Texts 10 and 11

A professional teaching practice 

common to every new educational strategy:

The formative evaluation 

Two authors have described this professional teaching practice. 

1. Robert Howe, education adviser in 1991 at cégep Montmorency described this practice in an article entitled Formules pédagogiques et évaluation for​mative: une combinaison gagnante in volume 4, no 4, of Pé​dagogie collé​giale, published in May 1991 (p. 8-13).

2. Ulric Aylwin, teaching development coordinator at cégep de Maisonneuve in 1995, clarifies this practice in an article entitled Apologie de l'évaluation formative, appearing in March 1995 pages 24 to 32 of Pédagogie collégiale (volume 8, no 3).

Text 10

Teaching formulas and formative evaluation: 

a winning combination
Robert Howe

The concept of formative evaluation is well known in education. Documentation abounds with simple descriptions of this concept.  To place our subject matter in context and in support of the proposed tools that follow, let us restate Scallon’s definition
: 

"Formative evaluation is an ongoing evaluation process whose goal is to ensure the progress of each individual in a learning process, designed to modify the learning situation and/or rate of progress and bring about (if necessary) appropriate improvements or corrective measures.” 

This definition, like most of the definitions proposed in the documentation, incorporates, explicitly or implicitly, the major concepts of formative evaluation:  

· ongoing evaluation throughout the learning; 

· individual progression; 

· modification of the learning tempo; 

· corrective or enriched teaching; 

· corrective or improved learning.

As seen  in the definitions, there are excellent texts that offer various tools of formative evaluation. 

Gauthier and Saint-Onge
, and Saint-Onge
 have developed a grid of formative evaluation tools including a short description and their conditions of effectiveness.  These consist mainly of objective or developmental tests as well as the oral interview. Scallon
 describes several of these tools in greater detail, including a checklist. Other authors, including Bake
 as well as Barrette and Regnault
, describe and explore the recent contribution of the personal computer to formative evaluation (computerized testing and adapted testing).

Concerns

Despite abundant and enlightening documentation on the subject and despite the strong presence of the formative evaluation in pedagogical discourse and teachers’ own experience in measurement and evaluation, an observer could get the impression that there is little or not enough formative evaluation taking place in class, at college level. We have been talking about it for some twenty years but it seems we have difficulty putting our words into action. We hear arguments that would have us believe that a number of teachers find it difficult to include formative evaluation tools in their course planning. 

These arguments vary in nature. Mogenier and Parisot
 studied the reservations of professors in France, with regard to the formative evaluation and several of their common objections originate in the constraints inherent to measurement tools: 

· Formative evaluations interrupt the teaching process. We waste valuable time when there is so much subject matter to cover; 
· The formative evaluation increases the burden of corrections.  Answers to these measurement tools need to be provided. Students expect a grade or at least some constructive feedback; 

· Since the beginning of their schooling, students are used to being graded.  Thus, they do not attach any value or take seriously anything that is not graded or entered on a report card.
The formative evaluation creates certain difficulties that we have tried to overcome in various ways:  

· The mini-test with student correction does have the distinct advantage of doing away with corrections by the teacher.   Moreover, it allows the students to be actively involved in the correction and ensures immediate mutual feedback. But this mini-test is nevertheless generally done in the classroom and "consumes"  MERGEFIELD consomme about fifteen minutes;  
· The verification list helps with observation but its use is generally limited to fields that require the ability to follow procedures;  
· Computerized testing is a very promising direction.  Thanks to the PC, the evaluation can be done outside the classroom, with automated corrections and corrective measures. In this chapter, research carried out by Barrette and Regnault
 will help highlight design, production and system management problems and show how this type of evaluation can be integrated into the overall planning of teaching activities.
To fully understand the difficulties of using formative evaluations in the classroom and find ways around them, it is necessary to take a closer look at characteristics of the measurement tools and our concept of the formative evaluation.  Cardinet
 puts us on the right track by reminding us that the school evaluation can have three functions:  a predictive function (or diagnostic), an attesting function (or summative) and a formative function. He then adds: 

“The nature of the required information varies according to the type of evaluation considered, and the tools used for the collection of each type of information will also have different characteristics.” =AND( ' MERGEFIELD évaluation_considéré ,  MERGEFIELD les_instruments_appropriés_pour_recueillir_chaque_type_d )' MERGEFIELD informations_auront_donc_aussi_des_caractéristiques_différentes. \* MERGEFORMAT 
 (p. 248)  

In the same text, Cardinet draws our attention to research that recommends “we make sure there is a close correspondence between the learning methods and the evaluation methods =AND(,  MERGEFIELD les_méthodes_d )' MERGEFIELD évaluation \* MERGEFORMAT 
.” (p. 98) 

In the following lines, we will elaborate on the interrelations between the decisions to be taken and the tools required to achieve a pedagogical rather than a docimological approach to the formative evaluation. 

It is all a matter of perspective (a three-step dance)

If the students have gotten used to being graded, we may have gotten into the habit of associating various measurement tools that result in grades and quantitative data to the evaluation concept.  We believe this is the origin of our problems in formative evaluation. The words “measurement and evaluation” =AND(,  MERGEFIELD évaluation \* MERGEFORMAT 
 generally evoke a certain formality, tools and numbers.  However, to facilitate the practice of the formative evaluation in class, we must understand that the information required need not necessarily be translated into numerical symbols. 

To put things into proper perspective, let us recall that there are three steps in measurement and evaluation, which are illustrated here by examples in formative evaluation.  

