Text 2 

New educational strategies  
versus the traditional method
What are the differences?
The principles of a good educational strategy!
Ulric Aylwin, pedagogical development coordinator at Cégep de Maisonneuve in 1992, answers the above question in his text entitled The principles of a good teaching strategy. The excerpts are taken from volume 5, no 4, of Pé​dagogie collégiale, published in May 1992 (p. 11-15) and from volume 6 no 1, of the September 1992 issue (p. 23-29).
For Ulric Aylwin, “Teaching is an art wherein the professor, the students and the environment interact in an ever-changing and original way that can never be reduced to transferable or reproducible instructions. Each professor constructs his own teaching models and uses them constantly and systematically. However to be effective, the art of teaching must obey general rules and guiding principles that are applicable to all situations, whatever the level or subject matter.  These principles arise mainly from the nature and functioning of the brain and from psychic processes occurring on intrapersonal and interpersonal levels, as well as constraints relating to the school environment.”  
The principles of a good educational strategy

Ulric Aylwin
Teaching is an art wherein the professor, the students and the environment interact in an ever-changing and original way that can never be reduced to transferable or reproducible instructions. Each professor constructs his own teaching models and uses them constantly and systematically. 
However to be effective, the art of teaching must respect general rules and guiding principles that are applicable to all situations, whatever the level or subject matter.  

These principles arise mainly from the nature and functioning of the brain and from psychic processes occurring on intrapersonal and interpersonal levels, as well as relative to constraints found in academic environments.  What follows is a brief presentation of twenty guiding principles to assist the professor in the effective use of his art.

1. Students must prepare for each course.  

2. The course must be at a level that makes good use of the professor’s expertise and experience.  
3. The course must provide students with answers to questions that are topical, real and personal.  
4. At the outset, the course must destabilize the student and contain a sufficient emotional charge.
5. The course must begin with a recap of previously acquired knowledge.
6. Each course must begin with “advance organizers”.
7. There must be frequent formative evaluations within each course.
8. The students must be able to evaluate by themselves the quality of their learning and their work.  
9. As much as possible, each student must be at the centre of the learning activity. 

10. The rules applicable to attention and memorization must be respected.  

11. Students must teach each other.
12. The concrete must precede the abstract.  

13. It is necessary to assure the transfer of knowledge and skills taught within the course.  

14. Teaching must support all types of intellects and all learning styles.
15. It is necessary to develop the capacity for metacognition (thinking about thinking).  

16. The student must be able to see the usefulness of what he does.  

17. Students must learn in the here and now.  

18. Cooperation is preferable to competition.  

19. Teaching must take into account the functioning of the brain.  

20. In-depth learning should be targeted by cultivating higher-order cognitive skills.  

1. Students must prepare for each course
There are a several reasons for this:    
Initially, preparation makes it possible to reduce the gap between students’ knowledge of the subject matter to be studied.  We know that one of the obstacles facing education today is the heterogeneity of groups in terms of acquired knowledge.  As a result, the professor usually chooses an average rate of progress, thus sacrificing the least advanced students in class and alienating the most advanced learners.  However, with thorough and precise preparation, all students can be at the same starting point at the beginning of the course.  

Secondly, it forces each student to acknowledge his problematical areas relative to the upcoming learning tasks.
Thirdly, it makes it possible for the professor to devote course time to activities other than subject review and the presentation of elementary concepts.  This point is the basis for principle No 2.  
Student preparation can relate to various aspects of the course content: 

· A review of concepts needed to integrate the new subject matter; 

· A methodical study of the new subject data and concepts via questions submitted in advance;  

· Work on a case method or problem situation relating to the subject matter;
· Providing answers to a pre-test on the course subject; 

· Preparing questions on the upcoming course subject. 

This preparation must be verified or sanctioned in some way at the outset of the course.  
2. The course must be at a level that makes good use of the professor’s expertise and experience  
As we will see in principle 13 on knowledge transfer, it is up to the professor to “give meaning” MERGEFIELD donner_du_sens  to the content of his course by demonstrating its future use.

However, the specific role of the professor in class is much more varied than that.  Without listing the multitude of tasks he must achieve, we know that he needs all the time available in the course to handle the activities that require his expertise.  This is not possible if he spends half the time teaching the rudiments of course content, i.e. basic concepts that the students could and should have learned before attending the class.  
It is important to implement the principle of student preparation, for each course, and also adopt the principle that class time should be spent on activities that make good use of the professor’s expertise and experience if we wish to avoid the widespread teaching syndrome of “never finding the time to cover all the subject matter”; and, if we wish to make students accountable
”. 
3. The course must provide students with answers to questions that are topical, real and personal  
This principle deals with the actualization of intrinsic motivation.  
Common sense and teaching experience show us that students who study hard, assimilate the learning tasks and persevere in their studies all share the characteristic of being intrinsically motivated, i.e.,  they seek through their studies, the means and opportunities to improve the quality of their personal life. This fact is confirmed by various scientific studies (Bissonnette 1989, Nuttin 1980, Wlodkovski 1978). 

