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ABSTRACT

From now on, societies will face development, copgiation and environmental problems that implytba part of the
citizen competences and predispositions able towak critical approach of these problems. Schoal @&ducational
actions would be the only guarantors of an envirental education likely to develop values and skillswing the
development of favourable behaviours to the praiacand the preservation of the natural environrsemtowever, the
general observation shows an important differeneéwben the objectives and the quality of the edwwealt actions
deployed. For the previous actions, the work catrieut relates to the nature and the didactic relee of the
introductory texts or problematic situations propds by different textbooks related to the ecologiead the
environmental themes. It aims to a critical anadysf these texts, and this to dissect their condéet their didactic
relevance to the objectives of teaching. Thereftre, methodology adopted is based mainly on corgeatysis. The
results obtained lead to the conclusion that suithatons and introductory texts cannot constituédevant didactic

documents to motivate and implement effective dued actions related to the objectives of envirantal education.
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INTRODUCTION

In a regional and a global context marked by imparissues related to the environment, the futitizea is needed to be
aware, to understand and to help the environmertdopting appropriate behaviours. In other workde,ditizen needs to
participate in decision-making mechanisms and tmerage others to develop appropriate attitudekedd, this will only
be possible if it can analyse the phenomena anolgns that structure and characterize the envirohniéde citizen will
be able to understand and analyse this environihéwat got skills whose acquisition is mainly in teehool setting. In
addition, actions carried out through the mediassociations can have a definite impact on theegahnd attitudes of
citizens in relation to the environment. Howevarhaols and educational activities may be the maiarantors of an
environmental education that will be able to depel@lues, skills and favourable behaviours for phnetection and
preservation of natural environments. In this settetarget of an environmental education wouldheedevelopment of

the concept for a sustainable world, through theeld@ment of an environmental culture. An effectdducational action
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aims to achieve the goal of involving the intervemtof competent teachers capable of translating&ibnal intentions
into concrete and consequent educational actionsliffgs about learner behaviour towards the enwiemt indicate a
significant gap between the stated teaching oljestiand the knowledge and skills actually developedfact, for
education in general and more for environmentalcation is where you can find developing values arehting eco-

friendly behaviours. While, Actions is where yondithe question of impacting the psychology ofléaner.

Theoretical Frame

Problematic

Now-a-days, Morocco is confronted generally, by gheblem of quality of education, and specificaltiie scientific
education. National and international studies aswmtssments converge on the idea of failing thettteeducation, with
respect to the competencies targeted. Moreoveoydicg to Melhaoui et al. (2004), failure ratedMoroccan universities

had increased. For instance, only 10% of studerasclass obtain their degree in four years.

With the goal of an environmental education, thieresignificant gap between the objectives pursued the
quality of the educational actions actually depthy&he failure in question is explained by the vémited scope of
educational actions in terms of stabilized knowksdgkills and developed behaviours. With regarceneironmental
education, the actions developed would have litdpact on the knowledge and behaviour targetedaddition, the

knowledge conveyed would not be integrated intdlésand palpable eco-friendly behaviours.

To evaluate the impact of this environmental edooatonsists first and foremost in appreciating go@lity of
the educational actions undertaken. It should liechthat these educational activities are partwider education system
which includes curricula, textbooks, teacher tragnipedagogical supervision, evaluation, the iuttibal framework, etc.
Therefore, the quality of deployed actions depemdthe overall functioning of this system. And wagtto approach this

quality problem requires an analysis of the ergtacational system from which these actions emanate

The problematic, in this case, relates to the eatnd didactic relevance of introductory situatipnsposed by
different textbooks in relation to ecological amv/ieonmental issues in the Moroccan education systemust be known
that these situation models are widely shared aed by teachers. For the reasons given, the proluhgl®er consideration
refers to the scope and possible didactic impbeegtiof these introductory texts. As a result, i iguestion of analysing
these texts in order to dissect the contents aedlittactic relevance relative to the objectivepuafblematization and

teaching.
Environmental Education Concept

Since the 1960s, environmental education has becamessential education for the acquisition of ealdor the
awareness, protection and respect of the naturdtape. Since then, the environmental education &aslved
considerably, from the problem of "nature” to thelgem of "the environment". It is no longer aima&idsimply raising
awareness, protecting and respecting the envirofnben it is also becoming essential for educatiggragrams and
transversal skills. It is called, environmental eation, the environment, the environment, educatieducation,

environmental awareness, fragility and the compyeod our environment.