First step:  the measurement that consists in collecting information and making it meaningful, usually by means of symbols (numbers, letters, etc.). For example:  in a given answer, are the elements of a concept present or not.

Second step:  the evaluation, the value judgment, based on a comparison between the data collected and the criteria. For example: awareness that a concept “was not understood”  MERGEFIELD passe_pas in the classroom.  

Third step: the decision, the intervention. For example: a list of corrective exercises, the review of an analogy and adaptation of didactic material. 

It is not the measurement tools (1st step) that define a so-called formative evaluation, but rather the nature of the decisions that will be taken (3rd step). Formative evaluation takes place when decisions are made on corrective measures to be implemented and on implementing these corrective measures during learning.

In the end, the determining factor of formative evaluation, is to be in a position to judge (2nd step) whether the desired learning is acquired and, if need be, to be prepared to correct (3rd step) the teaching or the learning or both, based on valid information (1st step). 

When we focus our attention on this third step of the process, we are led to examine our concept of teaching more closely.  Hadji
 stresses the thinking of Philippe Meirieu by stating:  the teacher is (also) a decision maker who carries out choices in order to efficiently control the student activity.  The evaluation can therefore promote learning either directly, by shedding light on the learner’s activity, or indirectly, by bringing to light the choices of the person whose mission is to facilitate learning. 

Therein rests the legitimacy of formative evaluation.  It advances the idea that evaluation must above all be useful in supporting learning. In a relationship where the professor reacts to the students’ learning, formative evaluation is directly integrated into the didactic material. It is one of the components that led Hadji to propose the concept of learning assisted by evaluation.

This vision of learning assisted by evaluation brings docimology closer to pedagogy, opens new venues and allows us to visualize new possibilities for the 1st step of the process.

Teaching formulas 

If evaluation means collecting information to make teaching decisions, this information may be expressed in forms other than quantitative.  In the classroom, the teacher can very well conduct his teaching based on qualitative information. 

Several teaching formulas
 allow for the observation, directly or indirectly, of how student learning unfolds. 

In all these teaching formulas, the students are active and can thus assess in an observable way the quality of their learning. Consequently, professors can witness their students’ learning.  

These teaching formulas are designed primarily for teaching or learning. At the same time, they provide the opportunity to gather sufficiently meaningful information to enable the teacher to make an enlightened decision. Formative evaluation is done during learning, without interrupting it, when the students are involved in active processes like laboratories, teamwork, seminars or when they answer questions in class. Formative evaluation can also be done after the courses, when the teacher reads or listens to extracts from logbooks or training journals or examines certain networks of concepts.

These teaching formulas fulfill the three requirements stated by Hadji
 that relate to the concept of learning assisted by evaluation.  Because they involve students who are active individually or in a group, these teaching formulas: 

· trigger observable behaviour (execution of a task) which is a both a learning opportunity and an evaluation opportunity; 

· allow for the collection of meaningful information, likely to guide the decision-making process;   
· allow for the progression from evaluation to action, in the form of feedback, corrective teaching or enriched learning, 

Without adding to the burden of correction, all these teaching formulas allow the teacher to gather meaningful information that does not require quantification, but which corresponds nevertheless to the first step of formative evaluation.  Within this framework, formative evaluation can profit from the didactic ingenuity of the professor: he can plan his teaching around formulas that are more enriched on the pedagogical level because they serve both learning and the evaluation of said learning simultaneously
. 

Examples

The teaching formulas listed in the table are generally well known. The majority are currently in use and already serve in formative-evaluation assisted programs. In the form of descriptive charts, we thought it useful to present four examples in order to illustrate how formative evaluation and teaching formulas superimpose each other and how one can use them spontaneously in the spirit of evaluation-assisted learning. These charts are clearly very summative
 and it would be advantageous to complete them eventually.  It is obvious they do not encompass the whole range of possible applications.

Validation

Some might question the validity of an evaluation based on the observation of what the students do or say during the learning process rather than on measurement tools.

If we can assure that the judgement is impartial, then we must stop seeking the absolute objectivity of written tests and numeric grades. When evaluating training courses, for example, we recognize that the observation of the teacher or training course supervisor is subjective.  But this subjectivity remains legitimate because it is founded on the recognized expertise of the observer. The measurement is subjective, but based on a recognized expert judgment
. 

In addition, we admit that the nature of the decisions to be taken conditions the docimological type and qualities of the tool to be used during the measurement. The more delicate the consequences, the more we must be meticulous in validating the measurement tools.  In formative evaluation, the decisions to be taken, important as they are, allow for the gathering of information in a more spontaneous and informal manner.  

We will use mainly pedagogical arguments versus docimological data to justify the legitimacy of carrying out formative evaluation in conjunction with the proposed teaching formulas.  Hadji
 quotes several authors who seem to have become aware of this and who seek to “replace this impossible quest for absolute objectivity with a more coherent relationship between =' MERGEFIELD objectivité_dans_la_notation \* MERGEFORMAT 

 = MERGEFIELD substituer_à_la_quête_d ' MERGEFIELD une_impossible_objectivité_le_souci_de_la_cohérence \* MERGEFORMAT 
 the intention (to assist learning) and the evaluation procedures”.

The Journal Book

Situation scenario

Each week, the students are invited to:  

· describe the links which they perceive between a new concept and a previously studied concept;  

· make a personal synthesis of the concepts introduced in the classroom.

Pedagogical benefits

The journal book stimulates a personal and active involvement in class. It makes it possible to establish abstract links between knowledge and experience. It promotes the integration of knowledge.  

