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Abstract

The study analyses the Natural Science syllabufsﬂfﬁad')thIGth and " years of schooling (ages '1013+) to

investigate the extent to which the present pomsgureform (1991) for the elementary school intoedu
fundamental changes in the discourses and commsténealues. The analysis used the conceptualkefnark
of Bernstein’s model of pedagogic discourse.

The results show changes in the present reform hwhigggest, in general, an increasing valuing of the
regulative dimension of learning. The results alkow a greater diversity and specification of thenplex
cognitive and socio-affective competences. The ystaldo points out to a recontextualizing within the
syllabuses, when passing from the curricular ldgethe disciplinary level, in the direction of biung the
changes observed. These findings are discussednis of national and international educational gearand

in terms of the socio-political contexts in whictepent and past reforms took place.



1. INTRODUCTION

Curricular organization and development is a compiecess whose study has called
the attention of researchers either in a macro ioramerspective, that is at the level of
management and theorizing or at the level of appba in the classroom. Approaches to
curriculum studies may be based on the fields astemology, psychology, sociology
separately or inter-related. In any case, sciemcgcalar research has not been made in a
systematic way either in theoretical or practiaints. This difficults efficient curricular
reformulations which would allow a better adjustinenthe concrete problems arising out of
experimental or implementation situations. It sednas a theoretical and practical reflection
about new curricula could give sound bases fornefikation.

The study presented in this article is part of aader research within the field of

curriculum development whose objective is the asialpf the present reform of science

education in Portug%tl It is centred on the syllabuses of natural s@eoc the §1 /6th and ‘}h

years of schooling (ages '3_1:B+). The research is fundamentally based on Berrist#inory
of pedagogic discourse (Bernstein, 1990, 1996; Dgoset al, 1986) and is focused on a
sociological perspective of learning.

The research is constituted by a macro study wimeblved the analysis of texts
produced at the various levels of the pedagogigcdeiconstitutions, basic laws, syllabuses,
textbooks). In order to explore the sociologicalameag of the changes introduced in the
present reform and to analyse the degree of rexiuatiezing at various levels, the research

contains a comparative study in which, for eaclellewe compare the texts of the present

reform (19913 with the texts of the previous reform (1975). Tasearch as a whole involves
the analysis of changes concerned to the relateiwden school and family/community
(Morais and Neves, 1997), inter and intradisciplnelations (Nevest al, 1996), theory of
instruction underlying syllabuses (Morais, Neves &wontinhas, 1999) and discourses and
competencies valued in syllabuses. It also invothesstudy of teacher’s space of change in
educational reforms (Neves and Morais, 2000). Thdyspresented in this article is limited
to the analysis of the discourses and competerexgsessed in the official pedagogic
discourse of the syllabuses.

Although the analysis of a syllabus can be focusethe specific scientific knowledges
they contain and which are to be learned by stwdaind particular schooling level, that is not
the focus of our study. When comparing the syllabuef the two reforms in terms of
discourses and competencies, we aim at developingnalysis which permits to make

evident thdevel of scientific literacy intended by syllabuses. Smeans that in the analysis



of the specific instructional discourse attentisrcentred on the relative emphasis given to
cognitive competencies of distinct degree of coxipfe According to many educators (e.g.
BSCS, 1995) it is important that scientific leagnieads to a multidimensional literacy where
students should be led to go beyond the barrieteehominal or merely functional literacy
(based on the learning of terms and facts) to &ehgestructural literacy (involving concept
understanding) and go forward in a significativeyw@ a multidimensional literacy (with the
possibility of applying concepts to diverse sitaas). Another way of looking at this issue is
to say that in this study we want to have a meastithe level of conceptual demand of
syllabuses. Previous studi@3omingos, 1989; Miranda &Morais, 1994) have shdwaw
teachers differ in their conceptual demand at thell of the classroom — some teachers
restrict their students to a very low level of stikc literacy, science is seen as factual
knowledge to be memorized. This may already bectme with the syllabuses teachers
follow.

Without undervaluing the importance of the analys@scerned with the discussion of
the inclusion in the syllabuses of specific sciemknowledges, we believe that the question
of literacy level constitutes a dimension of leaghwhich has particular importance within
the curricular analysis. The focus of this studytierefore, on the rules and norms which
regulate the discourses rather than on the diseaanstent in itself.

The study is also focused on the analysis of saffective competencies indicated in
syllabuses to be developed by students. We wahate a measure of the level of socio-
affective development entailed in syllabuses. Tat #nd we analyse the extent to which
syllabuses indicate complex socio-affective compas as being important for students’
development and which competencies are privileged.

According to the perspective referred, the studgrids to compare both reforms in the
following main aspects: (a) valuing given to thengel regulative discourse and to the
specific instructional and regulative discoursés; grinciples of relation, order and identity
contained in the general regulative discourse;régtive emphasis given to cognitive and
socio-affective competencies of distinct degreearhplexity; (d) type of complex cognitive
and socio-affective competencies valued. Startingmf these objectives, the study
investigates the following problenin what extent does the present educational reform for
science education at the level of compulsory schooling introduces major changes in the
discourses and competenciesit values?

We started from the idea that the present reformldvehow changes evident by a
greater reference to the regulative dimension afni@g, by a greater emphasis on the
specific regulative discourse and, within each ohthe discourses, by a greater emphasis on
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competencies of high degree of complexity. Thecpaiitical portuguese context in which
the present reform is inserted and the trendsiense education at the international level in
general and in the european community in particsigported the above hypotheses. In fact,
whereas the period which corresponded to the 18%&m was a period which in socio-
political terms was characterized by great chanuge iastability — the turn with the 1974
revolution from a dictatorial society to a demomrabciety — the period which corresponded
to the 1991 reform is a period of a stable demgcexpressing explicitly and without
reservations the regulative discourse of society.

Furthermore, the extending of compulsory schoofimbich in Portugal was limited to
the 6th year of schooling in 1975) to the 9th yehschooling would be a reason for the
present reform to be based on educational optiaisch at the level of compulsory
schooling, tend to value a strong regulative dirmnsn education. Present educational
trends in the direction of valuing a science edooatvhich promotes students’ development
through the acquisition of cognitive and socio-efifee competencies transferable to
diversified contexts may also justify the hypotreepat forwarded.

Before going any further and in order to contexagathe reader from the outset, we
consider that it is important to give informationoat the Portuguese socio-political situation
in both periods studied. Portugal was under a aicthip for more than fourthy years. The
political regime changed to a democracy in 1974ragching Portugal to other european
countries.

