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1. INTRODUCTION

This study is part of a broader project which imed the training and professional
development of primary school teachers (Afonso,2Qihd the analysis of the influence
of their pedagogic practices on children’s scieatiéind socio-affective development
(Pires, 2001). The analysis of the relation betwemining programmes, teachers’
professional development and children’s learning baen defended by many authors
such as Liston and Zeichner (1993), Monk and Dil{&@895), Tuomi (1997) and Wilson

and Berne (1999).

The conceptual frameworks underlying teacher tngirhiave been fundamentally based on
psychology and epistemology. Literature reviewsteacher training done, for example, by
Zeichner (1992) and Lemke (2001) have showed thatet are very few programmes of
teacher training with a sociological and multicwdtu character and that there are few
programmes which carry out systematic researchemaduation to find out the extent to
which teachers are prepared to tealtkchildren. Anderson and Mitchener (1994) also show
that many studies on initial teacher training aeachers’ professional development do not
have a consistent conceptual framework of referehoey call for the development of studies
which involve multiple perspectives consideringy fexample, the analysis of teachers’
competence in psychological, sociological and epistiogical terms.

It is now essential to teach and to learn scieasescientific knowledge and competences are
a cultural driving force of the modern world and areeded for citizenship and decision
making (e.g. De Boer, 2000; Wellington, 1998 aHodson, 1998, 2000; Saez & Riquatz,
1996). Science education should not disregardxgpermental dimension as this constitutes
one of the foundations of science, and scientifigcation without experimental work fails to
reproduce its very nature. Science teaching anchitega should involve the acquisition of
high levels of scientific knowledge and investigaticompetences since, as Wenham says

(1995), science is not only a type of knowledge, ibus also a way of doing, each part



modelling and determining the other.

However, many studies, namely those related tditsieyears of schooling, show that many
teachers do not value science teaching and learmmgits experimental character, that
teachers are not scientifically or pedagogicallyl weepared and that they do not emphasise
high level competences needed, for example, tol@nolsolving or to the application of
scientific knowledge to everyday situations (Sa &né@lho, 1997; Harlen & Jelly, 1993;
Harlen & Holroyd, 1997; Tilgner, 1990; Radford, B3Hodson, 1998; Briscoe, Peters &
O’Brien, 1993; Lewis & Barufaldi, 1993). Accordirng Briscoe, Peters and O’Brien (1993),
and many others, science learning should statenfitst years of schooling. The question
that is now raised is how to prepare primary schealchers to improve their science

teaching.

The professional development of science teachegsires the learning of fundamental
scientific contents, the integration of knowleddesn science, education and child studies
and requires also the application of these knowdedg science teaching (Radford, 1998;
Briscoe, Peters & O’Brien, 1993; National Academfy Sciences, 1996). Professional
development should occur through inquiry methods erspectives, that is teachers should
first experiment the methods and activities thaythre expected to use in their classrooms, in

an environment of support and reflection of thepexiences.

This study intends to give a contribution to thiolgematic. The study addressed the
following problem:What is the extent to which the specific trainiogtext influence specific
teachers’ performances in the science classroomtegdnin terms of specific coding
orientation. This problem led to the following research quedioill) What are the
sociological characteristics of the training mogalvhich favour teachers’ scientific and
pedagogic competence?; (2) How does teachers’'fepecding orientation (recognition and
realisation rules) evolve, in relation to each mfethe characteristics of the pedagogic

practice to be implemented in the science classPoom

In order to answer the research questions we desel@ study specifically focused on
science learning. The study involved the traininig poimary school teachers and the
implementation by teachers of a pedagogic pragtite specific characteristics. The study is
within an action-research perspective where prajaas development is achieved through the
involvement and participation of teachers and neseais. We are aware that “it is possible to

distinguish degrees of participation varying witle tcharacteristics of the process [...] which



relate to the perspectives of the external teamgtkater or smaller degree of orientation and
the forms of relation it establishes with otheroast (Silva, 1996, p. 194) and that distinct
forms of collaboration lead to distinct action-rasdn modalities. As a consequence, the form
of collaboration of social actors should be catgfubnalysed, characterised and

conceptualised.

2. THEORETICAL FRAMEWORK

We consider that teacher training should have aarcléheoretical basis and its
conceptualisation and characterisation should le@ d@d coherent and should also take into
account a sociological dimension. On the basihe$é principles, we decided to concentrate
on Bernstein’s theory of pedagogic discourse asrhm theoretical framework of the study
(Bernstein, 1990, 2000; Bernstein, & Solomon, 1998mingoset al, 1986), as this theory
contains a strong conceptual structure and opeadtimoncepts with a high analytical power.
If we consider Bernstein’s model of pedagogic disse, teacher training is part of the meso

level of that model.

Training modalities can be thought of pedagogicicas and as such can be characterised in
terms of the instructional and regulative contéxts. the instructional context we can
consider the relation between agents (discursiVesra selection, sequence, pacing and
evaluation criteria — related with the transmissaaquisition of discourse) and between
discourses (intradisciplinary, interdisciplinarydamesearcher-teacher knowledges). In the
regulative context we can consider the relationwbeh agents (hierarchical rules) and
between spaces.

The characterisation of any pedagogic practiceaderby using the two operational concepts
of classification and framing. Classification (Cgfithes the degree of insulation between
categories (agencies, agents, discourses) andnigaf) defines the control that the various
categories have in the communicative practiceshénteacher training context, the framing
refers to the control given to transmitters (reskars/teacher trainers) and acquirers

(teachers), in both the regulative and the insibnel contexts.

Categories can be sharply separated with strongdawies between them; this can be referred
to as strong classification. When the boundary betwcategories is blurred, the classification

is weak. Framing is strong if, in the relation ohamunication, the control is exercised by the



transmitter (researcher/teacher trainer) and iskwethe acquirer (teacher) has also some
form of control in that relation. Classification darframing of diverse relations of the

instructional and regulative contexts differ in cegy from very weak to very strong and, to a
certain extent, they can vary independently. Déifdrcombinations lead to diverse forms of

realisation of the pedagogic code.

In terms of teacher training, distinct training mabties lead to distinct coding orientations,
that is, “distinct interactional practices origieatat the level of the subject, differences in
recognition and realisation rules” (Domingetsal, 1986, p. 245).

For Bernstein, the acquisition of the specific ogdiorientation, that is the acquisition of
recognition and realisation rules (passive andvagtior a given context, is fundamental for
acquirers success in that context. However, Bamatgues that in order that the subject produces
the legitimate text in a given context, s/he shoalso have the socio-affective dispositions
favourable to that context, that is s/he shouldehaspirations, motivations, values and attitudes

adequate to the production of that text (Figure 1).
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Figure 1 —Specific coding orientation, socio-affective disposs and performance in specific learning consext
(Morais & Neves, 2001).

