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X1 Didactics of Mathematics and Science: An Interdisciplinary Approach

(1) GENERAL

COURSE OUTLINE

SCHOOL

School of Humanities

ACADEMIC UNIT

Department of Preschool Education Sciences and Educational
Design-

Postgraduate Studies Programme in

Didactics of Mathematics, Science and Information and
Communication Technologies

in Education: Interdisciplinary Approach

LEVEL OF STUDIES

2nd Cycle of Studies (Level 7)

COURSE CODE

X1 SEMESTER | A

COURSE TITLE

Didactics of Mathematics and Science: An interdisciplinary

approach

INDEPENDENT TEACHING ACTIVITIES

WEEKLY
TEACHIN
G HOURS

CREDITS

3 7.5

COURSE TYPE

Special background in functional understanding of Didactics of
Mathematics and Science and to highlight the interdisciplinary
essence and the sociocultural breadth of its concepts and
methods.

Skills development in critical evaluation and reflective design of
interdisciplinary teaching-learning activities and

situations.

PREREQUISITE COURSES:

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

No

COURSE WEBSITE (URL)

It is announced every year to the students

(2) LEARNING OUTCOMES

Learning outcomes

The students will be able:

evident.

e to identify the psychological conditions, the mental representations/constructions and the
expression difficulties with which the scientific knowledge and its didactics are linked.

e to discern the role of the reflective process and cooperative learning in the formalisation
and documentation of the scientific process.

e to design learning activities within which are utilised the stages of experience, questioning
and theory to promote an inclusive, active participation in the scientific process.

e to incorporate within the didactical situations interdisciplinary referenced activities, which
allows for the critical, inquiry-based thinking, the intellectual value, the epistemological
necessity and the usefulness of the scientific knowledge in the social development to be

General Competences

technology

e Search for, analysis and synthesis of data and information, with the use of the necessary




Adapting to new situations

Decision-making

Working independently

Teamwork

Working in an interdisciplinary environment

Respect for difference and multiculturalism

Showing social, professional and ethical responsibility and sensitivity to gender issues
Criticism and self-criticism

Production of free, creative and inductive thinking

(3) SYLLABUS

The course focuses on and inter-relates methodological tools and theories of the Didactics
od Mathematics and Sciences and in particular:

Didactical Engineering and the understanding-interpretation of the difficulties and

the erroneous approaches linked with the didactical context, the learning
experiences, the mental stages and the epistemological obstacles of the scientific
development.

Systemic approaches of the complexity of the teaching-learning phenomena. They include
the multiplicity of the factors (scientific, psychological, family and social related) and of the
metacognitive and the meta-didactical attitudes (conceptions and practices), which
interact in the individual/collective constitution and use of scientific thinking, as well as in
the cultivation of an interdisciplinary conception of each school and social context.

Topics and historical references about the birth, formation and development of scientific
questions, of the methods of observation, measurement and calculation, of the empirical
or mental investigation, proof, documentation or critical acceptance of conjectures and
empirical evidence.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY e  Face-to-face (one module of meetings) and distant
learning (the remaining modules of meetings)

e  Educational Material and Notes delivered through
the moodle platform of the University of the

Aegean
USE OF INFORMATION AND e  Presentation software
COMMUNICATIONS e Analysis/Synthesis of the literature software
TECHNOLOGY e  Educational software
e Communication with the students through the moodle
platform of the University of the Aegean
TEACHING METHODS Activity Semester workload
Attending lectures 39 hours
Study of t.)lbllograth and 61 hours
educational material
Collaboration in teams for
. o 60 hours
interdisciplinary reports
Group/individual pp.t editing 25 hours
and presentation
Writing group assignments
and individual reflection 40 hours
Course total 225 hours




STUDENT PERFORMANCE EVALUATION| Language: Greek

e Combination of summative and conclusive evaluation

e Oral presentations / Individual essays 30%

e Collective essay, oral presentation 20%

e  Written essay-report 30%

e Summative and conclusive evaluation of collective
and individual reflective synthesis 20%

(5) ATTACHED BIBLIOGRAPHY

Suggested Bibligraphy:

Gaston Bachelard, «To véo emotnuoviko mnvevua», Mrte. Twpyoc Qapdkiog
Mavemnotnutakés Exdooeic Kpritng, 2000.

Moshé Flato «H woxu¢ twv Madnuatikwv», Mte. Taoog Kunpiavibng, Ekbooeig Katormrtpo,
1993.

Thomas S. Kuhn «H Soun twv emiotnuovikwy enavactacewvy», Mt. . lewpyoakomouAog, B.
KaApag, Ek660elg Zuyypova Ouarta, 1997.

Seymour Papert «Nontikég SUeAAec», Mrp. AiyAn Stauatiou, Ekbooeis OSuooéag, 1991.
Henri Poincaré «H aia tn¢ emiotnuncg», Mrte. ZtéAlog Toekoupag, Ekbooeig Katomtpo, 1997.
llya Prigogyne «To télo¢ tn¢ BeBaiotntac», Mrte. Stavpoc MapouAdkog, ExkS00eLg
Katontpo, 1997.

KadaBaong @paykiokog, Moutolog - Pévt{og Avdpéac (2015) Avausoa oto UEPOG Kol OTO
0Ao : Avaotoyaotikn otkodounon uadnuatikwy evvolwv. Ekdooeig Gutenberg.

KaAaBaong @., Meiuapnc M. (em.) (2000) Aiertiotnuovikn mpooeyyion twv Madnuatikwy kat
¢ Atbaokaldiac toug- Ocuata Aldaktikng Madnuatikwy V, EkSooei¢ Gutenberg.

Kagouon 2ovia, Zkouurmoupdn Xpuoavidn (2008). Ta uadnuoatikd twv ratdiwv 4-6 etwv.
Aptduol kot xwpog. EkSooelg Matakn.

Kagouon Z2ovia, XaBuapng [letpoc (2013). ZyoAwkn Ttaén, OLKOYEVELQ, Kolvwvia Kal
uadnuartikn eknaibevon. Ekdooeic Matakn. Anva.

Kovtakoc¢ Avaotaoiog, KadaBdaong ®@paykiokog (em) Oéuata ExmaibeutikoU Zyebiaouou,
Touog 7, Exooeis Aabpaon.

@. KadaBaong, M. Meiuapnc (em.) «Alemiotnuovikn npocyyton twv Malnuatikwy Kot tng
Abaokaldiog toug», Ocuata Atbaktiknc Madnuatikwy V, Ekd0oeis Gutenberg, 2000.
Mpaktika Suvebpiwv Madnuatikic Eknaibevong E.M.E. — EAAnvikn Madnuartikn Etaipeiog
(www.hms.gr)

Mpaktika Suvedpiwv E.E.Q. — Evwong EAArvwy Quaotkwv (www.eef.gr)

Mpaktika Suvebpiwv EV.EALM — Evwon Epevvntwv Aibaktikne Moadnuatikwy
(http://www.enedim.gr/)

Mpaktika Zuvedpiwv ENEQET — Evwan yia tnv Exknaibeuon otic Quoikég Emotniues & tnv
Texvoldoyia (www.enephet.gr)

Mpaktikae ouvebpiwv tng CIEAEM — The International Commission for the Study and
Improvement of Mathematics Teaching (http.//www.cieaem.org/)

Mpaktikd ouvedpiwv tng IGPME — The International Group of the Psychology of Mathematics
Education (http://igpme.org/)

Mpaktika ouvedpiwv tng ERME — European Society for Research in Mathematics Education
(http://www.mathematik.uni-dortmund.de/~erme/)

Mpaktikae Svuvedpiwv ESERA — European Science Education Research association
(www.esera.org)

Mpaktika Suvedpiwv GIREP — Groupe International de Recherche sur I'Enseignement de la




Physique (International Research Group on Physics Teaching) (www.girep.org)

Mpaktika Svuvebpiwv NARST — National Association for Research in Science Teaching
(www.narst.org)

Mpaktikae ouvedpiwv tn¢ EARLI — European Association for Research in Learning and
Instruction (www.earli.org)

Mpaktika Suvebpiwv The Learner (www.thelearner.com)

Zkouumoupdn, Xpuoavin (2012). Zxebiaouoc evraéng vAlkwv kol UEOwV OTn UaSNUATIKN
eknaidevon twv pikpwv noadlwv. Ekbooelg Matakn, AGHva.