Under overt international pressure and the infleeoiceducational changes namely in
the USA, a reform of the educational system begaihe late sixties. This reform started at
the level of the %1/6th years of schooling (age 10 12+) and it was known as the Veiga
Simao reform after the Minister of Education of timae. For that level of schooling new
syllabuses were developed, nameley in science &daocaThe pedagogic principles
underlying these syllabuses departed in many drasgects from the principles established
in the 1933 constitution (which had ruled the coynuring the whole dictatorial period) and
in the educational basic law of the time.

External and internal pressures, together withdieth of the dictator Salazar in 1970
and his replacement, created the conditions forwteakening of the regime. It was under
these conditions that a new educational basic |ag approved in 1973. This basic la
contained already some principles of a more operegowhich were not in accordance with
the constitution (1933) still in effect. The revtun which took place in 1974 found the

educational system in a state of a considerableherence. Syllabuses of thteh/ESth years



(together with isolated educational experiencateatievel of middle and high school) based
on new contents and quite open relations, a basiddllowing similar trends but developed
after those syllabuses, all this going in an oppositeation of the existing constitution and
towards many of the principles established latebythe revolution.

Before a new constitution and a new educationaicbksv were developed and
approved, the previous reform kept moving to tH‘eyéar of schooling. In an unstable pos-
revolutionary period, syllabuses for thtg year of schooling were developed.

The present reform (1991) followed trends simi@rother countries reforms (United
Kingdom, Spain, etc.) and was set in a well essabli democratic system within a new
constitution (1976) and a new educational basic (2@86). The above shows how the
analysis we proposed to make was rather difficaltadoise we wanted to see the extent to
which the new educational reform of the ninetidsoiuced changes to the previous reform
of the late sixties and early seventies. Howevdrernaas the present reform took place in a
stabilised society where constitution, educatiopasic law and syllabuses followed each
other in time and where contextualizing and recxntgizing can be coherently analysed, the
previous reform developed in a non-linear sequemicere the educational basic law came
after the gj /6th years syllabuses, all under a dictatorial regiamel before thett} syllabuses.
These last syllabuses were already developed watldamocratic system but still they were
part of the same reform.

In the article, we start by presenting the theoaktframework with reference to the
main concepts used in the study. This is followgdthe methodology, the data and their

interpretation and finally the conclusions and dsston.

2. THEORETICAL FRAMEWORK

Bernstein’s model of pedagogic discourse (Bernst&BP0, p.197) shows that the
official pedagogic discourse can be considerechasrésult of a set of relations which are
established between the various fields where itseggion, recontextualizing and
reproduction takes place. These relations showth®abfficial pedagogic discourse reflects
the dominant principles of society which are getestan the State Field under the influence
of the International Field and the production (pbabk resources) and symbolic control
(discursive resources) fields.

However, the model also highlights that the pedagaliscourse is not a mere
reproducer of those principles. At the various levef the official pedagogic device can

occur recontextualizings which, leaving space fbange, give origin to a reproducing



discourse which does not correspond exactly taiteourse initially produced.

The syllabus of a given discipline represents diciaf text produced in the Ministry of
Education (agency of the official recontextualizifigld) and contains in its message the
principles and norms which constitute the GenerafjRative Discourse (GRD) which
characterizes a given socio-political context.

However the same syllabus representing the offip@tlagogic discourse (OPD)
contains also a message which reflects a set abrgptwhich at this level (and also
influenced by the fields referred) appear as malegaate to a given educational context.
Among these options are discourses and competenhbiek should be acquired, the form of
pedagogic interaction which should be present m téacher-student relation (theory of
instruction valued), the nature of the relationsMeen the various knowledges of a discipline
(intra-disciplinary relation), between the knowledgf the discipline and the knowledges of
other disciplines of the curriculum (inter-disci@ry relation) and also between the academic
and non-academic knowledge.

According to the model, the syllabus reflects, ¢fere,the what andthe how of the
official pedagogic discours@he what refers to the contents and relations to be trasadni
and the how refers to the form how those contents and relatiare transmitted in the
teaching-learning context. When we analyze theciaffipedagogic discourse contained in a
syllabus in terms of discourses and competenciegreveentring the analysis tre what.

This is the objective of the present study. Howgsaecording to Bernstein’s modéhe what

of the pedagogic discourse is expressed throughfdhmaula ID/RD, where ID is the
instructional discourse, RD is the regulative disse and the dash represents the
incorporation of the ID in the RD, the latter doating the former. The specific instructional
discourse of the syllabus of a given disciplingisciplinary area is transmitted through a set
of knowledges and cognitive competencies which thee direct object of the teaching-
learning of that discipline or disciplinary aredn€lspecific regulative discourse is transmitted
through a set of values, attitudes, socio-affecteepetencies which are valued in the
teaching-learning context. However, the regulatiszourse is a discourse of order, relation
and identity, and for that reason it contains alsnorms of social conduct which underly
and regulate the form taken by the teaching-legroirthe specific instructional discourse. In
this way, and according to the theoretical modeké&érence, the official pedagogic discourse
expressed in a syllabus contains, in its regulatiireension, the dominant principles of
society, i. e. it is also a legitimizing discourdfehe general regulative discourse.

Based on this theoretical framework, we start fribia idea that the text of a given
syllabus (science in the present case) present orokess explicit references to norms of



social conduct related to the GRD which charactsrihe socio-political context in which the
syllabus was constructed. We also start from thea ithat syllabuses can differ in the
emphasis given to that discourse and in the reataluing which they give to the specific
instructional and regulative discourses. Withinreaoe of these discourses, syllabuses can
also differ in the relative valuing given to comgates of distinct levels of complexity.

It is also important to note that when making refee to those characteristics we are
aware that the message contained in a syllabusnwmiage read or followed by teachers. In
fact, even in a centralized system, the teacher matyfollow in his/her practices the
directions given in the text of the syllabus. Theiementation of these directions depends
on multiple factors (knowledge and ideology of tears, social context of school, conditions
available). Thus, the study does not intend to @epthe real control that the Ministry of
Education can have over the implementation of byb&s at the level of teachers’ practices.
Rather it intends to explore the extent to whictabyises’ text (as official texts directed to
teachers) can carry differentiated messages ttetiher and also to discuss the meaning of

these messages in terms of potential indicatochange.

3. METHODOLOGY

As we said before, the analysis is focused on seiayllabuses — Sciences of Nature in
the 5th/6th years and Natural Science in the 7#n yef the present reform (1991) and of the
previous reform (197%) From a methodological point of view, the studyldes an
interpretative model where a qualitative analysés\wdone. We used the sentence as the unit
of analysis. In the context of this study, the esané was taken as a part of the text of the
syllabus with one or more sentences which on thelevhave a given semantic meaning. In
this study, we used only the text of the syllabuseich refer to the transmission —
acquisition contef(lt

The syllabus’ content was considered globally —oeasidered in its analysis not only
sentences which refer to all syllabus’ topics Sieadly related to the scientific disciplines
but also sentences which refer to parts of theabydes which are common to the whole
curriculum and which also necessarily relate tséhdisciplines. The intention was to obtain
data which refer to the general principles of theole curriculum and therefore allowed a
deeper analysis of the meaning of the messageinedtan syllabuses.

