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Abstract
On the basis of experiences and studies developtgtilast ten years, the contribution aims
to discuss some different peculiarities between péoative Learning and Peer Tutoring
models in Mathematics lesson. These models areifispéaterpretations of a way of
conducting Mathematics lessons which requires ttieviey of students, their personal
participation in the construction of knowledgethe description of the two teaching-learning
models, the analysis will deal in particular withetsocial aspects these models involve.
Describing these two modalities of cooperationg dte importance of the care for the choice
of suitable mathematical tasks and for differerdggmgical setting they require will appear
clearly. The issues described, together with thelogies and differences between the two
models, could contribute to suggest more adequdsetical projects for teachers and deeper
studies about students’ collaboration based mddelgsearchers.
The Cooperative Learning Model
Starting from the conviction that it is necessaryrédefine the didactic system (teacher —
student — knowledge — environment, Brousseau, 1997he terms of a more global
interpretation of the personal relationships whitlertwine in it (Pesci, 2002), | studied and
put in practice with a group of teachers the madétooperative learning”. It is well known
that it is an educational strategy based on sowéliation: the resources for the construction
of knowledge are the students, who are called iyabim to accomplish a disciplinary task and
to develop social abilities and the role of theckea remains fundamental, being the organizer
and facilitator of the entire process. In the qdotwork | described an historical itinerary of
the development of this teaching-learning modethia last 30 years, detailing the general
principals which the model is based on: in synthegositive interdependencavhich is
reached when the members of the group understatdotiaboration is necessary and that
individual success cannot exist without collectseecess; furthermore, it is fundamental the
definition andassignment of role® each component of the cooperative group. Thisidn
of social and disciplinary skills amongst the mersbaf the group encourages collaboration
and interdependence, assures that individual ikildre utilized for the common work and
reduces the possibility that someone refuses tparate or tends to dominate the others.
Another essential component regardscial abiliies an efficient management of
interpersonal relationships requires that the stigdknow how to sustain a leadership role
within the group, take decisions, express themsehm listen, ask and give information,
stimulate discussions, know how to mediate andhéwes know how to encourage and to help,
facilitate communication, create a climate of trasid resolve possible conflicts. These
abilities must be taught with the same awarenedsare with which disciplinary abilities are
taught.
Without entering in other details (for more pragimaspects | remind to Pesci, 2002, 2004), |
believe important for the aims of this contributitmsee the fiveoles in each cooperative
group, according to the translation of this modmiealin the practice of our experiences.
the orientated to the taskhis is the student who must make sure that fosgreaches the
best result in relation to the mathematical tasigaed. He has to translate the task into an
appropriate work plan, making sure that no-onesst in secondary aspects of the problem,
making the point of the situation and urging theugr to take decisions;
the orientated to the groupghis is the student who is responsible for thencwnicative
climate. He must, therefore, make sure that everyaarticipates positively in the solution of
the task, encouraging anyone who seems to befiaulliy, making sure that the interventions
are balanced in times and ways and playing dowrpasgible conflicts;
the memoryhe is responsible for the verbalization of theutes of the group. During the
work, he repeats the shared decisions, asks farahgrmation of partial formulations of the
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results and of the final report, agreeing withdadlthe components of the group, but overall
with the speaker

the speakerhe is the manager, for the group, of the oralorepn the results of the
collaborative work carried out. He arranges, vttt memorythe final version of the results
reached and reads them to the entire class inrnthlepresentation phase;

the observerhe is responsible for the observation of theradgve process of the group. He
observes whether or not each one carries out sheatatively and appropriately, for example
without predominating, whether or not each oneablit performs correctly his role. He takes
notes on what he has observed and communicates tindime entire class in the final
discussion phase.

It is essential that there is the rotation of thedes for the students: each one must have the
possibility to live everyole, making experience of different duties to accosiplonly in this
way all his/her resources could emerge and develop.

The role foreseen for the teacher is thasugbervisor. Beyond the organization of the work
outside of the class (choice of the disciplinaiskiachoice of the criteria for the formation of
the group, preparation of the didactic material);lass, during the cooperative work, he must
not give suggestions relative to the solution & thask assigned but be particularly attentive
to the interrelational processes.

At the end of the group work there is a class dismn in which all the results obtained are
shared, as well as any possible unresolved probleriéis final phase foresees the
presentation of thepeakersand then the presentation of tbbservers At this point the
discussion is opened up to the whole class antetiaher is responsible for a fruitful debate,
both on the results of the disciplinary task assiand on possible problems emerged during
the assumption of the roles. It is, therefore, entdhat opportunities for reflection, both on
the discipline and on the interpersonal relatiopshare continuously offered to the class.

At the conclusion of all the work, it is importahiat the students are invited to express their
evaluationof the work done, for example, on a form prepdredhe teacher, structured with
precise questions or open for freer observatiorthéptudents.

