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“The advice given to teachers to make their prodesd practice
more effective in mathematics teaching concernengsdly three
points: the way of addressing pupils, the importaottsynthesis and
consideration of pupils’ mistakes.”

IGEN, L’enseignement des mathématiques au cycle 3 dad’éc
primaire, 2006

The pressure on teachers to regulate pupils’ nestaduring lessons is as
considerable in France as in any other country.th@ory, its aim is an

improvement of learning, especially in case of pagils. In practice, it can be
time-consuming and does not always achieve thecipated effects. The

analysis presented here proposes an explanatitmsgbhenomenon. It is based
on the results of a research on arithmetical tegckith 197 10-11 year-old

pupils (Chopin 2007). After presentation of therigal out experiment and after
definition of methodology of making transcriptioaad of studying teachers’
regulations, we will study their function in didectime progress: how these
regulations are actually used during teaching. Abdve all, how to understand
why teachers proceed in this way.

1. Presentation of the study

The study is experimental. It is based on the coispa of lessons of 8 teachers
in the last grade of elementary school.

a. About the knowledge

All the lessons observed deal with the same matheahadomain, relational
calculus, more exactly with problems about the tHourdditive structure of

! This text comes from an official report of Genelradpection of National Education (what we call IGEh
France) about mathematics teaching of 8 to 11 gkhpupils (i.e. the last two grades of elementsigool in
France). IGEN is an institution established in 18Q2s directly under the minister's authoritys Itluty is
evaluation and assessment of teaching, as welb&smpropositions about educational policy in FE&an



Vergnaud’s typology (1989; 2009): TTT problémsiere is for example a
classical problem:

Louise plays two games of marbles. She plays istegiime. In
the second one, she loses 4 marbles. After pldyatiy games,
she has won a total of 6 marbles. What happenetianfirst
game?

This kind of problem deals only with two operatioasidition and subtraction.
Furthermore, the operative difficulty is limited bye choice of numbers smaller
than 10. This corresponds to the level of knowledf@0-11 year-old pupils.
On the other hand, these problems are charactdnizéke lack of information
about the initial state: we never know how many bies Louise had before
playing the games. This difficulty is new in all dhe observed classes.
Moreover, when pupils are confronted with a pré-teased on 22 TTT
problems of various difficulties, results show thhe success of classes is
comparable (the initial ability was similar in #tle 8 classed)

b. Different time for teaching

The subject matter has been presented to teadhdrgidually). Subsequently
they were asked to prepare lessons in such a way iasrease the success of
their pupils in this domain. However, we did notayithe 8 teachers the same
amount of time to accomplish their lesson:

» Four were given 2 hours (2 lessons of 1 hour) ;
» Four were given 4 hours (4 lessons of 1 hour).

To put it shortly, some teachers (4h-classes) disppavith twice as much time
as the others (2h-classes) to make the same tgaetimpupils of equal ability.
This device allows us to answer a few questiond:the regulations of mistakes
be equally large in both groups of classes (2h4m@ Will they be as frequent?
What about their nature? And above all, how do thafect pupils’
comprehension?

c. Measurement of pupils’ progress

At the end of the lessons, pupils were confrontétl @ post-test, similar to the
pre-test, in order to measure their progte$s secure validity, the pupils were
assigned one more test a few weeks after the erigeoessons. It is called a
« re-test » and permits to assess the durabilitthefacquired knowledge and
skills 6 weeks after the end of the teaching.

2 The specificity of this structure is that only jio® or negative transformations are put in thengawithout
any indication of the initial numerical state — ttha why it is called: " TTT" (" ' Transformation — %

Transformation — composed Transformation ).

% An analysis of variation showed there was no Sicanit difference among the 8 classes.

* This measurement is based on an index of progmaitisby Sarrazy (1996). It is too complex to begented
here. For more details, see Sarazzy (1996) or @H@EI07).



2. Transcription of the teachers’ regulations

The lessons of the 8 teachers were video recottlalfiowed us to transcribe the
class discourse and to uncover in each of theaedab® series of regulations in
the lesson, that is all the teachers’ interventipaamitting them to direct the

pupils, to correct their mistakes, etc. These r@guis were recorded and
analysed according two criteria: their nature (wihatthe content of the

regulation?) and the time of their appearanceerig¢lson.

a. Nature of regulations
Four types of regulation were distinguished intdechers’ practices:

« Phatic regulations. The teacher notices pupil’'s mistake but the ragun is
rather superficial on the cognitive plan. Its ainto preserve the didactic
relationship with the pupil. For example the teadhges the Topaze effect
(Brousseau, 1987 ; Novotna & HoSpesova 2007),ishatiggests the correct
answer to the pupil by making his/her question naré more explicit (and
that despite the fact that by doing that he/she ifnesdthe knowledge
expected for production of the correct answer);