In order to carry out the various analyses, we miggal, for each reform and for each
syllabus, general tabfesThese tables were made of several columns tise dir which

contained all sentences of the syllabus sequentialinbered and identified by the respective
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area. This was followed by another column thatrreteto the general categories of analysis
considered in this study, i.e. discourses and coenpees. This column was divided in
sections to separate the various sub-categoriemnalfysis — general regulative discourse
(GRD) and specific instructional and/or regulatdiscourses (SID/SRD); within the specific
instructional discourse, simple cognitive compeienc(SC) and complex cognitive
competencies (CC); within the specific regulativéescdurse, simple socio-affective
competencies (SSA) and complex socio-affective caamries (CSA). (see the following
examples and also those in Tables | and Il). THioagcontent analysis based on the
categories we had established we identified eactesee. Whenever the sentence contained
explicit information about the focus of analysis imdicated its classification in the tables.
The classification, which was the result of thelgsia initially made was later on validated
by other researchers.

According to the theoretical framework of analyal taking into account the limitations
inherent to a content analysis applied to a syBakhe identification of the sentences obeyed
the following criteria:

(&) When the sentence refers only to the educationarorlavel expressing intentions and
general principles about knowledges, values, dgguto be considered in the general
educational context, it was classified as trangmgith GRD. When the sentence refers to the
micro-level of the classroom expressing knowledmyes competencies to be developed in the
teaching-learning process it was classified asstratting a specific discourse and in that case
it was indicated by SID and/or SRD according to ¢gkatence’s message. If the sentence is
exclusively focused on cognitive knowledges and petencies we indicated SID and if the
sentence is exclusively focused on attitudes amibsdfective competencies we indicated
SRD. If the sentence transmits a message, whidaiosrboth discourses, it was indicated by
SID/SRD. Since the categories GRD and SID/SRD wemesidered as being exclusive,
whenever a sentence was identified as containie@D it was not identified as containing
the SID/SRD and vice-versa.

(b) All sentences containing SID were identified inmerof the cognitive competencies they
expressed. It was considered that they valued Céhexrer they refer concepts of high level
of abstraction or expressed complex cognitive cdemmes no matter if factual knowledge
or concepts of low level of abstraction were refdtrlt was considered that they valued SC
whenever both knowledges and competencies werdéosf aognitive level.

(c) All sentences containing SRD were identified inrgrof the socio-affective competencies
they expressed. It was considered that they valli®4 whenever they refer values or
expressed attitudes of a complex level. It was idened that they valued SSA whenever

competencies valued were of a simple level.
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Although complex competencies pressuppose singlepetencies, if the sentence
expressed only complex competencies they were iy anes considered. Only when
sentences expressed clearly the two types of camgies were both considered. To

illustrate this classification we are showing saseatences and their identification
General Regulative Discourse

From here derives the need to promote child’s amem® of what surrounds her/him in order to
get the notion of responsibility before the enviramt, the society and the culture where she/he is
inserted. (Sentence 5, Table IA).

Proportionate to students experiences of intergmaisand inter-groupal relations in order to favour
their socio-affective maturity, developing the czipa of communication and creating in them
positive relational attitudes and habits eithethia field of their family, friendship and civic etlons

or in their conscious and responsible intervenitiothe surrounding reality. (Sentence 16, Tablg I1A

[...] in three essential educational dimensions — patseducation in its individual and social
dimensions, the acquisition of fundamental knowtsdgapacities and the competence for exerting a
responsible citizenship..]. (Sentence 8, Table IlIA)

Specific Instructional Discourse
Simple competencies

To know and localize distinct litological format®at the country level. (Sentence 24, Table VA)
Complex competencies

To stimulate synthesis capacities:

- to detect problems

- to formulate hypotheses

- to plan experiments

- to seek solutions for problems

(Sentence 26, Table IA)

To understand that materials circulation irfoad chain corresponds to energy transfegnc
(Sentence 30, Table VA)

Specific Regulative Discourse

Simple competencies

The study of this thenidife transmissiohwill create situations to develop the love angees
by the environment and living things. (Sentence, T2dble 1V)

Complex competencies

To incentive the recognition of the social valuenafrk in all its forms and to promote the notion of
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help and cooperation. (Sentence 25, Table Il1IA)

Fundamental importance of the aspects relativedalevelopmerit..] of responsibility and
capacity of integration in groups. (Sentence 4)d &)

From the analysis of all sentences we construagtathesis tablésfor each syllabus in
which data were organized to allow comparisons betwthe sections of the various
syllabuses. The sections were grouped in five magpics: A — Curriculum aims; B —
Curriculum structure; C — Discipline aims; D — D@me content; E — Methodological
guidance for the discipline. The table for eachadyls contains, not only for the syllabus
as a whole but also for each topic and within g@apit for each section of the syllabus, the
following data: (a) number and area (and respeg@reentage) of sentences which contain
directions about discourses and competencies; (impber and area (and respective
percentage) of sentences classified accordingetaiftourses they value; (¢c) number (and
respective percentage) of sentences classifieddiogato competencies.

Based on the data expressed in the tables we rhadeomparative study of the two
reforms. We analyzed the global message of thalsydles concerning the same schooling
level — the two syllabuses of Sciences of Naturéhef5th/6th year (1975 and 1991) and
the two syllabuses of Natural Science of the 7w @975 and 1991). We also analyzed
the messages related with each one of the topeedert for the analysis of the syllabuses.
In order to interpret the data we separated inahaysis, the aspects common to the whole
curriculum (topics A and B) and the topics direatyated to the discipline (topics C, D and
E). The former will be called first section and thter second section of the syllabuses.

The analysis of the discourses and competenciegedlte criteria which made evident
for each syllabus possible differences in the verioategories and sub-categories studied
and possible differences in the syllabuses of #messchooling level of the two reforms.
Thus we established the following comparisons whadnstituted the basis for the
interpretation of the data:

(1) For each syllabus, we compared: (a) the numbeemteaces containing GRD
with the number of sentences containing SID an8RD; (b) the number of
sentences containing SID with the number of see®rontaining SRD; (c)
the number of sentences containing CC with the mumdf sentences
containing SC; (d) the number of sentences comg@iQISA with the number
of sentences containing SSA.

(2) For the syllabuses of the same schooling level haf two reforms, we
compared the differential valuing: (a) between tBBRD and the specific
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discourses (SID and/or SRD); (b) between the SI® the SRD; (c) within
the SID, between the complex cognitive competen@$s) and the simple
cognitive competencies (SC); within the SRD, betwéee socio-affective
competencies of higher level (CSA) and the socieetive competencies of
lower level (SSA).