Ultimately, to wish through this education is thecentive for local or regional action favorable tte
sustainability of life and the global environmernh 1977, the importance of knowledge, values, bzhas,

practical skills and possible eco-friendly actiomere emphasized. Agenda 21 completed the sumntiieRio Earth
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Summit in 1992 eco-citizenship. The Bonn confereimc@®009 stated that it was a sustainable developregategy
(UNESCO, 2009).

Scientific Knowledge, Definition and Concepts

To the question “what is the scientific knowledges®veral answers are possible according to tt®@uand the interviewees
(teachers or trainers). This is especially trutbefy have not received training in history andepistemology of science. This is
the case for the majority of teachers. A teacher istsupposed to develop a scientific culture shfitdt be aware that scientific
knowledge is not only knowledge that can solve leroB or describe realities or phenomena; it is alknowledge that allows
you to formulate new questions that revive the @secof knowledge development. This characteristit ;e compared to
Bachelard's idea of questioning and questioningZ127). This dynamic leads Popper to a representat science as a process
whose starting point and term is the formulationewér more fundamental problems, the fertility diich is constantly
increasing, giving birth to other problems stilpublished. (1985, pp. 329-330).

For his part, Bachelard notes that "for a scientifind, all knowledge is an answer to a questid®38); Popper
argues that science begins with problems (199128p, 1985, pp. 230, 329). However, a problem isomby present at
the beginning and end of a knowledge-building psscea problem is a difficulty, and to understangrablem is to
discover that there is a difficulty and where tlifficllty lies. This can only be done by discoveyiwhy some solutions at

first glance do not work (Popper 1991, 282).

According to Orange (2002, 2005, 2007), the natfrdasic scientific knowledge would be marked bg th

following epistemological features:
» Basic scientific knowledge relates to problemsxgflenation and characterization of phenomena acid.fa

» This scientific knowledge articulates at least tegisters which are the empirical register (factd phenomena

to be explained) and the register of models (wkgpanations are developed).

« Scientific knowledge is apodictic, that is to sa&att this knowledge is not limited to descriptiorfac{s,
phenomena) or descriptions of functioning, but eatfelates to conditions that require the adoptibertain
explanations ( conditions of possibility) and whiate in fact necessities on models (delimitationhef field of
possibilities by critical arguments) which impose tconstruction and selection of certain explamatiand the

rejection of certain explanations considered imjodss

METHODOLOGY

Problematic Situation

The problem here is a situation from which data barreleased. A problem situation would represergah enigma to
solve Astolfi (1993). It should enable student$aiomulate hypotheses and for which learners feptided to invest their
prior knowledge and ideas and representations.clieination of this mental journey leads to a gioeshg that leads to
the proposition of new ideas. Fabre (2003) nevigiseseems to suggest that it is impossible tal taiproblem before
having solved it. In this study, problem situati@e considered according to the characterizatiopgsed by Sternberg
(1999). The student is confronted with situatiomsvihich he has no immediate solution in a predefirepertoire. It must
then recognize the problem, define it, approprigtpropose reasoning, formulate resolution stiateguse its cognitive

resources and establish mechanisms for verifyind) evaluating the solution (or solutions). Accordittgthe model
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developed by Christian Orange (2002) and the Fatwéel (2009), there is a six-dimensional grid thas been chosen

according to the objectives of analysis and evanaif these introductory or problematic situations