In the teacher training context, a teachers’ peréorce adequated to a given pedagogic
practice requires the acquisition of: (a) recognitrules to distinguish the specificity of the
context of that practice; (b) passive realisatioles to select the appropriate meanings to that
context; (c) active realisation rules to implementthe classroom that pedagogic practice.
Teachers’ adequate performance requires also ® s@uio-affective dispositions towards the

implementation of that practice.



3. METHODOLOGY

The study involved four female teachers of two @iynschools located in two country towns
(Afonso, 2002). The school classes, of the foudhryof schooling (age 9-10), were socially
heterogeneous in terms of gender and social clEss.training of teachers followed an
action-research methodology (Neves, Morais, & A@n2004) and was done by two
researchers each of whom worked with the two taaobiethe same school. We intended to
develop a joint training programme, in order to tcointhe variables ‘researcher’ and
‘scientific contents and competences to be develppeit teachers were unable to meet this
requirement. However, the variable ‘researcher w@strolled to a great extent because the
two researchers had followed similar academic pathseir initial and in-service training,
had similar academic positiohsnd developed jointly the teacher training progra(the

whatand thehow), analysing and discussing it systematically.

In terms of themes/contents to be explored witlkchiees (thewhat of the training), the
training included the learning of scientific knodtges and processes and the learning of
pedagogic content of the fields of epistemologyychslogy and sociology, particularly
Bernstein’s theory. We intended to promote a sosciéntific training which valued the
acquisition of scientific contents and the develepi of competences related with
investigative processes. We also intended to dpweekound pedagogic training which valued
the sociological and psycho-sociological dimensiohlé these dimensions were discussed
with teachers. In terms of the modality of pedagamide underlying the training conteiie
how of the training), we defined a theoretical prosienilar, in general, to the profile of the
pedagogic practice to be implemented by teachehss Profile contained sociological
characteristics of a mixed pedagogic practice, flsata practice with strong or weak
classifications and framings according to speafpects of that practice (Morais, & Neves,
2001; Morais, Neves, & Pires, 2004). Since onehefdbjectives of the research was to lead
teachers to develop practices which previous ssudfethe ESSA Group had shown to be
favourable to children’s learning (Morags al, 1993, 2000), it would be important to conduct
a training process with parallel characteristiospider that the transference of knowledges,
competences and attitudes could be facilitatedth@rother hand, the fact that we were using
the same conceptual and methodological structurthenconception and analysis of the
training modality and in the conception and analysi the modality of pedagogic practice
would give a broader dimension and significancéhi acting and reflection which should

exist along the whole process of action-research.



The teacher training programme took two years amdlved two stages, one more structured
and intensive in the first year and another moegilile and extended in the second year.
During the first stage, the piloting of the pedagogractice to be implemented by teachers
took place in the classroom context of a scieneehi®g unit. In the second stage, the
teachers implemented, in two science teaching (Btete changes and Experiments with air),
the pedagogic practice previously piloted. The finsit was implemented in the beginning of

the year and the second at the end of the year.

The theoretical profiles of the modality of the pgdgic code which characterised the
first and second stages of teacher training wehg aistinct in the instructional context, at
the level of the control on selection and sequei¢e.intended that in the second stage
teachers would have greater control over aspelatereto these two discursive rules. This
option was based on the belief that we could npeekthat, in the beginning, all teachers
would have enough knowledge to intervene at thelle¥the macro-selection and macro-
sequence, selecting scientific and pedagogic themetents and choosing a sequence to
their study. In the second stage, after a periodngdlementing pedagogic practices,
discussing them, and reflecting on the basis obrtéiecal frameworks they had access to
it, would be more important to meet each teacher&ivations, interests and particular
needs. In this way, we expected that the macrocsefeand the macro sequence would
also be controlled by teach@rdrigures 2 and 3 show, for the instructional cahind
regulative context respectively, the theoreticabfiees of the modalities of teacher
training. They also show, for each set of two teash(Rita—In4cia and Dulce-Céu), and
for both contexts, the teacher training modalitigsich actually occurred during the
action-research process. Power relations refertiwoadegree scale of classification {C
and C)* and control relations to a four degree scale aming (F**, F*, F", F7). In
order to characterise those modalities we developed instrument following a
constructive research methodoloyystarting from the data of empirical observation,
provided by actual situations of the teacher tragncontext and keeping the dialectical
relation between those data and the theoreticgdqwitions derived from the conceptual
framework in which we based the study, we consadidnhdicators to each one of the
relations to be analysed and respective descrptwdich corresponded to distinct
situations for each indicat8rThis characterisation was based on the observa¢ioords
made by each of the researchers during the wholeegs of training and was validated by
two other researchers. The data obtained from w¥athopinions and from the

characterisation teachers themselves made on #ig bathe same instrument of analysis



was also used to validate former researchers’ chenigation.
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Figure 3 -Teacher training context — Regulative dimension §bsl 2nd stages)

Teachers’ professional development was analysewdigo dimensions, thieow of teaching

in terms of recognition and realisation rules ($fiecoding orientation) and thehat of

teaching, i.e., the scientific knowledge and inigdive competences involved in children’s

scientific learning.



3.1. The specific coding orientation — Pedagogicrguetences

The teachers’ acquisition of recognition and pass@alisation rules was obtained through the
analysis of answers to questionnaires/interviewsor{go, 2002). The questionnaires/
interviews contained general questions to teadetased to aspects of a personal, social and
professional character and a specific set of questrelated to the modality of pedagogic
practice to be implemented in the classroom. Thgsestions were constructed to provide
data about the sociological characteristics thethers valued, at the level of the instructional
and regulative contexts, as being more favourabléhé scientific learning of all children
(recognition rules). The questions were construgedas to provide data about reasons
teachers gave to justify that valuing (passiveisatibn rules). The questions addressed the
various sociological relations considered as defrthe theoretical profile of the pedagogic
practices to be implemented and as characteridieg pedagogic practices valued and
implemented by teachérsThis was justified because we intended thath@&dourse of the
action-research process, the teachers acquirekhtheledges and competences necessary to

implement a modality of pedagogic practice withegivcharacteristics (see above).

The questionnaires/interviews were applied in twanmants, the first before the starting of the
teacher training process and the second a morehth# study was finished. Comparison of
the results of the two moments provided a perspectn teachers’ evolution in the

acquisition of these rules, and this data was usednalyse the influence of the teacher

training actually developed on teachers’ professidlevelopment.