We presume that at the start of the course, the professor will have taken care to enlist the fundamental motivation of students for the general content.  However it is also necessary to ensure that each new topic has a “subjective” meaning for the MERGEFIELD personnel  student.  

This may have been achieved at the end of the previous week’s course, during the presentation for the upcoming course, or perhaps the preparatory study on the course will have created heightened awareness; in any event, we must make sure that the student does not consider the course to be “just one more course” MERGEFIELD un_cours_de_plus  but rather an opportunity to appropriate important elements for the quality of his life. 
4. At the outset, the course must destabilize the student and contain a sufficient emotional charge
These two viewpoints are complementary.  
Initially, it is necessary to get the student out of the homeostatic, intellectual or emotional balance which he finds quite comfortable and from which he does not see the need for making any particular effort to integrate the course content.  We must therefore awaken concern, curiosity and any other emotion apt to motivate him to make the cognitive effort.  
It is necessary for the destabilizing element to possess a sufficient emotional impact to ensure adequate interneuron excitation and achieve deep engrammation in the brain.  Cognition without strong emotion simply does not exist.

The emotional impact must be positive, i.e. not threatening. If it is threatening, there is a risk of regression in the activity of the brain and cortex in favour of the limbic system (seat of the emotions), with a consequent inhibition of learning potential.  (Refer to principle no 19). 

5. The course must begin with a recap of previously acquired knowledge
There are two kinds of previously acquired knowledge:  acquired knowledge in the case of concepts already studied, and spontaneous preconceptions or theories in the case of new subject matter.  
David Ausubel was the first to state that the most determining factor in learning is what the student already knows (Ausubel 1968). Just as well-known is the insistence of Jerome Bruner on the importance of cognitive structures created by humans from the moment of birth and used to interpret all new cognition (Barth 1985).  
In a more elaborate fashion, proof of this was provided by Giordan and Vecchi in their book Les Origines du savoir (1987), which relates how acquired preconceptions and knowledge survive with all their gaps and weaknesses, beyond the knowledge received at school.  This conflict is also the title of the book by Philippe Jonnaert, Conflits de savoirs et didactiques (1988), which highlights the interference caused by old knowledge in the acquisition of new knowledge.  

All of the above leads us to conclude that what is required prior to presenting any type of content to students, is the reactivation of past knowledge, whether accurate or not:  what they have already acquired on the subject and spontaneous preconceptions and images.  This will ensure a meeting between old and new knowledge and their interaction, making it possible for gaps to be filled and the new learning integrated.  Together, they will offer a unified understanding of the concepts under study.
6. Each course must begin with “advance organizers”
We owe the concept of “advance organizers” MERGEFIELD advance_organizers  to David Ausubel (Ausubel 1975). These statements and questions at the start of each course are designed to help “organize the thoughts of the students in advance”.  Th =' MERGEFIELD avance_la_pensée_des_élèves \* MERGEFORMAT 
ese organizers can take the form of a summary of key points of the upcoming course, a statement of questions and problems that the students should solve by end of course, or a recap of the general outline of the entire program being careful to precisely position the new content within the overall structure.  Experience has shown that students display greater interest, take better notes and understand more deeply when the professor begins his course with “advance organizers” MERGEFIELD organisateurs_de_la_pensée .  
The purpose of these organizers is not simply to direct the student’s attention to the new content, it also creates a bridge between the student’s previously acquired knowledge and the content of the course about to begin, which in turn respects principle number 5.
7. There must be frequent formative evaluations within each course
There is no effective learning without evaluation; this is obvious to anyone who observes how an athlete constantly measures the scope and impact of his actions.  
Similarly, it is necessary to provide the student with ongoing feedback on the effectiveness of his cognitive capacities in the form of a purely formative evaluation.

The formative evaluation is of utmost importance for the student.  To begin with it confirms his learning and highlights his gaps, orients the upcoming study and finally, it constitutes a crucial and constant source of re-motivation for him.  He is rewarded by his success and challenged by his weaknesses and failures.
The formative evaluation is also of utmost importance for the professor:  it is his only means of measuring the results of his past teaching and orienting his future actions.  
Ongoing or frequent formative evaluation is an absolute condition of effectiveness. Unfortunately, it is one of the least respected teaching principles and a major reason for the high failure rate at collegial level.
8. The students must be able to evaluate by themselves the quality of their learning and their work 
This principle is an important corollary to the preceding one.  It is not sufficient    for the professor to measure the learning of students:  each student must measure his own learning, for each activity.  The reason is twofold:
First and foremost for the student: how can we increase our knowledge or produce better work if we do not measure the quality of our thoughts and actions. It is necessary to methodically develop within each student the ability to evaluate his intellectual activity on all levels. 
Secondly, for the professor:  it is a must if he expects students to produce significant work without his having to do all the evaluations. Within the framework of self-evaluation and inter-evaluation, it is important that students measure the quality of their work themselves, on a formative basis, with the professor acting as a resource person only. 
9. As much as possible, each student must be at the centre of the learning activity
The truism that only the learner can learn – meaning it is the responsibility of the student to carry out the cognitive operations connected to learning – is not known to the majority of professors who monopolize class time and the cognitive activities occurring therein.  This conclusion is drawn from an analysis of 200,000 hours of course videos taken in 42 states of the U.S. and 7 countries.  The videos show that the professor speaks more than 80 percent of the time.  Even more startling, during the period of time when students are most active, only 10 percent of this time is devoted to cognitive capacities other than memorization (Griffin 1986). 