2tauatng Mavaywwtng. (2013). Emkowvwvia otnv eknaibsvon. Adnva: Atadpaon.
Xatlnyewpyiov lwavvne, (2005). Hxog, owg, VEPO Kal oEPAC - ZEKIVNUA OTIC (QUOLKEC
EMIOTNUESG, EKOOOELS [pnyopne.

Related academic journals:

Epeuva atn Abaktikn twv Madnuatikwv

Quoikég Emwotriueg otnv Eknaidevon

EukAeidngy’

Quokog Kéouog

HMS — International Journal for Mathematics in Education
Educational Studies in Mathematics

Journal for Research in Mathematics Education

For the Learning of Mathematics

International Journal of Science Education

International Journal of Science and Mathematics Education
Journal of Research in Science Teaching




X2 Design and Assessment of Educational Material in the Didactics of
Mathematics and Science

COURSE OUTLINE
(1) GENERAL

SCHOOL | School of Humanities

ACADEMIC UNIT | Department of Prechool Education Sciences and Educational
Design

Postgraduate Studies Programme in Didactics of Mathematics,
Science and Information and Communication Technologies in
Education: Interdisciplinary Approach

LEVEL OF STUDIES | Postgraduate / 2nd Cycle of Studies (Level 7)

COURSE CODE | X2 | SEMESTER | A
COURSE TITLE Modern Theories for Learning and Organization of Educational
Structures
WEEKLY
INDEPENDENT TEACHING ACTIVITIES TEACHING CREDITS
HOURS
Lectures and workshops 3 7,5
COURSE TYPE | Specialised general knowledge, and specialised general
knowledge

PREREQUISITE COURSES: | -

LANGUAGE OF INSTRUCTION and | Greek and occasionally English and/or German
EXAMINATIONS:

IS THE COURSE OFFERED TO | No
ERASMUS STUDENTS

COURSE WEBSITE (URL) | Itis announced every year to the students

(2) LEARNING OUTCOMES

Learning outcomes

As the team involves postgraduate students from different scientific backgrounds and therefore
lacking pedagogical training, first it is necessary some fundamental concepts to be approached for
easier understanding of the this subject matter. At the same time, there is an opportunity for
originality in the development and/or application of ideas in the context of research activity,
especially for postgraduate students who are holders to degrees of the first cycle of studies.

The course aims to familiarize students with concepts that contribute to the development of
specialized and comprehensible knowledge in order they be able to solve problems in a new or
unfamiliar environment within an interdisciplinary context related to their cognitive field. In this
context, students will acquire the ability to combine knowledge and handle or resolve complex
environmental issues responsibly and to make judgments, even with limited information, by applying
knowledge at their own discretion.

The course also seeks to make the students competent to communicate clearly and purposely their
conclusions as well as the knowledge and reasoning on which they are based and reasonable
assumptions on which they are based, both to specialized and non-specialized audiences and to
acquire the necessary learning skills that will allow them to continue their studies in a self-sufficient
way.

The general aim of the course is the deepening in issues of learning, organization and development of
educational structures, providing emphasis on theories of complexity and difference as well as on
their pedagogical implementation in different organizational and functioning levels of the Greek




educational system.
Within this framework the above mentioned learning outcomes stems from the following aims of the
course:

e  Conceptual clarification of key terms of systems theory.

e Observation, description and understanding of systemic parameters of the organization of
“School”.

o Development of interconnection capacity of Systemic and Pedagogical theories and models
of School Improvement.

e Approach of the phenomenon of learning at different organizational levels and at different
levels of complexity.

e Awareness for development of observation and discrimination criteria as well as description
of learning styles.

e Ability of discrimination, organization and observation of an intermediate learning
environment.

e Development of a new perception and “re-understanding” of the phenomenon of knowledge
as the ability of schools in order to use elements of complex systems environments.

e Identify historical and epistemological context of Pedagogical Science and Sciences of
Education and accessed quotes basic terms and concepts of these fields.

e Approximate the basics of classical conditioning and operant learning theories, theory of
motivation and learning psychoanalytic theory.

e Access to social and cognitive theories of learning and to develop the concept and effects of
constructivism in modern educational process, with emphasis on discovered, experiential
learning and group cooperation.

e Approximate the gestalt learning theory and field theory with emphasis on personality
theories and their influence on the idea of personalized learning and distance learning. Also,
to access the new learning environments, conditions that shaping them and means which
contributing to consolidation and their efficiency.

In the context of establishing a "learning counseling" will be discussed the modern effective learning
strategies in Educational and Administrative process of school unit, the characteristics of learning
process that appear in it, in education, teaching and administrative level, emphasizing to the
dynamics developed by the peculiarities of the members of the school community and the wider work
environment; and the factors that contribute to hindering the learning process.

General Competences

The course aims to create in those students who attend it, the abilities of inquiring, analyzing and
composition of data and information with the use of the appropriate research tools and technologies,
in order they could be successfully adjusted in new instructional situations, making the most
appropriate decisions whenever they must to. Furthermore, through this course is attempting the
development of students ability for autonomous teaching in school units in regards to environmental
education programs. Moreover, the spirit and practices of group working within national and
international scientific environment are provided in the framework of school opening to the local
society and the entire world. Within this framework, through the modules and lectures of this course
and through the developed co-operations emphasis is given on the meaning of respect in diversity, in
multiculturalism and in pedagogical dimension of school space (build environment) and even more in
issues of social, professional and moral responsibility and sensitivity in gender issues, through the
promotion of communicative procedures for the development of free, creative and open mindedness
and critical thinking and via free academic dialogue. Finally, students who attend this course may
cultivate the well- meaning criticism with pedagogical criteria and educational terms and also, the
meaning of self criticism in the framework of responsible and cooperative behavior development
during their future educational and social work and specifically during their activity as responsible,
sensitive, and active citizens in environmental issues.

(3) SYLLABUS

This course is divided into two parts. The first part of the course focuses on the systemic approach of
the phenomena, structures and processes of learning and knowledge. Furthermore, the following
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specific objectives are discussed:
Delimitation and interfaces of learning sector of school development.

The conceptualization of basic systemic terms of learning and organization in different fields
of complexity (system, organization, structure, communication, memory, knowledge,

intelligence).

The organization, management and reproduction of educational structures, processes and

learning environments.

The development of individual and organizational learning models in complex educational

environments.

The development of an anthropological, social and cultural well-founded perception of
learning processes and structures.
The development of technology, the association of roles, structures and learning

environments.

The high demands for a modern education, leading to a radically different view of development and
improving of structures and learning procedures.

In the framework of the second part of this course which is consisted by five modules are approaching
the learning theories and their impact on modern-school education system which are developed as
parts of their influences in modern educational system and specifically to the fields of teaching, staff
development, school leadership/management school and school climate. Consequently, the purpose
of these modules is the understanding of the learning processes in all levels of a school unit.
Generally, under these themes, the course is seeking to be approached:

The conceptual clarification of basic pedagogical terms

An overview of the learning process

The approach of the main theories and models of learning

Understanding the effects of learning theories in modern education

The proposals for the development of strategies for improvement of modern learning

process

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

One module of teaching is done face-to-face while the
remaining modules take place remotely with modern video
conferencing systems. In addition, there is the use of an Online
Learning Management System (Moodle) based on the blended
learning model for communication, sharing educational
materials, collaboration, task assighment and course
management. In the meetings for the teaching of the course, a
variety of teaching methods are used such as: lecture, work in
groups, workshops, discussions, group investigations, etc.