Six dimensions constitute the major features ofpteblematisation process. The first dimensioncisoading to
where the problematisation can be described assailje relation between a problem and a solutiome $econd
dimension is according to which a work of scientifiroblematisation is activated if the text proposgiestions and
remarks making it possible to select and to mddelfacts relevant to the conditions of the probl&ire third dimension
refers to the criterion of the existence of questiand remarks proposed by the text and allowiageformulation and the
appropriation of the problem during the problenaten. The fourth dimension is related to the exist in the text of
qguestions and remarks allowing on the questioniagelbped by the learner during the problematisatibme fifth
dimension relative to the remarks and questionpgsed by the text allowing to perceive the relati@tween problems
and knowledge, on the one hand, to facilitate tiewdation between register of empirical facts éstablished scientific
facts) and the register of the models and the Hgsi¢ production through reasoning or debate. lyingdte sixth
dimension is related to the content of the texteis of questions and remarks allowing the vezhtibn and putting in

text allowing the formalization and the conceptzatiion.

According to this author, a scientific activityagmed mainly at the elaboration of explanatory n@geoposing
cause-effect relations which in fact refer to neitiss which are not based simply on empirical oket#ons but mainly on

a critical construction activity of explanatory nedsl
The dimensions below give these models their sifieand conceptual characteristics:

Table 1: Grid Inspired by the Theoretical Framework Exploited by Christian Orange (2005, 2007)

Dimension or Line 1 « A problematisation is a way of thinking about tl&ationship between the
(Elementl) problem and the solution.
Dimension or Line 1 *  Text with questions and remarks allows you to seded model facts according tp
(Element2) the conditions of the problem.
Dimension or Line 1 e questions and remarks are used to encourage tiventdhtion of the problem
(Element3) during the problematisation
Dimension or Line 1 ¢ Questions and remarks make it possible to focut@hearner's questions during
(Element4) the problematisation;

» Scientific work characterized by a dynamic relasioip between knowledge and

problems;

e it mainly aims at the elaboration of explanatoryd@is proposing relations
between cause and effect which refer in fact tessities which are not based
simply on empirical observations but mainly on iéical construction activity of
explanatory models.

e A problematisation articulates two registers: ampeital register (observation or
common experience) and a register of models (wgfdrs to explanations that d
not result from a simple observation or common epees but rather refer to
necessities).

» (Phases of hypotheses and class debates)

* The sixth element of this model refers to the intgatrlanguage of work in any
scientific activity or conceptualization work (veidization or elaboration of a
written text or production of an oral or writterxte

Dimension or Line 1
(Element5)

=]

Dimension or Line 6
(Element6)

This table is inspired by the theoretical framewoflproblem-based learning of life and earth scésndeveloped
by Orange (2007) and which specifies that this &awrk refers to epistemological positions Orang@0 2005). It
should be emphasized in this sense that accordif@bre (1993, 1999). The theoretical frameworgag of a broader
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reflection on problematization and its links wittientific knowledge and learning.

It is the work of scientific thought (always in theoad sense) that confers specific characterigiitghe
problematization developed. It is not a matteriofpdy constructing a problem to produce a solutiout, of exploring and
"mapping” the problem field of possibilities. Ttagploration results in an essential character igingific knowledge: their

"necessity".

The theoretical framework in general and the maafeChristian Orange in particular served as a b#sis
developing a grid for a critical analysis of somelpgematic situations proposed by textbooks in darc the Moroccan
education system. The textbooks in question argrparomed in the so-called International Baccalaera@aid Common
Core courses. It should be emphasized that thiysisawill still make it possible to evaluate thefarm of the education

system, in particular that relating to program aemand the teaching language of life sciencestendarth
Methodology and Workflow

This research work is limited to the analysis ofttbeoks, more specifically the parts of the textkodedicated to the
presentation of introductory texts which in factnstitute problematic situations. In fact, the clkoiell on some
introductory texts of chapters of some textbookshef sciences of the life and the earth Internati@ection of the
Moroccan Baccalaureate (French option) in relatiith the ecology and the education relative togheironment for fine

analysis with regard to the theoretical frameward the analysis grids.

