the work if he wishes to respect the deadlines. 

Given that you are at ease with the basic concepts of this software, you offer to process the original text with respect to the printed copy (model) and to copy it on diskette. 

	Procedure to follow 

· Use the basic menu functions  
	Task 

You must, using the basic functions of the software, process the copy to make it identical to the printed copy that your colleague gave you. 

	Difficulties of the problem situation 

· To choose the appropriate commands  

· To identify changes in a text 
	

	Usual clues allowing for problem recognition

· Rough original text 

· Model 
	Expected duration
1 hour and 40 minutes
During exam week at the end of the session 



Support tool 9.B


Problem situations:  French at secondary level
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Problem situations
  
	| Qu'est ce que c'est ? | Caractéristiques | Avantages | Selon Meirieu | Selon Astolfi |




What is a problem situation?
· The problem situation is a learning opportunity.
· It is a means of learning, not the result.  

· A teaching strategy that supports the active participation of the students.  
· It allows for the construction of knowledge.  

· The problem situation is a task that is:  

· global,  

· complex,  

· meaningful.  

The problem situation is a global task:   

· It is complete, i.e. it has a context (initial information) and a goal;  

· It requires more than one action, more than one procedure and more than one operation for resolution;  

· It can be broken up into several parts or elements.  

The problem situation is a complex task:   

· It calls upon several types of knowledge (declarative, procedural and conditional);  

· It creates a cognitive conflict, the solution is not obvious;  

· It is a challenge the students can meet (realistic and achievable); 

· It can influence several objectives of the program; it is thus very structured on a didactic level because it is created as a function of some precise learning.  

The problem situation is a meaningful task:   

· It is meaningful for students because it is something they know, something that can connect to their reality;  

· It is concrete because it has a goal (a product), calls for concrete action, and requires the use of knowledge, techniques, a strategy, or algorithm.  

Characteristics of a problem situation: 
1. It contains initial data that determines the context and is needed to solve the problem. 

2. There is a goal to reach (different from the teaching objective) which mobilizes and organizes the knowledge.  

3. There are constraints or obstacles to be surmounted which require a reorganization of prior knowledge and a discovery of alternate means, which in turn leads to learning.  

4. The approach and the solution are not obvious; the person must undertake an active cognitive search on how to proceed.  

Advantages of the problem situation:  
1. It makes it possible for the students to achieve real learning by placing them at the heart of the learning process. 

2. It demands the active engagement of the students, who become more active players, using their cognitive capacities, their intelligence.  

The problem situation according to Meirieu:  
“A subject carrying out a task is confronted with an obstacle" 

· The subject is focused on the task, the educator on the obstacle. 

· Overcoming the obstacle must signify a stage in the cognitive development of the subject. 

· The obstacle is overcome if the tools provided and the instructions bring about the necessary cognitive operations. 

· To carry out the same mental operation, individuals may use very different strategies.
· The conception and implementation of a problem situation must be controlled by a series of evaluation tools. 

It is not a case of "teaching the right answers” but rather a situation of “problem based learning". 

Preliminary questions to answer before elaborating a problem situation: 
1. What is my objective? What do I want to make the learners acquire, knowledge that will be an important stage in their progression? 

2. What task can I propose that requires access to a specific objective (communication, reconstitution, and conundrum, remedial, resolution) in order to be successful? 

3. What plan of action must I implement so that the mental activity of carrying out the task allows the objective to be achieved?  

· Which materials, documents, and support tools should I make available? 

· Which instruction should be given so that learners use the materials to achieve the task? 

· What constraints are necessary to prevent the learning from being circumvented? 
4. 
Which activities can I introduce to vary the tools based on the various strategies? How can I vary the support tools, approaches, levels of guidance, grouping methods?  

(Philippe Meirieu, methodological guide on the elaboration of a problem situation)
Support tool 9.C 

Characteristics of a problem situation

Competency is the knowledge to act, an effective potentiality of action that is realized in a concrete situation.  The following table summarizes this knowledge to act. 