Formative evaluation

Information gathering:  The professor does a weekly reading of articles from various newspapers.  

Possible decision:  During the next course, there can be a review of errors detected,   oral clarification of concepts in class or discussion on identified links. 

Teamwork

Situation scenario

After a summary presentation, the students are divided into teams of four to carry out a specific task in the classroom.  

Teaching benefits

The students are active and learn how to solve problems in groups. 

Teamwork supports tutoring by peers and mutual assistance.

Formative evaluation

Information gathering:  During the work, the professor circulates between the groups taking notes on the nature and quality of what is being done in relation to the task to be completed.  

Possible decision:  During the next course, there can be a review of errors detected,   oral clarification of concepts in class or discussion on the links identified.

Networks of concepts

Situation scenario

After a presentation on a subject, the teacher asks that dyads create networks of concepts based on the concepts presented.

Teaching benefits

The creation of a network becomes a learning mode. Teamwork engages the students actively.  Shown on a single sheet of paper, the networks illustrate the students’ understanding of the contents.  

Formative evaluation

Information gathering:  The professor circulates among the teams or randomly asks two or three teams to orally explain their network.

Possible decision:  The professor immediately sees what was not understood and where his teaching was not clear.  He can thus immediately review both the content and his teaching.  

Asking questions in class

Situation scenario

During the course, the professor asks questions of varying levels of complexity and leads the students to find answers.

Teaching benefits

Questioning is used to guide the review, to recap. 

Students learn how to formulate and use various levels of questioning to study and to learn. These questions are exercises in critical thinking. 

Formative evaluation

Information gathering:  Attentive listening to the contents of answers provided, the number of students who answer and the nonverbal behaviour help the teacher determine the quality of the learning.

Possible decision: The teacher can intervene by commenting on and correcting  answers (restatement of the presentation, corrective teaching and enrichment).  He also takes the opportunity to adjust and fine-tune his questions.

Conclusion 

It is not our intention to suggest that we should eliminate the use of measurement tools in formative evaluation. They will always be relevant and will become even more beneficial once we reduce drawbacks and increase the effectiveness of tools such as computerized testing.

We also concur with the fact that using teaching formulas, within the framework formative evaluation, has several advantages: 

· all these formulas are directly useful for learning; 

· the students are actively involved; 

· consequently, all these formulas can provide the professor with information on how learning is progressing; 

· they do not require any writing or correcting of exams; 

· they do not require an interruption in the teaching or learning process. 

Altogether, the main thrust of these teaching formulas is perhaps to confirm to teachers that they already successfully implement formative evaluation and to encourage others to give it a try.  In all situations, formative evaluation via a given teaching formula, in the classroom, should be compatible with the teaching and evaluation concepts described by Mogenier and Parisot
: 

"While insisting on the fact that an evaluation is the gathering of information to facilitate learning, the teacher is invited to join in a Copernican revolution.  It is no longer teaching that is important, but rather the optimization of the teaching apparatus to the benefit of student learning.”

Text 11

In defence of formative evaluation

Ulric Aylwin

This text recommends and intends to demonstrate the need to eliminate the summative evaluation used during a trimester and to reserve it exclusively for the very end to evaluate the “sum total” of learning. It is our opinion that evaluations conducted during the course itself should only be of the formative type.”

It is self-evident that such a position is likely to shock many, including those who are deeply involved in their current teaching practices, those for whom the summative evaluation is also an opportunity to give formative feedback, those who wear themselves out correcting students’ work or examinations, and those who feel they need the pressure of grades to incite students to carry out or improve their execution of certain learning tasks.

These are the people that we want to forewarn by stating that if the concepts discussed here systematically oppose formative and summative evaluations, their purpose and respective roles, it is certainly not to discredit the work achieved by those who have amalgamated these two evaluations.

In short, this text proposes a new practice in which a conscientious professor will be able to devote his energies to the creation of tools and teaching strategies rather than the correction of papers, and where the level of student motivation will be that much greater knowing that it will no longer depend on grades.

For the very large majority of teachers, to evaluate means to correct and to grade,   in other words:  to do a summative evaluation.

However, without denying the essential nature of the summative evaluation, we want to draw attention to the fact that it has harmful effects when it is introduced within the course itself, instead of restricting it to a more limited role of evaluating the sum of knowledge acquired by the student at the end of the learning period.  What we would like to see happen first and foremost is for the word ‘evaluation’ to spontaneously evoke the image of motivated students within a formative evaluation approach rather than of a professor making a summative evaluation.  

The main thrust of our text will thus be “the defence and illustration”
 of formative evaluation, on a background of caution against the encroachment of summative evaluations.  To accomplish this, we must start, as suggested by Paul Valéry, by “cleaning up the verbal environment.”  

Delineation of concepts

Formative evaluation, as its name indicates, takes place during learning and is designed to regularly inform the student and the professor on the degree of success of the learning and the teaching. This evaluation does not provide any grade to be entered on the student’s report card. Conversely, the summative evaluation, as its name indicates, aims at evaluating the sum of knowledge or skills acquired at the end of a stage or an entire course. This evaluation results in a grade entered on the student’s report card.

Formative evaluation and summative evaluation

To better understand these two types of evaluation, we will describe in a comparative mode their respective characteristics.  

