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Abstract. Science of evolution is the basic of life and earth science (LES). It searches for mobilize the process and 

reasoning of tow scientific poles: functionalist and historical. Because it try together to reconstruct the history of 

living beings from their origins and to explain the working biological mechanisms in this process. Therefore, studies 

of evolution must respect this double polarization.  

In this article, we analyzed the programs of studied subjects in life and earth sciences for secondary school in 

Morocco to know how this polarization is taken into accent. 

We show that the programs of life and earth sciences are heaving biased toward the scientific pole functionalist. So, 

the historical sciences remains poor and implicit. 

This tendency, patent in the programs of life and earth science, might reveal probably more the difficult of evolution 

studies in Morocco. 

 

1 introduction  
    The object of the analysis presented in this article is 
studying the theories of evolution in the didactic, 
epistemological, and historical aspects in order to identify 
the obstacles and difficulties related to these theories in 
the context of theorizing. 
    The evolution is a scientific object considered as the 
base of the sciences of the life and the earth "Nothing 
makes sense in biology unless it is in the light of 
evolution". It is a very complex scientific object, because 
it links between two poles of sciences: historical sciences 
and functionalist sciences [1]. 
     Many recent researches in science didactics focus on 
the nature of science and its consideration in teaching. 
Science subjects should provide students with scientific 
knowledge as well as epistemological knowledge. That is 
to say, the student in his learning of scientific concepts 
and theories must question and understand what is 
scientific knowledge, its mode of construction and its 
evolution in history. Moreover, this cannot be allowed 
unless the student is placed in the historical context of this 
scientific knowledge [2]. 
     The main question of this article: What place should be 
given to historical sciences in the LES programs in the 
2nd year of the baccalaureate, especially in the chapters 
devoted to the theme of evolution? 

     An epistemological and didactic analysis of the 
Moroccan LES programs at the secondary level allowed 
us to identify the methodological choices, based on the 
criteria of demarcation between historical science and 
functionalist science that will be used in our analysis grids 
of the programs. 
      Our article is structured in two parts: the first part 
focuses on the criteria of demarcation between historical 
sciences and functionalist sciences. The second part 
shows how these two elements are explicit in the LES 
programs. 

 2 Theoretical framework: 
 
2.1. Defining Historical and Functionalist 
Sciences: 
 
      Life and Earth Sciences (LES) are considered in the 
school world as "experimental sciences". The 
experimental sciences, from an epistemological 
perspective, include both those sciences whose 
methodology allows for "experimentation" and those that 
use data from "sensible experience." [3]. 
   Thus the definition of experimental sciences is 
composed of two scientific poles: functionalist sciences 
(sciences whose methodology authorizes 
experimentation), and historical sciences (which use data 
from reality). However, in the school world, the 
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expression "experimental sciences" mostly designates 
experimental approaches in the strict sense, ignoring the 
historical sciences. 
     Since the theme of evolution in the secondary school 
LES program is taught in the life science or biological 
science section.  As Jean Gayon explains, biology, since 
its emergence in 1802, has had "a double objective: on the 
one hand, to discover the universal laws that make life 
possible as a general fact, and on the other hand, to draw 
up a picture of its diversity and history of its diversity and 
its history [4]. 
      Thus, the teaching of evolution must emphasize both 
the processes at work in evolution and the history of the 
living world, thus respecting the duality of the 
experimental sciences (historical sciences and 
functionalist sciences). 
 
2.2 The fields of study of evolution as a historical 

science and a functionalist science: 
 
    The field of study of evolution in a historical 
perspective is to study the structures of living beings and 
the causal relations of their temporal sequence. While in 
a functionalist perspective, the field of study of evolution 
is to study the functioning of living beings, both at the 
individual scale and that of the population, the species or 
the ecosystem. [3] 
   The following table (1) illustrates a list of general terms 
that can encompass items that correspond to evolutionary 
themes. This list is based on the work of several authors 
who have worked on this issue [3, 4, 6]. 

Table1. List of general terms belonging to the field of study of 
evolution. 

 Field of study as 
Functionalist 

Sciences 

Field of study as 
Historical 
Sciences 

General terms 

belonging to the 

field of study of 

evolution 

 

Variation 

Mutation 

Heredity 

Reproduction 

Selection 

Genetic drift 

Speciation 

Adaptation 

living being 

Character 

Diversity 

Phenotype 

Genotype 

Fossil 

Species, 

Population 

Kinship, filiation 

 

     According to this demarcation between the specialist 
terms of the field of study of evolution from a historical 
science perspective and a functionalist science 
perspective, it can be said that the knowledge objectives 
for the two perspectives are clearly different. But 
evolution as a teaching subject should respect the 
objectives of these two scientific poles. 

