Articles in Journals

“The Many Faces of Textbooks: Science, Education and Science Education in the Early 

Greek State (1838 – 1931)” 

C. Tampakis, C. Skordoulis 

Archives Internationales d'Histoire des Sciences, to appear in 2010
“TEACHING EXPERIMENTS IN 18th – 19th CENTURY GREEK PHYSICS TEXTBOOKS”

Constantine Skordoulis & Gianna Katsiampoura

Archives Internationales d'Histoire des Sciences, to appear in 2010
“La réception de la théorie de l’évolution dans l’enseignement grec » 
Prinou L., Halkia L., Skordoulis C. 
Archives Internationales d'Histoire des Sciences, vol. 59, fasc. 162, 255-272, juin 2009

“THE SYSTEM OF COORDINATES AS AN OBSTACLE IN UNDERSTANDING THE CONCEPT OF DIMENSION” (
Constantine  Skordoulis, Theodore Vitsas, Vassilis Dafermos and Eugenia Koleza
International Journal of Science and Mathematics Education (2009) 7: 253-272

The concept of dimension, one of the most fundamental ideas in mathematics, is firmly rooted in the basis of the school geometry in such a way that mathematics teachers rarely feel the need to mention anything about it. However, the concept of dimension is far from being fully understood by students, even at the college level. In this paper, we examine whether the Cartesian x-y plane is responsible for students difficulty in estimating the value of the dimension of an object, or is it only students misconceptions about dimension that lead them to a false estimation of the value of the dimension of various objects. A second question discussed in this paper examines whether the system of coordinates acts as an epistemological obstacle or whether it has only a didactical character.
“Hellenic Studies in History, Philosophy of Science and Science Teaching: New Perspectives” (
Constantine D. Skordoulis

Science & Education (2009) 18:1193–1197

This paper is an introduction to a special issue of the Journal Science & Education containing selected papers from the 3rd Hellenic Conference on History, Philosophy and Science Teaching held in Athens in May 2005.
“Φιλοσοφία της Κριτικής Εκπαίδευσης στις Φυσικές Επιστήμες»

Κωνσταντίνος Δ. Σκορδούλης

Κριτική Επιστήμη και Εκπαίδευση 9, σελ. 3-15, 2009

“A Philosophy for Critical Science Education”
Constantine D. Skordoulis

KRITIKI: Critical Science and Education 9, pp. 3-15, 2009
Articles in Conference Proceedings

XIV IOSTE Symposium, Bled, Slovenia, June 13 – 18, 2010

Socio-cultural and Human Values in Science and Technology Education
“Extraterrestrial Intelligence” – Science Fiction Literature In Science Education: A Case Study (
Ioanna Stavrou, Gianna Katsiampoura, Constantine Skordoulis
This study refers to the research conducted with primary school students examining whether they can identify the ‘scientific context’ through analyzing science fiction short stories involving extraterrestrial intelligence. In addition, we examine whether they can write science fiction stories of their own using scientific elements in order to make their stories plausible. The research was conducted with a sixth-grade primary school class of 30 students over a period of five weeks in two-hour sessions during which students read and analyzed science fiction short stories and wrote science fiction stories of their own.

Our data (worksheets and science fiction stories by the students) were analyzed with Qualitative Content Analysis. Our analysis shows that the students are able to identify the elements of the text referring to the ‘scientific context’ and associate them with the literary context of the stories. However, the students find it difficult to integrate ‘scientific context’ in their own stories.
“STUDENT-TEACHERS EXPLAINING ACIDIFICATION IN THREE DIFFERENT SCALES: A CASE STUDY” (
Artemisia Stoumpa, Anthimos Chalkidis, Constantine Skordoulis

In the context of Environmental Science in Education students study phenomena and problems occurring on a time and space scale which is too large to be immediately perceived. Such occurrences are interpreted through processes and changes taking place in macro scale, while the macro scale processes themselves are interpreted by means of models of systems and processes at cellular and atomic molecular scales – micro scale. In order for us to analyze the way student-teachers link the three levels of understanding (micro, macro and large scale) so that they will be able to explain the environmental phenomena and problems, we designed a didactic intervention addressing the issue of acid rain interaction with the natural environment on all the three scales.