The first characteristic sheds light on radically different goals, and consequently, on the relative importance of the two kinds of evaluation.  It is clear that the goal of the formative evaluation is to help the student develop for himself, while that of the summative evaluation is to help the administration decide the academic fate of the student.  However, unless we believe that children are born and attend school primarily to be evaluated by administrators, it goes without saying that formative evaluation must come first in education, the other form of evaluation being a constraint imposed at school for administrative purposes. 

The second distinction (competence and performance) is complementary. On one hand, there should be no limit to the amount of growth a student wants to experience – something we should strongly motivate – in a course.  Such growth is sustained by the use of formative evaluation. On the other hand, the level of requirements, on a summative plane, cannot exceed the degree of performance that we can “reasonably” expect of a student in a given course. In other words, there are no limitations as regards targeted competency, whereas there are precise thresholds established to measure required performance (we will come back to these concepts later).

The third feature (aspects covered) clarifies the preceding distinctions.   In all courses, regardless of subject matter and academic level, what matters first and foremost is the basic education and also the acquisition of a general culture. These aspects lend themselves readily to formative feedback, but are difficult, on the summative plane, to evaluate accurately within the framework of a particular course, considering we are dealing here with education that transcends the actual courses, disciplines and levels of the school environment.  This is why we stress the fact that, while a formative evaluation can cover all possible aspects, we must limit our expectations as regards a summative evaluation. 

Another source of divergence between the two evaluations is their respective goals which lead them to view the same object in a different way.  Thus, relative to the student’s acquired knowledge, a formative evaluation seeks to make a diagnosis on the nature and origin of the missing elements, whereas a summative evaluation is limited in scope to identifying the elements that determine the grade to be accorded.

To take the above logic one step further, a diagnosis made within a formative framework leads naturally to an action plan on the part of the professor and to corrective teaching for the student, whereas, within the framework of a summative evaluation, the grade will be used to classify the student on the academic level and, possibly, allow or prohibit access to the next stage.

The sixth major difference refers to the work achieved by the student and the professor in each type of evaluation.  Since the principal agent of learning is the student, and since evaluation is at the heart of all learning, it goes without saying that it is the student who must accomplish most of the work in a formative evaluation approach.  On the other hand, since the professor is the agent who represents society, and since the grades he assigns have a decisive impact on a student’s future, it goes without saying that it is the professor who does the work required in a summative evaluation
.

The final characteristic (to which we will return later) is that the very nature of each type of evaluation requires that formative evaluation be done frequently, while summative evaluation be limited to occasional use during the trimester or, even better, be used only once at the end of the course. 

	FORMATIVE EVALUATION
	SUMMATIVE EVALUATION

	1. Its goal is to educate the student.


	1. Its goal is to provide information to the administration.

	2. Aims at maximizing the acquisition of competency.
	2. Seeks primarily to identify a minimum threshold of performance.

	3. Covers as many aspects as possible.
	3. Covers the essential aspects.

	4. Diagnoses the nature and the origin of gaps in knowledge.
	4. Measures the extent of gaps in knowledge.

	5. Leads to an action plan and corrective measures.
	5. Leads to classification and selection.

	6. Entrusts the student with the greatest portion of the work.
	6. Entrusts, in general, the totality of the work to the professor.

	7. Is very frequent.

	7. Is infrequent.


Competency, tasks and performance

Before making a more detailed study of the two kinds of evaluation, we must distinguish between three other concepts:  competency, tasks and performance.  

Competency is the overall knowledge, skills and attitudes that are acquired gradually.  They form such a complex whole that we can only get fleeting glimpses of it, based in the execution of a task where it manifests itself, even a task as simple in appearance as formulating a sentence. It would therefore seem rather pretentious to believe for instance that, based on a drafted analysis of a style of writing; we can deduce the extremely complex competency that underlies this ability
. Actually, given that competency is invisible, it will always be beyond any measurement tool. The only thing we can observe, and thus measure, is a manifestation that “implies” an underlying competency. In other words, all we can observe are performances, whose link to a specific competency will always remain uncertain.  

These distinctions will be useful for us when we return to the summative evaluation. But first let us examine the formative evaluation.  

Formative evaluation

The importance of the formative evaluation will become more obvious when we examine why it is of primary importance and must be frequently used. This will be followed by a look at how the professor and students are to intervene in such a context.  

Advantages of formative evaluation

The value of this evaluation lies in the fact that every learning action only reaches completion when there is feedback that informs the learner of the relevance and effectiveness of his action.

Let us examine a few reasons to choose formative evaluation, by referring to Edward Deming, creator of the Total Quality Management (TQM)) model. Among the fourteen principles on which Deming bases TQM, there are three that we feel refer to formative evaluation.  

· The first principle is that we should emphasize the process rather than the product.  The product is just that, a product, i.e. the result of a process.  If the product is defective, it is because there were gaps in the process. Therefore, quality control must be exercised at every stage of the process. In learning, this implies that the student is called upon to control every stage of his work, with the professor’s help, and to progressively correct the gaps in learning that are identified.  For example, it is not only necessary to identify the gaps in an introductory paragraph, but also to ensure that the paragraph be adequately rewritten immediately, instead of relying on a hypothetical improvement in a future production. 

· The second principle is that cooperation is more effective than competition. In the “quality circles”, inspired by the philosophy of Deming and which contributed immensely to the success of Japanese industry, foremen and workmen are part of a team where all the decisions are made jointly. The team has only one goal: to improve. The team’s only competition is itself.  In education, this means that the classroom is a community of learners where the professor and the students make up a large quality circle that includes more restricted circles that are made up by teams created for cooperative learning. It is only in such a context that the resources of individual students, the professor and the entire group can be put to full use.