We created categories to evaluate the possessganiab of the rules of recognition and
passive realisatidnThese categories were used in the analysis &f eae of the relations
of the pedagogic practice (Afonso, 2002). In ortleminimise the degree of subjectivity,
inherent to any interpretation, we made a detadlealysis of the interviews with teachers
and mapped this information against informationnfreesearchers’ records, teachers’
answers to other interviews and the analysis ofpb@agogic practices implemented by
teachers. Thus, the analysis of the presence/absdribe rules of recognition and passive
realisation resulted from various kinds of inforimmat The acquisition of active
realisation was evaluated through the analysit©efptedagogic practice of each teacher in
the first and second teaching units. This meansttiteaactive realisation was appreciated
after the first stage of teacher training and timg@lementation of the pilot teaching unit
had taken place and at the end of the teachingepsocComparison of the pedagogic
practices implemented and the theoretical modep@sed provided information on the



extent to which teachers had acquired the rulescative realisation and enabled us to

appreciate the influence of the teacher trainingeathers’ performance.

The lessons were observed and video recorded. rEmscripts were analysed using an
instrument constructed to characterise the teatlpedagogic practices (Afonso, 2002).
Each teacher’'s “behaviour” type corresponded to specific indicator and to a given
position in a four points scale of framigg ™ */F ~*) and/or classification (C */C ""). The
categorised situations were recorded in tablesetmh teachers’ pedagogic practice. The
various spots constituted clusters which allowed Wsualisation of the quadrant(s) to
which the teacher’'s behaviour would tend and ash stac characterise the respective
pedagogic practice. Whenever the teacher’'s behaviould be analysed in more than one
aspect that behaviour was accorded in all of tleesgeects. This ‘more quantitative’ data
together with the researchers’ global evaluationevbbserving all lessons of the teaching
units and the teachers’ appreciation of their owssbns enabled us to characterise the

modalities of pedagogic practice.

The whole procedure used to determine each teaghedsagogic practice is described in
Afonso (2002) and Morais, Neves and Pires (2004)erey the four teachers’ pedagogic
practice is presented and compared with the thieatenodel proposéd According to that
comparison, active realisation was measured iMgaints scale where degree 1 indicates a
situation where the teacher is very distanced ftbm theoretical model and degree 4 a
situation close to the theoretical model. For examib the theoretical model indicates'F

for the evaluation criteria, the following degreesuld be attributed to teachers? F— 4; F*

- 3; F - 2; F - 1. If the theoretical model indicates” Ffor the hierarchical rules, the
following degrees would be attributed to teach&s: - 4; F - 3; F' - 2; F" "= 1. If the
theoretical model indicates For the interdisciplinary relations, the followirtpgrees would
be attributed to teachers: F4; F - 3; F' - 2: F""— 1.

In summary, on the basis of the interviews/questnes applied before and after teacher
training and on the basis of the characterisatideachers’ pedagogic practice, we wanted to

analyse if, after the training process, the teachare able to:

(a) Recognise the specificity of a given pedagogic fprac in its multiple aspects,
distinguishing it from other possible contexts opedagogic practice (teachers have

recognition rules);



(b) Select the meanings/justifications appropriate hat tcontext, that is, know the

principles to act in that pedagogic practice (teaslhave passive realisation);

(c) Produce the intended text, that is, use in thesidasn a pedagogic practice according to
the principles underlying the proposed theoretipabfile (teachers have active

realisation).

In the text that follows, we present the instrurseoit analysis for recognition and passive
realisation rules and examples of excerpts of titerviews with teachers relating to two

aspects of the pedagogic practice, evaluationr@itand hierarchical rules (teacher-children).
In order to make clear how active realisation wetednined, we then present an example for
one indicator of the instrument we constructedcfaaracterising teachers’ pedagogic practice.
This is followed by two examples of classroom iat#ions, one of which corresponds to the
theoretical model proposed. This is again doneelation to two aspects of the pedagogic

practice, evaluation criteria and hierarchical suleacher-children).

Characterisation of specific coding orientation

Instrument of analysis — Recognition rules (RC)

INDICATOR Does not have RC May have RC Has RC
CHARACTERISTICS Characteristics indicatedCharacteristics indicated Characteristics indicated
OF PEDAGOGIC are different from/opposite are ambiguous/not clear are similar to those of the
PRACTICE to those of the theoretical theoretical model

model

Examples of excerpts of interviews

Discursive rules — Evaluation criteria

Does not have RCTFhis situation did not occur.

May have RG | think that in the primary school the teachieodd explicate what children must do but not how

they should do it, so that creativity and imagioattan be developed.

Has RC -After directions given in the beginning, they [tti@ldren] are always asking for more... some helg, later
on... when they do not reach the objectives | haspgeed... when we are evaluating the work... they caih d if it
isn't the group itself it is somebody from anotgeup... children of other groups say “ah! This @t i missing there”,
“that is not needed”, “this subject was not suffitly developed”, “ah! This or that should be nefeito”.

10



Hierarchical rules- Teacher/children

Does not have RE€ Sometimes | listen to their [the children] reasobut my present children enjoy talk a lot
and sometimes | have to tell them that we canrbté@m much and | get cross with them to make ttsdut up,
and | tell them that we are wasting our time [..gnh unable to make them understand that we shouldawe

too much talk [...]
May have RG- This situation did not occur.

Has RC- For example, | had given them [the children] sonork to do and the time had run out, and | waryd
to lead them to understand that the time had ramuod that next time they should have to keep maret [...] to

pay more attention to what they are doing [...] beeathe time would run out and the work was not done

Instrument of analysis — Passive realisation (RLp)

INDICATOR Does not have RLp May have RLp Has RLp

REASONS GIVEN FOR Reasons  given areReasons given are ambiReasons given are simi-
PEDAGOGIC PRACTICE  different from/opposite to guous/not clear or nolar to those of the theore-
CHOOSEN those of the theoreticalreasons are given tical model

model

Examples of excerpts of interviews

Discursive rules — Evaluation criteria

Does not have RLp [..] the teacher may give some clues to the childbar the work is done according to
each child’s criteria. It is important to educate fiutonomy and responsibility, to develop the cipaof

discovery.

May have RLp Because | think that in doing it this way | letheém [the children] to do their own investigation.
Not so much my investigation but theirs. [...] K giving them the structure of the work they [thédren] do

only what they are asked [...] usually | give thim main points. Then they can do what they want

Has RLp- | think it is essential [for learning, the evalion criteria to be clarified] also for further wo.. yes |
usually [I clarify when children do not do it], ye&nd they ask “ah! What do you think?” “Look, litk that this
or that is missing, this is not needed, this idia#, but if it was better worked out, it wouldugabeen better... it

was incomplete or it is complete

11



Hierarchical rules — Teacher/children

Does not have RLp Fhe teacher did not give any justification [thecleer started by showing not to have

recognition rules — see example for Does not havg R

May have RLp- The teacher did not give a justification for tteracteristic she chose and which corresponded

to the theoretical model.