The students’ pre-tests post-tests and worksheets analysis showed that, although the students were not eager to use models of the micro scale in their explanations, the contact with the models and processes on micro scale through educational software rendered the majority of them able to correlate the macro with large-scale changes in their explanations.
7th International Conference on Hands-on Science, 25-31 July 2010, Rethymno-Crete
“Teaching Air Mass Movements to Pre-service Elementary Teachers” ( 
Αchilleas Mandrikas and Constantine Skordoulis
In M. Kalogiannakis, D. Stavrou & P. Michaelidis (Eds.) Proceedings of the 7th International Conference on Hands-on Science, 25-31 July 2010, Rethymno-Crete, pp. 104 – 109
In the present paper a teaching sequence on horizontal and vertical air mass movement is described, which uses hands-on experiments and software simulations and it is aimed at pre-service elementary teachers. 
More specifically, the teaching sequence aims at the wind formation understanding based on air pressure differences, at the weather front formation and the temperature inversion formation understanding based on fluid circulation. 
The proposed teaching sequence was practised on pre-service elementary teachers, specifically undergraduate students of the Faculty of Primary Education of the University of Athens, during the winter semester of 2008-09. Research findings appear to be encouraging.
“Teaching and Learning Energy Transformations in the Context of Environmental Crisis” (
C. Stefanidou, K. Tampakis, D. Stavrou, C. Skordoulis
M. Kalogiannakis, D. Stavrou & P. Michaelidis (Eds.) Proceedings of the 7th International Conference on Hands-on Science. 25-31 July 2010, Rethymno-Crete, pp. 110 – 113
In this paper, we present a research aimed at recognizing the teaching and learning procedures of pre-service teachers regarding experimental apparatus that use two exemplary renewable and low impact energy sources, the photovoltaic and the hydrogen cell. In order to collect the data, experimental interviews, the so called “teaching experiment” were used. The interviews lasted three hours and consisted of the serial presentation and discussion of the photovoltaic experiment, the fuel cell experiment and the combinatory experiment. Data was analyzed using qualitative content analysis methods. Results show that most students were able to give adequate answers concerning the energy conversions that take place in the photovoltaic cell and in the fuel cell.
European Science Education Research Association (ESERA) Conference. August 31- September 4, 2009, Istanbul, Turkey - ESERA 2009

“Science Fiction Literature in Science Education: An empirical study” (
Ioanna Stavrou, Costantine Skordoulis, Krystallia Halkia
Proceedings of European Science Education Research Association (ESERA) Conference. August 31- September 4, 2009, Istanbul, Turkey, Book
This study refers to the research conducted with primary school students examining whether they can identify the issues raised by the ethics, moral and political aspects of Technology through analyzing science fiction texts (short stories). In addition, we examine whether they can write science fiction stories of their own raising the above mentioned issues. 
The research was conducted with a sixth-grade primary school class of 26 students over a period of six weeks in two-hour sessions, where students read and analyzed science fiction short stories and wrote science fiction stories of their own. 

Our data (worksheets and science fiction stories by the students) were analyzed with Qualitative Content Analysis. Our analysis shows that the students can identify the elements of the text referring to the positive and negative aspects of Technology concerning the ethical and moral issues related to society. The students are at ease writing science fiction stories in which societal, ethical and moral aspects of Technology are presented, especially, as far as the use of Technology in the solution of environmental problems is concerned.
Thought Experiments: A tool for teaching Physics Theories in Secondary Education. The Case of Heisenberg’s microscope ( 

Velentzas A., Halkia K. and Skordoulis C.

