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of NES 

New educational strategies have been around for one hundred years

In this section, we will examine how the NES differ from traditional education.  We will then look at the practical and theoretical foundations of NES after having reviewed certain elements of their history.  Finally, we will describe the commonalities among various NES and propose eight action principles for the creation of effective teaching activities.

1. How the NES differ from traditional education
The most astonishing thing about NES is their age.  They are a century old.    Their youthfulness is due to their comparison with the traditional approach in education, which is a thousand years old. The traditional approach is easy enough to summarize.  This is the definition given by Francoise Raynal and Alain Rieunier (1997) on page 277 of their dictionary on key concepts in education:

«Traditional education: An expression that is ambiguous to say the least, since it does not refer to any particular teaching model... It appears nonetheless that traditional education has the following essential characteristics:

-     Acceptance without much clarification of the relationship of authority between instructor and trainee,
-    Acceptance of school results that follow approximately the Gauss distribution curve,
-     Acceptance of the following principle: "The teacher's role is to dispense knowledge, it is up to the student to organize himself/herself as best as possible to optimize learning."
Ulric Aylwin offers a definition of the traditional approach in an article entitled “Transformera-t-on enfin la pédagogie?” in the May 1996 edition of Pédagogie collégiale, vol. 9, no 4, p. 16-20:

“Traditional education rests on a completely false premise, whereby we take for granted that knowledge exists outside the brain and that education consists of presenting this knowledge to the brain of the student (resulting in the emphasis on teaching), that this knowledge must be stored in the student’s memory (resulting in the emphasis on memorization) and, finally, that this knowledge will re-emerge from the memory storehouse, intact, at the opportune moment.  What is astonishing here is not that this teaching tradition is based on such a simplistic concept of the brain or such a mechanical tic notion of learning. What astonishes is that professors have always recognized the failure of this strategy – since they complain unceasingly that knowledge cleverly presented to the student and apparently memorized by the latter, cannot be found when the time comes to use it (or remains only as corrupted fragments) - and that, despite this constant, they continue to try to transfer specific knowledge to the brain of the student.  In addition, professors remain indignant over the fact that “students did not learn anything in the previous courses” =' MERGEFIELD ont_rien_appris_dans_les_cours_précédents \* MERGEFORMAT 
 and continue to get discouraged when they can’t help but notice that when it comes time to put their knowledge into practice, students “appear to have learned nothing at all in their theoretical courses” =' MERGEFIELD avoir_rien_appris_dans_leurs_cours_de_théorie \* MERGEFORMAT 
.

It is not surprising therefore that successive generations of professors have continued to repeat, for centuries now, the same didactic model, that of the professor-orchestrator. In the current education given to future professors, this model is rarely examined critically or called into question and when it is called into question, the replacement model is (unconsciously) generally taught through lectures, i.e. in a completely inadequate manner that reinforces the model being discredited.  

To bring about the desired changes, we must have the professor embark on a series of learning activities in which he will become aware, on his own, of the inefficiency of any action that attempts to directly cause the acquisition of knowledge in another person, and consequently, of the need to focus entirely on helping the student organize knowledge by and for himself.

To enable professors to break out of this vicious circle in which they stubbornly continue to use an ineffective educational system (the error of doing “more of the same” MERGEFIELD encore_plus_de_la_même_chose  denounced by Paul Watzlawick), it will be necessary, as stated, to help them see that for the brain, no reality exists apart from its perception of this reality, and that a brain only possesses and knows what it has created or reproduced. This reproduction is based on what the brain already knows, on already constructed models of interpretation and on the unique relationship it has with any information it receives, all of which occurs at the very moment the interaction takes place.”
Madelaine St-Jean (1994) clarifies the traditional approach even more explicitly by comparing it to a new education strategy in L’apprentissage par problèmes dans l’enseignement supérieur published by le Service d’aide à l’enseignement of l’Université de Montréal.

“The traditional teaching approach is centered above all on knowledge - facts, concepts, theories, rules, procedures, skills. In vocational education, the traditional approach rests, as Schon (1987) observes, on a rational/technological vision.  We have the know-how and objective knowledge to face specific situations and solve precise problems. This knowledge comes from scientific research; it deals with consensual, cumulative, and convergent knowledge, and with techniques that can be described, tested, and recreated. It is possible to transmit them in a rigid manner so that the practitioner may face and adequately respond to well-defined problems. Vocational education thus designed, is primarily technological.