	COMPETENCY = KNOWLEDGE TO ACT 

	
	
	
	
	
	
	
	

	Competency 
	
	knowledge to act 
	
	
	To know how to mobilize knowledge
	
	Resources (knowledge, abilities…) 

	
	= 
	
	= 
	
	To know how to integrate knowledge
	
	

	
	
	
	
	
	
	
	

	
	
	responsible and validated 
	
	
	To know how to transfer knowledge
	
	

	In a professional context 



	LE BOTERF (1995) P.33 




This knowledge to act develops gradually through the resolution of problems.  We learn to solve a problem by processing it and being confronted with the difficulties of finding solutions. Competency allows for an understanding of the world that includes an enriched perception (this is the nature of the case) and an increased intervention potential (this particular case requires this type of action that I will implement). 

Competency is implemented relative to the set of circumstances perceived as the problem to solve. During the course of their education, students will be confronted with various ways in which these circumstances appear so that they learn how to recognize them and are able to work towards solving them.  This explains the central role given to problem situations in education based on developing competencies. 

The progress of learning based on problem situations does not offer the same reassurance as traditional approaches. Perrenoud (1996c) summarizes this idea in the following manner: "To practice transfers is to become accustomed to innovation, to letting go of safe traditional exercises and replacing them with problem situations with which each individual is unfamiliar, because the problem still remains to be identified and structured and, even then, solutions are not obvious (…) 

Is transfer learned?  At least three things appear to be learned in conjunction with transfers.
a. 
We learn to deal with our anxiety and initial discouragement through experiences that show that we know more than we thought we did; but it takes time and effort to link our existing knowledge relative to the situation at hand. 

b. 
We learn general strategies of problem solving "on the job", but also through the explicit teaching, on a metacognitive level, of general problem-solving strategies and in particular the following problem: What to do when I don’t know what to do?  How to mobilize resources to solve the problem while acknowledging that no solution comes to mind? 

c. We broaden our knowledge, competencies and conceptual models using mechanisms that Piaget called differentiation, coordination and generalization so that cognitive capacities of a higher order become stabilized.

We suggest the following definition of a problem situation: 

	A problem situation is a concrete situation describing both the most realistic context and the task that confronts students so that they may implement the conceptual and procedural knowledge necessary for the development and demonstration of their competency. 




Characteristics of a good problem situation 

	1. 
It is typical of the family of situations that defines the sphere of action of the competency. 

2. 
It presents the student with a real problem, insofar as the solution is not obvious and cannot be solved with an algorithm. 

3. 
It is based on the cognitive level of the student (within the zone of proximal development of the student’s mental acquisitions). 

4. 
It introduces a task that the student perceives as an interesting challenge. 

5. 
It offers an opportunity for students to enrich their experience. 

6. 
It is similar to a real situation i.e. a situation that students are likely to encounter outside the school, within the framework of their professional or private life. 

7. 
It calls on the knowledge and know-how that make up a competency. 

8. 
It uses a language that is clear and understood by the student. 




 The table on the next page provides additional relevant instructions
.
	Characteristics of a problem situation 

	1. 
A problem situation is centered on the overcoming of an obstacle by the class, using an obstacle that has been well identified beforehand. 
2. 
The study is organized around a concrete situation, which makes it possible for the student to make assumptions and to conjecture.  It is not a purified study, nor an ad hoc illustrative example that we find in traditional teaching (which includes practical exercises). 

3. 
The students treat the situation as a true enigma to be resolved, in which they must involve themselves. This is a precondition for devolution whereby the problem, although initially proposed by the professor, becomes "theirs". 

4. 
Initially, the students do not possess the means to a solution since they must first be confronted by the obstacle.  The need to resolve the problem is what leads the student to work out or collectively appropriate the intellectual tools that will be necessary for the construction of a solution. 

5. 
The situation must offer some resistance so students bring their prior knowledge and learning models into question and, in so doing, construct new ideas. 