Has RLp - think it is very important to call their [the dtifen] attention [...] to the fact that the work waat
properly done, they will have a shock when theyéeprimary schodf [...] they are accustomed to keep going
without bothering with the time they are spendimpls is not going to happen later on, thereforehare to call

their attention so that they are prepared... itugag of getting the habit of doing things properly.

Active realisation
Discursive rules — Evaluation criteria

Instrument of analysis — Excerpt

INDICATOR F F* F F-
WHEN Child’s participation Child’s participation is The incorrection is Child’s participation
CHILDRENS' is reformulated/corr- reformulated/corrected pointed out to the is neither corrected
gg?\lTT'ACI',\F;QT'ON ected/completed in /completed, but comp- child, but no reformu- nor reformulated.
INCORRECTIONs  detail. leted only in general lation is made.

terms.

Examples of transcripts

+

Fi Teacher -What should happen so that the alcohol evaporate&toup three.
Child (in the name of the group) — | think that inside Itottle was hot and outside was cooler and itczasgs.
Teacher Are you not saying the opposite? [...] What did way? ... [you said that] the temperature of
the bottle was higher, that it changed to a lowerderature and that evaporates.
Child (in the name of the group) — It must be the opposit

Teacher -The alcohol when passing to the outside tempergjotrevarmer.

Fi~ The children are observing what happened to icesuhich had been taken out of the freezer.
Teacher What did you observe during these ten minutes?
Child— I saw that the ice melted and changed into water.
The teacher hears the incorrect answer but doesarcgct it at any moment of the lessons about the

theme “state changes of substances”.

12



Hierarchical rules — Teacher/children

Instrument of analysis — Excerpt

INDICATOR F F* F F-
WHEN The teacher doesThe teacher uses po-The teacher uses per-The teacher uses
ADDRESSING not give any reason, sitional control, gi- sonal control, appea-personal control,
CHILDREN using the imperati- ving reasons relatedling to her own rea- appealing to child-
ve control to  school/classroom sons ren’s personal attri-
rules butes

Examples of transcripts

S+

Fi Child —Teacher, may | drink some water?

Teacher Talk less and you won't need to drink so much.

Fi ~  Teacher ...] respect for others so that nobody is disturhed and now you are going to look at your

worksheet, do what it is indicated [...] cooperatimigh each other, waiting for your turn, right? And,

keeping your voice down, for the group only, rightdas RLa

3.2. Scientific competences

The scientific knowledge and the investigative cetepces showed by teachers in the lessons
of the two teaching units (therhat of the pedagogic practice) were explored through a
detailed analysis of the transcripts of the videcordings of those lessons and of the
researchers’ observation notes. Comparison bettieetiata obtained in the two moments led
to an analysis of the influence of the teacheningj process on the professional development

of teachers with regard to their scientific compegs.

In order to analyse scientific knowledges and itigesive competences developed by
teachers, we created, for each one of these twerdiions, a 1-5 points scale from a very
low level to a very high level. Degree 1 was atitddl when the teacher showed many
difficulties in terms of the scientific knowledgeviestigative competences required in the
teaching units implemented. Degree 5 was attributieen the teacher showed a high degree

of proficiency.

The examples which follow show for each one of the dimensions othe whatof the

pedagogic practice, two degrees of the scale, ‘l@my and ‘good’. The very low level of

13



scientific knowledge can be exemplified by a teactvbo gave ‘disappearance’ of a
substance or ‘dissolution’ of a substance to meaperation of that substance. The high
level can be exemplified by a teacher who nevesmared ‘heat’, ‘cold’, ‘sun’ as causes
for state changes of matter and corrected it whenekildren used these terms.

The very low level of investigative competences barexemplified by a teacher who was not
aware that, when doing an experiment, it is imptrta consider the variables present and to
make the control of these variables. The very dewdl can be exemplified by a teacher who
had the capacity of making predictions, controllwayiables and exploring thoroughly the

results of an experiment.

4. RESULTS AND ANALYSIS

This section is divided in two parts. The first cems the pedagogic competences (specific
coding orientation to the pedagogic practice) ahd second concerns the scientific
competences (scientific knowledge and investigato@mpetences of the pedagogic

practice).

4.1. Teachers’ pedagogic competence

Figure 4 shows the specific coding orientation atle teacher and its evolution, for the
specific aspects of the pedagogic practice studiedthe instructional context of the

classroom.

As we said before, this evolution was appreciatg@dmparing, in the two moments, the
teachers’ possession of recognition and realisatibes, passive and active, to implement
a pedagogic practice with the sociological chamasties of the theoretical model
proposed. For the analysis of active realisatioa meeds to consider the data presented in
note 8 about the characterisation of the pedagpractice. We also have to remember
that, in this case, the data about the first momeas obtained after the first stage of the
teacher training process had already occurred ahthefore that process started, as in the

case of recognition and realisation rules.
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Figure 4 —Evolution of teachers’ specific coding orientatierinstructional context

In the instructional context and, within it, in tlkéscursive rules selection and sequence, the
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teachers easily implemented the pedagogic pragtmgosed. Even teacher Inacia who did not
have recognition rules and passive realisationsguence, in the beginning of the study,
demonstrated to have acquired those rules in these®f the first stage of the training process.
We should keep in mind that the inconsistency seams to exist between the data of the first
moment, with regard to the various rules, is a equence of the analysis of the active
realisation rules having been done after the $itage of training. This positive evolution of all

teachers with reference to selection and sequenm®bably related to similarities between the

theoretical profile proposed and that of the pedagpractice valued by teachers.

In the discursive rule pacing teacher Dulce denmatest a clear evolution — before starting the
training programme she could not even recogniseahéext but, during the implementation of
the first teaching unit, she already possessedeantialisation relating to this characteristic of
the pedagogic practice. This shows that she hadradghe recognition and passive realisation
rules in the course of the first stage of the trgjrprocess. Teacher Céu seems to have had a
positive evolution with respect to the acquisitian,the end of the study, of recognition and
passive realisation rules and, to some extenyeaotialisation rules. No evolution was noticed
in the case of teacher Rita because she alreagessexi from the beginning recognition rules,
passive realisation and partially active realisgtishich she continued to demonstrate. Teacher
Inacia seems to have ‘lost’, to some extent, thigeacealisation she possessed in the beginning.
However, that was not the case. Time constraindggendent of the teacher and the researcher
and related with unpredicted school activitieslugced the pacing of the pedagogic practice
during the implementation of the second teachinitj inna direction opposite to the intended
one. The fact that not all teachers have demoesirtte specific coding orientation to the
pacing of the pedagogic practice may be a surpasé,seems that there is the generalised idea
that at the level of primary school that it is ttieldren who control the pacing of learning. This

study showed that this was not the case.