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Yes, always. Usage of lap top and video projector is taken
place during teaching of every single module. More
specifically, every lecture is being supported with modern
audio-visual equipment. The 3 hour lecture is following,
starting always at the appropriate time according to schedule
and finishing at the provided time. Special attention is given
in the organization of the course. Students know the exact
plan of each lesson before it starts, in order they be able to
attend the lecture and actively participate in teaching
procedure. At the end of each lesson students are been
informed for the content of next module. During the lesson
students are encouraged to ask questions to the instructor,
to express their opinions, views or experiences they may
have. Also, they are motivated in developing a discussion




among them based on information provided during lecture.
Communication with students via e-mail and course website.
More specifically, except the time of lecture, students have
the ability to communicate with instructor in a daily basis by
distance either using telephone or e-mail. Also, they may
communicate with him live by meeting him in his office or
other university places (library, laboratories etc.). Useful and
further details related to the course are provided
accompanied with extra supportive material (articles, notes
etc.) in
https://aegeanmoodle.aegean.gr/course/view.php?id=4922

TEACHING METHODS

Activity Semester workload
Lectures 30
Laboratory practice 20
Tutorials 30
study and analysis of 50
bibliography
Educational visits 20
Essay planning and writing 65
(project)
design presentation of 10
essay
Course total 225 hours

STUDENT PERFORMANCE

EVALUATION

The evaluation of students is taken place with written essay.
The writing of an essay conducted under surveillance of the
lesson instructor and its public presentation to him and
classroom consist basic criteria of evaluation. These procedure
is notified to the students at the beginning of the semester,
during the first lesson. The language of evaluation is Greek
language. The demonstration of continuing and constant
interest and the active participation in teaching procedures of
each lesson during semester are taken into account as extra
criteria for positive evaluation of student performance.

(5) ATTACHED BIBLIOGRAPHY

Suggested bibliography:

e Argyris, C. (1999). On Organizational Learning. (2nd Ed.). Oxford: Blackwell Publishing.
e Argyris, C., & Schon, D. (1978) Organizational learning: A theory of action perspective.

Reading, Mass: Addison Wesley

e Hedberg, B. (1981). How organizations learn and unlearn. In Nystrom, P., & Starbuck, W.

(1981). (Eds).

e Handbook of Organizational Design. Oxford: Oxford University Press.

e Imants, J. (2003). Two basic mechanisms for organizational learning in schools. European
Journal of Teacher Education. 26 (3). 293-311.

e Kim, D.H. (1993). The Link between Individual and Organizational Learning. Sloan
Management Review. 35 (1). 37-50.

e Klinzing, H.G., MoAeuikog, N.E., Kovtakog, A.©. & Itaudtng, M.1. (2014, em. emiy.). Mn AekTIkA
ETUKOWWVIA 0TV ekmaidevon: Oswpla kat mpagn. ABAva: Awadpaaon.

e  Morin, Edg. (1971). Complexity, in: International Social Science Journal 26, 1974, 555-582

e Senge, P. (1990). The fifth discipline: the art and practise of the learning organization. New
York: Doubleday.

e Senge, P. M. (1996). Leading learning organizations: The bold, the powerful, and the
invisible. AvaktiBnke amno http://www?2.potsdam.edu/betrusak/648/Leading%20Learning
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%200rganizations_Senge.pdf von Foerster, H. (2003). Understanding Understanding: Essays
on Cybernetics and Cognition, NY. Willke, H. (1996). Elcaywyr otn Zuotnuiki Oswpia. Mtd.
AiBog Nikog. ABriva: Kputikn

e Avayvwotonoulog, K.I. (1996). MaBnon kat Opyavwoelg wg cuothpata pabnong.
Awokntikn Evnuépwon. 6 (ZemtépPplog). (oel.73, 78, 80). ABrjva: Eldikn Exdotikn A.E.E.B.E..

e  Bpettdg, I. E. (2005). Oswpleg TnG aywync. ABrva: Autoékdoaon.

e [kiBalog, M. (2005). Emotiun, N'vwon kot MéBodog. ABARva: viioog.

e Aavaoong-Adevtakng, A. K. (1991). Mabnon kot avantuén. ABriva: Autoékdoorn). Kapapvog,
A. (2000). Buwpotikn pabnon oto oxoAeio. ABrva: Autoékdoon.

e  KoAwadng, E. A. (1991, 1994, 1997). Oswpleg HaABNoNG Kal ekmaldeuTikn mpagn. T. A’, T. B’ kai
T. [". ABnva: Autoékboon.

e  Kovtakog, A. (2013). Ta KOWWVLKA SiKTua: £val EMLKOWVWVLAKO TAPATPOoiov TG cUYXPovNG
Kowwviag; Mia pooéyylon amd tn okomid tnG Oswpiag Twv Kowwvikwv ZUeTUATWY Tou
NikAag AoUpav, ogh. 148- 162. Mpoaktikd Zuvedpiou: OEMATA EKMAIAEYTIKOY
2XEAIAZMOY, KOINQNIKA AIKTYA KAI

e  IXOAIKH MONAAA: TEDQYPEZ KAl NOHMATA, emu. Avaotaotog Kovtakog, Opaykiokog
KaAaBaong Kovtakog, A. (2014). To cUOTNUO ETUKOWVWVLOG TNG KOWVWVLOG KAl 0 pOAOG TOU
OWHATOC: ATIOTIELPAL HLOLG

®  LOTOPLKNG, CUOTNLKNAG TPOCEYYLONG TNG EMLKOWVWVIAG. 2Tto H. G. Klinzing, N. MoAguikog, A.
Kovtakog & M. I. Ztapdtng (Emwot. Emuy.), Mn Aektikn Emikowvwvia otnv Eknaidsuon: Oswpla
kat Mpaén, t. 1, 0. 41- 86. ABrva: Aladpaon. ISBN: 978-618-5059-35-4

e  Mnaoétag, K. (2002). Wuyxoloyia tng padnong. ABriva: Atpamndc.

e Nopnodag, K. A. (1996). I'vwotikn Puyoloyia, t. 1 H dtadikacia tng pabnong. Abrva:
Autoékboan. Nopmodag, K. A. (2003). H uabnon kat n SuokoAieg tng. NVwoTikn mpoagyyLon.
ABnva: Autoékdoaon. Ztapatng, MN.1. (2013). Emkowwvia otnv eknaideuon. ABiva: Auadpaon.

e  Jtaupdrng, M.l. (2015). MpooxoALkr Kol TPWTOOXOALKA TALSAYWYLKN. EMILKOWVWVLAKES
Slaotdoelg tng ekmaldeutikng dtadikaoiag. ABrva: Aladpaon.

e Wuyoylog, A., & MiaAomouAog, N. (2002). H Stolknon tTng yvwaong otnv eAAnvikn dnuodacta
Sloiknon.

e Owkovoulkog Taxudpopog (29 louviou 2002). (ogl. 73-75). 26. ABrva.

e Luhmann, N. (1995). Oswpia Kowwvikwv Zuoctnudtwy. ABAva: ZakkouvAa Maturana, H.R.,
Varela, F. (1992). To 6£v6po tn¢ yvwong (eAAnv. utd). Abrva.

Related academic journals:
® Ofuarta Ekmaldeutikol Sxedlaopol / Topics in Educational Design
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X3 Design Of Mathematics and Science Curriculum Programs

(1) GENERAL

COURSE OUTLINE

SCHOOL

School of Humanities

ACADEMIC UNIT

Department of Sciences of Preschool Education and Educational
Design

Postgraduate Studies Program, Didactics of Mathematics, Science
and Information and Communication Technologies in Education:
Interdisciplinary Approach

LEVEL OF STUDIES

Postgraduate Studies (Level 7)

COURSE CODE | X3 SEMESTER | B
COURSE TITLE | Design of Mathematics and Science Curriculum Programs
WEEKLY
INDEPENDENT TEACHING ACTIVITIES TEACHING CREDITS
HOURS
3 7,5

COURSE TYPE

Special background

PREREQUISITE COURSES:

LANGUAGE OF INSTRUCTION and Greek
EXAMINATIONS:
IS THE COURSE OFFERED TO No
ERASMUS STUDENTS
COURSE WEBSITE (URL) | Itisannounced every year to the students

(2) LEARNING OUTCOMES

Learning outcomes

Objectives of the course are:

Mathematics and Science

e the analysis of criteria for the design of Mathematics and Science Curricula
e the presentation of ways of analyzing the structure and tasks of the school textbooks for