To obtain a measure of the differential valuingwsed the ratio between the number of
sentences which refer to the categories and seg@aes under comparison:
GRD/SID+SRD; SID/SRD; CC/SC; CSA/SSA. The valuetaoted were used as a measure
of the direction of the change between the tworrefo

In order to complement the comparison between lsyflas, we analyzed the type of
competencies and values they indicated. Tablespied in the annexe show, for each
schooling year and reform, a list of complex cageiand socio-affective competencies and
of principles of order, relation and identity (GR&Jpressed in syllabuses.

Although we used in the analysis measures basedeoquantification of sentences, we
can consider that the methodology used in the aisafgllowed a qualitative/interpretative
model. In fact, that quantification represents oalyway of organizing the data which
resulted from a content analysis of each one of#mences of the various sections of the

syllabus.

4. ANALYSISAND INTERPRETATION OF DATA

4.1 Relative valuing of general regulative discourse and specific discourses

The general data, which resulted from this analysis shown in table I. In this table,
we indicate for each schooling level and withinkebevel for each reform, the frequer%cy

of sentences of the syllabus which refer to theeg@mregulative discourse (GRD) and of
sentences which refer to specific discourses eittespecific instructional discourse (SID)
or the specific regulative discourse (SRD). Fregiesrefer to the syllabus as a whole and
to each one of the syllabus sections which, intéide, are grouped in terms of topics
related to common aspects of the whole curriculdnar{d B) and topics directly related to
the discipline (C, D and E). In the table it iscakhown the value, which refers to the
relation between the GRD and the specific discaurBer the syllabus as a whole and in
the case of the topics C, D and E, that value wasaimed on the basis of the ratio
SID+SRD/GRD and in the case of the topics A and & wbtained on the basis of the
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inverse ratio. The distinct procedure used foredéht topics had the intention of obtaining
always a ratio equal or higher than 1, which wdalkdlitate the interpretation.

On the basis of the data of the Table Ill, we skarta comparative analysis of the
syllabuses of the 5th/6th years of the two reforiss is followed by a similar analysis of
the syllabus of the 7th year and finally we presesynthesis of the main ideas suggested by
the analysis. The comparative analysis is centredhe emphasis given to the GRD in

relation to the specific discourses (SID and/or $RD

4.1.1 Comparative analysis of the syllabuses obthé&th years (1975 and 1991)

If we consider the syllabuses as a whole, the d&&ble IIl) shows that more
importance is given to the specific discourses (&hd SRD) than to the GRD. The value
which gives the relation SID+SRD/GRD is similarif91 and in 1975 (respectively 2.7
and 3). Thus the difference in the direction ofreater valuing of the GRD in the present
reform does not have much meaning in terms of ahang

When we consider the relative valuing of the disses at the level of the common
topics of the curriculum (A and B) and of the guides for the discipline (C, D and E), the
data of table | shows that, in both reforms, theDGR more emphasized than the specific
discourses at the level of the topics A and B waeréhe specific discourses (SID and
SRD) are more emphasized than the GRD at the ¢dvepics C, D and E.

TabLE III. Relative valuing of gencral and specific discourses scparated by syllabus sections

Sentence frequency Discourse ratio
Schooling Syllabuses/sections GRD SD GRD/SD SD/GRD
5th/6th years 1975 A+B 12 3 4 -
C+D+E 1 36 - 36
Total 13 39 - 3
1991 A+B 74 39 1.9 -
C+D+E 5 172 - 34.4
Total 79 211 - 2.7
7th year 1975 A+B 16 1 16 -
C+D+E 20 107 - 5.4
Total 36 108 - 3
1991 A+B 74 39 1.9
C+D+E 5 126 - 25.2
Total 79 165 - 2.1

A + B, Curricular section; C + D + E, disciplinary section.

Furthermore, data shows that for topics A and Bgifeater emphasis given to the GRD
relatively to the specific discourses is greatet 975 than in 1991 (respectively 4 and 1.9)
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and for topics C, D and E the greater emphasisngiwe¢he specific discourses relatively to
the GRD is similar in 1975 and in 1991 (respecti\@® and 34.4). These facts suggest that
in first section of the syllabus the present reféemds to diminish the differential emphasis
attributed to these discourses whereas in secartibisehe differential emphasis observed
in the previous reform is kept. These facts sugtiesefore that in the common topics of
the curriculum, there is a trend in the preserrrafto diminish the valuing given to the
GRD and that in the topics directly related to digcipline the valuing is similar in the two
reforms

4.1.2 Comparative analysis of the syllabuses oftheyear (1975 and 1991)

Data referring to the syllabuses as a whole (THhlshows that also at the level of the
7th year of schooling the specific discourses (&Hd SRD) are more emphasised than the
GRD in both reforms. However there is in the préseform a smaller difference between
the emphasis given to these discourses and theasispfiven to the GRD, this suggesting a
trend to valuing more the GRD in this reform. latfahe value which translates the relation
SID+SRD/GRD is smaller in 1991 than in 1975 (resipety 3 and 2.1).

When we consider the relative valuing of the disses at the level of the curricular
principles and of specific guidelines for the duditie (Table 1), the data shows that the
GRD is more emphasised than the specific discouatdise level of the topics A and B,
whereas the specific discourses (SID and SRD) anme mmphasised than the GRD at the
level of the topics C, D and E. Furthermore, theatgr emphasis given to the GRD at the
level of the common aspects of the curriculum iscimgreater in 1975 than in 1991
(respectively 16 and 1.9) and the greater emphgisen in discipline guidelines to the
specific instructional and regulative discoursesmach greater in 1991 than in 1975
(respectively 25.2 and 5.4). This data suggestsitih the present reform there is a trend to
diminish the relative valuing given to the GRD Iretcommon topics of the curriculum and
to reinforce the relative valuing given to the spediscourses in the syllabus topics more

directly related to the discipline.

4.1.3 Synthesis

The data obtained (Table I1l) shows that, for bethooling levels and for both reforms,
a greater emphasis is given to the specific disssuthan to the general regulative discourse
and that in the present reform there is an increéskee emphasis on the GRD relatively to

other discourses. This increasing translates agehanly at the level of the 7th year of
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schooling. These results show that although thesages of the syllabus tends to

fundamentally express the specific knowledges amdpetencies to be developed in the
teaching-learning context, there is in the presefdarm of the 7th year a concern to make
more explicit the general regulative principles evhisupport the selection of those
knowledges and competencies. This concern mayctdfie need of leading the teachers to
be more aware of the principles which underly tdecational context and, in this way,

guide them to a more effective implementation efdiscipline objectives.