In relation to the cooperative experiences alrezdyied out and analyzed it must be stressed
that positive results have been reached both oms@ptinary and on a relational level
(Baldrighi et al., 2003, 2004, 2007). The most #igant attitudes and behaviors observed by
teachers have been the following.

On the disciplinary level, the pupils learn to ablbrate in order to get a good result, thus
reducing the anxiety often connected to individiagks and facilitating the learning process;
they get more easily involved in the developmentcohcepts and show that they feel
protagonists and active players in the discoveaiws elaborations carried out; they become
aware that collaboration is much more rewarding tbampetition and gives better results;
they show greater motivation in learning and they more trust in their own possibilities
(this is particularly true for students of an imediate/low level), spontaneously expressing
their ideas and thus voluntarily bringing themsslirgo play.

The positive value of cooperative experiences sefdso to interpersonal relationships:
students more easily develop or consolidate frieipglshey realize that it is not necessary to
be “the best” of the class in order to be accepttlit and give useful contributions for all;
they show a better willingness in following thedkeer's didactical project.

The Peer Tutoring Model

After some years of practice based on @uwoperative Learningnodel, we developed also
experiences in secondary school throger Tutoring aiming at both the disciplinary
support for pupils in difficulties and the involvemt of students (whether or not in
difficulties) in the same project (Torresani, 20083suming that usual support classes do not
always give satisfying results and are quite disagmg for teachers too (Torresani, 2008,
Cusi, 2007), it seemed a better choice to orgamitigities involving the entire class with the
aim of recovering disciplinary abilities of studerin difficulties and at the same time of
strengthening those of the others.

After a suitable preparation of the class, the eamisually proceeds to the organization of
couples or groups of three formed by students sighificant differences in terms of school
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results and where it seems most likely for intespeal relationships to be consolidated or
created from the beginning. The teacher then aesmngth the class a schedule for the project
which organizes the timing of the subjects. Thecltea must also arrange the necessary
material (papers with activities of gradual diffigutaken from books or elaborated for the
purpose). During the tutoring activity the teachaust always be available as an expert to
resolve possible doubts tutorsand as supervisor of the activity.
The student involved in the role aftor must use many cognitive abilities: he will have to
give suggestions and provide explanations, mar@genaterial and select the subjects which
his student has to reinforce through exercisesckclaad report the results. Among the
requisites necessary for the success of the tgtggmcess we must not forget the social
abilities essential for the creation of a goodtiefeship putting the pupil at ease and allowing
the sharing of the proposed objectives.

The systematic monitoring of the results carriet lmuthetutorsis often helped by a form

which has to be filled-in by the student. This faeprovided at each meeting and suggests a

reflection on the difficulties and the particuldnildies of the pupil.

The pupil will have to keep a copybook dedicated to thiseeigmce, which will relate both

the activities carried out in class and the homé&veassigned by theitor.

Tutoring experiences on a chosen specific dis@pjirsubject are usually kept in two or three

meetings with a final classwork. While tpepil is developing his disciplinary task, theor

elaborates a tutoring report and, in some casesldwecarries out a part of the task. This
report is a significant tool not only in relatiom the activity of disciplinary recovery but also
for the metacognitive reflection on one's own wankfact, in elaborating this report, theor
pupil is called to give previsions referring to thessible results of his tutorguipil (also
considering the will for work showed by the pupiijough questions like the following:

1. Among the subjects discusséere follows a list of the subjetmark with a + the subject
you think your pupil is most prepared on and wittttzat on which you think your pupil is
still in difficulties.

2. How would you evaluate the work of your pupilcarrying out the activities developed in
class?

Scarce  Discontinuous Diligen  Constant Remarkable
3. How would you evaluate the work of your pupitarrying out the homework?
Scarce  Discontinuous Diligen  Constant Remarkable

4. Did you have any trouble in your relationshighwyour pupil? If so, what kind of

trouble?
5. What did you find to be the most difficultrtlgiin teaching?

a) Give explanations about processes

b) Manage the material

¢) Understand your pupil's difficulties

d) Manage the relationship with the pupil (be pdtigain his trust,...)

€) Other ...
6. When the communication with the pupil was susftésthis was because:

a) You used simpler words than those on the bodkase used by the teacher

b) Between classmates there is no fear in expiggarplexities and reservations

c) You understood what your pupil was most skilledand, starting from there, you

succeeded in making him progress

A) o
With reference to the question n. 5, the great nigjef the tutor pupils chooses the
following aspects: give explanations about processel understand the pupil's difficulties.
These aspects are taken by magrsas challenging tasks as they greatly enhanceritie p
for their personal abilities. If we consider thadkers’ observations and the students’ final
reports, we can see that the awareness of thecylartidifficulties of the process of
teaching/learning gives origin, itutors to a sort of solidarity towards their teachemsth
improving the relationship with the latter.
From a cognitive point of view, this learning preseis useful both for théutor, who
consolidates his knowledge (teaching is like “l@agntwo times”), and for the@upil, who
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receives an individualized lesson.