The evolution at the level of the evaluation crdewas also positive. All teachers moved
forward in their performance at the level of thisadirsive rule. Teacher Rita clearly
demonstrated to have passive realisation and deratets some evolution at the level of
active realisation. Teacher Inacia also demonsirate have a clear passive realisation.
However this teacher implemented a pedagogic peati the second teaching unit where the
evaluation criteria were not so well explicatedtlasy had been in the first unit. This was
found to be related to the stronger pacing refeaiedve and not to a retrocession of the
teacher. Teacher Dulce demonstrated to have tlegmémon rules and the realisation rules,
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passive and active. Teacher Céu demonstrated te éavlved and was close to a total

acquisition of the active realisation.

Teachers’ evolution with respect to discursivesul@s related to two aspects common to all of
them. The first aspect relates to the fact thatealthers (even teacher Céu who had a high
degree in science and mathematics) changed in iteetidn of giving more value to the
acquisition of scientific knowledge and developmehinvestigative competences by primary
school children. The second aspect is relatededdtt that all teachers changed their theory of
instruction namely at the level of the evaluatioiteda. Initially, and in a more or less explicit
way, they considered that learning should ofteteti¢o children’s criteria, in order not to limit
their creativity and development. As the traininggess progressed, teachers developed the
idea that explicating the evaluation criteria magd simultaneously to creativity and cognitive
development, and that it is very important to atéfds scientific learning.

There was also some evolution of the teachersedetlel of the relations between discourses,
but these were the aspects of the practice whemegehwas more difficult to achieve. None of
the teachers were able to acquire totally the fipeodbding orientation, particularly at the
level of active realisation to any of the relatiohstween discourses (intradisciplinary,
interdisciplinary and academic-non academic). Teachlhdcia was the teacher who
demonstrated at the beginning to have a pedagogatige nearer to the theoretical model,
with reference to intra and interdisciplinarity. €l fact that she demonstrates a retrocession in
the second moment, at the level of intradiscipltyais again related to a lack of time to

make interrelations between scientific content.

The common difficulty felt by teachers at the legéthe relations between discourses may be
related to the general principle of our societiesoading to which “things should be kept
separate”. Another reason was related to the lowl lef scientific knowledge teachers were
found to have and/or witthe howto make relations between distinct parts of thatvkdedge
and between the scientific knowledge and other kedges (other disciplines and common
sense). All teachers criticised their initial amdservice training, pointing out how it had
failed in leading them to acquire a sufficient leekscientific knowledge and/or to be able to
explore this knowledge in the classroom. In theesaghere these knowledges were
considered appropriate, as in the case of teachey e education she received reinforced
still more the idea that these relations shouldb®oimade. A third reason to explain teachers’
difficulty in making relations between discoursesymbe related to the conception of
interrelation itself. It seemed that, sometimeachers considered that it would be enough to
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“speak about given subjects” for the intradiscigiyy interdisciplinary and academic-non

academic relations to be made.

Figure 5 shows the specific coding orientation athe teacher and its evolution for the
specific aspects of the pedagogic practice studheithe regulative context of the classroom.
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Figure 5 —Evolution of teachers’ specific coding orientatiefRegulative context
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At the level of the regulative context, particujanh the aspects related to the hierarchical
rules, which regulate the relation between theheaand her children, the evolution was
very clear. Teacher Rita acquired the recognitioles and passive realisation. Teacher
Inacia demonstrated clearly to have passive rdaisaules and although it seems to have
retroceded at the level of active realisation, thé&s again a result of the stronger framing
of pacing. Teacher Dulce acquired the rules of ipassealisation showing active
realisation as early as in the implementation of first teaching unit. Teacher Céu
showed clearly to have the rules of passive re@isaand partially of active realisation.
Teachers were gradually being aware of the meaaimdyreal importance of very weak
framings at the level of the hierarchical rulestime teacher-children relation and that
some of their former attitudes might have a negainfluence on children’s cognitive and

socio-affective development.

The evolution at the level of the hierarchical sul@ the child-child relation was also
evident. Teacher Rita acquired the recognition sulilne passive realisation rules and
partially the active realisation. Teacher Inacial lsdready acquired, in the first teaching
unit, the specific coding orientation to this adpet the pedagogic practice. Teachers
Dulce and Céu demonstrate a clear possession ofmémn and passive realisation and
acquired the active realisation rules, althoughb thas only partially in the case of teacher
Céu. The evolution of the teachers, partially @lcteers Rita and Céu, was a consequence
of their progressive awareness of the consequewnfesome of their attitudes and
decisions taken in the classroom; for example thieange from the idea that working in
homogeneous groups, in terms of school achievemeneiates better conditions for
children’s development and learning, to the idest this may in fact lead to the creation
of hierarchies between children, with the consetjaecreasing of the positioning of low
school achievement children. For teachers Dulce laadia, who already used to set up
heterogeneous working groups, the training procksked them to see better its
advantages and to provide them with more soundnaegis in favour of the methodology

they already used.

Also within the regulative context, but regardirge trelation between the spaces of the
agents in the classroom, the teachers demonsteateglvolution in the direction of the

pedagogic practice proposed. In the relation betmibe spaces of teacher and children,
teacher Rita acquired the recognition and passeadisation rules and the other three

teachers possessed already active realisation mule=n the first teaching unit was
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implemented, following the first stage of the teactraining process. The teacher training
programme throughout the whole process was effectiv leading teacher Rita, who
seemed not to have the specific coding orientatmrhe required weak classification
between the teacher and the children’s spaces tonbe aware of the fact that the
organisation and use of spaces is an importanalbkiin the creation of an environment
favourable to learning. However, this teacher destrated some resistance to the
implementation of a pedagogic practice charactdrigea weak classification between the
teacher and children’s spaces, saying that it cgeduher to see children standing up and

going around the classroom.

In the relation between children’s spaces, teach&sia and Dulce demonstrated, from
the beginning, as possessing the specific codingntation to the required weak

classification between the spaces of the varioukl@n. Teacher Rita s demonstrated
clearly to have passive realisation rules and tea€eu acquired recognition rules and
passive realisation. Both of these teachers demaiest to have partially the active
realisation rules already in the first teaching tunTeachers Céu and Rita were
progressively aware of the relation between theaspaf the various children to create a
good working environment. Teachers Inacia and Dulemforced their belief that a

classroom characterised by a weak classificatidwéen the spaces of the children had

the potential to favour their learning.

To summarise teachers’ evolution in the acquisitbérthe specific coding orientation to a
given pedagogic practice, we would say that thems an evolution which was more or less
clear depending on the contexts — instructional aegulative — and on the various
characteristics of the pedagogic practice. Lookatgthe teachers as a whole, the study
showed that teachers had a positive evolution eg pinogressively acquired the recognition
and the realisation rules, passive and activehenvarious aspects of the pedagogic practice,
that is they were able to become more proficienimiplementating a pedagogic practice

nearer to the model proposed.