6.     The solution should not be perceived, as out of reach by the students, since the problem situation is not a problematical situation in itself. The activity must be used within the zone of proximal development that favours the stimulation of intellectual challenges and the internalization of the "rules of the game". 

7. 
The anticipation of results and its collective expression precede the search for a solution, with the "risk” taken by each individual being part of the "game". 

8. 
The work relating to the problem situation is carried out like a scientific debate inside the classroom, stimulating potential sociocognitive conflicts. 

9. 
The validation of the solution and its ratification are not provided by an external source, such as the professor, but result rather from the way the situation itself is structured. 

10. 
The collective re-evaluation of the path taken is an ideal opportunity for a reflective review that is metacognitive in nature and helps the students become conscious of the strategies they used heuristically, and provides them with procedures that can be used in other problem situations. 

Astolfi (1993) 



Examples of problem situations are provided in the following pages. 

	Problem situation in humanities 

	Final objective 

To analyze a current problem starting from several approaches in humanities 
	Cognitive skills 

To detect a problem, to structure it 

	Concepts 

· Conflicts 

· Power 

· Cooperation 

· Sovereignty 
	Description of the situation 

The Black Hills of Dakota (Educational Leadership, March 1994) 

There is a current on-going debate about the Black Hills (mountains) of south Dakota.  Should ownership be given back to the Dakota, Native Americans who lived there before the Americans drove them out? 

Several parties are involved and discussions are often impassioned. How to disentangle and clarify this public debate? 

	Procedures 

· Argument 

· Politico-socio-economic 
             analysis 

· To collect information 

· To communicate 


	

	Difficulties 

· Objective vision 

· Several disciplines 

· Use of concepts specific to the                   humanities 
	Tasks 

As a specialist in humanities, you are asked to analyze this problem and present your analysis to a knowledgeable public. 

The organizing committee of this public debate wishes to obtain a copy of the texts and documents that you will use at the time of the public presentation. 

You will find attached ten texts on the subject. 

	Usual clues 

· Treaties 

· Journals 
	


	Problem situation in psychology 

	Final objective 

To analyze a communication problem using a psychological approach 
	Cognitive skills 

To detect a problem, to interpret it 

	Concepts 

· Principles of communication
· Self-image
· Needs 

· Emotions 

· Relational skills 

· Conflicts 


	Description of the situation  

You have been a trainee in Human Resources in a medium-size business for 6 months. The company is managed by a man who invested energy and determination to build an organization he directs it as would a father concerned about the wellbeing of his employees and the success of his enterprise. 

Richard is an employee of this medium-size business.  In his later forties, he is in charge of maintenance. An alcoholic in denial, he is divorced, has been rejected by his only daughter, is considered an introvert, and feels unloved. His interpersonal contact with other employees, particularly females, can be viewed as aggressive and you are shocked by what you observe. 

Excessive tension has taken hold of the team and performance decreases.  Recently, you became the earpiece for employees who do not dare complain directly to the boss. Completely caught up in his work, the boss appears accepting of Richard, who is very hard working. 

	Procedures 

· Description of the problem 

· Psychological interpretation 

· Analysis
· Written presentation 
	

	Difficulties 

· Objective vision 

· Several concepts 
	Tasks 

Thanks to your qualities of insight and objectivity, you are asked to provide an analysis of the situation for the Director who will then bring it to the Board of directors. 

The analysis will have to include the concepts presented, a description of the problem, your interpretation based on psychological principles and suggestions for resolving the situation.

	Usual clues 


	Expected duration 

Text of approximately 750 words (3 pages) written in the classroom during the three last hours of the course. 


Support tool 9.D 

	Learning by problem situation 

	Final objective 

To propose new learning strategies particularly learning by problem situation 
	Cognitive skills 

To organize, elaborate, integrate 

	Key concepts  

· Concept of learning
· Academic success 

· Learning strategies
· Pedagogical formulas 

· Teaching approaches
· Problem situation 

· Personal teaching concepts
	Description of the situation  

 "Over a 2-year period, the rate of success has dropped by 7% in your program of studies. Following an analysis by the program team, several assumptions were retained to resolve the situation. One assumption is the need to invest more in new teaching approaches that support increased learning. 