Since the problems occurring in practice are well known, the teaching environment, while preparing the student in a rigorous manner, can remain isolated from the workplace environment.  To train an expert is to give someone a sum of knowledge that is specific to a given field.  Expertise is then judged according to the level of acquired knowledge. With this type of approach, learning consists in memorizing. It is postulated that the accumulated and memorized knowledge can be spontaneously generalized and applied later to the practical realities of professional life (Zaïs, 1976).

Knowledge is therefore organized to be transmitted effectively. Generally, it is understood that content is structured by subject matter or by discipline, “subject matter represents knowledge in its most logical, economical, useful, real and easy-to-assimilate form”. 

Every professor is an expert in a given discipline or subject matter. The expert transmits his knowledge to students who have none. He stands for uncontested authority. That is why traditional teaching methods use lectures, conferences, and demonstrations as preferred teaching tools. The professor communicates and acts. The student listens, looks at, reproduces, memorizes and, during the examination, recalls and regurgitates what he has memorized. This is done, more often than not, without any questioning, criticism, or actual application of the learned concepts along the way. In this scenario, the student learns passively. 

In a traditional teaching approach, students retain little of what they learn and have difficulty putting their knowledge to use. We call this “surface learning” (see, 1988; Bok, 1989; Bridges, 1992).  Several authors (Meyer and Jones, 1993 and 1985; Schmidt, 1983; Albanese and Mitchell, 1993) refer to a number of studies that demonstrate this. These studies conclude that:  

· students are mentally absent 40% of the time during class;
· their attention span decreases as the course unfolds;

· their rate of retention is 70% during the first ten minutes of a presentation and only 20% during the ten last minutes;

· their retention is low over time: after a period of four months,  students who took an introduction to psychology course retained only 8% more knowledge than the control group who did not take the course;

· in all professional fields, students have knowledge that they do not succeed in using or putting into practice.

These studies reveal that the traditional curriculum encourages short-term study for the purpose of passing the exam, whereas the PBL (problem based learning) curriculum enables students to understand in greater depth and motivates them to learn. According to the studies of Moore and his colleagues (1990), in a PBL curriculum, students engage less in memorization and more in conceptualization as a learning method. Studies by Clark (1986) show that, in a PBL environment, students seek meaning rather than the reproduction of what they have been taught. The traditional orientation is described as “surface learning”, whose main features are the importance given to memorization, a dependency on the professor for task definition and acute performance anxiety. Conversely, an orientation that focuses on meaning supports “in-depth learning”: the only type of learning that allows for understanding.  It is characterized by active questioning and an interest in the connections between ideas and learning for the simple pleasure of learning (see 1988)."

As Madelaine St-Jean puts it, the advocates of NES (PBL, Case method, Simulation, Project, etc) target long-term, in-depth learning rather than the simple accomplishment of passing an exam.  Their idea is to develop a student's potential and make him more autonomous by teaching him all there is to know, not only what is needed to succeed.
2. Successful experiments gave rise to NES

The brief history of NES clearly shows that each strategy was created and developed as a reaction to the inefficiency of the traditional approach.  One constant in the history of NES is that they were shaped by the success of students who had been at risk, students who had experienced difficulty and dropouts who had previously always failed in a traditional approach.
The idea that learning relates to the very nature of human beings is the result of experimental field work.  A few key examples of the success of NES are provided below. Every originator of a NES was reacting to the failure of the traditional approach with high risk students, by creating an approach that provided convincing results not only with those at risk but also with normal students.

Maria Montessori (1870-1952), an Italian physician, succeeded in rehabilitating “defective” children considered “uneducable’, by engaging all of their senses.  She adapted her methods to normal children and obtained extraordinary results.  Many educational toy manufacturers follow the teachings of Maria Montessori and the educational principles she established subsequent to her experimentation in the field.

Ovide Decroly (1871-1932), a Belgian physician, followed in the footsteps of Maria Montessori by opening a school for abnormal children and making the child’s activity the very essence of his method.  He subsequently established a school for normal children and again, met with extraordinary results.   John Dewey (1859-1952), an American philosopher and psychologist, founded a school based on “learning by doing”; and the learning strategy Project was born: learning through action and by doing.

Édouard Claparède (1873-1940), a Swiss physician, disciple of Dewey and Decroly, formulated the principle that teaching must be based on the child’s level of interest and he placed pedagogical games at the heart of his teaching approach. Célestin Freinet (1896-1966), a French educator, founded the Modern School movement, characterized by a cooperative approach where the student learns by doing and is supervised individually based on his own rate of learning
.