4.2. Teachers’ scientific competence

Figure 6 shows the evolution of the teachers vatiard to their scientific competence.
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SCIENTIFIC COMPETENCE

TEACHERS Scientific knowledge Investigative competences
\llery Low Medium Good very Very Low Medium Good very
ow good low good

Rita - > —

Inacia —» _—>
Dulce — > .,
Céu o S

Figure 6 —Evolution of teachers’ scientific knowledge and petences

Teachers Inacia, Dulce and Céu demonstrated amteml having reached, in the second
teaching unit, the level ‘good’ at both scientiknowledge and investigative competences.
Teacher Rita demonstrated great difficulties, algiothere was some evolution from the very
low level to the low level in the two componentstb& scientific competence. Teachers’

difficulties were related to a lack of sensitivityparticular aspects, some of which were more
related to their knowledge of the investigativeqasses, particularly the most complex as for
example the planning of experiments and the cordfovariables (Afonso, 2002). These

difficulties either in the scientific knowledge iorthe investigative competences, were mostly
a consequence of their initial and in-service teattaining which had deficiencies related to
the little importance attributed to science knowlednd also to investigative competences
(the case of teachers Dulce, Inacia and Rita). Evgen the first degree was in science, as it
was the case of teacher Céu, the teacher educt®neceived did not prepare her to teach

scientific knowledge and investigative competenodle classroom context.

To summarise, the results of the study show thata avhole, teachers demonstrated to a
smaller or greater extent evolution at the levebath scientific knowledge and investigative

competences.

5. CONCLUSIONS

The teacher training programme we developed, foligvan action-research methodology in

the course of two years, presented the followingnhroharacteristics: (a) explicating the text
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legitimised in the interaction context (strong fiaghof the evaluation criteria); (b) relation
between teachers’ knowledges and knowledges tadpdrad (weaker classification between
discourses); (c) personal relations of communicatietween the researcher and the teachers
and between teachers (weak framing of the hiereathules); (d) clear distinction between
participants with distinct statuses (strong clasaifon researcher-teacher). This modality of
teacher training led teachers to develop profesdiypriThe four teachers changed at the level
of being more able to explore, in the classroomergific content and investigative
competences and they changed in the form usedolorexthem. In terms of a specific coding
orientation, the study suggests that teachers’epsdbnal development is the result of the
acquisition of recognition and realisation rulessgive and active, for a broad range of
components of the pedagogic practice. Even wheteti@her training did not lead to the total
acquisition of active realisation, it led to thegarsition of the recognition rules and passive
realisation rules and to the acquisition, at ldassome extent, of the active realisation for

various aspects of their pedagogic practice.

The aspect of the teacher training, which seenmate greatly helped teachers to acquire the
recognition and realisation rules related to a igipedagogic practice, was the explicating of
the evaluation criteria. This was attained by mgkotear to teachers the specificity of the
scientific learning contexts and the foundationahg@ples which underly their characteristics
and also by making clear the aspects of their pedoace in the classroom which placed them

closer to the characteristics of the pedagogictipeto be implemented.

On the other hand, the open relationship betweernrdiearcher and the teachers, in which
reasons for content and procedures were explaimad,favourable to the acceptance and
valuing by teachers of the various aspects of #uagogic practice that we intended them to
implement. This relationship had, in its turn, afluence on the acquisition of recognition

and realisation rules. The acquisition of thesegulas certainly also influenced by the

relation between researcher and teachers knowleétdgewsas established in the course of the
intense discussions of the many working sessiohs. dpen relations between teachers was

also shown to be important.

In the case of teacher Rita, progress could haga bere evident if the training process had
been characterised by weaker classification andifrgq of the teachers power relations and
control relations, at the level of the hierarchinslkes. The two teachers participated actively
but teacher Inacia, through her more frequentwetgions and knowledge, led her to acquire
a somehow higher status than the status of ted&ikeer These aspects may have led teacher
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Rita to decrease her positioning and to lower lamiosaffective dispositions and, as a

consequence, to have a lower evolution.

The teacher training programme was even very pesitor the evolution of teachers
discourse. Teachers reached a higher awareneke oharacteristics of their own pedagogic
practice and were able to characterise it. Theh@atraining gave teachers instruments of
analysis and reflection useful for their teachingagtice. When questioned about the
importance of the training received, teachers askedge the importance of going beyond
the psychological to consider also the sociological teacher training, if professional

competence ddll teachers is to be achieved.

We would hypothesise that if the training procead heen prolonged for a longer period of
time, teachers’ evolution could have been greatdrperhaps faster. In fact teachers acquired
the recognition and passive realisation rules fosththaracteristics of the pedagogic practice
and the active realisation for many characteristhitive realisation appeared to be more
difficult to acquire than passive realisation aretagnition rules. This was particularly
evident in the case of the relations between kndgés (intradisciplinary, interdisciplinary,
academic-non academic), where teachers demonstgagead difficulties in making those
relations. If the training process had continuedoitild then have been (nearly) exclusively
focused on the acquisition of the active dimengibtthe realisation rules in the aspects not
yet acquired by teachers. Teachers also showedutliiés at the level of thevhatto teach,
related to both scientific knowledge and competerfparticularly the complex competences).
This aspect may also have functioned as a limfetor to teachers’ competence, at the level

of thehow of pedagogic practice.

We believe that an important aspect of the modalityteacher training that may have
contributed to the acquisition of the specific cwgorientation to the pedagogic practice to be
implemented is the isomorphism between the traimieglality and the modality of pedagogic
practice. The fact that the training modality aretiggogic practice to be implemented by
teachers contained similar characteristics seeniacibtate the transference of knowledges
and competences from the former to the latter. @nthe problems identified in teacher
training, both initial and in-service, pointed dayt several authors (Tilgner, 1990; Perrenoud,
1993; Monk & Dillon, 1995; Lea, 1997), is that tteaching models used in teacher training
contexts contradict what is theoretically defentgdrainers. Teacher trainers defend and call
for a constructivist approach to teaching but timeglement a reception learning in their own
lessons, they argue for an active teaching-learpingess but implement a passive teaching-
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learning process in their own lessons, they callafo ‘open pedagogy’ but develop a ‘close

pedagogy’.