The choice of these textbooks is dictated by tlot thaat they are recent and supposed to be usdidebglite of
Moroccan learners (from the international baccaate). It should be emphasized that these manvalpat of the
perspective of a reform in relation to the languafeeducation of the sciences of life and the eant the ways of
teaching them. Learners in these streams are sdlect the basis of grades and language level inchrerhe choice of
these textbooks is further justified by the recomdations of the national charter of education.sltai question of
providing quality language teaching, of diversifyithe languages of instruction and of ensuring fier an terms of

choice of languages

For all the reasons given and in relation to tteeaech objectives, the methodological tool requirethis study

is the technique of content analysis as theoringldoperationalized by Laurence Bardin (1977).

Content analysis is a set of methodological tools éxtremely diverse "discourses" based on infexesed
inference. It is, in fact, a work of interpretatidihat balances between two positions, on the om&l,he rigor of
objectivity, and, on the other hand, the fertilitiysubjectivity (Bardin, 1977). Content analysiiganized around three
chronological phases; pre-analysis, exploitationmaiterial (body of data and facts) as well as @Bsiog of results,
inference and interpretation. The choice of objacis corpus as well as the work of analysis wesed@n the theoretical
framework and the framework of Christian Orangefalet, the analysis was conducted through a gridnaflysis and the
ideas developed by Orange. This framework of imtgtgtion served as a reference to be able to mekeehces and
interpretations of the ideas and the corpus in ggrentained in the various introductory or probégic situations
proposed in chapters of some textbooks of the seiemf the life and the earth, Section Internati@d@eccalaureate
Moroccan (French option) that refer to ecology anéhvironmental education. It should be noted desipite the use of a
grid and a frame of reference, inspired by Bacldetard Canguilhem, a part of subjectivity would bleeirent to any work

of inference and interpretation.
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Results Analysis

The analysis work carried out focused on problesrsituations of different textbooks, relative t@ thnvironmental and

ecological themes in the Moroccan program.

Situation: (book: SVT + More, Chapter 2: Sequenckrpact of man on the ground, p: 40, Editions Nfaar
Text of the situation
If human activities can degrade soils, sustainablemanagement is possible by adapting uses aaulipes.

e What are the human activities that threaten ouresoisystem?

* How can man preserve and improve the soil (natessdurce)?
The Critical Analysis of the Solution
A critical reading of this situation makes it pddsito make the following remarks:

» Degradation and natural resource words should @dndluded in the text or questions as they mustebeloped
by the learners as hypotheses as a result of thetraation and problem-solving activity. In this yydhe text
proposes ideas-hypotheses whose research by thmerdesould serve to develop the scientific spint the

exercise of scientific reasoning.

» The text includes a summary of lessons with comshssthat must be deduced as the lesson progrédsesext
divulges the conclusions reached throughout theseguvhich avoids providing a motivation or designian
investigation procedure in accordance with thec@figuidelines relating to the introduction to gwentific spirit

and scientific reasoning.

e The content and structure of the text do not resiieclogic of the problematization that encouragespositions
of facts and a request for the formulation of hixeses. Indeed, such a formulation as well as ided$roposals
may create confusion and misunderstanding and wayallow scientific and logical reasoning to liempted

to construct hypotheses based on empirical facts.

* The text must propose a set of empirical or sdiently established facts while the present textlas a global
consequence on the ground and which does not alloder any circumstances, the learner to identifipiacal
facts or established scientifically to elaboratepdtheses on the factors and practices involvedaimd |

degradation.

* The use of the term ecosystem would not be adedt@tethe beginning and it would be better to prsp@
progression that can deduce the fact that thecsoititutes an ecosystem to reinforce learningherone hand,
to see to what extent the learner would be abladbilize a teaching knowledge to question a neuasibn, on

the other hand.