Benjamin Bloom, an American measurement and evaluation expert, demonstrated the effectiveness of mediation and formative evaluations when the student’s individual learning rate is respected in The 2 sigmas problem (1984).  In this study, three groups of students were compared.   In the first group, each student was followed individually.  In the second group, formative evaluations and some summative evaluations were used. In the third group, the lecture predominated with several summative evaluations.  For the final summative evaluation - the same evaluation was used for all three groups - 90% of the students in the first group scored above average, 70% of the students in the second group scored above average, and only 20% of the students of the third group scored above average.   As a result of this research, Mastery Learning
 really took hold.

3. A teaching concept born of a reflection on experimentation
Jean Piaget (1896-1980), Swiss biologist and psychologist, kept abreast of all the teaching experiments of his time and was a strong researcher in his own right. He is the best known biological theoretician of human cognitive development. He is also the father of constructivism:  for him, the transfer of knowledge by someone who has knowledge to someone who does not is a myth without any scientific basis.  In light of experiments in the field and his own research, he states that each individual develops knowledge with the assistance, primarily, of physical or cognitive operations that are carried out on external objects.  This development takes place when an individual has reached adequate physiological or psychological maturity to act on an object and control his relationship with it. 

Moreover, for Piaget, everything about knowledge seems to be action-related: not only does knowledge originate from performing an operation on an object, but the result of this action creates a set of action models (rather than knowledge), organized into operational structures which allow the learner to adapt his actions to the situations he encounters in daily life.  From this standpoint, the learning process begins whenever an individual senses maladjustment, whenever there is a problem.

Problem-based learning (PBL) originated in part due to the very nature of the learning process. Whenever a child, teenager, or adult finds his action unsuited to the environment and he wants to resolve this problem of adaptation, he is automatically in a learning situation.
Lev Seminovitch Vygotski (1896-1934), a Russian semiologist and psychologist, who stayed abreast of all Western teaching experiments, noted the importance of the interaction between the child and its environment. He stressed in particular the importance of adult mediation in the child’s learning and development.  This mediation needs to be pro-active and respect the child’s rate of maturation.  The adult, relative or professor, must wait for the right moment, called the zone of proximal development (the zone where a function has reached maturation and wants to be awakened, stimulated and utilized in order to actualize itself), to introduce activities that will enable the child to develop a new capability.  The socio-constructivist approach originated to a great extent with Piaget, Vygotski and their followers.  

Kurt Koffka (1886-1941) and Wolfgang Köhler (1887-1967), two German psychologists, and Jérôme Bruner, born in 1915 as well as Robert Mills Gagné born in 1916, two American psychologists, are representative of two major movements that contributed enormously to the definition of the learning process.  

The first movement, the German Gestalt theory, was instrumental in outlining the importance of repetition to anchor implanted long-lasting “mnestic” traces in the brain.  Just as a scar requires a certain healing time to disengage from the flesh where it is anchored, memory is also a permanent trace, a “good” living scar that requires a certain amount of time to become anchored in the neuronal tissue of the brain. The concepts of anchoring and disengagement typical of the neurolinguistic approach, originate in part with the Gestaltists.  

The Gestaltists also contributed two key findings that help explain how the neuronal tissue keeps a permanent trace of learning. The first finding shows the importance of the contrasting and simultaneous presence of both background (context) and gestalt (form) for the creation of learning models in the brain. A white gestalt on a white background is invisible.  Inversely, the contrast between the gestalt and the background, between the object and its context as well as the use of varied teaching formulas all help to anchor learning.

The second contribution of the Gestaltists consists in reminding us just how much learning is intimately linked to the biological changes in the neural networks. Learning very often requires a time of incubation and impregnation, sheltered from consciousness, to emerge in unexpected bursts, through insights.  Learning is not a 

peaceful river of studies programmed by a school administrator, but a series of cascades fed by numerous secret and hidden streams, interspersed with still waters populated by expansive flora and fauna that remain largely unknown to our consciousness. 

The cognitive approach, as represented by Bruner and Gagné, contributed to NES by outlining the learner’s cognitive processing of information.  The processing of this data always leads to a model of reality, a model created by the learner based on his needs, objectives, intentions, and preconceived ideas.  