 

3 Materials and methods 

3.2 Purpose and framework of analysis: 

 
      Let us recall that the objective of this article is to 
identify in the secondary school LES program, the 
respective place of the historical sciences and the 
functionalist sciences. For this reason, we will base 
ourselves on the criteria of demarcation between the 
objectives of knowledge of the historical sciences and the 
functionalist sciences. This distinction is operative for our 
study, because we can recognize in the curriculum what 
belongs to the historical sciences and what belongs to the 
functionalist sciences. 
 
3.2 Study corpus: 

 
    The corpus of study consists of the Manual of LES of 
second baccalaureate (Al jadid in LES, dar Nachr al 
maarifa, 2011 edition, series life and earth science). And 
the pedagogical guidelines of LES in qualifying 
secondary cycle (July 2007) [7, 8]. 
 
 
3.3 Analysis Methodology 
 
       The first work carried out on this corpus consists in 
raising the whole of the contents in reference to the 
evolution intended for the teaching in second year 
Baccalaureate starting from the pedagogical orientations 
figure (1). Whereas the second work is carried out on the 
analysis of the manual by raising the whole of the terms 
and concepts in reference to the same field of study[7]. 
The set of terms retained are the units of analysis that are 
analyzed with regard to the criteria of differentiation of 
the historical and functionalist poles to determine the 
explicit reference to one pole or the other. 
 
3.3.1Content in reference to the evolution of the 

second baccalaureate program: 
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Fig. 1. Excerpt from the pedagogical guidelines of the LES 
program in qualifying secondary schools with reference to the 
theme of evolution. 
 
 
 
 4 Results and discussion 
 
4.1 The pedagogical orientations Analysis 

Result: 
 

 Field of study as 
Functionalist 

Sciences 

Field of study as 
Historical 
Sciences 

General terms 

belonging to the 

field of study of 

evolution 

 

Continuous 

 variation 

Discontinuous 

variation 

Biometry 

Mutation 

Natural selection 

Gene drift 

Migration 

Hardy-Weiberg's 

law 

The gene pool 

 

Species 

Population 

Interspecific 
evolution 

Number of terms 
found 

9 3 

 

4.2 life and earth science (LES) Manual Analysis 

Result: 

 

 Field of study as 
Functionalist 

Sciences 

Field of study as 
Historical 
Sciences 

General terms 

belonging to the 

field of study of 

evolution 

 

Continuous 

variation 

Discontinuous 

variation 

Biometry 

Mutation 

Natural selection 

Genetic drift 

Migration 

Hardy-Weiberg 

law 

The gene pool 

Frequency curve 

Artificial 

selection 

Quantitative study 

Statistics 

Conservative 

selection 

Mass selection 

Randomness 

Conformity test 

Selective 

advantage 

Random 

Adaptation 

Isolation 

Process 

Reorganization 

Codominance 

Substitution 

Genetic mixing 

Variance 

Amplitude 

Species 

Population 

Interspecific 

evolution 

Genotype 

Hereditary 

heritage 

Genotypic 

composition 

Polymorphism 

Ancestry 

Generation 

Speciation 

Similarity 

criterion 

Reconstitution 

Fossil 

Genus 

Sonship 

Progressive 

Genealogical tree 
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Coefficient of 

variation 

Positional 

parameter 

Dispersion 

parameter 

 

Number of terms 
found 

31 17 

 

 

 
     The terms collected are examined in relation to our 
analysis indicators (criterion of differentiation of 
functionalist and historical sciences), which makes it 
possible to identify either in the pedagogical orientations 
or in the LES manual to what extent these programs 
convene the functionalist and historical poles. 
According to the results obtained, we notice an imbalance 
between the place given to the historical sciences and the 
functionalist sciences. The general observation of our 
analysis is that the existence of the practices of the 
historical sciences are in the minority in these programs 
on the contrary of those of the functionalist sciences 
which are the object of more numerous and precise 
practices. 
   Life and earth sciences (LES) are among the school 
disciplines that belong to the experimental sciences. The 
latter, as already mentioned, encompasses the functional 
sciences and the historical sciences. However, what is 
clear from the analysis of the LES programs in the context 
of evolution is that the expression "experimental 
sciences" is often synonymous with functional sciences 
and does not include the particularities of historical 
sciences. With the exception of a part devoted to the study 
of the evolution of equids, that evolution can be seen in a 
historical perspective, but the problem is that this part is 
among the parts not included in the taught program (part 
removed from the taught program). 
 