Another aspect is that the results of the teacharihg developed, through an action-research
methodology, contradict the idea globally defendeyg various action-research lines,
according to which the relations in the traininghtext should be characterised by weak
classifications and framings. The results of oudgtsuggest that although the global values
of classification and framing should be weak, $t®uld not be the case in the researcher-
teachers power relations and in aspects of seteetnl sequence and also in the evaluation
criteria. It is important that these values areorsgr in order that the training process is
successful. The strong classification between rebea and teachers gives the possibility of
distinguishing the various participants of the rinag process and allows the researcher
(trainer) to determine how other relations preserthe training context should be defined.
The strong framing at the level of selection amgus@ce is needed if teachers are expected to
learn something. In fact teachers cannot selectaavledge that they have not yet acquired
and cannot give it a proper sequence. Only at tioeortevel can framing be weak and/or,
later on, when teachers have already acquired e sxtent the recognition and realisation
rules for a context where scientific knowledge sticae learned, investigative competences
should be developed and an efficient teaching-legrprocess should be implemented.
However, it should be stressed that strong clasgifin between the researcher and the

teachers should always go together with weak frgrofrthe hierarchical rules.

The results of the study suggest that the valudsaafing of the pacing and the hierarchical
rules should be weak to allow the participatiorabfparticipants of the training process to
control the time required for learning and the apyaty to consider all contents selected.
Weak framing at the level of the hierarchical rutestributes to the participation of all in the

communication situation.

The modality of the teacher training implementedhiis study, and defended by some action-
research lines, allowed a constant relation betwresary and practice and as such also positively
influenced teachers development. The valuing oftima prevented the teacher training from

being ‘too theoretical’, ‘far from the real probleinas felt by teachers. The valuing of the theory
prevented the teacher training from being ‘too firak, ‘too context specific’ and ‘without

foundational principles and reasons’, demandingléapness, relation and coherence.

Another important aspect, that also meets the opimf some authors (Silva, 1996;
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Calderhead & Gates, 1995), is the important rokt tiesearchers played in the teachers’
professional development, as they acted as faoilgadeveloping reflection, (re)acquiring
knowledges, changing pedagogic practice, solvingflicts at the level of conceptions and
beliefs, learning the specific language and corscéptdescribe and understand teachers’
practices and children’s learning. We consider thatteacher should have some degree of
responsibility in her professional developmentwatalso consider that the individual teacher
has limited power to change knowledges and perfoces socially and culturally
constructed. Even a competent adult can benefi ftee participation of others to improve

and maintain his/her performance (Manning & Pay®83; Jones, Rua & Carter, 1998).

The role of the teacher trainer can change throuigthe various stages of the action-research
cycle, contributing in this way to the future pregeonal development of teachers (Calderhead
& Gates, 1995). However, the teacher trainer willags play an important role in the
collaboration s/he can give to teachers’ profesdiodevelopment, although his/her
importance may diminish throughout the proces®ashers would, in principle, have already
acquired the knowledge and competences needetidgrrosecution of their development in

an autonomous and independent way.

We are aware that teachers’ professional developrdees not depend only on the
characteristics of the teacher training processesjs influenced by many personal, social
and professional factors. The personal charadtesjshe working environment at school, the
relations between colleagues, relations with chiis parents and with the community also
influence professional development. Another fathat influenced the evolution of teachers
acquisition of the specific coding orientation whiwould lead to the implementation of the
proposed pedagogic practice was the initial anskemvice training they had already received.
In spite of the four teachers having got their @egrin different schools, at different times, in
different locations, the teacher education thegirad was similar and quite distinct from the
proposed modality of pedagogic practice, with refiee to thevhat and particularly to the
how that they were taught. Thehat both scientific and pedagogic, was referred to by
teachers as having deficiencies essentially rekatdide theoretical way in which it was taught
and not including the development of scientific patences. Théow of their in-service
teacher training, but particularly of the initiahining, was predominantly centred on the
teacher in both the instructional and the reguéatbontexts. The pedagogic practice in
schools, which is part of their first degree andakhconstitutes an important stage of the
education of future teachers, was also developethendirection of teachers centring the
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whole teaching-learning process on themselves,titighithe children’s control on that
process. To lead teachers to implement a mixedgoefi@a practice centred on children in
some aspects (e.g. pacing) and on the teacheme sther aspects (e.g. evaluation criteria)
may, in fact, be a difficult task for both teacharsl teacher trainers.

Although the results of the study were obtainedhaitelatively small sample of teachers and
children, we believe that it contributes to thddief educational research, at the level of
teacher training and of pedagogic intervention.nkrthe point of view of educational
research, this study furthers our understandingth& inability of some teachers to
implementing classroom pedagogic practices distirmin the practices they are used to
implement and to understand that such inabilitysdogt depend only on personal, social and
professional characteristics, but also on the casitef initial and in-service teacher training

in which they were involved.

From the point of view of pedagogic interventiohge tstudy shows that the creation of
favourable conditions to teachers’ professionalettgyment requires the implementation of
modalities of teacher training which not only calesithe experiences afl teachers but give
teachers some control over their process of prafieasdevelopment. This teacher training
should also give teachers some control over thaisitign of the specific coding orientation
needed to the implementation of modalities of pedagpractice innovative and capable of
leading to the scientific and socio-affective depshent of children of distinct social groups.
This should take place within a researcher/traiaacher relation characterised by a strong
classification which allows the researcher/traittedecide which aspects s/he should control

and which aspects teachers should control.

We should point to the importance of making teadh@ners aware that the factors which
interfere with teachers’ professional development aot only psychological but are
profoundly sociological and that the sociologichbiacteristics of the training modality are
important and should be considered if an improvenaémrofessional performance afl
teachers is to be achieved. A second aspect isthieamodels of analysis in educational
research should be such that makes possible tiysesnat the various levels of the pedagogic
discourse using the same principles and conceaptbel case of this study the same concepts
were used at the meso level of teacher trainingtla@anicro level of the classroom. This was
possible given the strong conceptual structure gredt explanatory power of the theory in

which the study was predominantly grounded.
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Finally, we would like to point to the way in whiclhe carried out the analysis of the
professional development of teachers, which weidensnnovative within the research done
in this field. We analysed this development in teraf the acquisition by teachers of the
recognition and realisation rules and, in doing #® study suggests a methodological
approach which provides the possibility of discnating specific components of teachers’
performance. This approach starts from the sam@rdtieal assumptions which have guided
former studies about students’ learning and thequasition of recognition and realisation
rules (Morais & Neves, 2001). Contrary to studefggrning, where we have already made
various studies leading to greater rigour of th&triiments of analysis, in the case of the
teachers’ performance this study represents onfirsa step. There is much to be done,
namely in developing ways of analysing the recagniaind passive realisation rules and its
relation to the active realisation. Also measureseocognition and realisation rules should be
made at the same stage of the research. The mterdonducted with teachers, in this study,
as an instrument to obtain data about the recagnénd passive realisation rules, need to be
improved. For example, it will be important to giteachers more diversified learning
situations than those of the interviews in thisdgtand to create situations which allow a
better discrimination of possession/absence oftholes.