The model can be a simple automatic or mechanical reaction, a spontaneous ‘snapshot’ produced by a high-performance neural network.  But it can also be a construct, a hard won product that results from more or less complex cognitive operations on various types of subjective information:  sensations, perceptions, emotions, feelings, clichés, stereotypes, images, symbols, thought associations, categories, metaphors, comparisons, memories, etc.  All this information has to be processed in order to produce new learning.   In certain types of cognition, data processing often resembles a long and complex problem solving process.

4. Synthesis

A synthesis would be appropriate here; a synthesis rather than a summary   because a synthesis tries to reconcile divergent viewpoints.   Let us try to synthesize in five points what previous experts and theoreticians discovered about human learning in scattered and sometimes controversial or contradictory ways.

1. There can be no long-term learning if we do not respect the biological and psychological nature of learning or the specific rate of maturation of each learner.
2. There can be no long-term learning if there is no action by the student on the learning task.
3. There can be no long-term learning if the student is not interested in the learning task.
4. There can be no learning if the student does not have a good cognitive representation of the learning task, a good representation of the action he must carry out on the object and a good representation of his interest in carrying out this action.
5. Human learning is more effective and accelerated if the student is accompanied by a peer (child or adult) who can, at the opportune time, provide a good example and mediate.
As a whole, modern researchers have ratified their predecessors’ discoveries on the learning process, thanks to technological advances and access to the brain’s black box. They seem to conclude that given the functioning of the brain, learning on the biological and psychologically levels relies on the interaction of three dynamic systems:  a model system, a motivation system and an action system.  
For modern neurobiologists, knowledge and learning are not merely the recording of data.  The subject always intervenes actively in the construction of knowledge, as underlined by Daniel Schacter:  “Our memory does not just take snapshots of the world. It does not record passively what occurs.   On the contrary, it functions in a constructive way by using fragments of learning which it already possesses to connect various elements of the world to our needs and objectives
.”

Modern researchers also seem to conclude that, physiologically, cognitive representation is a result of action and depends on motivation. According to their research, “on a strictly chemical-electrical level (of the brain), it is probably impossible to have learning models without prior motivation.”

Ancient and modern men of science are creating quite an upheaval in the traditional approach where the key element is knowledge!  The learning hierarchy has been reversed:  knowledge to act, know-how, and personal conduct now take precedence, both emotionally and motivationally, over the world of cognitive models. Whether declaratory, procedural or conditional, knowledge remains a model dependent on the action and motivation of the learner. Knowledge and cognitive models are not ends unto themselves, nor are they the starting point of learning.  The real starting point is motivation, the final point is action.  A learning model is an intermediary tool that allows for the actualization of the objective.

As regards the brain, modern research techniques have confirmed that life precedes knowledge, biologically, psychologically and ontologically; and life precedes the model we have of it.  Learning is “life” and if it is to be more effective, it can no longer revolve around the professor and be content with knowledge.  Only the reverse is productive: the action of the expert must revolve around the natural learning activity of the student.

5. Principles of pedagogical practice 
Can we extract any pedagogical principles from all the studies done on the learning process?  Can we extract a few simple principles?  The answer is yes.  Let us begin by organizing these principles around the following eight characteristics. 

A relevant educational strategy implements learning activities that have the following eight characteristics:

A- They meet the needs of the students in the classroom; 

B- They make the learning tasks meaningful to the students;

C- They galvanize the students into action;

D- They bring about the emergence of adequate models of the learning task;
E- They target long-lasting learning (in-depth, long-term);
F- They support creativity and the transfer of learning;
G- They respect students’ learning rates;

H- They resort to mediation. 

A- The learning activity meets the students’ needs.
1. It creates conditions whereby individual students feel secure and appreciated in the classroom and at college. 

2. It is a process that stimulates curiosity and generates interest.

3. It provides answers and solutions to problems that preoccupy students. 

4. It calls upon the student’s spontaneous and natural expression, it constructs learning based on this raw data.

B- The activity gives meaning to the learning task.
5. 
It introduces the learning task as a whole, with a global meaning that is greater than the sum of its parts.  It is this totality, the complete picture that gives meaning to each part (a clock is not just a combination of springs, hands, screws, etc.).

6. It always introduces a composite subject that provides connections between the parts and to the whole, on several levels. These relationships explore the similarities, differences, cause and effect, the temporal and spatial sequence, the functions, etc.

