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Abstract. This work in hand tends to identify the problems encountered by 
trainee teachers in constructing the concept of fossils. In this respect, the 
methodology adopted in the light of this research is based on a questionnaire 
survey. The results obtained allowed us to raise various obstacles most 
trainee teachers have indeed encountered challenges in identifying the fossil 
and, most of them do not manage to apply the principle of actualism. 

1 Introduction 

Geology is a field science in which a geologist relies on recorded clues, field observations, 
experimentation and laboratory analyses, and modeling to reconstitute the earth’s history [1]. 
Nevertheless, the acquisition of geological concepts is not that easy for learners [2]. Teacher 
trainers have unveiled various types of epistemological obstacles [3], which are generally 
related to problems of mobilization on a spatial-temporal scale. [4], through analyzing 
explanations of high school students regarding geological issues such as the reconstitution of 
the past of an ocean, the evolution of the area of a ridge, ophiolites, and the origin of life, 
pointed out that these learners do not use the factor of time the same way as scientists. 

Fossils are potent tools for the spatial-temporal reconstitution of a paleoenvironment; they 
are also witnesses testifying in favour of the synthetic theory of the evolution of species 
[5]There are particular studies in the didactics of the sciences of earth that have addressed 
the various issues encountered by students during the structure of the fossil concept. [6] 
stressed that the images of fossil and fossilization constitute the converging core of several 
epistemological obstacles linked to the construction of the concepts of time, space, and 
transformation of matter. 

Moreover, many studies in the didactics of the sciences of the earth have been devoted to 
the problem of the initial conceptions of trainee teachers of scientific disciplines, more 
particularly biology-geology. [7, 8, 9,10] have de facto affirmed that future teachers could 
have the same perception of initial representations as students. The study of these 
representations has become a specific teaching. The objective that teachers must become 
aware of and take over during their training [11-12]. Identifying the obstacles to overcome 
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allows the determination of training objectives and can better guide the preparation of the 
training program [13]. 

2 Methodology 

We submitted our questionnaire to 30 trainee teachers from the Regional Center for Jobs in 
Education and Training of Fez (RCJET) at the start of their qualification training program.  
As far as the choice of our sample is concerned, we adopted simple random sampling. 
Effectively, our population corresponds to a subpopulation of all trainee teachers in the Earth 
and Life Sciences discipline of Moroccan RCJETs. This available subpopulation may qualify 
for a random population. Thus, it is valid because these two groups undergo the same training 
with the same didactic and pedagogical means and similar socio-cultural conditions. 

3 Findings and discussions 

The findings obtained reveal that the majority of trainee teachers experience different types 
of obstacles concerning the identification of a fossil, and the reconstitution of the stages of 
the fossilization phenomenon in time and space. 

These results highlighted three types of obstacles: 
The obstacle of identifying the fossil: The majority of trainee teachers overvalue animal 
origin at the expense of plant origin. 

The prototype obstacle: some of the future teachers have defined the fossil through 
providing examples such as “pollen grains, foraminifera” in question 2, and others have 
justified their choices by giving examples of fossilized organisms: “mammoths " and " 
dinosaurs". 

The obstacle of reconstructing fossilization 
Future teachers are unable to reconstruct the stages of the phenomenon of fossilization in 
time and space. We have found that future teachers do not possess enough knowledge about 
all the procedures and modes of fossilization. Accordingly, the majority of future teachers 
have not identified any mode of fossilization.  

Despite their higher education courses, future teachers are unable to conceive the 
epigenesis procedure. They are unable to carry out feedback in time (temporal extrapolation) 
to imagine the substitution of the original mineral of the shell (old mineral), by another 
replacement mineral (more recent mineral). 

For the spatio-temporal evolution of the stages of fossilization, the respondents conceive 
the evolution in time (in cyclic or linear form) separately from the evolution in space (scale 
of the indurated strata); however, these two parameters are inseparable for any geological 
phenomenon.. Therefore, they are unable to go back in the arrow of time to imagine the 
progress of the fossilization procedures during the sedimentation of the host rock and at the 
scale of the sedimentary basin (paleo-environment). 

4 Conclusion 

This study takes part in a series of work to improve the act of teaching / learning the discipline 
of Earth Sciences (ES), in which its aim is to identify the obstacles related to the 
comprehension of the fossil concept by future teachers of the discipline of Life and Earth 
Science(LES). Particularly those granted to the perception and mobilization of time and 
space. 

To do this, we based our survey on a set of questionnaires. In this regard, the results 
obtained highlighted various types of initial representations granted mainly to the use of time 
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and space factors. Indeed, by identifying the fossils, these respondents overvalue the element 
of time at the expense of the factor of space. In this respect, when it comes to fossilization, 
most of them fail to apply the principle of actualism. Consequently, they conceive the 
evolution of fossilization procedures outside the space-time framework (two-dimensional 
model). 

References 

1. E. Sanchez, P.M., D. Devallois, L’enseignement des sciences de la Terre en classe de 
seconde : Pratiques de classe, difficultés, perspectives pour la formation (Institut 
National de Recherche Pédagogique Accès. Saint Fons Cedex, 2004) 

2. G. Gohau, Représentations et obstacles en géologie. Traquer les obstacles 
épistémologiques à travers les lapsus d'élèves et d'écrivains. ASTER 20, 21-41 (1995) 

3. G. Bachelard, La formation de l’esprit scientifique (1967) 
4. D. Orange, Utilisation du temps et explications en sciences de la Terre par les élèves 

de lycée: étude dans quelques problèmes géologiques. Doctoral dissertation. 
(Université de Nantes, 2003) 

5. I. Chmanti-Houari, M. O. Hassani, H. Lachkhem, Les Difficultés des Apprenants 
Marocains À Mobiliser Les Facteurs Temps Et Espace En Géologie: Cas Des Fossiles, 
ESJ 13, 303-322 (2017) 

6. J.-P. Astolfi, B.  Peterfalvi, Obstacles et construction de situations didactiques en 
sciences expérimentales. Recherches en didactique des sciences expérimentales, 
ASTER 16, 103-141 (1993) 

7. A. Giordan, G. De Vecchi, Les origines du savoir. Des conceptions des apprenants aux 
concepts scientifiques (Delachaux et Nestlé, Neuchâtel-Paris, 1987) 

8. J. C. Allain, Séismes, éruptions volcaniques et intérieur de la Terre: conceptions 
d'élèves de huit à dix ans, ASTER 20, 43-60 (1995) 

9. P. Schneeberger, Place du concept de représentation dans la formation des enseignants 
: un exemple dans le domaine de la biologie. SRRE 2,1, 263-282 (1997). 

10. P., Clément, La biologie et sa didactique, dix ans de recherche., ASTER 27, 57-93 
(1998) 

11. J. M. Aguirre, S. M. Haggerty, C. J. Linder, Student‐teachers ’conceptions of science, 
teaching and learning: a case study in preservice science education, IJSE 12,4 (1990) 

12. C. Gouanelle, P. Schneeberger, Enseignement de la géologie. Enseigner les fossiles à 
l'école élémentaire, ASTER 21 (1995) 

13. J. P. Astolfi, M. Develay, Didactique des sciences et formation des enseignants, Que 
Sais-je? 6, 98-122 (2002) 

3

SHS Web of Conferences 119, 05009 (2021) https://doi.org/10.1051/shsconf/202111905009
QQR’21