After the successful completion of the course, students will be able to:

e Recognize the influence of historical, social, political and cultural variables on the development
of Mathematics and Science curricula

e To compare the key design features of different Mathematics and Science curricula

e To know axes of analysis of the tasks of school textbooks for Mathematics and Science

» To design tasks for Mathematics and Science textbooks

General Competences

technology

Working independently
Team work

e Adapting to new situations

Production of free, creative and inductive thinking

Respect for difference and multiculturalism

Showing social, professional and ethical responsibility and sensitivity to gender issues

e Search for, analysis and synthesis of data and information, with the use of the necessary

Working in an interdisciplinary environment

11



http://www-tepaes.rhodes.aegean.gr/pms-dithenet/downloads/Mathimata/X3_english.pdf

Criticism and self-criticism

(3) SYLLABUS

Historical references on the development of Mathematics and Science curricula

Basic principles of curriculum design according to the modern approaches of Didactics of
Mathematics and Science

Socio-cultural and socio-political issues of planning curricula for Mathematics and Science
Examples of illustrative curricula for Mathematics and Science

Methods of analyzing school textbooks for Mathematics and Science

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face (one module of meetings)
Distance learning (the remaining modules of meetings)

USE OF INFORMATION AND | Use of ICT in teaching, communication with students, in

COMMUNICATIONS TECHNOLOGY | laboratory practice of texts’ analysis

TEACHING METHODS Activity Semester workload
Lectures (18 hours) 45 hours
PPT’s production and 72 hours

presentation of analysis of
bibliography (12 hours)

Laboratory practice (9 27 hours
hours)

Preparation and writing of 81 hours

individual and group work
(final report)
Course total 225

STUDENT PERFORMANCE e Greeklanguage
EVALUATION e Formative evaluation

e Individual written work

e  Public presentation of group work (two
presentations)

e Final report

(5) ATTACHED BIBLIOGRAPHY

Suggested bibliography:

Boaler, J. (1999). Participation, knowledge and beliefs: a community perspective on
mathematics learning. Educational Studies in Mathematics, 40, 259-281.

Dowling, P. (1996). A sociological analysis of school mathematics texts. Educational Studies
in Mathematics, 31, 389-415.
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X4 Design, Development and Assessment of Information and Communication
Technologies Applications for Teaching and Learning

COURSE OUTLINE
(1) GENERAL

SCHOOL | School of Humanities

ACADEMIC UNIT | Department of Prechool Education Sciences and Educational
Design-
Postgraduate Studies Programme in Didactics of Mathematics,
Science and Information and Communication Technologies in
Education: Interdisciplinary Approach
LEVEL OF STUDIES | 2nd Cycle of Studies (Level 7)

COURSE CODE | X4 | SEMESTER | A
Design, Development and Assessment of Information and
COURSE TITLE | Communication Technologies applications for teaching and

learning
INDEPENDENT TEACHING ACTIVITIES WEEKLY TEACHING CREDITS
HOURS
Lectures and workshops 3 7,5

COURSE TYPE | Specialised general knowledge, and skills development
PREREQUISITE COURSES | -
LANGUAGE OF INSTRUCTION and | Greek
EXAMINATIONS:
IS THE COURSE OFFERED TO | No
ERASMUS STUDENTS
COURSE WEBSITE (URL) | It is announced every year to the students

(2) LEARNING OUTCOMES

Learning outcomes

Specifically, the students of the course:

o will explore the relationship and interaction of ICT educational applications with the evolution
of learning theories

e will be able to understand the different types of ICT educational applications

e will be able to apply consciously design decisions for the development of educational ICT
programs and applications

e will approach the concept of computational thinking

e will examine the epistemological application of ICT in the disciplines of science and technology
(Engineering)

o will study the ideas of interdisciplinary and cross-thematic approach of science through the
educational robotics and Artificial Intelligence.

e Wil study the possibilities that give the disciplines of learning analytics and data mining in the
design and development of integrated adaptive e-learning environments on a large scale
through the Internet.

e will be able to pursue comprehensive and theoretically vested learning design systems
exploiting ICT

General Competences
e Search for, analysis and synthesis of data and information, with the use of the necessary
technology
e Adapting to new situations
e Decision-making

15



e Working independently

e Teamwork

e  Working in an international environment

e  Working in an interdisciplinary environment

e  Production of new research ideas

e Showing social, professional and ethical responsibility and sensitivity to gender issues
e  Criticism and self-criticism

o Production of free, creative and inductive thinking

(3) SYLLABUS

The course "Design, development and assessment of ICT applications for teaching and learning" aims to
the development of the capability to enhance teaching and learning of Science, Technology,
Engineering and Mathematics (STEM) by integrating of ICT in the educational practice, applying
approaches grounded on research and modern learning theories. Students who complete the course
successfully will be able to design ICT learning scripts and interventions for K12 STEM courses, to
orchestrate and implement integrated cross-curricular/interdisciplinary learning experiences with ICT,
to develop and enrich curricula using ICT, and to evaluate curricula and ICT applications for teaching
and learning. Generally, they will be able to develop theoretical and practical capacities in learning
design with ICT under the view of interdisciplinary and cross-curricular approach. Furthermore, the
students will develop research skills for issues of STEM Education and ICT taking an interdisciplinary
point of view.
The content of the course is organized in the following thematic sections:

e Introduction, learning theories, teaching, multidisciplinary-interdisciplinary approach science and

ICT

e Computational modeling and simulation in the teaching of science

e Systems thinking, complex systems, ICT and educational applications.

e Learning design and ICT

e STEM & educational robotics

e Computational thinking, Artificial Intelligence and Teaching ICT

e  Specific topics (Learning Analysis, communities of practice, mobile learning).

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY|One module of teaching is done face-to-face while the remaining
modules take place remotely with modern video conferencing
systems. In addition there is the use of an Online Learning
Management System (Moodle) based on the blended learning
model for communication, sharing educational materials,
collaboration, task assignment and course management. In the
meetings for the teaching of the course, a variety of teaching
methods are used such as: lecture, work in groups, workshops,
discussions, group investigations, etc.

USE OF INFORMATION AND|Use of ICT in teaching and communication with students. ICT are
COMMUNICATIONS TECHNOLOGY|used as a presentation and productivity tool in the course. In
addition, ICT as the content of the course leads to the use of
various modern technologies (e.g. Automation and Educational
robotics sets, programming languages, mobile devices)

TEACHING METHODS Activity Semester workload
Teaching 39 hours
Examination-presentation 3 hours
of final projects
Study and analysis of 93 hours
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bibliography

Study and implementation 90 hours
of the final project of the
course (e.g. learning
software development,
learning script, theoretical
essay)

Course total 225 hours

STUDENT PERFORMANCE|The assessment for the course accounts the following
EVALUATION|components of the students' achievements portfolio:

¢ Individual reflections (writing text on key concepts) (20%),

¢ Collaborative application development projects (50%)

e Presentation of the collaborative projects (20%)

e Thorough and active participation (10%)

The assessment language is Greek. The assessment procedure
may adapt year by year.
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E1 Educational Policies and Integration Models of Information and
Communication Technologies (ICTS) In Education

COURSE OUTLINE
(1) GENERAL

SCHOOL (School of Humanities

ACADEMIC UNIT [Department of Preschool Education Sciences and Educational
Design- Postgraduate Studies Programme in Didactics of
Mathematics, Science and Information and Communication
Technologies in Education: Interdisciplinary Approach

LEVEL OF STUDIES 2nd Cycle of Studies (Level 7)

COURSE CODE |E1 | SEMESTER |B

COURSE TITLE |Educational Policies and Integration Models of Information and
Communication Technologies (ICTs) in Education

INDEPENDENT TEACHING ACTIVITIES WEEK::IYO-[:E:SCHING CREDITS

Lectures and workshops| 3 7,5

COURSE TYPE[Specialised General Knowledge & skills development

PREREQUISITE COURSES:

LANGUAGE OF INSTRUCTION and|Greek
EXAMINATIONS:

IS THE COURSE OFFERED TO|No
ERASMUS STUDENTS

COURSE WEBSITE (URL)| It is announced every year to the students

(2) LEARNING OUTCOMES

Learning Outcomes

It is expected that students will be able to:

e |dentify the main historical periods of the educational technology evolution
e Present profound knowledge of the interdisciplinary identity of ICTs in Education field, and

e based on this, to be able to evaluate the quality of ICTs applications as well as the quality of
ICTs usages in every day educational practice

e |dentify the main dimensions of ICTs in Education Research

e Recognise from the related literature the dominant research questions in the various
periods of the ICTs in Education evolution

e |dentify the relations of ICTs categories features with specific learning theories
e Know recent trends in digital and technological artifacts’ design

e Know how to design enriched learning environments through combinations of digital,
technological and natural-tangible educational materials

e Know the main dimensions of educational policies related to ICTs in Education

e Identify and study the sub-dimensions of ICTs practices in macro-meso-micro level of an
Educational system

e Compare different models of ICTs integration in Educational systems (in countries of Europe,
USA, Asia, South America etc.)
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Evaluate the sufficiency and appropriateness of the national plans and measures of ICTs in
education policies

Identify critical parameters of inconsistencies between the announced and the applied ICTs
in Education policies

Be familiar with Educational Leadership and Educational Administration through the study of
the needs and the usages of ICTs in Educational Management

Be familiar with the Learning Analytics sub-field, its approaches, scopes and limits in macro-
meso-micro level of educational system

Analyse and evaluate as well as design best practices of ICTs in learning and teaching, using
data analysis as well as Artificial Intelligence approaches

Study in a profound way, the needed coherence relationships between theoretical
framework, educational scenarios, research questions, data collection and analysis

Know main categories of assistive technology for special needs education

Know recent approaches for special needs education support via learning technologies
adapted to students needs

General Competences

Search for, analysis and synthesis of data and information, with the use of the necessary
technology

Adapting to new situations

Decision-making

Production of new research ideas

Showing social, professional and ethical responsibility and sensitivity to personal data
protection issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Working independently

Team work

(3) SYLLABUS

The content of the course is organized in the following thematic sections:

() Foun dat ion s of “I CTs in Edu cati on” s cie ntif ic fi eld

i) The interdisciplinary nature/identity of the ICTs in Education field

= Definition and objective of the interdisciplinary field
= |CTs in Education from a technological, cognitive and pedagogical point of view

ii) The historical evolution of ICTs in Education

=  The main periods of ICTs in Education evolution
= Dominant research questions during the ICTs in Education historical evolution

iii) Main categories of educational applications of ICTs

= Main categories and kinds of learning technologies

= |ncorporation of technological applications for general usage

= |nternet based applications, social media and collaborative learning environments
= |nterconnections between learning technologies and learning theories

e Educational policies and Integration Models of ICTs in Education

e Definition of the main implicated concepts (Educational Policies, Integration Models,
Support measures’ dimensions)
e Related Educational policies of European Countries

e Contemporary Integration Models of ICTs in Education systems in characteristic
countries in various continents (Asia, North and South America, Africa)

e Applied Educational Policies in the Hellenic educational system (historical dimension)
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(1) Levels of ICTs in Education Integration Models (Theoretical and applied approaches)

ICTs in Education integration in the various levels of a national system (macro-meso-micro
level: from the level of central administration system of education to the level of a school
class)

ICTs integration models in the level of a school unit

Cases studies of Special Needs School Units

Categories of digital applications and technological artifacts for special needs students
ICTs in education in the support of school management

The continuous education of school teachers in ICTs in Education

The applications of Learning Analytics in Educational Systems (approaches, applications and
ethical issues, in the macro-meso-micro level of education)
Cases studies for Research Design

(4) TEACHING and LEARNING METHODS EVALUATION

DELIVERY | Face-to-face (one module of meetings) and distant learning (the
remaining rounds of meetings). Furthermore, blended e-learning
is achieved through the use of Moodle LMS for communication,
collaboration, educational material sharing and project
assignments.

USE OF INFORMATION AND | Use of ICT in teaching and communication with students. ICT
COMMUNICATIONS TECHNOLOGY | are used as tools of presentation, expression, publication,

projects production, collaborative projects elaboration, and
projects submission.

TEACHING METHODS Activity Semester workload
Lectures 15 hours
Seminars 15 hours
Laboratories 9 hours
Literature and educational material 60 hours
study and analysis
Laboratory exercises 40 hours
Elaboration of study 65 hours
PPT production and reports 21 hours
presentation
Course total 225)

STUDENT PERFORMANCE | The assessment for the course accounts the following

EVALUATION | components of the students' achievements portfolio:

e Laboratory exercises (30%),
e  Essay production (60%)
e  Essay Presentation (10%)

The assessment language is Greek. The assessment
procedure may adapt year by year.

(5) BIBLIOGRAPHY

Suggested Bibliography:

e Bayne, S. (2015). What’s the matter with ‘technology-enhanced learning’? Learning, Media
and Technology, 40(1), 5-20.

e  Buckingham Shum S., & Deakin Crick, R., (2016) Learning Analytics for 21st Century
Competencies, Journal of Learning Analytics, Vol 3, No 2 (2016), pp. 6-2
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Celik, 1., Dindar, M., Muukkonen, H., & Jarveld, S. (2022). The promises and challenges of
artificial intelligence for teachers: A systematic review of research. TechTrends, 66, 616—
630.

De Jong, T. (2006). Scaffolds for scientific discovery learning. In Elen, J., Clark, R. E. (Eds.),
Handling complexity in learning environments: theory and research (pp. 107-128). London,
England: Elsevier.

Dillenbourg P. (2015) Orchestration Graphs: Modeling scalable education. EPFL Press
Design-Based Research Collective (2003) Design-based research : An emerging paradigm for
educational inquiry. Educational Researcher, 32(1), 5-8.

Dillenbourg. P. (2016) The Evolution of Research on Digital Education, Int J Artif Intell Educ,
26:544-560,

Dillenbourg P. (Ed). (1999). Collaborative-learning: Cognitive and Computational Approaches,
Earli, Pergamon, Elsevier Science, Oxford.

Engestrom Y., Miettinen R., Punamaki R.-L. (1999). Perspectives on Activity Theory. Cambridge
University Press.

Hoadley, C. (2018). A short history of the learning sciences. In F. Fischer, C. E. Hmelo-Silver, S.
R. Goldman, & P. Reimann (Eds.), Int. handbook of the learning sciences (pp. 11-23).
Routledge.

Jarveld S. Rosé C. (2021) Forms of collaboration matters: CSCL across the contexts, Intern. J.
Comput.-Support. Collab. Learn 16:145-149

Laru, J., Naykki, P. and Jarvela S. (2015) Four Stages of Research on the Educational Use of
Ubiquitous Computing IEEE Transactions on Learning Technologies, VOL. 8, NO. 1,

Law N., Jarvelad S., Rosé C. (2021) Exploring multilayered collaboration designs, Intern. J.
Comput.-Support. Collab. Learn (2021) 16:1-5

Lee, V. R. (2018). A short history of the learning sciences. In R. E. West (Ed.), Foundations of
learning and instructional design technology. Montreal, Quebec: Pressbooks.

Lee V. R. (2022): Learning sciences and learning engineering: A natural or artificial
distinction?, Journal of the Learning Sciences, 32:2, 288-304

Martinez-Maldonado, R., Gasevi¢, D., Echeverria, V., Fernandez Nieto, G., Swiecki, Z., &
Buckingham Shum, S. (2021). What do you mean by collaboration analytics? A conceptual
model. Journal of Learning Analytics, 8(1), 126-153.

McKenney, S. (2018). How can the learning sciences (Better) impact policy and practice?
Journal of the Learning Sciences, 27(1), 1-7.

NMC Horizon Report Europe (2014), Schools Edition, 2014. New Media Consortium (NMC),
NMC Horizon Report Europe (2016), K-12 Edition.TheNew Media Consortium (NMC),
Noroozi, O, Jarvels, S., Kirschner P. (2019) Multidisciplinary innovations and technologies for
facilitation of self-regulated learning, Computers in Human Behavior 100 (2019) 295-297
OECD (2020), Digital strategies in education - Exploring education policies on digital
technologies.

OECD (2020), ICT resources in school education: what do we know from OECD work?