The above relates to differences in the syllabus abkole. However, it is interesting the
trends referred before about the differential vadubf the discourses when we analyse
separately the topics common to the curriculum thiedtopics related to the discipline. It is
not surprising that we find for both levels of sohing and for both reforms a differential
valuing of the discourses whose direction depemdshe nature of those topics — greater
relative emphasis of the GRD in curricular topicsl agreater relative emphasis of the
specific discourses in disciplinary topics. In fatshould be expected that the GRD is more
emphasised at the curricular level of the syllabesause it is at this level that it is
fundamentally intended to make explicit the greangiples which should guide the
educational process. Those principles are commothdowhole curriculum and should
therefore constitute the major way of transmittthg dominant principles of society. It
should also be expected that it is at the levahefguidelines of the discipline that more
emphasis is given to knowledges, competenciesudes, values which represent the
specific instructional and regulative discoursesoremended in the syllabuses for the
different levels of schooling. However, what iseirgsting to notice, from the analyses done,
it is the fact that in the present reform theraitrend (quite evident in the 7th year) to
diminish the difference of emphasis between thealisses at the curricular level with the
consequent decrease of the valuing of the GRD iatlével. And also to reinforce the
difference of emphasis between discourses at tred & the disciplinary topics with the
consequent increase of the valuing of the spediBcourses at this level. Although in the
present reform it is kept the differentiation bedwealiscourses according to the nature of the
two sections of the syllabuses, it seems thatréreds referred show a concern (particularly

in the '}h year) to make more explicit at the level of theafic aspects of the discipline and

in part also at the level of the common aspectshef curriculum, what should really
constitute the object of the teaching-learning bwothinstructional terms (knowledges,
cognitive competencies) and regulative terms (altis, values, socio-affective

competencies).
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The comparison of the two reforms also shows diffees on the principles of relation,
order and identity, which constitute the generagutative discourse present in
syllabuses.The data shows (Annexe) that in the 18ftBm, and more explicitly in the 7th
year of schooling, the GRD expresses principlesvahges already adjusted to a democratic
society (e.g. civism, freedom, solidarity, respbiigy). The change in the 1991 reform is
translated in a higher reinforcement of the presioprinciples and values. That
reinforcement is evident in the greater diversihd asimultaneously higher transference
power of those principles. Such change may reflembncern of present society at the level
of values clarification and development and whishexpressed in syllabuses through the

increasing valuing of principles related to studepersonal and social development.

4.2 Relative valuing of specific discourses and competencies

Data from the analysis are expressed in the Tahlénl this table are shown for each
schooling level and within each level for each mefothe values which translate the
differential valuing attributed to the specific ingtional and regulative discourses, to
simple and complex cognitive competencies and nopki and complex socio-affective
competencies. These values represent the raticebattihe number of sentences of each set
analysed and refer to both, the syllabus as a wédethe two main sections considered
(common aspects of the curriculum - A, B — and Higeguidelines of the discipline — C, D,
E). The ratio followed the same criteria for théssaready analysed, i.e. it was intended to
obtain a value equal or higher than 1 in any of ¢thses. Thus for the two specific
discourses we made the ratio SID/SRD, for the ¢cogncompetencies the ratio CC/SC and
for the socio-affective competencies the ratio CE3¥. We considered that the higher the

ratio the higher the differential valuing betwebe aispects being compared.

TaBLE IV. Relative valuing of specific discourses and competencies separated by syllabus sections

Discourse and competencies ratio

Schooling Syllabuses/sections SID/SRD CC/8C CSA/SSA
5th/6th years 1975 A+B 1.5 only GC only CSA

C+D+E 6.0 1.6 6.0

Total 4.9 1.6 7.0

1991 A+B 1.1 3.2 16.0

C+D+E 4.8 1.5 4.2

Total 3.2 1.6 5.9

7th year 1975 A+B 1.0 - -

C+D+E 15.0 2.7 4.0

Total 13.3 2.7 4.0

1991 A+B 1.1 3.2 16.0

C+D+E 7.4 3.3 4.0

Total 3.5 3.3 7.3

A + B, Curricular section; C + D + E, disciplinary section.
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4.2.1 Comparative analysis of the syllabuses obthéth years (1975 and 1991)

Considering the relation SID/SRD, the data of tdbleshow that, in the syllabus as a
whole, there is in the two reforms a greater emighasthe instructional discourse than in
the regulative discourse (the relation is alwayghar than 1). The comparison of the two
reforms shows that the relation between these dises gives a higher value in 1975 than
in 1991 (respectively 4.9 and 3.2). This suggdstd although in the present reform the
instructional discourse continues to be more empbdghan the regulative discourse the
latter tends to be more valued in the presentmefeshen compared to the previous one.

The pattern found for the syllabus as a wholegs alvident for the two main sections of
the syllabuses, i.e. for common aspects of thaauum (A, B) and for specific guidelines
of the discipline (C, D, E). For both reforms thestructional discourse predominates
although this is more evident at the level of tliecigline guidelines. At the level of the
common aspects of the curriculum, particularlyhe teform of 1991, the valuing given to
the two discourses is similar. When we compare téhe reforms in terms of the two
sections of the syllabuses, data shows that alsothe trend for the syllabuses as a whole is
present. In fact, for both sections there is inghesent reform a decrease in the SID/SRD
relation which reinforces the suggestion of an ease of the valuing of the regulative
discourse in this reform.

Analysing the relation between the two groups ajnitive competencies, the data in
Table IV show that there is, in the two reformgraater valuing of complex competencies
when compared with simple competencies. This vglisSnmore evident at the level of the
section which refers to the common aspects of tinectilum (A, B). In comparative terms,
it is possible to say that there are no changdkeampresent reform. In fact, there is in the
syllabus as a whole and in the section which referthe guidance for the discipline a
similar differential valuing of the two types of mpetencies for both reforms. On the other
hand a similar pattern exists concerning the dffiéal valuing in terms of the two sections
of the syllabuses (i.e. greater relative valuinghaf complex competencies in the curriculum
common topics than in the disciplinary topics).

The data analysis of the valuing given to the safiective competencies (Table 1V)
leads to the conclusion that the socio-affectivengetencies of greater level of complexity
(CSA) are the most emphasised and that this tremqutasent in both the syllabuses as a
whole and the two major sections considered. Siiyiled what happens with cognitive

competencies there is a relative greater emphabigh® complex socio-affective

19



competencies at the level of the common aspedtseaturriculum when compared with the
relative valuing observed at the level of the glinds for the discipline. When we compare
the data of the two reforms we can see that irpteeent reform it is kept the valuing given
to complex competencies — the value of the CSA/&8 is similar to the value found in
the previous reform for the syllabus as a whola (X975 and 5.9 in 1991).