If we are to respect the principle that the student is responsible for his own learning, it is necessary for the majority of professors to completely reverse their strategy.  The transformation requires a classroom centered on the student and not focused on the professor.  
Introducing effective educational strategies is challenging.  However, we must rise to the challenge for three essential reasons:
First and foremost, so the student may learn:  our initial truism.  
Secondly, so the student may study according to his own style, intelligence type and learning rate. There are so many differences between students that only the student himself can truly respect his own learning style.  And that is only possible when he is in charge of his own learning process (Aylwin 1991). 
Thirdly, so students have opportunities for mastering the language at the same time as the learning task.  It has been shown that memorization and reactivation of knowledge is related to the context where the learning took place and that each discipline represents a specific context with its specific vocabulary, language style and way of structuring knowledge. The student must learn to read and express himself within this context, otherwise he will never adequately master the language (Aylwin 1989). 

10. The rules applicable to attention and memorization must be respected
With respect to a subject, the brain can remain attentive on a continuous basis for about 10 minutes.  Therefore, it is important to punctuate a presentation with short periods of reflection, discussion or evaluation, and to vary the way in which we solicit attention, by resorting to examples, metaphors, anecdotes and other means.  
The rule to follow in presentations is simple:  proceed in a spiral fashion by assigning different cognitive operations to each concept to facilitate assimilation of the concept and also, to revive attention and avoid overloading short-term memory.  

It is necessary to respect the functioning of short-term memory (working memory).  We know that this memory  MERGEFIELD mémoire_de_travail is limited: it can handle five to seven elements at one time, and if time or the processing mode is insufficient, data stored will not be transferred to long-term memory, but will be lost instead.  We must make it possible for the brain to process data in a sufficiently varied and prolonged manner to ensure storage in long-term memory, while providing sufficient anchoring points to ensure the knowledge can be located and recalled at a later date (Aylwin 1988).  Hence the need for spiral teaching.  
Long-term memorization requires the reactivation of knowledge at given intervals. Reactivation is usually done at the following regular intervals:  after ten minutes, at the end of the course, after twenty-four hours, after one week, one month, and three months (Buzan 1979).  It is very important to consolidate learning every ten minutes to renew attention and support long-term memorization.
11. Students must teach each other

Lucius Annaeus Seneca stated a long time ago that ‘to teach is to learn twice’.  Every professor knows from experience that we only realize all that we don’t know about a subject when we try teaching to others, and that only after explaining the same subject several times do we truly begin to master it.  This reality calls for regularly putting the student in situations such as doing a presentation on course content, offering constructive feedback or preparing a synthesis on the subject matter.  Making the student perform actions more typical of the professor is the best way of ensuring effective learning  Moreover, research on memory has shown that we remember 20 percent of what we hear versus 70 percent of what we formulate ourselves (Woods 1989).  
Interteaching among students can take all kinds of forms: presentation, teaching display, panel, seminar, short discussion, work in sub-groups, debate, role play and others. What counts is the frequency more than the duration and also the continuous use of formative feedback based on precise criteria.  
12. The concrete must precede the abstract  
It is wrong to accuse students of deficiencies in formal thinking.  More often than not, it is the professor who uses abstract terms incorrectly to elaborate on abstract concepts:  abstract concepts can only be developed starting from concrete objects or situations. 
This is why the learning process of David Kolb (1981) begins with the concrete stage of experience before moving on to reflection and abstract conceptualization. 

This is also the reason why David Ausubel proposes an elaborate form of “advance organizers”,  MERGEFIELD organisateurs_de_la_pensée a structuring metaphor or analogy, in which we begin by evoking in detail a familiar concrete structure and then grafting the structure of abstract knowledge upon it, point by point, 
The growth of the mind is similar to the growth of a tree:  for each additional metre of branch that wants to reach the sky, the tree must first deepen and strengthen its roots in the soil.  In the case of Einstein, his brilliant mathematical concepts emerged from his manipulation of concrete images. And Descartes owes the discovery of his rationalism to three creative dreams.
Thus, metaphors, examples, case methods, anecdotes, manipulations, demonstrations, simulations, games, visualizations and others are all helpful.  They are also effective when applying the next principle which focuses on the transfer of knowledge.  
13.
It is necessary to assure the transfer of knowledge and skills taught within the course
Almost all professors recognize and deplore the fact that students do not transfer theory into practice, nor do they transfer theory from one course to the other within the same discipline:  This is known as the phenomenon of separate drawers.
A number of researchers have tried to identify the causes of this generalized phenomenon. Among them, Resnick (1987), Ennis (1989), Perkins and Salomon (1989), Brown, Collins and Duguid (1989), Alexander and Judy (1988) emphasized the differences between learning that takes place in everyday life and in professional practices versus learning acquired in an schooling context. Whereas the “real” world contains complex objects, vaguely defined problems and situations where the individual must identify his own objectives and meaning, the academic environment contains ready-made laws and formulas applicable to well-defined problems and pre-determined objectives along with the use of a symbolic language.  