» Presentation or a reminder of a rule, a method, etcconnected with the
relevant knowledge which is expected to help pupils overcome thdakes
The teacher is entirely responsible for the regutatteaching directly or
« showing » the knowledge necessary for produafdahe correct answer ;

» Changes in the teaching deviceln the observed classes, the teachers
sometimes modified their teaching device to regufaipils’ mistakes. But
these modifications are often superficial, thathey do not deal with the
structure of the problem pupils have to solve. Tdecher only modifies the
wording of the problems, he/she asks several ptpiNgork together in order
to overcome their difficulties, etc.;

» Organisation of a debatewith the whole class or a few pupils, where the
teacher essentially takes the role of an activagder. With this kind of
regulation, the only instruction for pupils is tisclss the problem in order to
find how to overcome their mistakes.

b. The point of regulation

We have distinguished two instances in which ragula are employed by
teachers:

» Activity phaseswhere pupils work individually or in small groups $olve
problems or exercises assigned by the teacher. Muastakes produced by
pupils occur at that time and the teacher who lswallks from a desk to a
desk notices them;



* The phases of collective correctionvhereall pupils and their teacher are
engaged in the same kind of activity (presentatbanswers, corrections,
etc.).

On the basis of this schedule of analysis, we coatpthe regulations made by
2h-class teachers and 4h-class teachers. Thus nedvto find stabilities and
variations in how they are used.

3. Results

Four results will be presented here. They will bmgd in an analysis in the
fourth and last part of the text.

a. Regulations are a tool used by teachers foiptiogress of didactic time
(result 1)

We have calculated the frequency of the regulationsach class (how many

regulations on average in one hour of teachingf?. results show that the less
time, the more frequent regulations are. The remguidrequency is on average

more important in 2h-classes (9.9 regulations/anthn 4h-classes (6.6

regulations/h). This means that regulations aresidened by teachers as a real
instrument for the progress of didactic time: tlaag a tool for teaching. The

following result will complete this first assertion

b. The quantity of regulations is not linked withat/pupils master in the lesson
(result 2)

If given more time, teachers have been able to made regulations: we have
counted an average of 26 regulations in 4h-clasgae only 19 in 2h-classes.
This result is not surprising. What is surprisiisgthat this difference has not
lead to different pupils’ progress in the two grewgd classes. This is illustrated
by the following graph:
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Figure 1 — Progress of pupils in 2h-classes andds¢ses




The analysis of variance (rectangles at the topigfire 1) shows that pupils’
progress is the same whatever the school levegjasd, average or low). Also
the results of the re-test (6 weeks after the drileolessons) permit to say that
acquisitions are more sustainable in 2h-classesithdh-classes. These results
may be surprising at the first sight. They will lBxplained later, with
presentation of other results.

c. The nature of regulations changes accordindnéotime available for
teaching (result 3)

The nature of regulations in both groups of classgsificantly changes in
dependence on the time available for teachjfg (2,07 ;: p = .01) :

Content of the regulation

Phatic Rule, Change ofOrganization
regulationsmethod... device of a debate

2h-CLA 26 36 5 12
4h-CLA 21 36 17 31

Table 1 — Distribution of the types of regulation2h-classes and 4h-classes

Both in 2 hours and 4 hours, the teachers use@tegulations and regulations
based on teaching a rule or a method connectedimgtknowledge in the same
guantity. Nevertheless, variation between the twaugs may be observed in
case of changing the teaching device and of orgtaiz of a debate: if given

more time, these kinds of regulations are more manbd. Such a result

underlines that, when conditions (here temporalditmms) permit it, teachers

spend more time regulating pupils’ mistakes (sithegy do not treat them in a
phatic way) and that the regulation of these medak not based on a directive
teaching of the correct answer or method. On therapy, teachers urge their
pupils to overcome their difficulties by themselvkeg confrontation with a new

teaching device or by exchanging ideas with othgpilp (organization of a

debate).

d. With more time, regulations occur more collesglyv than individually
(result 4)

The last result concerns the moment of regulatiamization. In 2h-classes,
41% of regulations occur in the activity phase wipaipils work alone or in

small groups. In 4h-classes, only 26% of regulati@tcur during activity

phases. In other words, the more time the teadtars, the more they regulate
collectively (at the cost of individual regulatigng&ven if we have supposed
that the important use of the debate as a regalatiode entails an increase in
collective forms of regulations in 4h-classes (hale means participation of the
whole class), we could have thought that with mimee the teachers would



have made more individual regulations during thiviig phases (as we know
that individual regulations are very time-consuminghis result will be
explained in the fourth and last part.