  For our part, we consider that evolution is a fact that has 
consensus within the biological community. However, the 
fact that we also consider that there is divergence when it 
comes to explaining the mechanisms of this evolution in 
both functionalist and historical dimensions would 
constitute, from a didactic point of view, a wealth to be 
exploited. However, the new content of Moroccan 
textbooks (biological process of evolution within the 
population in terms of variation), by not making explicit 

reference to any historical study, hinders this exploitation 
and would limit the pedagogical intervention.[9] 
    Adopting a historical approach to science allows 
students to build an idea of how scientific knowledge is 
structured, how theories are developed, the eminently 
socio-constructivist nature of scientific practice, etc... 
Goals, highly solicited in the training or education to 
science and its practices. 
 
5. Conclusion 
       In this article, we try to clarify the epistemological 
status of historical sciences and functionalist sciences and 
their respective places in the teaching of evolution at the 
secondary level in Morocco. 
       In this analysis, it appears that there is a low level of 
explicitness for the historical pole compared to the 
functionalist pole. 
       This result leads us to argue here for a teaching of life 
and earth sciences that does not take into account their 
epistemological dimensions. 
Knowing that the ambition of the teaching of the scientific 
subjects is not summarized in the acquisition of the 
knowledge called scientific, but rather in the insertion of 
the pupil in the historical context of the construction of 
this knowledge. 
         Thus, making the historical sciences visible in the 
teaching of science in general and evolution in particular 
seems to us to be a relevant entry point for covering the 
epistemological dimensions of evolutionary teaching.   
Having students, work in the historical scientific field will 
naturally stimulate their reflection on the nature and mode 
of construction of science. 
          What we want to highlight in this article is the 
interest of teaching evolution from a historical 
perspective, which forces us to fully reflect on the nature 
of the knowledge at stake and its modes of construction. 
Knowing this epistemology allows one to master 
scientific concepts, something that is not achieved in the 
teaching of evolution in the Moroccan context. 
       Finally, this study has shown that the historical 
dimension may be necessary for teachers to address the 
topic of evolution in a pedagogical manner in their 
classrooms. 
   It was also suggested that the historical dimension could 
serve as a source of examples, analogies, metaphors, and 
stories related to the various aspects of nature of science 
NOS that enhance the science study environment in 
general. .[10] 
 
  The potential effectiveness of collaborative efforts 
between science teachers and historians of science in 
developing and improving the science-studying 
environment could be a fruitful avenue for future 
research... 
 
 
 

 

4

E3S Web of Conferences 351, 01092 (2022) https://doi.org/10.1051/e3sconf/202235101092
ICIES’22



 

References 

 
1. T Dobzhansky, Nothing in biology makes sense 

except in light of evolution. American biology 
teacher,(2013),p.35,125-129 
 

2. L Maurines, , M  Fuchs-Gallezot, , M-J Ramage, 
, D Beaufils. " The nature of science in second 
grade physics-chemistry and life and earth 
sciences classes," RDST, 7, (2013). 

3. F. Paulin, D. Guinet, " L'enseignement du 
concept de parenté au regard de la démarche 
expérimentale ", Actes du congrès de l'AREF, 
septembre (2010). 

4. J. Gayon," De la biologie comme science 
historique ", Sens public, dossier " La 
représentation du vivant - du cerveau au 
comportement, 3 September (2004). 
 

5. A. De Ricqlès. " L'évolution, faits, hypothèse ou 
théorie : le problème de l'administration de la 
preuve dans les sciences historiques et son 
retentissement pour leur enseignement ", 27 
February (2009), Université Claude Bernard, 
Lyon 1. 
 

6. C.Fortin,., & G . Lecointre. (2009). Guide 
critique de l’évolution. Paris: Belin. 
 

7. MINISTÈRE DE L'ÉDUCATION 
NATIONALE, "Programme de sciences de la 
vie et de la Terre en classe de Secondaire 
qualifiant", Orientations Pédagogiques des SVT, 
July (2007). 

8. Manual of LES of second baccalaureate option 
life and earth science, al jadid in SVT, Dar Nachr 
Al Maarifa, (2011). 

9. Brunner J.L., Abd-El-Khalick F. Improving 
Nature of Science Instruction in Elementary 
Classrooms with Modified Trade Books and 
Educative Curriculum Materials. In: 
McComas W. (eds) Nature of Science in 
Science Instruction. Science: Philosophy, 
History and Education. Springer, Cham. 
(2020) .https://doi.org/10.1007/978-3-030-
57239-6_25 

10. Brunner, J. L., & Abd-El-Khalick, F. 
Representations of nature of science in U. S. 
elementary trade books. In C. V. McDonald & 
F. Abd-El-Khalick (Eds.), Representations of 
nature of science in school science textbooks: A 
global perspective (pp. 135–151). New York: 
Routledge (2017). 
 
 

 

5

E3S Web of Conferences 351, 01092 (2022) https://doi.org/10.1051/e3sconf/202235101092
ICIES’22