This difference between the two contexts and cultures hinders the transfer of knowledge between the two environments.  
Let us specify that this partitioning is due to the fact that knowledge is stored in long-term memory along with the attributes or stimuli associated with the context where the learning took place. Future recall of that knowledge will not occur if there is no connection between the current reality and the initial school framework.  There is however a solution to the problem:  include the greatest number of future applications in the academic environment to support the transfer of knowledge in learning and memorization processes.  

At the very minimum, the professor should use examples, applications, anecdotes, descriptions, simulations, situation scenarios and other teaching methods that evoke as concretely as possible, a variety of contexts for future application.
On a more elaborate level, the professor can resort to so-called context-rich methods, i.e. methods of greater complexity presenting similar requirements to what would be found in current practices and actual professional situations.  Most well-known of these is the case method, which was made popular by the Harvard Business School. In this situation, knowledge and skills are acquired during problem solving processes that are every bit as complex as those found in professional practices given that case methods are taken from real experiences (Christensen 1981).  

Another similar and more thorough method is that of “Problem-Based Learning” (PBL) =- MERGEFIELD Based_Learning \* MERGEFORMAT 
, practiced in several faculties of Medicine in the United States and developed also at McMaster University in Ontario. This method consists of building all the knowledge and skills to be learned in the course around the solution of a series of key problems. The curriculum of the faculty of Medicine of l’Université de Sherbrooke is structured entirely on this model (Dieijen 1990).  

Lastly, the teaching formula that achieves top marks in learning integration and transfer of knowledge is cooperative learning, in which time is shared between study in an educational environment and work in a professional environment.  The faculty of Administration of l’Université de Sherbrooke and the Faculty of Educational Sciences at Simon Fraser University in Vancouver are good examples of the application of this formula.
The above suggestions are considered to be the most effective ways of ensuring the transfer of knowledge.  Other teaching guidelines can help increase the probability of transfer. A list of these is provided by Jacques Laliberté in two summary reports on the transfer of knowledge (Laliberté 1990).  In conclusion, the authors believe it is crucial to:  

· highlight the important elements when a new subject is introduced;

· identify the fields of activity in which the learning task applies;

· define the knowledge and strategies required ;

· identify other fields where the same learning and strategies can be useful;  

· encourage students to persevere and resort to various means when their efforts at problem resolution prove ineffective…   
To paraphrase Rabelais, we could conclude here by saying that “science without transfer is nothing but ruination of the mind” =,  MERGEFIELD n ' MERGEFIELD est_que_ruine_de_l ' MERGEFIELD esprit \* MERGEFORMAT 
. 

14.  Pedagogy must support all types of intellects and all learning styles
Educators have always known there are important differences between students, but several relatively recent factors have broadened and accentuated the scope of these differences.  

Recent studies on the brain, the nature of intelligence and the learning process brought to our attention differences hitherto unknown in these domains.
In addition, the disappearance of grouping by aptitudes (reduced, full and enriched) or by vocational orientation has resulted in very heterogeneous groups in the same class.
Moreover, school democratization has filled the classrooms with students from diversified social groups, with cultures, interests and ideals that have little in common with those of the previously selected minority.  
To top it off, the massive return of adults to “regular” school has inserted a new dynamic that is sometimes difficult to manage.  And lastly, the increase of students from varied ethnic groups has accentuated the variegated character of the student population.  
Professors now find themselves in front of such vastly heterogeneous groups that it is quite difficult to keep track of all levels of preparation, all styles of learning and all types of motivation.  

One of the solutions is to introduce differentiated instruction, a teaching structure that offers various approaches for sub-groups formed on the basis of common characteristics, and a variety of stimuli broad enough to reach the diversity of student needs.
There are several ways of differentiating instruction.
The most effective way to take individual differences into account is to entrust the student with control over his learning process. No professor, no matter how skilful or experienced, can succeed in taking into account all the differences among his students as long as he remains the person doing most of the cognitive work in the classroom.  It is necessary to try and transfer this responsibility to the students, by making them accountable for the stages and activities involved in the acquisition of knowledge.  Only the individual can think and learn while effectively respecting his own type of intelligence, cognitive style, learning rate and all the other traits that are exclusive to his personality.  
As concerns the difference in learning rates, the least that should be done for the slower (or least prepared) students is to provide an outline, preparatory exercises, simple questions, self teaching guides and so on; at the same time, provide additional challenges for the faster learners to allow them to deepen their knowledge and broaden their culture.  A more efficient way of taking this diversity into account is to have a catch-up period for the less advanced students at the very start of the trimester, and then later, provide time for remedial work and reinforcement. (Details of the preceding and following text can be found in Une pédagogie différenciée, Aylwin, 1991). 