As a member of the special committee elected by the program team, you are charged with recommending new learning strategies, particularly problem based learning and you must also convince your colleagues of the benefits of these teaching approaches." 

Tasks 

1. Presentation of the topic: understanding the mandate, evaluation of what is at stake.
2. Personal reflection: individual work, write down in a few words:  
- what I know of the learning strategies proposed in the mandate 
- my recommendations for the study of problem-based learning 
- my initial arguments to convince my colleagues of the value of this teaching approach.
3. Division of the group into teams of four or five people. 

4. Drafting of common proposals:  

4.1 Description of a problem situation and examples 
(Support tool 9.A) 
4.2 Appropriation of the instructions to work out a problem situation (Support tool 9.B)
4.3 Study of the characteristics and advantages of using this learning strategy (Support tool 9.C)
4.4 Study of the problem situation used in the current activity (Support tool 9.D)

4.5 Drafting of common proposals to convince colleagues of the teaching benefits of this approach 

5. Pooling: 

5.1 Each group documents their proposals and justifies them 

5.2 Compilation of the group presentations 
6. Synthesis: group discussion based on synthesis of team presentations

	Procedures to follow 

· Stages of problem-based learning 

· Details of a problem situation 

· Oral presentation of a report 
	1. 

	Potential difficulties 

· Procedure for elaborating a problem situation

· Personal experience of such a learning strategy
Documentation available:  

Support tool 9.B 

Support tool 9.C 

Support tool 9.D 

Expected duration
Three hours 


	2. 


Support tool 10.A 

	
Problem situation: to write a lesson plan 

	Final objective 

To write a lesson plan by applying a typical learning process 
	Cognitive skills 

To organize, elaborate, integrate 

	Key concepts  

· Conception of learning

· Cognitivism 

· Traditional teaching 

· Cognitive principles 

· Lesson Plan 

· Problem situation 

· Typical learning process 

· Learning activities 
	Description of the situation 

 "Within the scope of a developmental activity based on a cognitive learning concept, you are introduced to a typical learning process. During a departmental meeting to plan for developmental activities, it is decided to experiment with a plan of activities based on these principles.  

Your team is selected to draft a lesson plan proposal using a typical learning process.  

In order to appeal to everyone, a theme that applies to all courses is selected: "techniques for note-taking".   

You are expected to present the results of your teaching plan at the next departmental meeting." 

	Procedures to follow 

· To plan teaching activities
· To put learning activities in a sequential order
· To apply a typical learning process 

· To decide on learning strategies 
· Techniques for note-taking 
	

	Potential difficulties 

· Cognitive principles 

· Typical learning process 
	Tasks 

3. Study the problem situation: support tool 10.A 

4. Use the form (Support tool 10.B) to draft your lesson plan.

5. Make use of available documentation 

6. Present the report to the group 

	Documentation available:  

Support tool 10.C: Typical learning process and Sequence of interventions associated with a typical learning process from a cognitive perspective 
	Expected duration 

Three hours. 




Support tool 10.B 

Form for lesson planning 

	Lesson plan on note-taking techniques 

	Final objective of the lesson: 

Master note-taking 
	Cognitive skills: 

Learning techniques: 



	Key concepts 

· 
	Learning activities based on a typical learning process  

1. Activation: __________________________________________________ 
_________________________________________________ 
_________________________________________________ 

2. Elaboration: 
_________________________________________________ 
_________________________________________________ 
_________________________________________________ 

3. Organization:  
_________________________________________________ 
_________________________________________________ 
_________________________________________________ 

4. Application: 
_________________________________________________ 
_________________________________________________ 
_________________________________________________ 

5. Proceduralization:  
_________________________________________________ 
_________________________________________________ 
_________________________________________________ 

6. Integration:  
_________________________________________________ 
_________________________________________________ 
_________________________________________________ 

_ 

	Procedures for note taking based on the context: 


	

	Potential difficulties 

·  
	Task: 

Plan for learning activities at each stage of the typical learning process to enable mastery of note taking in a variety of contexts.