* In the section on soil preservation, the text af groblem scenario does not provide enough empifécas,
relevant progression, and appropriate questions ¢ha engage the learner in a mental activity airaed

generating hypotheses is needed in any problemwatik or didactical use of it. The facts, the enwgatifacts and
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the questions formulated in relation to the intrctduy text are insufficient to enable the learnter&ngage in a

reasoning that may lead to assumptions and idgasdieg the preservation and improvement of thk soi

* Regarding the language work required in any probteration work, the text does not include any goestthat
relate to the language work of oral or written pretibn necessary to claim to have carried out &lproatization
activity. In conclusion, this text cannot, undey aircumstances, allow the implementation of profd&c work
necessary to motivate and engage the learnerdieatsic reasoning signifier and generator of eag in terms

of knowledge and skills targeted through environtakeducation.

Major features of an activity of problematizatioihaophenomenon, a concept or a scientific factqeding to our

theoretical framework) of Introductory Text 1 ooptematic situation proposed by the textbook

Table 2: Some Problematic Work Dimensions

Contribution to the Language Link evoked or b
problematisation and - Explicit o anguage y
Lestioning to Empirical facts or request for Modelisation dimension in the text or the

gncoura egthe scientifically h qothesis (Explicit the text or guestions between
construcgt;ion of a established facts ?/gduction modelingrequest) proposed problem and school
problem area P questions knowledge

0 0 + 0 0 0

DISCUSSIONS

After an analysis of the proposed texts, it turioed that they have the same characteristics ingesfrstructuring or
content in terms of ideas, facts or wording. Thiskes possible the development of a global, commtergretation that

would be valid for all the introductory texts prgeal by the various textbooks selected in this work.

The introductory texts or the problematic situatiai the different textbooks would be formulatedhe form of
text-syntheses, summaries that put forward sclolseientific truths. These texts could not, undey @ircumstances,
constitute content that would help problematizengingena, themes or concepts under study. Indegddtheot include the
empirical or scientific facts necessary for anylyiematisation work. It seems that the authors eftéixtbooks do not possess
an epistemological culture necessary for the eltwmor of a relevant introductory text in relatiom the objective of
problematisation. An ignorance of the epistemolalgaspects would be at the origin of the incapattitgrasp what is a
problematic situation and how to formulate a siaratvhich would have possible didactic implicatiofibe analysis of these
situations reveals a total confusion on the meaaitdjthe major features of a problematic situafi@xtbook authors seem
to be more concerned with the formulation of quastithat are not always articulated to contensdtiermulations present a
mixture of ideas, data and facts that would notagiwidentify the problem. Thus, any problematisatiativity would be
difficult or impossible to implement. In additiothe proposed text generally refers to several problrelated to a multitude

of ideas and notions that prevent the learners fomusing on a particular problem.

With regard to the didactic implications of the#®ations, it would seem that the focus has beetheruse of
problematic situations as didactic moments usest@ate motivation. They would not be used for lasgevelopment and
conceptualization. The authors of these textboaksnot seem to be aware of the close and importaktetween
problematisation and conceptualization, on the lrared, between problems and scientific knowledgetherother. These
authors would thus have a very narrow conceptiothefproblematisation idea. A design that doesafloiv to design,

develop and implement a problematisation activiilyesl at conceptualizing the theme or concept ustiety.
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In relation to the singular relationship betweewohpem and solution, the proposed texts would nokemia
possible to emphasize this relation. The proposets tdo not make it possible to deduce and perdbigeparticular
relationship between problem and solution. It stdut emphasized that this relationship actuallgreefo the possible

hypotheses and the need for an explanation thegsgmwnds in fact to the plausible hypothesis.

Regarding the language dimension of the probleatétis activity, the proposed texts do not includey a
guestions or ideas that explicitly encourage lagguaork or texting necessary in any problematisaiotivity. It seems
that the authors of these situations do not knalitiguistic nature of any problematisation wonkdéed, the proposed
situations do not include questions or invitatidnsthe setting in text or the setting in narratiok a process of
problematisation aimed at a fact, a phenomenonpohlematic. It turns out that the authors' epistidgical culture is
atrophied or even absent. On the other hand, thigre is necessary to develop competences thaldwoake it possible
to conceive, to elaborate and to implement probteEnsituations aiming at the motivation and theadiic treatment of a

phenomenon or a thematic aiming to realize the itiond of possibility.
CONCLUSIONS