Another way to take student diversity into account is to let students choose the teaching formula they prefer:  tutoring, teamwork, attendance in class, individual learning in the media centre, or others.  Finally, another way of taking diversity into account when the entire group is in the classroom, is to continuously vary the means used to stimulate students’ attention.  These variations can involve: 

· methods of grouping students; 

· ways of transmitting information; 

· actions performed by the students; 

· cognitive activities required for the course; 

· types of content in the learning task; 

· suggested exercises; 

· teaching methods; 

· work rates; 

· enrichment levels (For details, see text above).  
In conclusion, we can see from this overview that differentiated instruction is very demanding for the professor. It implies that he is skilled at diagnosing the differences between students, masters several teaching formulas and has the required didactic material.  This may appear difficult but it is necessary, otherwise even the best educational program cannot succeed.
There exists admittedly another solution for taking into account student heterogeneity.  It consists of seeing the differences not as a problem but as a teaching tool. This is cooperative learning, in which differences are systematically explored in teams where student diversity is carefully distributed. Cooperative learning is the subject of principle 18.  

However, cooperative learning or any other formula cannot adequately support the various student categories without injecting a good amount of differentiated instruction into the mix.
15.   It is necessary to develop the capacity for metacognition 
The key difference between strong students and weaker students is their ability to manage their cognitive capacities, i.e. to be conscious of their thinking and to adjust their approach to problem solving, as required.

This capacity for “metacognition” has two facets:  a self-evaluation of abilities or cognitive capacities and self-management of these capacities. (Paris and Winograd, 1990; Pinard, 1987; Bouffard, 1987). 

The absence of metacognition results in a situation where the student does not study because he wrongfully believes he is ready for the test; or, he repeats the same error from work project to work project.  
A capacity for metacognition is the ability to reflect before answering, to plan out work, to readjust an approach at any time and revise the work when it is done. The effects of metacognition on learning are of major importance.  
Firstly, metacognition makes it possible for the student to be more active and independent within the learning process.  
Secondly, it makes the student more conscious of his own way of thinking and thus allows him to benefit more from differentiated instruction.  
Thirdly, it facilitates the student’s cognitive growth by allowing him to build on his mistakes and successes.  
Fourthly, it is a skill that can be easily developed and integrated into the teaching processes used in class. 
Fifthly, and this is a major point, metacognition plays a central role in motivation.   Motivation vis-à-vis a task is often defined as an “expectation of success” and as a “value accorded” to the results of a task (Feather, 1982).  However, a student’s expectation of success depends entirely on his metacognition, i.e. his ability to correctly evaluate his own level of knowledge and skills.  
The following three factors play a key role in the student’s motivation:  self image, attribution (internal or external) of results and a feeling of learned helplessness.  So we can plainly see how a student’s capacity for metacognition makes a difference when it comes to developing a negative or positive attitude.  
Fortunately, as previously shown, the professor can greatly contribute toward the development of metacognition in his students.  
The first method is to present a formal detailed outline of the stages of the process, (direct explanation) to the student.   

· what is metacognition? 

· why use it; 

· how to apply it;  

· how to evaluate its success (Paris and Winograd, 1990, p. 32 and 33). By regularly proceeding in this manner, the professor encourages the students to objectify their cognitive capacities bit by bit.  
Moreover, the professor can use various processes to cultivate metacognition directly.   Here are five examples.  

Methods for cultivating metacognition
The exchange of course notes 
At certain intervals, the professor introduces a five-to-ten-minute period in the course devoted to the exchange of course notes:  students A and B exchange notes to compare content and form. This allows for:
· the recognition of another way of thinking;  

· a comparison of the ways of organizing course notes;
· thorough assimilation of the subject matter via exercises in metacognition
Answers centered on the process
Within a formative setting either in class or at home, or within a summative framework, we present a problem for students to solve.  The only elements provided are:  the process to follow, the reasoning that should take place and the stages to complete.  
The student must not provide an answer, but rather produce a list of questions that should be asked, and describe the approach that should be used:  this is one way of putting the accent exclusively on reasoning.  
Observation-listening to others
This exercise never ceases to fascinate participants.  It unfolds as follows:  

Three students: A, B, C. – Three time periods.  
1. A and B endeavour, aloud, to solve a problem.  C observes and takes written notes to describe the reasoning used, as A and B work to resolve the problem.  C then tells A and B what he has observed.
2. A and C: repeat the process (change of roles).  