· The third principle is that a climate of security is more productive than a stressful one caused by external control and “performance bonuses”. Experience has shown that employees who work under pressure to meet quotas set by company executives, and who risk being penalized for insufficient production, have a lower output than employees who work in a climate of confidence and security.  In a stressful environment, people do not give their “all” and lack creativity.  In the context of learning, this implies it is necessary to avoid placing students on a sort of assembly line, where they must all produce the same result, in same quantity and at the same rate. This supposes, in particular, that we give up the use of grades as a motivational tool, and put the emphasis, instead, on formative feedback.  
Other reasons, based on current teaching experience, also support formative evaluation.   
· When the professor does an evaluation, it is done quickly.  When there are grades connected to the work, what is costly time-wise are the precautions that must be taken to ensure an adequate response to eventual “grade negotiators”. Conversely, in the relaxed framework of simple formative feedback, we quickly identify the qualities and gaps to be brought up with the student.   
· With formative evaluation, as seen earlier, it is possible to take basic education into account which is more difficult to assess in a summative evaluation administered for report card purposes.  It is very difficult to isolate the specific effect that teaching dispensed over a limited number of hours has on competencies that require a lifetime to master.  More precisely, any evaluation, in any discipline at the college level brings into play the teaching received by a dozen previous teachers.  From this perspective, a formative feedback is not problematic, while “grading” the content of basic education, as if this education was the result of our teaching, is hazardous. This is equally true when talking culture.  Culture is based on childhood foundations and develops through time; it is greater than any one individual course. To reiterate, formative feedback is necessary and easy to do.  A summative grade can be a dangerous tool.

· The formative evaluation makes it possible to reduce the burden of corrections, by entrusting to the students the essence of the work involved.  Here is how it works: students must frequently produce a variety of work that is an essential part of their learning process; this work must obviously be evaluated and corrected. Since the professor does not have the time to do the work himself, the students must handle it. This is not possible within a summative framework, because the professor himself must guarantee a valid, complete and reliable evaluation. Consequently, all the tasks that do not absolutely require grading, should be evaluated within the formative framework and should be entrusted to the students.
· When the formative evaluation is completed mainly by the student, he then assumes, and rightly so, the responsibility for his education. It is essential that that the student be at the centre of all cognitive activity, since he is the only person who can educate himself.  Concretely, any analysis, evaluation or correction done by the professor “rather than” by the student deprives the latter of a learning opportunity
. Seen in another perspective, the fact of allowing students to assume responsibility for their work, results in a healthy professor-student relationship, where the professor does not try to be the orchestra player who knows all the instruments better than the musicians, but rather the orchestra leader who helps each musician give his very best.

· Another advantage of the formative evaluation, which has already been alluded to, is its diagnostic and descriptive nature. The purpose of an evaluation is to provide accurate information on various aspects of the student’s work.  Whereas a global grade offers no information on what it covers, comments made within a formative framework focus on qualities and weaknesses in work as well as improvements to be made
. 

· The final advantage we will discuss here (the list could go on) rests on the fact that formative evaluation enables and even elicits intellectual risk-taking, contrary to a summative framework which invites students to stay on beaten paths.  In the latter situation, coming up with an original solution, expressing a personal thought or using a different style is likely to generate bad grades. So it goes without saying that the student will prefer to stick to the old formulas. In a formative context, on the contrary, divergent thinking, the courage to live new experiences, a taste for risk and originality are values that not only come into play but can also be recognized and encouraged.

The need for frequent formative evaluations

All learning activities require feedback that informs the learner on the relevance and the effectiveness of his physical or mental actions. 

For example, on a physical level, no one would expect a ski instructor to defer the evaluation of a position or movement likely to cause a serious fall to a later summative date.  Similarly, on the intellectual level, consider the case of didactic material in computer software that allows a user to be immediately informed of the correctness of his reasoning, the relevance of his decisions and the effectiveness of his actions at each stage of the process. 

The need for frequent feedback is obvious; we can better understand its scope by successively examining its impact on cognitive and emotional levels.  

· The first argument in favour of a formative evaluation and its frequency is of a cognitive nature: we want to ensure that learning is adequate and has been properly mastered.
· Adequate learning means that the concepts taught are understood by the student from the very start, in a correct and precise way:  correct, i.e. the student correctly grasps the meaning of the words or the formulas used; precise, i.e. the characteristic features of the concept are perceived with clarity and the semantic borders of a given concept are clearly distinguishable from similar concepts.

What is necessary to stress with formative evaluation, is that the initial contact with the concept under study must be adequate.   This is because the processing of all data occurs via a neuronal circuit whose path becomes imprinted and engrammed in the brain due to a physiochemical reaction occurring at each synapse.  Consequently, whenever the student is faced with the same stimulus-information, he will process it according to the neuronal pathway.  Therefore, if a student does not “grasp” a concept from the start, any recall will only serve to reinforce the error.

Fortunately, a concept is not usually stored instantaneously in long-term memory. It remains, for a certain period of time (from a few seconds to several minutes) in short-term memory, or working memory, where it is still possible “to work” on the concept and correct the flaws… on condition, of course, that a formative evaluation intervenes early enough to allow the student to detect his error and enable him to correct his neuronal circuit in time.  

· Properly mastered learning involves at least two things: the deepening of comprehension and long-term memorization.