OECD (2023), Policies for the Digital Transformation of School Education: Proposed analytical
framework and methodology

Oliver, M; Tao, A; (2021) What in the world is educational technology? Rethinking the field
from the perspective of the philosophy of technology. Learning, Media and Technology,
46 (1) pp. 6-19.

O'Neill, D. K. (2016). Understanding design research—practice partnerships in context and
time: Why learning sciences scholars should learn from cultural-historical activity theory
approaches to design-based research. Journal of the Learning Sciences, 25, 497-502.

Rakap, S. (2023). Chatting with GPT: Enhancing Individualized Education Program Goal
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Development for Novice Special Education Teachers. Journal of Special Education Technology,
0(0).

e Reich, J. (2020). Failure to disrupt: Why technology alone can’t transform education. Harvard
University Press.

e Resnick, M. (2017) Lifelong Kindergarten: Cultivating Creativity Through Projects, Passion,
Peers, and Play.MIT Press.

e Rosé C. & Jarveld S. & Ludvigsen S. (2020) Experiencing CSCL: from motivation to the
embodied experience and beyond, Int. Journal of Computer-Supported Collaborative Learning
(2020) 15:1-4

e Salomon, G, (1997) Distributed Cognitions: psychological and educational considerations,
Cambridge University Press.

e Sancho-Gil, J. M., Rivera-Vargas, P., & Mifio-Puigcercds, R. (2020). Moving beyond the
predictable failure of Ed-Tech initiatives. Learning, Media and Technology, 45 (1), 61-75

e  SELFIE Pedagogical Innovation Assistant Toolkit (SELFIE PTK), https://selfieptk.eu/

e  Shapiro, L. (2011). Embodied cognition. Routledge.

e Williamson, B. (2021). Meta-edtech. Learning, Media and Technology, 46(1), 1-5.

e Yul.and Roque, R. (2018) "A survey of computational kits for young children", Proc 17th ACM
conference on interaction design and children, pp. 289-299

Related Scientific Journals:

e Advances in Mobile Learning Educational Research (AMLER) (ISSN: 2737-5676)
e Journal of Information Technology Education: Research (JITE:Research)

e Computers & Education Journal
e  Computers-in-human-behavior Journal

e Journal of Computer Assisted Learning,

e Journal of Educational Technology & Society

e International Journal of Computer-Supported Collaborative Learning
e Learning and Instruction Journal

e  Learning, Media and Technology Journal

e Themes in Science and Technology Education,

e International Journal of Interactive Mobile Technologies

e Journal of Computers in Mathematics and Science Teaching (JCMST)
e International Journal of Science and Mathematics Education,

e International Journal of Emerging Technologies in Learning

e Journal of Learning Analytics

® Journal of Special Education Technology (JSET)
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E2 Modern Theories for Learning and Organization of Educational Structures

(1) GENERAL

COURSE OUTLINE

SCHOOL

School of Humanities

ACADEMIC UNIT

Department of Prechool Education Sciences and Educational
Design

Postgraduate Studies Programme in Didactics of Mathematics,
Science and Information and Communication Technologies in
Education: Interdisciplinary Approach

LEVEL OF STUDIES

2nd Cycle of Studies (Level 7)

COURSE CODE | E2 | SEMESTER | A
COURSE TITLE Design and Aésessmen’F of Educational Material in the Didactics
of Mathematics and Science
WEEKLY
INDEPENDENT TEACHING ACTIVITIES TEACHING CREDITS
HOURS
Lectures 3 7,5
COURSE TYPE | Specialised general knowledge and skills development
PREREQUISITE COURSES: | -
LANGUAGE OF INSTRUCTION and | Greek
EXAMINATIONS:
IS THE COURSE OFFERED TO | No
ERASMUS STUDENTS
COURSE WEBSITE (URL) | Itis announced every year to the students

(2) LEARNING OUTCOMES

Learning outcomes

The students are expected to:

e  know mathematics and science materials and means for teaching and learning
o develop the ability to select mathematics and science educational materials for teaching and

learning

e develop the ability to evaluate mathematics and science educational materials for teaching

and learning

e develop the ability to integrate mathematics and science educational materials in teaching

e develop capacity to access and utilize educational research

e design and develop mathematics and science educational materials for teaching and learning
e report the new perspectives in mathematics and science education

e analyse the meaning of inquiry-based learning in mathematics and science and identify its

essential features

» discuss about mathematics and science education and interdisciplinary approaches

General Competences

e Search for, analysis and synthesis of data and information, with the use of the necessary

technology
e Adapting to new situations
e Decision-making
e  Working independently
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Team work

Working in an interdisciplinary environment

Production of new research ideas

Project planning and management

Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and sensitivity to gender issues
Production of free, creative and inductive thinking

(3) SYLLABUS

The following topics will be covered in this course:

mathematics and science educational materials literacy

design strategies for mathematics and science educational materials
selection strategies for mathematics and science educational materials
evaluation strategies mathematics and science educational materials
design mathematics and science educational materials

develop mathematics and science educational materials

evaluate mathematics and science educational materials

integrate mathematics and science educational materials in teaching
mathematics and science education and interdisciplinary approaches
inquiry-based learning in mathematics and science

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face (one module of meetings)
Distance learning (the remaining modules of meetings)

COMMUNICATIONS TECHNOLOGY

USE OF INFORMATION AND | Use of ICT in teaching and communication with students

TEACHING METHODS Activity Semester workload
Lectures 39 hours
Literature study and 90 hours
analysis
Elaboration and 42 hours

presentation of a
theoretical manuscript

Elaboration and 54 hours
presentation of a research

manuscript

Course total 225 hours

STUDENT PERFORMANCE | The language of evaluation is Greek.
EVALUATION | The assessment for the course accounts the following:
. Individual reflection assignments (edit of reflection
texts for basic concepts) (20%),
. Collaborative learning project (50%)
. Presentation of the collaborative project (20%)
. Thorough and active participation (10%)
The assessment procedure may adapt year by year.

(5) ATTACHED BIBLIOGRAPHY

Suggested bibliography:

Andersen, K. N. (2020). Assessing task-orientation potential in primary science textbooks:
Toward a new approach. Journal of Research in Science Teaching, 57(4), 481-509.
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Andersson-Bakken, E., Jegstad, K. M., & Bakken, J. (2020). Textbook tasks in the Norwegian
school subject natural sciences: what views of science do they mediate? International Journal
of Science Education, 42(8), 1320-1338.

Bartolini Bussi, M., Corni, F., Mariani, C. & Falcade, R. (2012). Semiotic mediation in
mathematics and physics classrooms: Artifacts and signs after a Vygotskian approach.
Electronic Journal of Science education, 16(3).

Bernstein, A. (1963). Use of manipulative devices in teaching mathematics. The Arithmetic
Teacher, 10(5), 280-283. NCTM

Bundsgaard, J. Hansen, T. (2011). Evaluation of learning materials: A holistic framework.
Journal of Learning Design, 4(4), 31-44.

Drews, D. (2007). Do resources matter in primary mathematics teaching and learning? In D.
Drews & A. Hansen (Eds) Using Resources to Support Mathematical Thinking, Primary and
Early Years, Chapter 2. Learning Matters Ltd.

Elia, I. (2020). Word problem solving and pictorial representations: insights from an exploratory
study in kindergarten. ZDM 52(17-31).

Golafshani, N. (2013). Teachers’ beliefs and teaching mathematics with manipulatives.
Canadian Journal of Education 36(3), 137-159.

Heshmati, S., Kersting, N. & Sutton, T. (2018). Opportunities and challenges of implementing
instructional games in mathematics classrooms: Examining the quality of teacher-student
interactions during the cover-up and un-cover games. International Journal of Science and
Mathematics Education 16, 777-796.