Notes

1. According to Bernstein’s model of pedagogic disse, the instructional discourse refers to theofe
knowledges and competences related to the diseiplil the regulative discourse refers to the setloks,

attitudes and norms of social conduct.

2. Both researchers had done their initial teadh@ining in the same university, they finished theme
academic degree, they did their master's courseéh@é same university and their dissertations used
Bernstein’s theory as the key conceptual frameworkstudying questions related with scientific laag.
Both are teachers at Colleges of Education.

3. A more complete description of the sociologiadhtions which characterise the theoretical pesfibf the
modalities of the pedagogic code for the two stagfethe teacher training process is in Afonso (20&2d
Neves, Morais and Afonso (2004).

4. The empirical data allowed only a two point edalr classification, in the case of teacher tragni

5. The value of C given in the theoretical model to the researchacher knowledges relations does not mean
that the new knowledge to be learned by teachemeismlued, i.e. has little status, but that teagher

knowledges should be taken into account. In a teintscale, C was the only option.
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6. A detailed description of the instrument is ievs, Morais and Afonso (2003) and Afonso (2002).

7. In order to show the kind of questions of thieliview, we present, as examples, a questiorecklat the

discursive rule evaluation criteria and a questalated with the hierarchical rules.

Evaluation criteria
When children have to do and to present some wawlkyou think that the teacher should explicatehtnt

what they have to do and how it should be donéhisrshould be left to children’s own criteria?tifys

Hierarchical rules
When children are not doing what the teacher hddred, how do you think that the teacher shoulbtleair

attention (getting crossed with them, explainingfeasons, listening to children’s reasons?). fjusti

8. The system of categories to evaluate teachessegsion/absence of the rules of recognition asdiyea

realisation is the following:

Recognition rules

Does not possess recognition rules

- Indicates characteristics of pedagogic practicdedint from/opposite to the characteristics of the
theoretical model

- Indicates characteristics of pedagogic practice@diextualised/not considered in the theoretical ehod

May possess recognition rules

- Does not indicate the characteristics of pedagpgictice — There is no data

- Indicates ambiguous/not clear characteristics dhgegic practice

- Indicates contradictory characteristics of pedagpgactice

Possesses recognition rules

- Indicates characteristics of pedagogic practicelairto the characteristics of the theoretical mode

Passive realisation rules

Does not possess passive realisation rules

« Does not possess recognition rules

« Although indicates characteristics of pedagogiccfica similar to the theoretical model, gives
justifications/explanations/arguments in oppositiorthe principles which orientated the definitiointhe
theoretical profile

May possess passive realisation rules

- Does not give justifications/explanations/argumdotgedagogic practice — There is no data

- The justifications/explanations/arguments givenarmbiguous/not clear

« The justifications/explanations/arguments givencmetradictory

Possesses passive realisation rules

« The justifications/explanations/arguments given @reaccordance with the principles underlying the

theoretical model
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9. The figures which follow show the characterisatof each teacher’s pedagogic practice in theuogbnal

and regulative contexts and the theoretical modggsed (Afonso, 2002).

Characterization of teacher's pedagogic practices - Instructional context

RELATION BETWEEN SUBJECTS

TEACHER-STUDENT RELATION BETWEEN DISCOURSES

(Cie Fie)

(Ci Fi)
CONTROL RELATIONS
(F) INTRA- INTER- ACADEMIC/
DISCIPLINARY DISCIPLINARY NON-ACADEMIC
TEACHERS/ POWER S
RESEARCH STAGES RELATIONS Discursive rules KNOWOL_EDGE KNOgLFEiDGE KNOC\A(;LFEEDGE
©) siP (Ci) (Ci Fi) (Ce Fe)
Selection ~ Sequence Pacing ~ Evaluation
criteria
Theoretical . . . e o . .
model c F F F F c C*F C*F
. 1st stage c+ F+ F+ F- F-- c+ CHE*+ CHE*
Rita 2nd stage c* F* F* F- F - [ohs C*F*/F- CHE*+
1st stage c+ E+ + E+ c- C+E-- CHE*
Indcia 2nd stage c+ F+ + F+ c+ C*+F-- CHE*+
1st stage c+ F+ F+ Fe c+ CHE* CHEr
Dulce 2nd stage c+ F+ F+ F+ c+ CHE* C*F-
1st stage c+ F+ F+ E-/E+ c+ CHE* CHE*
Céu
2nd stage c+ F+ F+ E+/E*+ c+ CHE* CHE*
Characterization of teachers’ pedagogic practices - Regulative context
RELATION BETWEEN SUBJECTS
(CiFD) RELATION BETWEEN
SPACES
TEACHER-STUDENT STUDENT-STUDENT (Ci)
POWER CONTROL RELATIONS POWER CONTROL RELATIONS
TEACHERS/ RELATIONS (Fi) RELATIONS (Fi) TEACHER- STUDENT-
Ci ) ] ) -STUDENT -STUDENT
RESEARCH STAGES ©@ Hierarchical ©@ Hierarchical SPACE SPACE
rules rules
Theoretical = = . B .
model c F c F c c
1ststage c+ F+ c+ F* c+ Cc-
Rita
2nd stage [ohd F+ c+ cr ¢
1ststage c* F- Cc-- F-- Cc- Cc--
Inécia
2nd stage c* F-IF* c-- F-- c- c--
1ststage c+ F-- [} F Cc- (o}
Dulce 2nd stage c+* F-- Cc - F-- c- c--
1st stage c+ E+ cH Fe c- c-
Céu R . .
2nd stage c+ F c+ F C C

10. Children leave

primary school when they areytears old and they enter middle school, distincevery

aspect from primary school.
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Teacher training processes and teachers’ competence
A sociological study in the primary school

Abstract

The paper describes part of a study whose aim wasviestigate the relation between
modalities of teacher training and modalities oflggogic practice implemented in the
science classroom. The study is focused on primseinpol context and analyses the evolution
of teachers performance in terms of their acqoisitf recognition and realisation rules, i.e.

coding orientation, to specific scientific learniogntexts.

Theoretically, the study is based on Bernstein&otit of pedagogic discourse (1999, 2000)
which provided the concepts to characterise the atitaes of teacher training and of
classroom pedagogic practices and to analyse tea@wplution in terms of recognition and
realisation rules. The sample was made up of faachers and their four socially
heterogeneous school classes. An action-researitifodaogy was followed.

The results suggest that the teacher training imetged was favourable to the teachers’
professional development and their competenceatb & children to a high level of scientific

development. The efficiency of the training prockas to be mostly attributed to the strong
classification of the researcher-teachers relatod to the strong framing of evaluation

criteria, selection and sequence, together withkviigaming of hierarchical rules and pacing.

Key-words:Pedagogic competence; Scientific competence; Pgiagractice; Recognition

rules; Realization rules; Teachers professionaélbgment.

33