The deepening of comprehension requires that the student review for himself and in his own terms, the information received. This also implies that the student stores this information in his brain within other related and relevant information networks already stored there. For example, the concept of homeostasis in biology will be put in a parallel relationship with the thermostat concept in physics, or the balance between supply and demand in economics.  It is precisely this process that is made possible by every formative evaluation, which forces each student to reactivate information, to verify the interpretation of it and to store this information in a relevant place within a suitable network of concepts.  

In connection with storage in long-term memory (as noted earlier, this is not a spontaneous act), in many cases, it simply does not occur.  What does occur is that what the professor says goes in one ear and right out the other, without any data stored at strategic points in long-term memory where it could be recalled if the student needed it.   Contrary to this, every exercise in a formative evaluation gives the student time to re-think information and interpret it according to subjective cognitive models.  This is what allows the information to be firmly stored in long-term memory.  

· The second reason for doing frequent formative evaluations is of an emotional nature and touches upon several aspects of motivation. 

In the case of a presentation for example, motivation is generated by including evaluations that allow the student to stop and check his comprehension of what the professor is presenting.  In this way, a situation is created in which those who have not understood can identify and fill in the gaps, while those who have understood get to see their learning reinforced.  This process of periodic reviews, of “self-portraits”
 is one of the best ways to motivate students.  A student in difficulty will want to improve the negative self-image being reflected back to him; and, the student who succeeds will want to maintain his favourable image.  

Another advantage of the formative evaluation is the feeling of security that comes with awareness of personal progress and recognition of gaps in learning. A student who sees his success is reassured.  In the same way, a student who sees the gaps in his learning is reassured because he knows exactly what he must acquire.  

A final source of motivation is the challenge with which each formative evaluation confronts the student.  It is this challenge that piques the student’s curiosity, energizes his will and creativity and his desire to succeed.   

In summary, frequent formative evaluations are invaluable for their effectiveness at cognitive and motivational levels.  

The use of formative evaluations in a course

Let us first distinguish between the evaluation done at the start or end of a course, and the evaluations occurring regularly throughout the course.  

· In the first instance, the purpose is to verify, by a test or an exercise, either before or at the start of the course, what knowledge each student already has in relation to the subject matter that will be presented. Then, another test or exercise is administered at the end of the course to give each student the possibility to see what knowledge or new skills he has acquired in the course.  
The preliminary formative evaluation is doubly necessary; on one hand, before broaching a new subject matter it is essential that the student reactivate prior knowledge, initially to avoid wasting his time with what he knows already, then to allow him to confront and integrate the old and the new learning and, finally, to have him formulate questions on the new subject matter to be covered. On the other hand, becoming aware of where he is at the start of the course and also at the end shows the student his progress during the course, an essential condition for maintaining motivation.  So the role of the evaluation done at the end of the course is to highlight the progress made, while ensuring a synthesis of the course.  

These two instances of formative evaluation are brief and do not demand any correction on the part of the professor. It is up to each student to verify his own level of knowledge versus the answer sheet provided by the professor.  

· As for the series of short formative evaluations that should take place during the course, we suggest the following formula. Approximately every fifteen minutes, the professor suspends his presentation and asks a question, or asks students to perform an exercise that will allow each student to evaluate his comprehension of the subject matter that has just been introduced. Concretely, students working in pairs take a few minutes to find the answer, after which the professor checks the answer given by a few of the dyads then reveals the expected answer.   Only then does the presentation continue. 
It is very important to note here that the form and frequency of the formative evaluation can vary significantly depending on the methods used.  We have referred here to a lecture framework.  In the case of teamwork or laboratory experiments, for example, the teaching method or activity itself contains various modalities of formative evaluation, which eliminates the need for frequent interruptions for evaluation. We are assuming here, in a lecture framework, that the presentation is filled with new terminology and concepts, hence the need for frequent applications of formative evaluation. When the presentation mainly involves the comprehension of a general perspective, the observation of a demonstration or the awakening of personal insight, it is not necessary to resort to such frequent formative evaluations.   

Within a presentation context, we propose that each formative evaluation be short, that it not involve any correction for the professor and that it make it possible for each student to correct, if need be, his comprehension of the concepts, before they become fixed in long-term memory. The formats that these questions or exercises can take are varied. Here are some examples:

- identify key words that capture the essence of the previous presentation; 

- give an example of a rule or concept that has been introduced; 

- identify the rule or concept introduced by giving an example; 

- identify concepts in the presentation that were not understood; 

- link elements taken from both lists; 

- compare notes; 

- write a sentence/abstract or a recap; 

- draft a question covering the essence of the subject matter introduced; 

- draft questions and answers; 

- identify tenets or outcome of a result or situation; 

- place facts and data in chronological order or classify by order of importance; 

- build a schematic of the concepts;

- find the missing, erroneous or foreign element in a given definition or diagram.  
All these exercises further the goal of providing students with feedback on the quality of their learning at sufficiently frequent intervals.  This formula has many other advantages as well: 

· better learning, thanks to feedback on performance, correction and reinforcement of concepts;  
· motivation as a result of ongoing supervision provided by the professor; 

· motivation through a series of self-portraits; 

· memorization through the reactivation of knowledge; 

· memorization through the varied treatment of the concepts by the student; 

· renewed attention by varying  how the exercise unfolds; 

· information for the professor on the learning achieved. 

As we can see, the formative evaluation can be frequent without encroaching on the time spent teaching and without increasing the burden of corrections. Thanks to this frequency, it can also help achieve the benefits listed above.  