3. B and C: repeat the process (change of roles).  
This activity makes it possible for each individual to observe two different ways of thinking (metacognition); it also supports a better assimilation of the subject matter.  
(Note: Observation notes can be kept. The exercise is then repeated two months later and a comparison done to show progress achieved by each student.)  
The professorial model
The professor unexpectedly asks a question, introduces a problem to be solved or proposes a case study. 
But instead of asking the class to respond, the professor himself plays the role of student and, aloud, tries to formulate an answer.  This gives students the opportunity to see “thinking in action” MERGEFIELD voir_une_pensée_en_action  and to observe a model of a “student” in the process of thinking or studying.  
Questions that lead to reflection
It is the simplest way albeit not the easiest.  It consists in having students reflect on their way of thinking. To simplify this activity, four categories of questions can be asked of the student:
· The origin:

· What led you to this conclusion?
· What context was used for reference?

· What knowledge or experience guided you?

· The basis:

· Why you believe this?

· Do you have proof?

· Why are people of this opinion?

· Is it a good hypothesis?

· The confrontation:

· What would you say to people who do not share your opinion?

· Why does your answer differ from others?
· Could you support the opposite viewpoint?

· The consequences:

· What will happen if we agreed with your thinking?

· What would it take to apply your ideas?

· If we agree with you, would it not require that?

Developing metacognition is within the reach of any professor and is surely one of the best means of increasing student motivation while making them independent in their learning process.  
16.
The student must be able to see the usefulness of what he does
The surest and fastest way to destroy the credibility of the professor and the motivation of the student is to make the student do work for which he sees no personal usefulness.  
Let us point out some classic examples of this. First, the case of a professor who insisted his students read a text in preparation for the course and then because certain students did not read the text, began his course as if no one had done the reading. The message is clear: from now on there is no need to do what the professor asks, since he will act as if it had not been done.  Then, there’s the case of work being done in sub-groups, after which the professor continues the course without building on the results of this work. The message is clear:  he made us discuss just to pass the time, it was not really useful.  Lastly, the case of language requirements, where the professor after having clearly established that learning tasks cannot be mastered without also mastering the language in which it is expressed, proceeds to give examinations where mastery of the language is optional. The message is clear:  we can succeed in this subject regardless of our level of mastery of the language.  
The situations described above (and there are many others) are destructive in two ways.  Initially, they show the incongruity between what the professor says and what he does, which results in students rejecting future requests; secondly, and this is undoubtedly more damaging, the students do not have any means of “seeing” MERGEFIELD voir  the result of their efforts. 

We must overcome two complementary challenges before we can apply the present principle.

First, it is necessary to always re-use any work done by students immediately following its production. For example, even the smallest reading request and the most commonplace discussion must be revisited immediately if knowledge is to be constructed.  
Secondly, each student must take stock, on his own, of what he acquired in each piece of work done.  Concretely, this requires that the professor administer a sort of pre-test before any activity, then a post-test, so that each student can “see” the path his learning has traveled thanks to his investment in this activity.  
This last requirement is not always easy to respect, especially in non-quantitative disciplines such as philosophy for example, and less structured methods, like work in sub-groups; however it is necessary… and possible. 

17.  The students must learn in the here and now  
There is a generalized defeatism on the part of professors who choose to believe that the only thing a student can do during the course is “follow” as closely as possible MERGEFIELD suivre  what is being taught, and from the students’ perspective who choose to  believe that it is enough to simply take notes. This state of affairs is far from a normal situation where students are expected to assimilate approximately 80 percent of the subject matter in the classroom, during the course itself.

Why should such a result be considered normal, or even essential?  We have already provided many reasons, here are few more.  
To begin with, given that the classroom is “when and where” a professor can give his students the benefit of his expertise and experience (principle 2), it follows that it is within this privileged contact, and not afterwards, that the student has the best chance of assimilating the subject matter. It is in class and nowhere else that all of the following take place:  interteaching, preparation for the transfer of knowledge, metacognition exercises, and high-level cognitive activities as well as the first stages of long-term memorization. 

Moreover, the time a student disposes between classes must be devoted to preparing for the next class (principle 1).  

18. Cooperation is preferable to competition  
Cooperative learning is when students regularly provide mutual assistance to each other in order to attain the best individual and collective results.  Coincidentally, research and experiments during the past century show that students learn better in an environment based on cooperation rather than a climate of competition.  
This reality can be explained by the fact that students learn more, both quantitatively and qualitatively, in a context that provides mutual assistance.  The reason is simple.  This mutual assistance provides students with greater emotional security.  As will be seen in the following principle, a student is unable to fully use his cognitive capacities when disturbed emotionally and, especially, when he feels his personal and/or social image is under attack; because this causes a narrowing of the field of perception (Combs et Snygg, 1959) and the activity of the neocortex is decreased by the action of the limbic system, seat of the emotions.  Thus, one of the first advantages of cooperation is to provide the student with a reassuring emotional framework that is also favourable to studying.  
Other cooperation advantages include:
· the possibility of social interaction; 

· the use of interteaching; 

· the access to metacognition;

· the use of complex cognitive capacities 

· the development of communication skills; 

· the active involvement of the student; 

· learning how to work in a team 

· learning about and accepting differences.