4.2.2 Comparative analysis of 7th year syllabug€3% and 1991)

Data of Table IV shows that the SID/SRD relationtfee syllabus as a whole and for the
two reforms is a relation where the instructionacdurse dominates the regulative
discourse. However, the difference between therefmrms (13.3 in 1975 and 3.5 in 1991)
makes evident a change in the present reform wingislates a significant increase of the
valuing given to the specific regulative discouvgiéh a consequent approximation of the
two discourses.

With respect to each one of the two sections ofitlabuses (A, B on one hand and C,
D, E on the other), data shows that for both refothere is a greater preponderance of the
instructional discourse at the level of the guidesi for the discipline which is more evident
in the 1975 reform (15 in 1975 and 7.4 in 1991)isTrRinforces the idea of a change in the
present reform to give more value to the regulatiigeourse. At the level of the common
aspects of the curriculum and for both reforms, uakiing given to the two discourses is
similar. This suggests that the SRD is less vahtetie level of the disciplinar section than
at the level of the common aspects of the currioulu

Data about the relation between cognitive compater(@able 1V) suggests that there is
in both reforms a greater emphasis in the compberpetencies in comparison with simple
competencies and that this differential valuingnshe 1991 reform similar for the two
sections of the syllabus (the absence of a referemcognitive competencies at the level of
the common aspects of the curriculum in the 197&rme makes impossible this analysis).
In comparative terms we can say that in the preseform the trend observed in the
previous reform is kept because the value of thetiom CC/SC is only slightly greater in
1991 than in 1975 for both the syllabus as a wlr@gpectively 3.3 and 2.7) and the section
related with the specific aspects of the discip(aso 3.3 and 2.7).

The analysis of the data, which refer to the sadfeective competencies, suggests that
also here the competencies of higher level of cexify (CSA) are the most emphasized in
both reforms. This greater relative emphasis isguein the syllabus as a whole and in each

one of the two sections considered, with the exoepdf the general principles of the
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curriculum in the 1975 syllabus where there are neferences to socio-affective

competencies. In the 1991 syllabus there is a gewtdent difference between the two
sections, showing clearly a greater valuing of ctbmplex competencies at the level of the
common aspects of the curriculum when compared twigh valuing given to the same

competencies at the level of the specific guidsliobthe discipline (17 in the first section

and 4 in the second).

The comparative analysis of the data of the twormeé shows that in the present reform
increases the valuing given to the complex compgtsr(the value of the relation CSA/SSA
is 4.0 in 1975 and 7.3 in 1991). That increasingrily evident in the syllabus as a whole;
the value of the relation is kept for the sectioheve comparison between the reforms
studied can be made (C, D, E).

4.2.3 Synthesis

Graph of figure 1 shows the data indicated in thbl& IV which refers to the syllabus
as a whole. With this graph we intend to make nesident the comparisons done in order

to understand the global meaning of the changtssalevel between the two reforms.
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SID - Specific Instructional Discourse 8C - Simple Cognitive Competencies
SRD — Specific Regulative Discourse CSA - Complex Socio-Affective Competencies
CC - Complex Cognitive Competencies S8A - Simple Socio-Affective Competencies

Fic. 1. Reladve valuing of discourses and competencies in the whole syllabuses.

The analysis of this graph shows that for bothlkewé schooling there is a change in the
present reform which translates a greater relamphasis now being given to the specific
regulative discourse, approximating in terms ofuwa the regulative discourse to the

instructional discourse. This change which is muwbre evident in the 7th year of
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schooling may be a sign of a concern to lead teadmeconsider together with scientific
knowledges a set of values and attitudes necessdhe integration of students in present
society. A greater explicitness in the syllabusésheses values and attitudes may be a
means to meet that concern.

With respect to changes at the level of competsndata suggests that only for socio-
affective competencies and for the 7th year of skhg a significant change occurred. This
change which translates an increase of the valwhgthe complex socio-affective
competencies reinforces the trend referred befoitd, still higher meaning at this level of
schooling, to give more importance to the socie@f’e dimension of learning. In the
lower level of schooling (5th/6th years), the stigtend in the opposite direction does not
represent a real change and this may translatathé¢éhat a quite great emphasis was given
to the regulative dimension of learning in the poeg reform. With respect to the cognitive
competencies we can say that there was not anygehfaom the previous reform to the
present one. In fact, in the lower level of schoglithe differential valuing between
cognitive competencies of different degree of caxpy is equal in the two reforms and in
the higher level of schooling the slight increasehe emphasis given in the present reform
to the complex competencies is not relevant to nae@al change.

The fact that changes occurred at the level of aiemzies refer to the socio-affective
competencies and not to cognitive competenciestiiegavith the fact that the regulative
discourse is becoming more valued, may be indisatbia change which is fundamentally
related to the regulative dimension of learnings linteresting to notice that the analysis of
the data of figure 1 shows that for both reformsl dor both levels of schooling the
CSA/SSA relation is always higher than the CC/S@tien. This means that there is in the
syllabuses a more balanced distribution betweenwoetypes of cognitive competencies
than between the two types of socio--affective cetapcies. This aspect also shows the
extent to which there is a trend for a greater eamabout the differential nature of learning
at the level of the acquisition of values and adi#s than to the differential nature of
learning at the level of the development of compats related to the acquisition of
scientific knowledge.

Another aspect highlighted by this analysis reterghe differential valuing which is
attributed to the specific discourses and to thengdex cognitive and socio-affective
competencies when we compare the two major sectibtfse syllabuses. In both reforms,
the greater emphasis given to the specific ingtoat discourse is less evident in the

syllabus section which contains aspects commoheavhole curriculum than in the section
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directly related to the discipline. This suggestdeareasing of the relative valuing of the
specific regulative discourse when passing fromctireicular level to the disciplinary level
of syllabuses. Furthermore, in both reforms theagnerelative emphasis given to complex
competencies is, in general, more evident in tleti@e of the syllabuses which contains the
topics common to the whole curriculum. In the smttwhich contains the topics more
directly related to the discipline that valuing desses. Only in the syllabus of the 7th year
of the 1991 reform and in the cognitive area ignalar relative valuing in the two sections
of the syllabus observed.

This differentiation in terms of distinct parts & syllabus makes evident a
recontextualizing within the syllabus itself whemsping from a curricular level to a
disciplinary level. It shows also that the direntiof that recontextualizing is in general
expressed in the undervaluing of the specific ratie¢ discourse and of complex
competencies. This can have important consequencethe implementation of the
syllabuses.

With reference to the complex competencies, théysiighlighted also other interesting
points which respect to differences between thereforms about the type of competencies
they value (Annexe). In the cognitive area, the5L85form emphasizes for both schooling
levels competencies which are fundamentally expokss terms of investigative processes
(e.g. hypothesis formulation, experiments plannirggults interpretation). In the 1991
reform we can see a reinforcing of the same compais but simultaneously a great
emphasis is given to competencies which are coresideecessary to develop those
processes (e.g. scientific rigour, learning tokhworganizing information). The change tends
in this case to be expressed through a greaterrsification and simultaneous
discrimination of the complex cognitive competesaralued.