Considering the results collected by students, we say that dialogue between peers
provides a greater freedom and spontaneity, elitmigathe tension and uneasiness often
perceived by pupils in their relation with the teac In fact, the majority of students usually
indicates in the fact that between classmates tisen® fear in expressing perplexities and
reservation the main cause underlying the succei'®accommunication between pupil and
tutor (answer b) to question n. 6). Another importanteas is usually seen in the fact that
simpler words than those on the book or those bgdtie teacher are being used (answer a)
to question n. 6).

The dialogue between peers thus becomes a tobtdteg the sharing of the objectives and
the students’ awareness of the attitudes leadiray faglure, which must then be recognized
and elaborated to overcome difficulties.

This is indeed a promising strategy because it wnages students to take charge of the
problem of disciplinary recovery; it favors the @asption of responsibility in learning and
reduces to a minimum that fatalist attitude whishoften related to one's own failures in
mathematics.

A sort of comparison between the two models

The main idea which underlies bofPeer Tutoring and Cooperative Learningis the
conviction that the assumption of roles in a group couple makes the pupils responsible for
their own learning process, significantly favorib@t the same time. The goal of an educator,
not only of the teacher, is that of succeeding @kimgthe otherassume the responsibility of

a task.

The description of the two models in the previoestisns has put in evidence that both the
Cooperative Learningind thePeer Tutoringmodels aim to develop students’ competence in
assuming specific roles, balanced between thetattefor disciplinary tasks and the care for
interpersonal positive relations. Both the modélisthermore, suggest the teachers have a
specific care for planningnetacognitiveasks, which require students’ reflection on wthaty
did, what they are doing and how they could doebett is also important that in any case
students could have trace of the whole activityed@nsort of personal collection of works, of
results, of reflections.

On the basis of our studies on experiences accehgaliin secondary school, it seems that, as
far as themathematical tasks concernedCooperative LearningModel is more adequate
when

- the subject to work about is new and open teediffit paths of inquiry; for instance, when a new
(i.e. not yet presented by teacher) demonstratioa theorem is required (Baldrighi, Fattori,
Pesci, 2004) or when a complex problem situationtbabe explored (Euler’'s formula for faces,
corners and vertices of a polyhedra, Angelini & 2007);

- the task is quite difficult and the cognitive asces of the whole group of students are necessary
for instance when the problem is not familiar ftwudents and a good expertise of the contents
involved is required (Baldrighi, Bellinzona, 20@k&ldrighi, Bellinzona, Pesci, 2007)

- a subject studied a long time before has to b@nged; for instance, when the teacher plans to
develop a mathematical content faced by studenésyear before or more, instead of asking
directly to the students if they remember somethangnot, it is more fruitful prepare a task to
accomplish in cooperative groups: it happens thajroup is easier to recall appropriate terms,
definitions, properties and the successive worthefteacher becomes more adequate.

Peer Tutoringmodel seems appropriate when a specific matheahatimtent has to be re-
covered only by a part of students, who showedcdities. An inquiry activity based on
peers’ reflection on their own errors (wrong stgae or misconceptions) is very relevant for
this model: in this case, mates’ cognitive resosiraed peers’ language could be fruitfully
exploited. Experience makes it clear that not atlidents in difficulties are more likely able
to recover (Torresani, 2008) but also thator pupils strengthen their competence in
mathematics, their language abilities and thelisski interpersonal communication.

As far as thesocial andrelational aspects are concerned, the difference is in thadygies of
roles assumed by students in developing their lootktion:

- in the Cooperative Learningnodel, the students assume roles which are diffeaethe social
level the oriented to the taskhe oriented to the groypghe memorythe speakerand the
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observe) but they are involved in the same way in facimg problem posed;

- in thePeer Tutoringmodel, the difference is both at the level of sdassumediftor andstuden}
and at the level of the way of facing the probleosqd: in this case it is obvious that théor
knows the problem and therefore his/her cognitiffereis more oriented to understand the
strategies and difficulties of his/hstudent rather then to propose personal solutions.

When a teacher is able to intertwine, during thecational process, both activities in

cooperative groups and of peer tutoring, all tHesean be assumed by the students, and this

is a very rich occasion for personal improvememtall the students.

In conclusion, it seems relevant to recognize tbeuparities of these two teaching learning

models, together with their analogies and diffeesnat least for two main reasons. Firstly, if

a teacher has this awareness, his/her competemptanining didactical interventions could be

more suitable and fruitful for improving studentxiucation, both in mathematics and in

interpersonal relationships. In addition, | belighat the same awareness could suggest to
researchers in mathematics education deeper amalygiese two models and other points of
view for further explorations.
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