7. The activity gives the student control over the learning task. It displays the results of learning, i.e., knowing how to do and knowing how to act, with knowledge that is based on:  

· Learning models already created by individual students (declarative, procedural and conditional knowledge);  
· The real nature of the student, who he is, who he wants to be or can be at that moment (emotions, feelings, desires, motivations, attitudes, etc.);  
· What the student wants to experience or is able to experience with others in the classroom, what he wishes to share with them, taking into account the academic environment (traditions, languages, conventions, rules, roles, pre-established interpersonal relationships, formal and abstract networks, etc.).  
C- The learning activity galvanizes the students into action.
8. It creates activity on the biological level.  All senses are brought into play.  Visual, auditory, olfactory, gustatory, and tactile sensations are regularly brought into play to comprehend the learning task.  The student often has the opportunity to move around in the classroom, occupy different spatial positions, express himself emphatically, with mimicry and gestures, etc.

9. It involves the students psychologically. Attention is more than a passive receptor.  A relevant activity calls upon all aspects of creative attention; it leads to a state of relaxation, focused on the essence, a state close to contemplation and meditation.  It also brings about an immersion in the learning task or in the sensory impact it provokes.  The activity brings movement to attention, causing the student to actively explore the learning task, its parts, and inter-relationships and to move smoothly between relaxation, immersion, and exploration.

The activity can also bring the individual to reflect on and examine the road traveled, to study the best way to proceed and face the unknown. This distancing from the learning task can result in the process itself becoming the learning task.   Being attentive creatively contributes to the anchoring of learning.

D- The learning activity brings about the emergence of adequate models. 

10. The activity (by way of contrasts and cognitive dissonance, through contextualization, a variety of teaching formulas, through comparisons, examples and metaphors, the use of a conventional language that is precise and accessible) brings about the emergence of a clear learning model and the action needed to master it.

11. The activity, through questions, reformulations, reflections, confrontations and syntheses (that reconcile opposites and contradictions), gives the student an accurate model of the value of the learning task, independent of the value the student attributes to it.
E- The activity targets long-lasting learning (in-depth and long-term).

12. The learning activity anchors new knowledge in the familiar ground of what is already known.  It always beings by bringing to conscious awareness what is already known or mastered in connection with the learning task, and amalgamating it to the new learning or discoveries.  To accomplish this, it uses various spatial and temporal re-modeling processes (diagrams, charts, accounts, journals, portfolios, etc.) and various application procedures within familiar contexts of the newly-acquired skills (games, exercises, solving well-defined problems, case studies, etc.).

The learning activity also respects the limitations of engrammation into neuronal networks: human attention requires a minimum of 20 to 30 minutes to integrate five to seven new elements.  If these elements are complex or have no antecedents in the learner’s memory, the time required can be considerably longer.

13. The activity develops the capacity of the “brain” to create new networks within neuronal tissue and new synaptic electrochemical patterns through the use of various cognition-building exercises (various forms of repetition, change of rhythm in a known routine, change of context, increased complexity of a task, corrective evaluation, progressive inclusion of tasks, etc.).
F- The activity supports creativity and the transfer of learning.

14. The learning activity enables the student to transfer his acquired learning to new and complex situations by teaching him how to make visible what is invisible and to make present what is absent. It uses creative imagination, divergent thought and the resolution of concrete, real, and poorly defined problems in a recurring fashion.  It thus facilitates the development of independence.

G- The activity respects the learning rate of the students.  

15. The activity makes it possible to identify the students’ zones of proximal development and enables the professor to intervene at those times in an appropriate manner, i.e., when the ability to act faces a difficult challenge, and the student’s learning model is ready for a mutation.  To facilitate learning in slower students, the activity allows for an intervention when students can detect and establish zones of proximal development, namely students who “just recently” understood or mastered the learning task and also understand how they succeeded in doing this.
H- The learning activity resorts to mediation.
16. The learning activity regularly leads the student to interact with his peers and with the professor (and adults who play a significant role in his development).  It creates situations that favour learning by example, where the leitmotiv of the professor (or the assisting peer) is “see how I do it” rather than “listen to what I say”. To accelerate learning, the activity encourages the students to coach each other and leads the professor to coach the student along the way and to intervene appropriately at the opportune time.  
�Refer to theoretical text 8 of J. Belleau for a description of this approach. 


�Refer to theoretical text 9 for a description of this approach.


� See Les secrets de l'intelligence, CD-Rom Ubi Soft, 1997. 
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