At the end of this research, we must put on sosdteerelating to the critical analyses of theddtrctory texts which constitute
in fact problematic situations proposed by textiso@ated to ecological and environmental themks. analyses were carried
out through analysis grids and a theoretical fraonkwhat was sufficiently well-founded to serveaatheoretical background
from which a new analytical approach must be pplace. All the analyses carried out were interidezl/aluate the potential of
the proposed texts in terms of problematisation tinisl in relation to the place and the importanethis process of

problematisation in any approach aiming at the sct¢e scientific knowledge and its appropriatiohisTwork presents a
theoretical issue, insofar as it participates seaech on problematisation processes. The mettgydabiopted was inspired by
the theoretical framework developed by CREN. Ifrmgst retain a specificity of scientific problematisn, it is its operation in

two opposite paths; towards the solution and tbensruction of the problem.

The texts analysed suggest a thin didactic pofentth regard to any problematisation activity theduld be a
prerequisite for initiating a lesson in sciencectéag. The proposed texts cannot constitute asctidanaterials to put
forward empirical data and necessities accessibl¢hé learners and which lend themselves to a Iplessiidactic
exploitation. Similarly, these texts do providether the data nor the structure, nor the questibas would incite to

engage a linguistic work or putting in text necegsa any problematisation activity in sciences.

As a result, it is clear that the development ¢&éxt, which can serve as a problematic startingitpds neither
simple nor obvious and requires many academicterpisiogical and didactic skills. It appears thatlieok authors do

not hold these skills; this might explain the vényited didactic interest of this text.

The design of an introductory text would involveeflection and an in-depth work by a team of spetlikely
to design texts that can serve as an introductocyhent and support for a didactic activity conddadby the learner and

in which the latter is engaged mentally in a preagfsnvestigation and scientific approach.
REFERENCES
1. Bachelard, G. La formation de I'esprit scientifiquraris : Vrin, 1986 (1re édition 1938).

2. Bachelard, G. (1972). L'engagement rationalisteriPales presses Universitaires de France.

Impact Factor (JCC): 5.8487 NAAS Rating 3.17



Critical Analysis of the Problematic Situations of School Manualsin Relation to 97
Ecology and Environmental Education in the Moroccan School Curriculum

3. Bardin, L. (1977). L’analyse de contenu. Paris :RRU
4. Berlin, J.P. (2002). Une cerise sur le gateau OG®IMonde, 4 novembre 2002.

5. Fabre, M.et Musquer, A. (2009). Comment aider Vélé& problématiser ? Les inducteurs de problémttisa
Revue les Sciences de I'éducation- Pour I'Ere nbbewve'autorité a I'heure de la démocratie, vol. 423, 20009,
pp. 111-129. ISSN 0755-9593. ISBN 978-2-918337-01-0

6. Fabre, M.(dir).(2005). Formation et problématisatidRecherche et Formation, 2005 (b) n°48.

7. Fabre, M. (dir). La problématisation, approches s#pimologiques, Les Sciences de I'éducation - Péire |
nouvelle, 2005 (a), vol. 38, n°3.

8. Fabre, M.et Orange, C. (1997). Construction deshgmes et franchissements d'obstacles. Aster, 2473

9. Fabre, M. (1 993). Statut et fonction du probléraesil’enseignement des sciences. Les Sciencesdiedtion,

Pour I'ere nouvelle, 26 (4/5).
10. Fabre, M. (1999). Situations-problémes et savoalace. Paris : Presses universitaires de France.

11. Kolsto, S. D. (2001). « To trust or not to trust,-pupils’ ways of judging information encounteiiada socio-

scientific issue. International Journal of Scierifducation 23, 877-901.
12. Kuhn, D. (2001). How do people know ?PsychologBménce 12, 1-8.