	Teaching material needed

	Evaluation of the learning:  




Support tool 10.C 

Typical learning process

	Typical learning process 

	Activation 
	Awakening of the cognitive and emotional knowledge of the student based on the competency or knowledge to be developed. 

	Elaboration: 
	Establishment of connections by students, whether right or wrong, between what they know, what they are learning or seek to understand as a phenomenon.

	Organization 


	Clear and accurate structuring of knowledge by the student. 

	Application 
	Use of conceptual or declarative, procedural and conditional knowledge that was acquired in the organization stage, with a decreasing need for help and support.

	Proceduralization 
	Use of structured acquisitions in increasingly complex situations to develop the ability to act quickly while being effective. This stage aims at making increasingly automatic the implementation of problem solving steps. 

	Integration 
	Use of the acquisitions connected to the development of a competency in an increasingly autonomous manner. The final goal of this process is the integration of new learning to the current knowledge structure of students and their way of approaching situations using this new structure. 


(Pôle de l’Est 1996: 119-121) 

When they are learning, students set in motion a series of cognitive operations, seen in a “typical learning process”.  

Therefore, for students to learn, they must recall what they know about the subject (activation of prior knowledge) and formulate assumptions to describe the phenomena based on their prior knowledge (elaboration). These first two stages are insufficient; the student must also be put in contact with the new knowledge to endorse it and organize, with assistance, information in the form of a cognitive network, establishing relevant links between each bit of knowledge (organization). If these relationships are poorly established by the student, it will remain surface learning. The student must then apply this knowledge structure to simple situations (application) before applying it "automatically" to increasingly complex contextualized situations (proceduralization), by establishing connections between increasingly rich knowledge (integration).  

Sequence of interventions associated with a typical learning process  

from the cognitivist viewpoint
	Typical learning process

	Suitable teaching interventions 

	Activation 
	To stimulate student motivation by highlighting the connection to the competency development, the relevance of the knowledge to be acquired, the relevance of the task suggested and its feasibility: 

· Exchanges/discussions with students 

· Highlight a stimulating application 

· Highlight the student’s capacity to succeed
To carry out a task related to the competency based on the previously acquired knowledge of the student or, if the prior knowledge is not sufficient, a task relating to a known subject that can be used as an analogy for the competency or the knowledge to be learned: 

· Choice of simple situations 

· Individual or team questioning 

· Pooling  

· Request for simple examples from the student 
· Requests for recall by the student of knowledge acquired in prior courses, with or without the help of documentation

	Elaboration
	To require that students validate their assumptions of the situation, phenomena or knowledge to be processed, and to require valid documentation to justify the assumption. 

· "Brainstorming" 

· Explanation of problem situations, requests for explanations of unusual laws or phenomena  

· Precise justification for assumptions made 

· Requests for explanations of contradictory phenomena or divergent viewpoints among the students 

· Confrontation of student explanations by the teacher 




Sequence of interventions associated with a typical learning process  

from a cognitivist viewpoint

 (continued)
	Typical learning process

	Suitable teaching interventions 

	Organization 
	To initially present the concepts and procedures to the students: 

· Use of structures: diagrams, tables, procedural lists, etc. 