The success of cooperative learning does not happen by accident. To achieve success a number of conditions need to be respected, including the following:  

· establish a team goal or “reward” MERGEFIELD récompense  for the team; 
· give each member a specific responsibility;

· ensure that each member has equal opportunity to progress; 

· maintain a  balance between the groups;

· assure student motivation;
· assure the professor’s preparation 
(All these elements are explained in greater detail in L'apprentissage coopératif, Aylwin, 1992). 

We will end this presentation on the principle of cooperation with a citation from Robert Slavin (1987), who states that schools are starting to enter the “age of cooperation” =' MERGEFIELD ère_de_la_coopération \* MERGEFORMAT 
, owing to the fact that we have begun to realize that our most under-utilized resource in academic establishments is the student himself.
19. Education must take into account the functioning of the brain  
Paul MacLean’s research on the brain (1973), enhanced by the thinking of Henri Laborit in Mon oncle d'Amérique (1979), and Leslie Hart in Human Brain and Human Learning (1983), emphasized the co-existence of three superimposed brains in the evolution of mankind (refer to the synthesis by Richard, 1988).  
The most ancient, the reptilian brain, is the seat of instinctive, unconscious and instantaneous reactions with a very limited repertory of responses.  In the event of a major threat to an individual, the reptilian brain automatically takes control of the action.  
The middle brain (emotional), the paleomammalian (limbic system) brain, is the seat of emotions and memory.  The key role of emotions in all our actions and, singularly so in the case of learning, is well known.  For Jeanne Miller (1990), emotions are the “new frontier” MERGEFIELD la_nouvelle_frontière  in the field of the education, because “positive emotions are the primary and essential ingredient in the learning process =AND(' MERGEFIELD ingrédient_premier ,  MERGEFIELD essentiel_du_processus_d )' MERGEFIELD apprentissage \* MERGEFORMAT 
” and that is why she attaches so much importance to cooperative learning.   Similarly, D.L. Mumpower (1973), who had previously studied the effect of emotions on learning, also noted the impact of the former on the latter.  
R. Caine et G. Caine (1990) derived twelve teaching principles from their study of the brain. They state, in principle 5, that emotions play a key role in building models of knowledge. They refer to several other researchers who showed that emotion and cognition are inseparable and that, in the case of memory, the emotions play a central role in information storage and retrieval.  
Consequently,  perhaps the greatest illusion shared by a majority of professors in whom we entrust student learning is the belief that the “students” in front of them  MERGEFIELD des_élèves have highly evolved brains, i.e. “neocortical”, brains that are  =- MERGEFIELD corticiens \* MERGEFORMAT 
reasonable and hungry for science, whereas in reality, they are in the presence of 200-million-year-old reptilian brains with a mammalian addition that goes back 60 million years, and a recent cortical appendage only a few million years old:  a slow and fragile organ easily disturbed by emotions.  
In practice, every educational strategy should take into account this brain structure and the preponderance of emotions in the learning process.  This reality, which permeates all educational dimensions, should lead to various daily actions, some  as simple as allowing students at the start of the course, to verbalize their fears, frustrations, or stress, or by giving them the time to decompress and re-centre themselves. 
 

There is another aspect of the brain that must also be considered in the preparation of our educational strategies: the brain’s ability to handle enormous quantities of information in a millisecond.  
The brain contains some 30 billion neurons, the majority of which can establish between 10 and 20 million interneuron connections. This gives us an idea of everything that can occur in a student’s brain in the period of one second, one minute, one hour... (on the number of neurons, see Hart, 1983; Renaud, 1987; and Changeux, 1990). 

Moreover, the complexity of the neuronal interaction grows constantly, owing to the fact that each cognitive action literally creates new dendrites which then proceed to create more contacts with other axons.  (For the functioning of the brain, see Delacour, 1978; Grinvald, 1983; Bullier, 1983; Ferry, 1987; Fawcet, 1986; Goldin, 1988; Science et Vie, 1987; Renaud, 1987). 

The educational consequences of this hyperpower and hyperactivity of the brain are crucial, since they relate to all the phenomena of perception, attentiveness, data processing, motivation and more. Not surprisingly, developing this hyperpotential is the most difficult aspect to actualize in a concrete manner within an educational strategy.  

The main challenge here is to provide the brain with a sufficiently rich environment, whereas a classroom is typically an aseptic environment on the sensory level, in which the thin, slow and linear thread of knowledge unwinds at a snail’s pace. (For differences between the natural environment and the school environment, see Sherman, 1983) 

Similarly, Caine and Caine (1990) define this problem in their first principle in which they describe the brain as a parallel processor of various operations. Unfortunately, they do not propose any concrete solutions.  After enumerating all the simultaneous actions of the brain, their only practical suggestion is to recommend that professors find a way to orchestrate all these possibilities in their teaching.  
More concretely, several elementary schools in the United States have started “brain-based education” or “brain-compatible schools” =- MERGEFIELD compatible_schools \* MERGEFORMAT 
, to create rich environments where the student can participate according to his interests, needs and abilities, in one or more of the various activities taking place simultaneously.  