13. Melhaoui, M., El Hafid, L., Amamou, B. &Hammouti, @004). L'échec a l'université Marocaine : bildes
principales causes et attentes de la pédagogieeusitaire. Dans AIPU. Actes du 2Congrés international de

I'AIPU du 3 au 7 mai. Publication de l'universit@@ Ayyad, Marrakech, Maroc, p. 22-23.

14. Orange, C. (2002). Apprentissages scientifiquesrebl@matisation. Les Sciences de I'éducation, pléne
nouvelle. 35, 1, 25-42.

15. Orange, C. (dir.). Probléme et problématisationTER, (2005) (a), n° 40.

16. Orange, C. Problématisation et conceptualisation smences et dans les apprentissages scientifigues.

sciences de I'éducation - Pour I'Ere nouvelle, 2Q6p vol.38, n° 3.

17. Orange, C. (2005). Problématisation et conceptadiis en sciences et dans les apprentissages #itjaps. Les
Sciences de I'éducation - Pour I'Ere nouvelle, lralpématisation : approches épistémologiques, 88|.n° 3,
2005, pp. 69-94. ISSN 0755-9593. ISBN 2-9506879—-4-6

18. Orange, C. Problématisation en sciences et dangjgsentissages scientifiques. [En ligne], (pagestdtée le
30 juillet2019). Disponible sur : http://acireph@itMG/pdf/icpl1l/cpll_art4 Orange.pdf

19. Orange, C.Quel Milieu pour I'apprentissage par pi@iatisation en sciences de la vie et de la terfedication
et didactique [En ligne], vol 1 - n°2 | septembi@0Z, mis en ligne le 01 septembre 2009, (page tdeasle 30
avril 2019.Disponible sur : URL:http://journals opedition.org/educationdidactique/.

20. Pauen, S. & WILKENING, F. (1997). Children’s Analted Reasoning about NaturalPhenomena. Journal of
Experimental Child Psychology 67, 90-113.

www.iaset.us editor @ aset.us



98

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Bouchra Bekhat, Mourad Madrane, Rachid Janati-ldrissi, Rajae Zerhane & Mohamed Laafou

Poirier Proulx, L. (1999). La résolution de problémen enseignement. Paris : Bruxelles ; De Boeck.
Popper, K. (1972). La connaissance objective. Pafigbier.

Popper, K. (1985). Conjecture et réfutations. Pafzayot.

Popper, K. (1984). La logique de la découvertergdigue. Paris : Payot, (1re édition 1959).

Popper, K. Conjectures et réfutations. Paris : Pay®85 (1re édition, 1963).

Popper,K. La connaissance objective. Paris: Auki®91 (1re édition, 1972).

Rapport interne.(2015). Document interne sur laoréfe de I'enseignement des SVT tronc commun e¢ cycl

qualifiant. Ministére de I'enseignement scolaire.

Sadler, T.D., CHAMBERS,W., & ZEIDLER,D. (2004).d8nt conceptualizations of the nature of science in

response to a socioscientificissue. Internatiormalrdal of Science Education26, 387—409.

Simonnex, L. (2001). Role-play or debate to pronsbielents’ argumentation and justification on agues in

animal transgenesis. International Journal of ScieilEducation, 23, 903-927.

Simonnex, L. (2002). Analysis of classroom debatsimgtegies in the field of biology.Journal of Rigical
Education 37, 9-12

Takhalouicht, M. (2015).SVT plus tronc commun difigne Baccalauréat international Marocain option

francais. Edition Maarif page 37.

Thilissi. (1977). Conférence intergouvernementalel'éducation relative a lI'environnement, ThilissiRSS, 14—

26 octobre 1977 : rapport final.

UNESCO (2009).UNESCO Word Conference on Educatipidistainable Development.31 mars-2 avril 2009,
Bonn. En ligne : <http://www.esd-world-conferend@d9.org/en/whats-new/news-detail/item/conference-

proceedings-published.html>.

Zimmerman, C. (2000). The Development of ScielRg@soning Skills. Developmental Review 20, 99-149.

Impact Factor (JCC): 5.8487 NAAS Rating 3.17