To follow up with methods that student can use on their own: 

· Schematization of concepts, procedures 

· Modeling of a situation
· Drafting of a summary sentence 

· Production of a summary
· Description of relationship between key words and concepts 

· Use of examples explicitly illustrating the concepts being  studied 



	Application 
	To introduce simple situations initially, with appropriate support for each student: 

· Highlighting of the process used 

· Demonstration by the teacher 

· Request for application using support tools 

Justification based on relevant concepts and procedures, for the choices and applications by the student: 

· Research of examples and non-examples by the student

· Exercises, problem solving with feedback

· Explicit interpretation of problem situations resolved by others

	Proceduralization 
	To confront the student with increasingly complex cases: 

· Progressive contextualization of the problem situations 

· Situation scenarios, role play, increasingly complex labs, case studies 

To gradually reduce support (assistance, documentation, approaches) as well as time allotted for the task: 

· Request for students to produce explicit written formulations of the stages in the procedure 

· Search for personal examples 

· Self-evaluation 




Sequence of interventions associated with a typical learning process  

from a cognitivist viewpoint

          (continued) 
	Typical learning process
	Suitable teaching interventions 

	Integration 
	To introduce students to a new situation and a context where they are not told in advance that they will have to apply such or such procedure, and have the students do the following: 

· Identify the nature of the process 

· Model the situation correctly 

· Solve the problem situation 

· Justify their choice
To support the transfer of acquired knowledge to an increasing number of new situations, more or less connected to the subject matter itself: 

· Presentation of diversified problem situations without any indication on the manner of solving them 

· Presentation of increasingly complex real or simulated situations 

· Achievement of a performance in front of real players 

· Use of examples, situation scenarios, role play, case studies 

· Realization in autonomous laboratories 

· Critical analysis of work carried out by others 

· Use of self-evaluation 




Table translated from Pôle de l’Est, 1996: 119 to 121 

The recommended intervention should not be considered linear or applicable as is to each lesson or teaching period. The important thing is to ensure that during the global teaching process, the student will have the opportunity to carry out all the stages. For example, during their learning process, students can fluctuate between elaboration, organization, and application; in the same way, the teacher can focus on methods of elaboration and organization, then return to the stage of elaboration to process additional data, and then return to reorganization, before proceeding to the stage of application. If each lesson is made up of the first three stages of the process, the three final stages may be covered much later in the session; the important thing is that they are all covered. 

Support tool 11.A 

Five ways to create 
learning activities for students 

By Francine LAUZON, Collège Marie-Victorin

1. Introduce complete tasks that are increasingly complex in situations representative of personal and professional life 
Information is better understood, better integrated, and more easily recalled if students build from it, if they carry out complete tasks (real) in connection with the learning objective of the course. 

An effective way of bringing students to construct their knowledge in connection with the learning objective of a course is to allow the students to contextualize, de-contextualize, and re-contextualize the knowledge. The contextualization stage makes it possible for the students to call up their prior knowledge. To achieve this, students must work on a realistic and complete task familiar to them and which the professor knows will cause an imbalance by bringing new questions or new knowledge into the equation. Therefore, the new knowledge will have meaning for the student and be accessible to be developed and deepened in a stage called de-contextualization. 
The de-contextualization stage makes it possible for the students to elaborate their knowledge through presentations by the professor, readings, or the gathering of new information by various means. This stage is crucial to absorb the knowledge and prevent it from remaining anchored in specific examples or contexts. However, in order for the student to integrate and re-use this new knowledge, the professor must cause the students to re-contextualize, i.e. subject the students to new situations of increasing complexity so that they may use their new knowledge to accomplish new tasks that are complete and increasingly complex.
The initial contextualization of learning and frequent re-contextualization strongly supports the integration and transfer of learning. In this way, as mentioned by Tardif (1999), the sequence of contextualization – de-contextualization – re-contextualization does not occur in linear fashion. Teaching centered on the integration and the transfer of learning demands regular re-contextualization operations.

· I integrate this principle in my practice:   often ___ sometimes ___ seldom or never ___ 

· My success stories as a professor: 

· Desired changes: 

2. Call up students’ prior knowledge as well as knowledge introduced in other courses 

Integrated learning rests on the activation of prior knowledge. The students must mobilize their own resources if they are to learn, integrate, and transfer learning. They must seek to establish links between what they know and the new knowledge. It is the professor’s responsibility to call up the existing learning models of the students (prior knowledge) before introducing new knowledge. 