This trend is also observed for the socio-affectiMmension of learning. In fact, the
socio-affective competencies valued in 1975 atkvstiued in 1991 and call for values and
attitudes which reflect the principles of a demticraociety (e.g. participation, cooperation,
responsibility). Furthermore, the change obserwveithé present reform is also expressed by
a greater diversity and level of specification &k ttype of competencies. Personal
realization, self-confidence, justice, truth, pstence, are examples only referred in the
1991 reform, which makes clear the increasing ingmme presently given to the personal
and social dimension of students’ development guiaive terms.

In general, the results of the analysis made otwtedimensions of learning (cognitive

and socio-affective) suggest that the change inyihe of competencies goes in the direction
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of a greater explicitness of complex competencies.

5. CONCLUSIONS AND DI SCUSSION

We started with a problem In what extent does the present educational reftom
science education at the level of compulsory schgdhtroduces major changes in the
discourses and competencies it values?

We carried out analyses based on a sociologicaleweork and directed to the objective
of comparing the present reform with the previons m terms of: (a) valuing given to the
general regulative discourse and to the specitruictional and regulative discourses; (b)
principles of relation, order and identity containa the GRD; (c) relative emphasis given
to cognitive and socio-affective competencies atidct degree of complexity; (d) type of
complex cognitive and socio-affective competeng@sied. The analyses were centered on
the syllabuses of two reforms (1975 and 1991) refgrto two schooling levels — 5th/6th
years and 7th year.

We started from the idea that changes in presémtmenould be translated by a greater
reference to the regulative dimension of learnbDgta from the analyses support in general
this idea. In fact, there is in the present ref@mincrease of the valuing of the general
regulative discourse in the syllabus of the 7thr ygachooling. The study also showed that,
although more emphasis is given in both reformtghéinstructional discourse than to the
regulative discourse, there is in the present refarchange in the direction of valuing more
the specific regulative discourse. It is at theeleof the 7th year that the change is quite

evident. The diagram of figure 2 summarizes theselasions.

SD/GRD SD/GRD SID/SRD . SID/SRD
3.0 SD/GRD Relation 3.0 4.9) SID/SRD Relation (13.3)

SRD

GRD GRD SRD gt " . .
Equal valuing 56" years m 7" year Higher valuing Higher valuing | 5°/6" years 7" year Higher valuing
No change Some change Some change Evident change

SD/GRD . SD/GRD SID/SRD , SID/SRD
@7 SD/GRD Relation Q1) 32) SID/SRD Relation 3.5

\ (7]
L gl

OPD - Official Pedagogic Discourse SID — Specific Instructional Discourse
GRD - General Regulative Discourse SRD - Specific Regulative Discourse
SD - Specific Discourses

FIG. 2. General regulative discourse and specific discourses: changes between 1975 and 1991 reforms.
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It is interesting to notice that in spite of thesabce of a significant change in the
relative emphasis given to the general regulatiseadirse when we analyse syllabuses as a
whole, there are trends suggesting some change wbeamalyse separately the syllabuses
sections related to the common aspects of thecalurn and to the specific discipline
guidelines. Although in theﬂ@i6th and “}h years syllabuses of the present reform the pattern

of relative valuing of distinct discourses in teriwmisthe two syllabuses’ sections is kept

(greater valuing of the general regulative disceurs the curricular section and greater

valuing of the specific discourses in the discigiynsection), there is a change evident in the
blurring of the relative emphasis given to the geheegulative discourse at the curriculum

level, particularly in the ﬂ? year of schooling. The change is also evidenh@ihcreasing

of relative valuing given to specific discoursegsrat level of aspects directly related to the
discipline, particularly in theth/'year.

With respect to the relative valuing given to comepeies in the syllabuses, data
suggests that in both reforms there is a trendvi® pore importance to cognitive and socio-
affective competencies of higher level of complexithe change refers to an increase of
that importance only for the socio-affective congpeies at the level of the 7th year of
schooling. In the lower schooling level the valuiagributed to complex socio-affective
competencies relatively to simple competenciesinglar in both reforms. The valuing
given to the two types of cognitive competenciealsd similar for both reforms and for
both schooling levels. Here the initial hypothasisot totally supported. These conclusions

are summarized in the diagram of figure 3.

1975 Reform

1975 Reform

cc/se ccrsc CSA/SSA ) . CSA/SSA
(1.6) CC/SC Relation [eX)) (D) CSA/SSA Relation @.0)
ighr vai o OPD csa
cC thcth OPD th Higher valuing Lesser valuing sthygtn 7" year Higher valuin
: i 7 . 16" years o ighe g
Equal valuing 376" years SID year Meaningless Meaningless SRD Evident change
No change change change
ccrsc CC/isc CSA/SSA . . CSA/SSA
1.6) CC/SC Relation @3.3) 59) CSA/SSA Relation 71.3)

1991 Reform

OPD - Official Pedagogic Discourse SC - Simple Cognitive Competencies

SRD - Specific Regulative Discourse CSA - Complex Socio-Affective Competencies
SID - Specific Instructional Discourse SSA - Simple Socio-Affective Competencies
CC - Complex Cognitive Competencies

Fi1G. 3. Cognitive and socio-affective competencies of different levels of complexity: changes between 1975 and 1991 reforms.

The analysis of differences at the level of dissearand competencies allowed also to
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consider aspects related to the emphasis giverhdm tin the distinct sections of the
syllabuses. It is interesting to reflect on the meg@ of the greater valuing given to the
regulative dimension of learning and to the comptexnpetencies (cognitive and socio-
affective) in the curricular common topics and tleereasing of that valuing in the topics
directly related to the discipline. This generakenul calls the attention to the
recontextualizing which can occur when passing ftbencurricular level to the disciplinary
level. According to the direction of recontextualz observed, this may lead teachers to
undervaluing those learning components when imphtimg syllabuses. With this
undervaluing not only the direction of the intengocontained in the principles of the
curriculum is lost but, most important, there igrend to limit learning to its instructional
aspects and to focus it on lower cognitive andcsaffective levels. To be aware of the
differences which exist at the various levels afybabus and to reflect about their meaning
are crucial aspects to be considered in the castgiruand implementation of the curricula.