Students assume responsibility for the evaluation 

What has been discussed above is the active participation of students involved in their learning thanks to a simple series of questions from the professor. Can the student be expected to assume responsibility for the evaluation of complex work?

Why?

The first reason is that the quality of a student’s learning depends directly on his ability to adequately evaluate his learning. This point is crucial: there is no real learning as long as the “quality control” aspect of learning remains apart from the learner.  The learner must always be the first to evaluate his ideas and productions. He must, gradually, with the assistance of his fellow students and the professor, acquire complete mastery of the criteria and the tools necessary to adequately appreciate the relevance, quality and effectiveness of his actions.  

It is not a question of diminishing the role of the professor in evaluations but rather of positioning it.  The role is primarily to teach students self-evaluation and allow them to assume ever-increasing autonomy in assessing what they are doing. 

The second reason is the need to develop the capacity for metacognition in the student.  Metacognition is the ability to know how we learn, to see how we think and therefore manage our learning process more effectively.  For instance, the ability of a student to see how he proceeds to understand exam question, what he does to retrieve relevant information from his memory, etc.  Research has shown that metacognition is one of the key traits in students who succeed.

Metacognition is an integral part of self-evaluation, it causes the student to become aware of his learning process and is an essential element in any teaching strategy.  

The third reason is the need to minimize the burden of corrections.  The key role of a professor should be the creation of educational strategies and tools to support the strategies so his students can learn.  However, time is required for this creation and if the professor spends all free time on summative evaluations, it becomes impossible to create.   It is important therefore, that the summative evaluation be reduced to a minimum while we maximize use of forma​tive evaluations entrusted to the students themselves.  

How?

In general, students who begin college are poorly equipped and ill prepared to evaluate their own work.  It is necessary to identify a strategy to allow for the gradual development of this capacity for self-evaluation. 

The first stage of the strategy will be to encourage students to take control of their own evaluations.  To show them how to rebuild confidence in their own judgment, which may have been lost somewhere along the academic road traveled. 

The second stage will help students define the criteria for each activity so they may evaluate their work correctly.   This can be done through a series of exercises where students evaluate their own work according to a specific criterion – coherence for example – and then justify their evaluation with supporting proof.  One way to do is to have students evaluate the same text.  In groups of four, each team evaluates and assigns a fictitious grade to the work presented, based on the selected criterion.  Together, teams then work towards a consensus on the final grade.  The criterion is clearly defined through the use of examples, with the help of the professor in a plenary.  Another simple formula is to have each of the four students supply their own text.  In this case, the individual initially evaluates and grades his own work, then allows each of the other three to evaluate also, one after the other. The student then does a final evaluation of his work, based on the evaluations he received from the other three.  The last step is a plenary session with the professor to ensure students have a clear understanding of the criterion.  This approach is repeated for all other criteria.  

The third stage requires that all work handed in to the professor be accompanied by self-evaluation, wherein the student will have assigned a (hypothetical) grade to his work and justified it.

We can see that the process implies that students initially evaluate their own work; then the work of others; at the end of the process, the professor intervenes with a progress report.  The degree of seriousness with which students undertake this work depends on the follow-up done by the professor.  It is also dependent on the degree to which the students recognize that they are building for their future and acting on their ignorance and incompetence.

There are many ways of using formative evaluations without overloading the professor.  For example, the students can be asked to draft a summary at the end of each course that will allow them to clearly see what they have learned. Previous course contents can also be reviewed at the start of the next class.

In addition to evaluating their work, students can also contribute to the preparation of examinations.  They may recommend questions on specific topics or draft questions themselves and the correct responses, etc.  Since learning belongs to the student, the professor should entrust him with the greatest possible number of pedagogical tasks likely to support his learning.  

After this tour of the formative process, we can better understand the summative viewpoint.

The summative evaluation

Many people lack a clear idea of the exact role played by the summative evaluation.  This misconception is apparent in the manner in which the summative evaluation is used and overused, and the subsequent teaching difficulties. The solution consists in limiting the summative evaluation to its specific role. 

Confusion surrounding the summative evaluation

In general, professors maintain a love-hate relationship with the summative evaluation.  On the one hand, they like it as a “motivational tool”, i.e. they use the threat of grades to motivate students “to work”; on the other hand, they bitterly deplore that students “work only for the grade”.  Primarily though, professors rightly complain about the burden of corrections which these evaluations necessitate.  

There is another reason for the frequency with which a professor will use summative evaluations during the trimester. It is the belief that evaluations should be administered and graded by the professor.  Since students must be regularly provided with updates and evaluations on their performance, this leads to the erroneous belief that there must be a specific number of “summative-formative evaluations”.  As a result, both forms of evaluation become corrupted.  

Problems arising from the use of summative evaluations during the trimester

The first difficulty is that evaluations done during the learning phase cannot really be called “summative” since it is only at the end of the session that we can measure if learning has been sufficiently integrated to allow the student to achieve the complex tasks identified in the objectives. 

In fact, a grade resulting from averaging the score on several summative evaluations given during the trimester can be misleading as it provides a false assessment of the student’s actual performance level at end of course.  For instance, let us compare the average results of two students in a course where the last of four summative tests is a final recap exam that covers all the subject matter. Student A, who did remedial work, scored the following percentages:  30, 40, 60, and 90, for an average of 55%.  Student B made sure that he applied himself early on in the trimester to get a good final average, then invested less and less time in his studies as the trimester progressed.  His percentages were: 80, 75, 70, and 65, giving him a general average of 72.5%.  In fact, student A achieved greater mastery of the subject matter than student B - a 25% difference.  However, the grade entered on the report card shows him to be 17.5% below his fellow student.