To learn is above all to enrich, correct, and reorganize knowledge that we already possess.  It is the students’ prior knowledge that determines their ability to reach the standards set by the course and their degree of motivation (Have I seen this material before? Will the course be difficult?). 
· I integrate this principle in my practice:   often ___ sometimes ___ seldom or never ___ 

· My success stories as a professor: 

· Desired changes: 

3. Use a specific strategy for each category of knowledge 

The different categories of knowledge are acquired according to specific teaching and learning strategies.  The two top learning strategies to integrate theoretical knowledge are elaboration and organization.  Procedural knowledge presupposes the recognition of procedures and the stages of execution, which we call the cognitive strategies of proceduralization and composition. Let us keep in mind that this type of knowledge commands that some action be taken. To achieve or complete this action, it is not sufficient to understand it, it is necessary to have a hands-on experience of it.   Conditional knowledge, which is related to the transfer of acquisitions, is integrated through the achievement of tasks or through problem solving in multiple situations, so that the student analyzes and recognizes the conditions that determine the choice of procedures to follow. In this instance, we are referring to the cognitive strategies of generalization and discrimination. 
· I integrate this principle in my practice:   often ___ sometimes ___ seldom or never ___ 

· My success stories as a professor: 

· Desired changes: 

4. Recommend varied teaching and learning activities

These activities make it possible for the students to learn in various ways.  As we know, students have different learning profiles. Some of them visualize what they hear, some hear it, and some repeat it while others need activities to learn. Moreover, certain students learn while reflecting on experiments they conducted while others prefer to apply the theories they have been taught. To reach the greatest number of students, professors must vary the way they approach new knowledge and present it.
· I integrate this principle in my practice:   often ___ sometimes ___ seldom or never ___ 

· My success stories as a professor: 

· Desired changes: 

5. Involve metacognition 
Cognitive introspection (metacognition) plays an important role in learning. The key word leading to cognitive introspection is how.  How did I arrive at such a result? Which strategies did I use? What connections can I establish between the question asked and what I know? Or between the new situation and what I have already encountered?  What do I recognize in this question or this problem? How could I begin to carry out this exercise? What resources (competencies and knowledge) do I possess and which ones must I acquire?  It is important to question students when they encounter difficulties so that they may identify what they know and what they recognize. 

Metacognition refers to the awareness that a person has of their strategies and their personal characteristics, both emotional and cognitive, as well as of their level of control. Metacognition makes it possible for students to manage their learning process and their work methods. Students who identify what they know and when or why they can use it, who know their learning style and the conditions they need to learn, can make decisions that will support their success. They become autonomous in their learning and master their role as student. 

· I integrate this principle in my practice:   often ___ sometimes ___ seldom or never ___ 

· My success stories as a professor: 

· Desired changes: 

Support tool 11.B 

Five conditions conducive to learning 
1. Establish an instructional relationship with the students 

Taking time to speak to students and hearing what they have to say; asking them how they are doing before beginning the course … This may seem like a waste of time, but implementing this practice enables students to express certain feelings such as “I am tired, I feel overwhelmed, it is a beautiful day outside, I’d rather be outside”, etc. These informal chats allow professors to display their empathy and even, occasionally, help students objectify types of situations. They strongly contribute to the creation of favourable opportunities for students to be receptive and to participate actively in their own learning. In fact, it is like helping the students enter into the spirit of the course, to make them available for what we wish to teach them.  In this respect, it is important to remember that knowledge from other courses will also interact on student attitudes vis-à-vis the proposed learning. 

The way a professor intervenes in the classroom transmits values that greatly influence the behaviour of students. The dynamics of professors, their passion, and their interest for the subject will likewise influence student motivation. In the same way, their attitude vis-à-vis comments and questions from the students will also communicate a message to them.  Have you already calculated how much time the students have to answer a question you ask them?     