Hoogland, K., Pepin, B., de Koning, J., Bakker, A. & Gravemeijer, K. (2018). Word problems
versus image-rich problems: an analysis of effects of task characteristics on students’
performance on contextual mathematics problems. Research in Mathematics Education,
https://doi.org/10.1080/14794802.2017.1413414

Manches, A. & O'Malley, C. (2016), The effects of physical manipulatives on children’s
numerical strategies. Cognition and Instruction, 34(1), 27-50.
https://doi.org/10.1080/07370008.2015.1124882

Marzola, E. (1987). Using manipulatives in math instruction. Journal of Reading, Writing, and
Learning Disabilities International, 3(1), 9-20, DOI: 10.1080/0748763870030103

Maschieto, M. & Trouche, L. (2010). Mathematics learning and tools from theoretical,
historical and practical points of view: The productive notion of mathematics laboratories.
ZDM 42, 33-47.

Morris, B. J., Masnick, A. M., Baker, K., & Junglen, A. (2015). An Analysis of Data Activities and
Instructional Supports in Middle School Science Textbooks. International Journal of Science
Education, 37 (16), 2708-2720.

National Research Council. (2012). A framework for K-12 science education: Practices,
crosscutting concepts, and core ideas. Committee on Conceptual Framework for the New K-12
Science Education Standards. Board on Science Education. Division of Behavioral and Social
Sciences and Education. Washington, DC: The National Academies Press.

NGSS Lead States. (2013). Next Generation Science Standards: For States, By States.
Washington, DC: The National Academies Press.

Overmann, K. (2018). Constructing a concept of number. Journal of Numerical Cognition, 4(2),
464-493. DOI: 10.5964/jnc.v4i2.161.

Papakonstantinou, M., & Skoumios, M. (2021). Science and engineering practices in the
content of Greek middle school physics textbooks about forces and motion. Journal of
Technology and Science Education, 11(2), 457-473.

Papakonstantinou, M., & Skoumios, M. (2021). Analysis of Greek Middle-school Science
Textbooks about Forces and Motion from the Perspective of Three-dimensional Learning.
EURASIA Journal of Mathematics, Science and Technology Education, 17(12), em2039.

Reys, R. (1971). Considerations for teachers using manipulative materials. The Arithmetic
Teacher, 18, (8), 551-558.

Skoumios, M. (2023). Developing Primary School Students' Abilities to Evaluate the Evidence of
Written Scientific Arguments. Science & Education, 32, 1139-1164.

Skoumpourdi, C. (2009). Designing a ‘modern’ abacus for early childhood mathematics.
Teaching Mathematics and Computer Science, 7(2), 187-199. URL:
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http://tmcs.math.unideb.hu/load_doc.php?p=171&t=abs.

Skoumpourdi, C. & Matha, A. (2021). Framework for evaluating math educational materials for
constructing early number concept. International Journal on Studies in Education (lJonSE), 3(1),
48-60. Doi: 10.46328/ijonse.31

Stacey, K., Helme, S., Archer, S. & Condon, C. (2001). The effect of epistemic fidelity and
accessibility on teaching with physical materials: A comparison of two models for teaching
decimal numeration. Educational Studies in Mathematics, 47(2), 199-221.

Trouche, L., Gueudet, G., & Pepin, B. (2018). Documentational Approach to Didactics. Springer
International Publishing AG, part of Springer Nature. In S. Lerman (ed.), Encyclopedia of
Mathematics Education. https://doi.orq/10.1007/978-3-319-77487-9 100011-1

Van Lieshout E. & Xenidou-Dervou, I. (2020). Simple pictorial mathematics problems for
children: locating sources of cognitive load and how to reduce it. ZDM 52(73-85).

Related academic journals:

Educational Studies in Mathematics

Electronic Journal of Science Education

Eurasia Journal of Mathematics, Science & Technology Education
International Journal of Environmental and Science Education
International Journal of Science and mathematics Education
Journal of Research in Science Teaching

Journal of Technology and Science Education

Science and Education

Science Education International

Research in Science Education

ZDM
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E3 Research Methodology of Science Didactics and Information and
Communication Technologies Enhanced Learning

(1) GENERAL

COURSE OUTLINE

SCHOOL

School of Humanities

ACADEMIC UNIT

Department of Preschool Education Sciences and Educational Design
Postgraduate Studies Programme in Didactics of Mathematics, Science
and Information and Communication Technologiesin Education:
Interdisciplinary Approach

LEVEL OF STUDIES

2nd Cycle of Studies (Level 7)

COURSE CODE

E3 | SEMESTER | B

COURSE TITLE

Research Methodology of Science Didactics and Information and
Communication Technologies enhanced learning

INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the

WEEKLY

course, e.g. lectures, laboratory exercises, etc. If the credits CREDITS
TEACHING HOUR
are awarded for the whole of the course, give the weekly CHING HOURS
teaching hours and the total credits
Lectures and workshops 3 7.5

COURSE TYPE

General background, and skills development

PREREQUISITE COURSES

LANGUAGE OF INSTRUCTION | Greek
and EXAMINATIONS:
IS THE COURSE OFFERED TO | No
ERASMUS STUDENTS
COURSE WEBSITE (URL) | It is announced every year to the students

(2) LEARNING OUTCOMES

Learning outcomes

Students are expected:

¢ to be able to obtain research findings concerning ICT in education, and children life in general
* to be able to exploit research findings in their professional decision making and learning design

e to have the ability to assess the importance and validity of published research results

to be able to implement a research of their own or to participate in larger research groups/units
to get familiarized with main research methodologies and questions for the specific field of ICT in
education

to be able to construct research articles and references as well as to present the research findings
to apply qualitative and quantitative research methods and supporting software for educational
problems

General Competences

Search for, analysis and synthesis of data and information, with the use of the necessary
technology

Adapting to new situations

Decision-making

Working independently

Team work
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e  Working in an international environment

e  Working in an interdisciplinary environment

e Production of new research ideas

e Showing social, professional and ethical responsibility and sensitivity to gender issues
e  Criticism and self-criticism

e Production of free, creative and inductive thinking

(3) SYLLABUS

The course aims to link research and learning activity within technological environments where
Mathematics and Science are taught. Students are expected to gain basic skills to design individually
and/or collaboratively research-action projects and technological environments for the development of
teaching models that include the investigation of learning situations in multiple fields [group,
class/department, school unit, education center, center for creative activities, etc.].

With emphasis on the epistemological peculiarities of Mathematics and Science, students should be
totally able to understand the psychological, cultural, social, political and economic aspects and
implications within the learning process, teaching and design within a variety of educational settings,
contexts and various conditions of everyday life in general. A historical approach of general trends and
examples in research methodology will be conducted (categorization of research questions,
methodologies and correlations with Learning Theories and Philosophical examples. Modern research
problematics and methodology trends).

With emphasis on the use of ICT, observation and micro-lessons, a critical analysis of the adequacy of
interdisciplinary analysis on the factors involved in the research-practice and on eco-systemic
parameters in complex and multifactorial conditions proximity real life, of diverse learning
environments.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY|Teaching is done face-to-face (one module of meetings) and
remotely via synchronous videoconferencing systems (the
remaining modules of meetings). In addition, there is the use of
an Online Learning Management System (Moodle) based on the
blended learning model for communication, sharing educational
materials, collaboration, task assignment and course
management. In the meetings for the teaching of the course, a
variety of teaching methods are used such as: lecture, work in
groups, workshops, discussions, group investigations, etc.

USE OF INFORMATION AND|Apart from the use of ICT as a presentation and productivity tool
COMMUNICATIONS TECHNOLOGY |by teachers and students in the context of the course special
educational research software is used for the analysis of
guantitative and qualitative research data.

TEACHING METHODS Activity Semester workload
Teaching 39 hours
Examination-presentation of final 3 hours
projects
Study and analysis of bibliography 63 hours
Training on research data analysis 30 hours
software
Study and implementation of the final 90 hours
project of the course (e.g. essay and
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training workshop on a research
method)

Course total 225 hours

STUDENT PERFORMANCE|The assessment for the course accounts the following
EVALUATION|components of the students' achievements portfolio:
¢ Individual reflection assignments (edit of reflection texts for
basic concepts) (20%),
¢ Collaborative learning project (50%)
e Presentation of the collaborative project (20%)
e Thorough and active participation (10%)

The assessment language is Greek. The assessment procedure
may adapt year by year.

(5) ATTACHED BIBLIOGRAPHY

Suggested bibliography:

Bryman, A. (2015). Social research methods. Oxford university press.

