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psychology theoretical background. Secondly we focused on the post-piagetian
activities and outlined their main characteristics that prove them to be more
successful in children’s achievements within the science curriculum.

Outcomes
The review of relevant literature shows that the main trends of preschool education in
regard to science are the following:

The empiricist trends: Most of the recommended activities of science for
preschool education are based on empiricism and conform to the perspective of
“learning science” Thus, the selection of the subject matter of the activities is
followed by an attempt to simplify the included scientific concepts in order to be
appropriate for preschoolers. Then, the problem is introduced in class with questions
deriving from everyday life and the teacher presents simple experiments or
encourages children to propose and make their own. The teacher stresses the
results of the experimental situations and articulates some conclusions (Hildebrand,
1981; Chauvel & Michel, 1990; Paulu & Martin, 1992).

The piagetian trends: Piagetian procedures follow the process of physical
knowledge and are based on the idea that the development of human intelligence is
a result of the formation of cognitive structures through the activity of the individual
on objects of the material world rather, than through the shapeless, sensory
perception of data of the physical and social environment. This framework serves the
introduction of younger children to science through the discovery of objects and their
properties by qualitative manipulations of the objects, as well as, by observing the
elementary reactions of objects caused by the actions exerted on them (Ravanis,
1994). In situations where children deal with problems requiring the use of scientific
models of thought or the use of scientific methodology, Kamii (1982) proposes
elementary activities for preschoolers with main objectives, the transposition and
transformation of objects. In a similar approach Crahay & Delhaxhe (1988), propose
the introduction of preschool children to basic properties of certain objects (spirals,
magnets, inclined planes etc).

The sociocognitive trends: The post-piagetian theoretical views of developmental
psychology have provided conditions which permit the orientation towards different
types of strategies for the development of science activities in kindergartens,
transcending the empiricist and the piagetian perspectives. In the framework of the
post-piagetian conceptions of development particular attention has been given to
sociocultural factors. Moreover, in neo-piagetian socioconstructive and vygotskian
research frameworks cognitive development is conceived as a result of social
interaction and negotiation strategies. In this perspective, partners with different
views are guided via communication and collaboration processes to reach consensus
during processes of knowledge acquisition and problem solving (Doise & Mugny,
1981; Tudge, 1990).

The attempt to develop science activities for the kindergarten in post-piagetian
theoretical frameworks requires a systematic study of understanding simple
phenomena by preschoolers, seeking to find the conditions under which the
understanding of the physical properties of objects by preschoolers can be achieved.
Indeed, if the appropriate tasks are used, the real difficulties faced by children in
concrete situations can be detected. Subsequently, the design of appropriate
activities permit children to overcome their difficulties and construct pre-models,
compatible with the descriptive characteristics of scientific models (Ravanis, 1998.
Ravanis & Bagakis, 1998). Activities based on an sociocognitive theoretical
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background are shown to be more effective in promoting children’s understanding of
natural phenomena than those based on an empiricist theoretical background (Zogza
& Papamichael, 2000, Katsiavou et al. 2000).

Conclusions and Implications

In this paper, we attempt to discuss some open issues of preschool education, as
well as its prevailing trends concerning science teaching. Moreover, we try to find
links and convergences between the existing preschool science teaching and recent
findings in Science Education Research. We also attempt a study of the student-
teacher interaction and a comparison of how the materials and experimental
arrangements are used in the activities of science for the kindergarten in three
different theoretical trends stressing the potential strength of the sociocognitive
perspective for development of science activities. Finally, regardless of the different
approaches, this paper discusses the various problems encountered by preschool
teachers in science and the development of activities in the preschool education,
either during main training or in-service training.

Bibliography

CHAUVEL, C. & MICHEL, V. (1990). Les sciences dés la maternelle (Paris, Retz).

CRAHAY, M. & DELHAXHE, A. (1988). Agir avec les aimants. Agir avec les ressorts (Bruxelles,
Labor).

DOISE, W. & MUGNY, G. (1981). Le développement social de l'intelligence (Paris, InterEditions).
HILDEBRAND, V. (1881). Introduction to Early Childhood Education (New York, Macmillan Publishing
Co).

KAMII, C. (1982) La connaissance physique et le nombre & I'école enfantine: Approche piagetiénne
(Genéve, Université de Geneéve).

PAULU, N. & MARTIN, M. (1992). Helping your child learn science (Washington, U.S. Department of
Education).

RAVANIS, K. (1994). The Discovery of Elementary Magnetic Properties in Pre-School Age. A
Qualitative and Quantitative Research within a Piagetian Framework, European Early Childhood
Education Research Journal, 2, (2), pp. 79-91.

RAVANIS, K. (1998). Procédures didactiques de déstabilisation des représentations spontanées des
éleves de 5 et 10 ans. Le cas de la formation des ombres. In A. Dumas Carré & A. Weil-Barais (&ds).
Tutelle et médiation dans | éducation scientifique. P. Lang. Berne. 105-121.

RAVANIS, K. (1999). Représentations des éléves de |'école maternelle: le concept de lumiére.
International Journal of Early Childhood, 31(1), 48-53.

RAVANIS, K. & BAGAKIS, G. (1998). Science Education in kindergarten: sociocognitive perspective.
International Journal of Early Years Education. 6, 3. 315-327.

SHARP, J. (1995). Children’s astronomy: implications for curriculum developments at Key Stage 1 and
the future of infant science in England and Wales, International Journal of Early Years Education, 3,
(3), pp. 17-49.

TUDGE.J. (1990). Vygotsky, the zone of proximal development, and peer collaboration: Implications
for classroom practice, in: L. C. Moll (Ed.) Viygotsky and education: Instructional implications and
applications of socio-historical psychology (New York, Cambridge University Press).

ZOGZA, V. & PAPAMICHAEL, Y. (2000). The development of the concept of alive by preschoolers
through a cognitive conflict teaching intervention. European Journal of Psychology of Education,
XV(2), 191-205.

Katsiavou, E. Liopeta, K. Zogza, V. (2000). The understanding of basic ecological concepts by
preschoolers: development of a teaching approach based on drama/role play about interdependence
of organisms. Themes in Education. 1(3), 241-262.

71