· I integrate this principle in my practice: often ___ 
sometimes ___ 
seldom or never ___ 

· My success stories as a professor: 

· Desired improvements: 

2. Clearly explain to the students our expectations of what we want them to learn and what they must do
It is the responsibility of the professor to help students grasp the meaning of the activities presented to them in connection with course objectives. Students need to be regularly updated on their progress in relation to the whole of the class (we covered this…, we are introducing this...and then…). What is the purpose of the learning?
The role of the professor and that of the students must be clearly defined relative to the learning task; and this must be clearly explained to the students so that they feel they have contributed to the choice of activities they will be carrying out. 

The students must be motivated to learn.  They must have a goal to reach or a project to complete. This is the condition for the knowledge to have meaning and value for him. Motivation is a condition of learning but, as Tardif (1999) suggests, it should not be regarded as a cause of learning.  It can certainly be a consequence of learning for example when student establish a pragmatic relation to their knowledge. 

Motivated students are receptive to learning, their brains are open.  For this reason, professors must be clear as to their expectations before each course and/or before each new activity in the classroom.  Students must understand what they must do and the professor helps them get going in the learning project. This could be a matter of listening in order to do a practical exercise or repeating in one’s own words; taking notes to organize, elaborate and memorize at a later date; asking questions, etc.  The professor must tell the students what they must pay attention to and what to do with the information. The nature of these projects has to be connected to the final goal of the course. 

Research shows that students tend to consider their role (their profession) generally as an extension of what they learned in school, i.e. they listen to the professor to retain what will be asked on the exam. In this sense, they have everything or almost everything to learn about being students and what is expected from them. 
· I integrate this principle in my practice: often ___ 
sometimes ___ 
seldom or never ___ 

· My success stories as a professor: 

· Desired improvements: 

3. Allot sufficient time for each stage of learning  
Learning is carried out in three stages:

· Preparation for learning (to be available, to be mentally receptive). 

· Data processing and exercise on the learning task to master. this stage is crucial so that students may integrate the new knowledge into their long-term memory and connect it to their prior knowledge. It involves the encoding of information. 

· Storage of information and development of automatic reactions through practical exercises and repetition. This period supports long-term memorization.

· I integrate this principle in my practice: often ___ 
sometimes ___ 
seldom or never ___ 

· My success stories as a professor: 

· Desired improvements: 

4. Allow students in the classroom to reflect and learn 
The new knowledge must be called up by the student in order to be processed, transferred, and preserved in long-term memory. There must be periods set aside for thinking and for doing exercises in the classroom, breaks that allow the student to visualize what has been just covered, to seek an answer to a question, or to carry out a task. For example, the student learns by asking questions about a text, by taking notes, by discussing the learning task with other students, by teaching peers, writing abstracts, formulating and criticizing assumptions on the problem. These recall periods in the classroom can be used to show students how to study by encouraging them to schedule these periods outside of classroom hours as well.  Student can be asked to reflect on what they know about a subject, what they want to know and finally what they have learned; a method referred to as  KWL:  K (what I  know), W (what I want to know) and L (what I learned). 

· I integrate this principle in my practice: often ___ 
sometimes ___ 
seldom or never ___ 

· My success stories as a professor: 

· Desired improvements: 

5. Assign work that makes them learn 

The work given to the students must be part of the learning sequence. The work must belong to the group of activities that help students acquire learning leading to course mastery and the knowledge to act.  Work can thus be initiated on its own or as part of certain activities in class to enable students clearly to visualize what is expected of them. The professor assumes the role of trainer and stimulates the students by showing them paths for correcting or further developing their work. 

According to this way of thinking, formative or summative evaluation, including examinations, can be linked to the work that is asked of the students. According to Tardif (1999), it is necessary for evaluation practices to be consistent with the objectives and the activities requested from the students because they will judge what is important based on the content of the evaluations. Moreover, "it is important that the evaluation content and its requirements respect what has been taught "
.
· I integrate this principle in my practice: often ___ 
sometimes ___ 
seldom or never ___ 

· My success stories as a professor: 

· Desired improvements: 
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