When it comes to teaching, how could we take into account all of the brain’s stimulation needs? Complete answers remain to be found, but we already have partial answers in the text on differentiated instruction (Aylwin, 1991), where the possibility of using enriched-context methods is discussed.  
In short, we still have much to do to create educational strategies that take into account the structure of the brain, with particular emphasis on the role of emotions in learning, and the power of the brain, together with the diversity of teaching formulas that this requires.

20.  In-depth learning should be targeted by cultivating higher-order cognitive skills.  
Observation of student behaviour reveals that it can be divided according to two attitudes vis-à-vis learning.  On the one side, there are surface learners for whom memorization and the mechanical application of formulas is enough. They do not make a clear distinction between principles and proof. Their objective is limited to meeting the minimum requirements of the professor.  On the other side, there are deep learners who seek to understand the structure and significance of the overall knowledge in question, to connect these new concepts to personal experience, to distinguish between proof and argument, to give structure to the content, and to identify links between the recommended tasks and personal development (see Kember, 1991 and Romano, 1991). 

The study above relates to the student’s viewpoint. There is, conversely, a way of looking at it from the perspective of the professor’s objectives, which must support the in-depth learning of his students.  To reach this goal, the professor must centre his teaching on high-level cognitive capacities, which, according to research compiled by Lauren Resnick (1987, p. 3), present the following characteristics:  
· high level cognitive capacities are not algorithmic: all is not decided in advance;  

· they are complex: one cannot adopt a viewpoint right from the start; 

· they offer various solutions;  

· they lead to well-defined judgements;  

· they call upon many criteria, sometimes contradictory;  

· they tolerate uncertainty, since all the required information may not be available;  

· they imply that each individual can self-regulate, without having to solicit constant assistance;  

· they imply that we can find order within disorder, by ourselves; 

· they obviously require considerable and constant effort.  

The data reported by Kember, Romano and Resnick in the preceding lines emphasize the complexity involved and the personal commitment required for in-depth learning.  How is all this actualized in a teaching strategy? In practice this requires the application of most of the principles enumerated so far, in particular:   
· n° 1 preparatory work of the students; 

· n° 2 use of classroom time for complex activities to deepen knowledge;

· n° 3 intrinsic motivation of the students; 

· n° 9 place of the student at the heart of the teaching activity; 

· n° 11 interteaching; 

· n° 13 transfer of learning;  

· n° 14 differentiated instruction;  

· n° 15 metacognition;  

· n° 19 appropriate use of the brain.
Summary
It would be risky to try to summarize the twenty principles described by grouping them around two or three dominant themes. This would likely reduce the scope and specificity of each principle. 

On the other hand, what comes through very forcefully is the need for placing the student at the centre of the teaching activity, as principal actor and first person in charge: it is the only really effective way to respect the functioning of the brain, different types of intelligence, attention spans and learning styles as well as ensuring in-depth learning.  In such a context, the professor’s role is amplified to some extent since he is responsible for creating all the situations and providing the learning tools required by such dynamic education, and since he must intervene notably to ensure the depth and transfer of learning.  
To conclude, it should be noted that the twenty principles examined do not cover the totality of laws or fundamental requirements of good education; certain dimensions are not developed sufficiently here. Among other themes which should also be studied, there are: 
· the role of challenges in student motivation;

· the importance of developing cognitive capacities;
· the need for taking into account student characteristics such as field-dependent or field-independent, self-image and the attribution of effects. 
Moreover, the entire field of attitudes and values remains to be explored.  
Hopefully, the principles presented here already provide a useful base for professors.  These principles rest on solid research and provide a scientific foundation for a profession that will always remain an art:  teaching.
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�When we say that the course must call upon the specific resources of the professor, this does not mean that he must be at the centre of the cognitive activities. It is rather the students who must be at the centre of the teaching activity, but the kind of activities undertaken by the students require � MERGEFIELD guidance �scientific and methodological “guidance” that can only be provided by the professor. 


�Those familiar with the general semantics of Alfred Korzybski (1933), and thus readers of the works of Alfred Van Vogt (1953), will recognize the importance here of the “corticothalamic pause”� MERGEFIELD pause_corticothalamique �, an exercise whereby an individual in the throes of panic is taught to alternate between the stages of recourse to cortical rationale and confrontational moments with the emotions of the limbic system.  It is also one of the fundamental methods of “neurolinguistic programming”� MERGEFIELD programmation_neurolinguistique � formulated by Richard Bandler and John Grinder (1979), in which mental dissociation is used to rebuild traumatic experiences of the past in a healthy way.
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