Another interesting aspect of the study refershi® ¢comparison between the reforms
about the principles of relation, order and idgntibntained in the GRD and about the type
of complex cognitive and socio-affective competesaralued in syllabuses. The principles
which constitute the GRD are, in both reforms aad doth schooling levels, principles
which contain values and norms of social conducicivfare intended to be present in a
democratic society. Also the type of cognitive autio-affective competencies which are
more valued in both reforms and for both levelsdiooling reflect the importance which
has been given in scientific education to the dgwelent of complex competencies.
However, a more comprehensive and explicit refexeéadhose principles and competencies
in the present reform leads to think that the clkaagthis level may mean the attribution of
a greater legitimacy to the values expressed irgémeral regulative discourse. It should be
noticed that the complex cognitive and socio-affectompetencies expressed in syllabuses
reflect those values.

Synthesizing, the studied carried out reveals thathe present reform, change is
fundamentally expressed in the regulative dimensibriearning. We saw not only an
increasing valuing of the general and the spec#gulative discourses (quite evident in the
7th year) but also an increasing valuing of the glem socio-affective competencies (only
evident in the 7th year). A trend to diversify ttype of competencies is also observed.
These changes may mean an increasing interesteobftitial recontextualizing field to
legitimize a teaching-learning process which praaahore significantly the acquisition by
the students of a set of values, norms and atstwdthin the general curricular movement
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for the personal and social education.

With respect to the instructional dimension, thespnt reform keeps the relative greater
valuing already given in the previous reform to tt@mplex cognitive competencies.
Change is in this case expressed by the greatersitly of these competencies making more
explicit the importance of developing competenciesded to think and act scientifically.

In the seventies were introduced in Portugal chsinigescience education, which
reflected trends occurred in the sixties in the UBAthat time, the great concern was to
increase scientific literacy and consequently wude as objectives of scientific learning
the development of cognitive competencies of highel like analysis, synthesis and
evaluation.

The 1975 reform took place during this period amdtlat reason the absence of change
in the present reform at the level of greater vejuttributed to cognitive competencies may
be a consequence of the fact that such changeltesdiy occurred. It is also possible that
the absence of change at this level is relatednéofact that these are syllabuses for
compulsory schooling which in 1975 stopped with @l year of schooling and in 1991
was extended to the 9th year of schooling. In flaete is a generalized paradoxical trend to
decrease the level of conceptual demand of thécalarat the level of the schooling for all.

To justify the decrease of this demand it is oftefierred the importance of meeting the
differentiated needs of the new students’ poputatibhis is paradoxical because if most
students finish their schooling at this level thene precisely those who need more an
education which promotes the development of conmpéte of high level of generality and
application.

The trend in the present reform to diversify theetypf complex cognitive competencies
seems to meet present trends in scientific edutatising out from the eighties, which go
in the direction of reinforcing the developmenttbése competencies in order to prepare
students for a critical and reflexive interventiarfuture society.

At the level of compulsory schooling, the schoald® to assume in a more explicit way
its regulative role in order to guarantee a morjesadd preparation of the future citizens to
the dominant principles of the society of whichytlage part, leaving to the higher schooling
levels (intended to a privileged minority) the paegtion for higher levels of scientific
literacy. To support this idea it would be necegdar introduce, in the comparisons of
science education reforms, the syllabuses of secgrsthool (10th, 11th, and 12th).

The analysis done suggests that the change in dsampuschooling tends to have a
greater expression in the regulative function aféng. This may also reflect the increasing
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importance, which in recent years has been givestudents’ education, to aspects like
citizenship, multiculturality, right to differenc&his importance has even led to include in
recent curricula of many countries a disciplineedily aimed at the personal and social
education.

It is important to notice that what we have anallysethis study is the syllabuses’ text
which means to analyse what the Ministry tells beas to do rather what they actually do.
In other words, our analysis was focused at thellef/transmission and not at the level of
acquisition, that is the shifts we pointed out weiscourse shifts and not pedagogic shifts.
To do that would mean to study teacher’'s spacehahge, which we did (Neves and
Morais, 2000), i.e. to analyse the recontextualjzspace allowed to teachers by the
Ministry. On the other hand, a shift in pedagogiagtice would mean to study the teacher’s
actual practices to see the extent and directidrafher’s recontextualizing. We have done
that (it is described elsewhere) and are continumglevelop research on these lines.
Shortly, we can say that, although teacher’s sphahange is quite considerable, teachers
tend to use it less than could be desirable andlynsick to the directions given in the
syllabuses specific guidelines for the disciplided, as we have seen, these guidelines
involve a recontextualizing of the best principtastained in the whole curriculum. Most
teachers (except in the case of our action reseprofects) tend to recontextualize
Ministry’s guidelines in the direction of a stilreater lowering of the level of scientific
literacy and socio-affective development.

The study presents conclusions, which we consmldretimportant in the field of the
initial and in-service teacher’s training becauseytgive to the teachers the possibility of
understanding the sociological meaning of the ngEssaontained in syllabuses. In fact, we
consider that the awareness of the direction ofigéés) introduced with the implementation
of the new curricular reform demands the deep wtdeding of the sociological meaning of
the messages transmitted. The study also openswpe@rspectives in educational research
which should go beyond the specific research camtiescience education.

The theoretical framework and the model of analgsisvhich the study is based can be
applied to any curriculum and to distinct discignof a curriculum and allow the
establishment of relationships of the various Igvef curricular analysis. This aspect
highlights the potentialities of the model in theerrpretation of the sociological message
contained in pedagogic texts (in this case scieytlabuses) and in the evaluation of the

changes occurred in any educational reform.
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Notes:

1

9.

Papers on this research, which was developedmvitie project ESSA — Sociological Studies
on the Classroom, are, for example, Nesteal (1996); Morais and Neves (1997); Neves and
Morais (2000) and Morais, Neves and Fontinhas (1999

. From now on we are referring to the 1991 refornthaspresent reform because that reform is

still in vigour.

. Domingos (1989) and Miranda and Morais (1994).

. In both reforms science disciplines are organizecbrding to a collection curriculum with

distinct boundaries between the various disciplifié®e syllabuses contain several scientific
areas (chemistry, physics, geology, biology) andstitute, in all cases, compound science
courses.

. The analysis of the evaluation context was notedio this study because the data about the

present reform were not all available when theardewas performed.

. These tables are part of a text with the germralysis of the syllabus (Moraggt al, 1995).

They were constructed on the basis of the offidauments published by the Ministry of
Education (DGEBS, 1991, a, b, ¢; SEEBS, 1975 a, b).

. For example, problem solving requires high levejrébve competencies even when the

concept (s) involved are of a low level of absti@tt

. The classification of the various sentences efsjllabuses is part of general tables (Tables

IA to VA, Moraiset al, 1995).

These tables are part of the texts producedeibtbader research where the present study is
included (Moraist al, 1995).

10. Although we considered in the analysis of sergsrmoth their frequence and area we used

in this study the frequence only because, in compar&tirms, frequencies and areas of
sentences showed in general a similar value.
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