A second more serious problem that impacts learning is the loss of intrinsic motivation. An assigned grade is an extrinsic reward (or punishment) for work done.  It originates outside the student and does not have any intrinsic value for him, i.e. this reward/punishment has no connection with work on personal development in which the student is both the initiator and the recipient.  

Research clearly shows that extrinsic motivation has minimal impact on galvanizing a student into action and devoting energy to his studies. In fact, the more frequently we assign grades, the more we see a decrease in student interest for the subject matter itself.  A vicious circle quickly ensues. The professor who is faced with students who lack motivation relies more and more heavily on the threat of grades to motivate them. Meanwhile students with little or no intrinsic motivation require, and expect, increasingly high grades.  In other words, education loses its meaning and the young believe that what counts for them at school is not preparing for their future life and destiny, but rather getting good grades to satisfy the needs of the system
. 

Another problem that comes with extrinsic motivation is that students limit their efforts to doing only what is necessary to get a good grade. This is reflected in such questions as: “Does this count? Will this question be on the exam?” Under these conditions, the student limits himself to surface learning, learning by rote and applying formulas mechanically without questioning the principles or the applications.  Conversely, intrinsic motivation seeks to deepen understanding and achieve in-depth learning, by analyzing the structure and the meaning of knowledge, by linking new concepts to personal experience and by discriminating between arguments, evidence, relationships, structures and others
. 

In closing, the use of frequent summative evaluations during the trimester results in intrinsic de-motivation.  Learning becomes superficial and fleeting given that after the exam, a student discards the content he has memorized since his goal has been reached:  getting a good grade.  All of which reinforces the importance of limiting summative evaluations to their role as a final evaluation.  

The role of the summative evaluation

The summative evaluation belongs at the end of the learning process.

Given our preference for summative evaluations, it can seem unacceptable to postpone this evaluation until the very end and to rely on formative evaluations during the trimester.  However, this is the way it is done in nursing for example where training takes place at the hospital.  We also find this practice in most disciplines; for example, in skiing, the instructor does not get his diploma based on the accumulation of grades given after each lesson, but rather by demonstrating that he has acquired the learning and required skills by the end of the course.

 Other examples are law and medicine where we do not become qualified in a given field because we can demonstrate our scattered knowledge of the subject matter, but because we can solve complex problems by applying a whole range of knowledge and capacities.

Moreover, all new courses at college level are defined (or will soon be) according to a general objective described in the form of a task to be achieved by end of course, and a synthesis-exam (comprehensive assessment) to be successfully passed as a condition of certification.  This amounts to nothing more than a larger than life summative evaluation.  The normal standard we want to achieve is one summative examination at the end of each course.   

In closing, we briefly look at the interaction that exists between formative and summative evaluations.

Relationship between formative and summative evaluations

Learning that is evaluated at the summative stage will have benefited from feedback given during the learning process; however, this does not mean that both evaluations cover the same material.  It is also important that the content of the summative evaluation does not exceed that of the formative one, although the reverse is not true.  Learning acquired during the trimester should overflow the borders of the summative evaluation. In other words, there are no limits to the learning we must help students acquire during the course, whereas there are very precise pre-established borders that should not be exceeded with summative evaluations. 

What we stated about the content is true also for the forms and the means of evaluation:  the summative evaluation must not include types of questions that were not used within the formative framework. 

The number of category-based questions will vary between both forms of evaluation.  For example, a formative framework may ask many developmental questions that are necessary for learning but do not add to the burden of corrections; whereas in a summative examination, there should only be one developmental question to gauge mastery but many objective questions that provide measurement yet do not require long written answers, thus avoiding extra corrections for the professor
. 

Another difference between the two evaluations is that the formative one is detail-oriented whereas the summative one is global for ease of correction as well as validity and measurement accuracy
. 

As we can see, there is room for much flexibility in the contents, form and ways of using formative evaluations, whereas a summative evaluation must not exceed the ground covered in the course, nor the scope of the task set as a course objective.

Conclusion
The summative evaluation used as a motivational tool and as a periodic information vehicle for students is so ingrained in teaching methods that it is difficult at first glance to imagine a practice that is at the opposite pole i.e., an approach to motivation where the absence of graded evaluations is the first principle.  And the situation appears even more Utopian when we realize just how much change is involved in the academic organization and the professor-student relationship.

However, testimonials
 from professors who have eliminated the summative evaluation in favour of formative ones are unanimous:  admittedly, the first steps are difficult and require much work (to restructure the teaching), but positive results are quickly seen and soon the professors are convinced that it is the right path. The results are threefold:

The first effect is a strong increase in student motivation. Liberated from the Pavlovian reaction to grades i.e., released from the obsession for grades during the entire trimester, the only remaining motivation for applying themselves on a daily basis is the students’ desire to acquire something useful and important for them.  

The second result, a consequence of the first, is a clear improvement in the quality of learning. No longer dependent on external gratification, students look for satisfaction in the quality, the beauty we could say, of what they succeed in producing by and for themselves.  

The third advantage is mainly for the professor. He stops being seen as a controller and a “pressure tactic salesman” and can now be regarded as the key resource for  the group, needed by all to succeed in their personal endeavour. 

To incorporate the formative evaluation into the core of the pedagogical fabric is admittedly not enough to guarantee success, but it is a fundamental condition for this success, and perhaps our best guarantee.  
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