4. Interpretation and discussion

In theory, regulation of pupils’ mistakes aims #owing them to overcome
conceptual obstacles they meet in the lesson.défisition of regulation can be
considered as “cognitive”: it deals with the cortoa@p activity of pupils. Our
results show that in practice, things are quitéediint.

In this study, teachers seem to give importancedalation of pupils’ mistakes.

They want these regulations to be as effectiveossiple. The more time they
have, the more they intent to develop a speciah@egly considering the domain
of regulations: phatic regulations are less fretja@ teachers try to have the
pupils become actors of the regulation of their onistakes, favouring device

changes or collective debate instead of ostenseazhing. How can we

understand that these practices do not triggerrpssgs? How to explain that
4h-class pupils do not make a bigger progress2hatiass pupils?

One hypothesis could be that, beyond the supdrfidi@rences in the kinds of
regulation in both groups of classes, the situati@om the way of the Theory of
Didactic Situations, Brousseau 1987) organizedeaghers to improve pupils’
knowledge are not very different in 2h-classes &mdalasses. In particular, their
degree of adidacticity do not allow learning to agp without any explicit
teaching (we have shown that elsewhere, cf. Ch2pdv). We have observed
that in 4h-classes the regulations are predomwantjanized in a collective
way (result 4). Such moments could have been ugdtdteachers to make a
kind of “proxy teaching”: in debates, it is oftelmet best pupils who teach the
others what the teacher did not want to say (Beassl987). Finally, and
despite the superficial differences, the teachegulations play the same part in
the progress of didactic time in both groups o$sés.

This underlines the aspect necessarily didactid (@t strictly cognitive) of
teachers’ regulations: these regulations play &erdgml role in teaching the
whole class; they do not directly aim at learnifigach pupil individually. This
idea is linked with the status of mistakes in téaghas noticed by Raveinsten
and Sensevy (1994, p.1):

“How disrupted could be the events in the classrabthe pupil, in
the way of ideal teacher, stopped to make mistakéwdt could be the
substance, the first matter, from which could bgt,bwith the teacher,
the dialogue about learning? The mistake, by teeadirse it involves,
by the message it sends, by the marks it creaesally the main
vehicle of the communication about what makes ssemtial of the
didactic relation [...]."



Still the mistake must keep its didactic dimensiorBecause the present
tendency, which appears for example in France @ dfficial reports on
elementary teaching, is based on the idea thatfemest regulation of pupils’
mistakes is necessarily cognitive and private. hietke official report quoted at
the beginning of our text, about mathematics teacim France (IGEN 2006, p.
49):

“In many classes, mistakes are analyzed and deootet. But too
often, the analysis of those mistakes occurs doligg. [...] If a
single pupil writes 604 as result of 600 + 40sihot useful to analyse
the mistake collectively. It is better to see distly if the pupil
reproduces that error and, in that case, to looktle reason with
him.”

This advice given to teachers gives evidence tdabethat as far as regulation
of pupils’ mistakes is concerned, didactical aspeuight disappear behind
cognitive ones. A mistake is considered as a patdeature of the pupil which
must be regulated as such, that is personallys lbnly when it concerns a
“sufficient” number of pupils of the class, thatistto be regulated collectively.
Such a perspective dangerously denies the far roongplex status of the
mistake (Salin (1976)) as well as the social dinmnsof learning. It
overshadows that the mistake is linked with theceptual stake of the lesson
and that its appearance often says something iantoabbout the didactic play
which involves the whole class.

We can therefore conclude that teachers are cdeftonith a real tension. In
theory, they are asked to produce individual amdaps regulations; in practice,
they find themselves confronted with strictly ditdecnecessities, little
compatible with the cognitive and private definitiof regulations. Contrary to
an assumption, it is not the lack of time whichvergs them from regulating the
mistakes of all the pupils individually: these dwectional necessities for the
progress of didactic time. In consequence, mistakes not harmful to the
didactic time progress; on the contrary they aoemdition for this progress. In
the study presented here, calculus of correlat@lmsved to show that pupils
made bigger progress if their mistakes were tregtedphatic way (p. < .05) —
especially in case of weak pupils! In the lightsofch results, the importance
assigned nowadays to the issue of regulation oflgughfficulties must be
guestioned. It seems that these can be favourahbeogress only if they can
keep their full didactic dimension, that is theyngn an instrument of the
teaching.
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