Proceedings of European Science Education Research Association (ESERA) Conference. August 31- September 4, 2009, Istanbul, Turkey, Book 1, pp. 337-340

This research was designed to investigate whether the Thought Experiment (TE) “Heisenberg's Microscope”, as it has been transformed by Gamow in his popular book “Mr. Tompkins in Paperback”, can be used effectively in the teaching of the “uncertainty principle" to upper secondary school students. The sample of the research was 40 Greek students, in 11 groups of 3 to 4 students each. The findings of this research reveal that students, helped by the TE, were able (i) to derive a formula of the uncertainty principle, (ii) to explain that the this principle is a general principle in nature and it is not a result of incompleteness of the experimental devices and (iii) to argue that it is impossible to determine the trajectory of a particle as a (geometrical) line. This suggests that the use of this TE has positive results in teaching the “uncertainty principle”. 
ΑΝ ATTEMPT TO TEACH THE THEORY OF SPECIAL RELATIVITY TO STUDENTS OF UPPER SECONDARY EDUCATION (
Kyriaki Dimitriadi, Krystallia Halkia, Constantine Skordoulis

Proceedings of European Science Education Research Association (ESERA) Conference. August 31- September 4, 2009, Istanbul, Turkey, Book 4, pp. 183-187
This work presents a qualitative research designed to investigate whether the basic concepts of the Theory of Special Relativity (TSR) can be taught effectively to the upper secondary education students. For this purpose, a teaching sequence has been designed and relevant educational material has been developed. The research instrument was worksheets consisted of short stories written in a popularized code. Each story dealt with a particular concept of Special Relativity and was based on the difficulties students face according to bibliography. Thought experiments, paradoxes and experimental data were used to construct the stories. In the worksheets, students were invited to respond to the content of each story.The sample of the research was 20 students in the 10th grade. They worked in groups and their discourses were recorded. The results of this study show that in spite of the didactic difficulties of the theory (which is contrary to everyday experiences) students were able to grasp the basic ideas of TSR and to “construct” its axioms. They also dealt with its consequences (the relativity of simultaneity, time dilation and length contraction) up to a point but they tended to classify them as distortions of perception.
ADAPTATION: A FIELD FOR THE DEVELOPMENT OF TELEOLOGICAL VIEWS. PRIMARY SCHOOL TEACHERS’ EFFORTS TO TEACH A SCIENTIFIC EXPLANATION (
Lucia Prinou, Lia Halkia & Constantine Skordoulis
Proceedings of European Science Education Research Association (ESERA) Conference. August 31- September 4, 2009, Istanbul, Turkey, Book 2, pp. 197-202
Teleological explanations are widely used by school pupils, particularly younger ones, to explain biological phenomena. The lesson on adaptation included in the curricula of several primary school grades (specifically, but not only, in Greece) provides fertile ground for the development of teleological explanations. Nevertheless it is believed that during the crucial ages at which pupils’ intuitive teleological thought process emerge, there is no teaching process that would avert it, and this is a significant factor in making children’s future understanding of the theory of evolution so difficult. The purpose of this research was to study how primary teachers teach adaptation/s in accordance with the scientific model and how certain factors influence this endeavor. Primary school teachers were given training in the subject of adaptations. Aspects of their teaching methods were recorded and analyzed, along with personal interviews with them and questionnaires given to their pupils. Having showed that it is feasible for primary school teachers to teach this subject after receiving the appropriate training, and for them to (begin to) deal with primary school pupils’ teleological thought using a scientific/mechanistic explanation for adaptations, the parameters for teaching the subject effectively were determined. Apart from the knowledge and understanding acquired during training, these included a competency to make use of that training in planning their lessons and in engaging their pupils in creative discussion.
TEACHING AND LEARNING DETERMINISTIC CHAOS: AN EMPIRICAL STUDY ON PRE-SERVICE TEACHERS (
Dimitrios Stavrou, Assimopoulos Stefanos & Skordoulis Constantinos

Proceedings of European Science Education Research Association (ESERA) Conference. August 31- September 4, 2009, Istanbul, Turkey, Book 1, pp. 165-168

The study presented here investigates the possibility of teach and learn the limited predictability of deterministic chaotic systems to preservice teachers. The teaching sequence developed used a commercial chaotic pendulum interconnected with a data acquisition interface. Eighteen pre-service teachers of primary education took part in the investigation. In order to collect the data, experimental interviews, a so called “teaching experiment”, were used. The analysis of the data shows that it is possible to guide teachers-students to the idea of the limited predictability of deterministic chaotic systems. Conceptions about the connection of determinism and predictability as well as of chance and non-predictability cause some difficulties.
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