Mertens, M. D. (2009). Epeuva kot aétoAdynan atnv eknaibeuon kat tnv Yuyoloyia / Donna
M. Mertens - petadpaon Ztavpo¢ Kupavakng, MNavaywwta Mmibapd, Mativa Maupdkn -
emupuéNela EAEvn TlavvakomoUAou - empélela oelpds Baow Baolol - Mamayswpyiou. - 1n
€K4. - ABriva : Metaiyuto.

Babbie, E. R., Zapheiropoulos, K., & Vogiatzés, G. (2011). Eisagogé stén koinoniké ereuna.
Athéna: Kritike.

Cohen, L., Manion, L., & Morrison, K. (2000). Research methods in education (5th ed). London ;
New York: RoutledgeFalmer.

Creswell, John W. (2011). Ekrtatbeutikn epevva : Zxebiaouog, Steéaywyn kat aétoAdynon tng
TTOOOTIKAG Kal TtoloTikn¢ épeuvac / John W. Creswell - petadpaon Navou KouBapdkou -
eMUENeLa XapaAaumog Toopunat{oudng. - 1n €k6. - ABrva : EAANv.

Gay, L. R., Mills, G. E., & Airasian, P. W. (2009). Educational research: competencies for analysis
and applications (9th ed). Upper Saddle River, N.J: Merrill/Pearson.

Robson, C., Michalopoulou, K., Kalyva, P., Dalakou, V., & Vasilikou, K. (2007). £ ereuna tou
pragmatikou kosmou: ena meson gia koinénikous epistémones kai epaggelmaties ereunétes.
Athéna: Gutenberg

Silver, C., Lewins, A. (2018). Mototikn Epsuva Yrmootnpilouevn amo Aoyiouikd: Evac Oényoc
Brua mpoc Brjua, Exddoelc: Liberal Books, oe). 426, Mpwtn £kSoon: Sage Publishing 2014,
Erupédela I @eodkng, A. MouUtolog-Pévtlog, Metddpaon: taupoUAa Mpavtooldn, ISBN:978-
618-5012-38-0, Kwbikog BiBAlou otov EUS0Eo: 77119845

Related academic journals:

Review of Research in Education

Journal for Research in Mathematics Education

The Journal of the Learning Sciences

The Journal of Educational Research

ACM SIGCSE Bulletin

http://dl.acm.org/citation.cfm?id=J688

Computer Science Education , http://www.tandfonline.com/loi/ncse20#.VZbD60arFCs

The Journal of Educational Computing Research (JECR) http://journals.sagepub.com/home/jec

Journal of Information Technology Education: Research (JITE:Research),
http://www.informingscience.org/Journals/JITEResearch/Overview
ACM Transactions on Computing Education (TOCE)
http://toce.acm.org/

International Journal Of Computer Science Education In Schools

34




http://www.ijcses.org/index.php/ijcses
Journal of computational science education

http://jocse.or;
Informatics in Education

https://www.mii.lt/informatics_in_education/
Computers & Education, http://www.sciencedirect.com/science/journal/03601315

Journal of Computer Assisted Learning,
http://onlinelibrary.wiley.com/journal/10.1111/%28ISSN%291365-2729
Journal of Educational Technology & Society, http://www.ifets.info/

International Journal of Computer-Supported Collaborative Learning, http://ijcscl.org/
Learning and Instruction, http://www.sciencedirect.com/science/journal/10967516
The Journal of Mathematical Behavior,

http://www.sciencedirect.com/science/journal/07323123

The International Journal for Technology in Mathematics Education
http://www.researchinformation.co.uk/time.php

International Journal of Science and Mathematics Education,
http://link.springer.com/journal/10763

Themes in Science and Technology Education, http://earthlab.uoi.gr/theste/index.php/theste

International Journal of Emerging Technologies in Learning (iJET),
http://online-journals.org/index.php/i-jet

International Journal of Interactive Mobile Technologies (iJIM),
http://online-journals.org/index.php/i-jim

Journal of Computers in Mathematics and Science Teaching (JCMST)
https://www.aace.org/pubs/jcmst

35




E4 Contemporary Directions and Applications of Research In Didactics of

Mathematics and Science

(1) GENERAL

COURSE OUTLINE

SCHOOL

School of Humanities

ACADEMIC UNIT

Department of Preschool Education Sciences and Educational
Design

Postgraduate Studies Programme in Didactics of Mathematics,
Science and Information and Communication Technologies in
Education: Interdisciplinary Approach

LEVEL OF STUDIES

2nd Cycle of Studies (Level 7)

COURSE CODE

E4 ISEMESTER B

Contemporary directions and applications of Research in

el il Didactics of Mathematics and Science
INDEPENDENT TEACHING ACTIVITIES WEEKLY
TEACHING CREDITS
HOURS
3 7.5

COURSE TYPE

Special background in contemporary research methodologies in
Didactics of Mathematics and Science. Skills development in
research design in the framework of

Didactics of Mathematics and Science.

PREREQUISITE COURSES:

Didactic of Sciences: Interdisciplinary approach (X1)

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

No

COURSE WEBSITE (URL)

It is announced every year to the students

(2) LEARNING OUTCOMES

Learning outcomes

Students should be able to:

digital environment.

scientific community.

o bibliography search,
o
objectives;
o)
questionnaires
o

e recognize and characterize aspects, roles, actions, and interactions that characterize the
learning and construction of scientific knowledge of mathematics and sciences in an inclusive

e develop skills in designing and conducting qualitative and quantitative research on
interdisciplinary connections in teaching-learning difficulties such as:

identification of valid internet sources and categorization

collection-analysis and digital processing of real data and matching with teaching
techniques of observation, interviewing, design and statistical processing of

interdisciplinary framing in specific educational conditions and teaching methods.
build diagnostic-evaluation tools and use them in the context of Teaching Engineering
synthesize a set of results, present this synthesis orally and write it in the form of a scientific
communication in accordance with the international standards and specifications of the

General Competences
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Search for, analysis and synthesis of data and information, with the use of the necessary
technology

Adapting to new situations

Decision-making

Working independently

Team work

Working in an interdisciplinary environment

Respect for difference and multiculturalism

Showing social, professional and ethical responsibility and sensitivity to gender issues
Criticism and self-criticism

Production of free, creative and inductive thinking

(3) SYLLABUS

The content of the course aims at the multifaceted development of methodological skills, including:

Tools of epistemological and psychological diagnosis-evaluation of alternative/wrong paths,
expressions and uses of scientific knowledge.

Technical searches, collection, processing and synthetic utilization of data for the design of
experimental teaching situations of Sciences with an Interdisciplinary approach, using
appropriate Educational Material and utilization of Information and Communication
Technologies.

Technical searches, collection, processing and synthetic utilization of data for the design of
Educational programs, environments and applications of Information and Communication
Technologies in the positive sciences with the aim of the interdisciplinary construction of
scientific knowledge

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY |Face-to-face (one module of meetings) and distant learning (the
remaining modules of meetings)
Notes through the moodle platform of the University of

the Aegean
USE OF INFORMATION AND Presentation software
COMMUNICATIONS TECHNOLOGY Educational software (simulation, modelling, etc)

Communication with the students through the moodle
platform of the University of the Aegean

TEACHING METHODS Activity Semester workload
Lectures, seminars and 39 hours
laboratory activities
Study of blbllography and 61 hours
research material
Collaboration in teams for 40 hours
interdisciplinary reports
Group/individual ppt
elaboration 25 hours
editing and presentation of 60 hours
individual/group reposrts

30 hours
Course total 225 hours
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STUDENT PERFORMANCE EVALUATION |[Language: Greek

Oral presentations / Individual essays (30%)

Collective essay, oral presentation (20%)

Written essay-report (30%)

Summative and conclusive evaluation of collective and
individual reflective synthesis (20%)

(5) ATTACHED BIBLIOGRAPHY

Suggested bibliography:

Gaston Bachelard, «To véo emiotnpoviko nvelpa», Mto. Nnwpyog Gapdkioag
Mavenotnuiakeg Ekdoaoelg Kprtng, 2000.

Moshé Flato «H Lox0¢ Twv Mabnuatikwvy», Mtd. Taoog Kunplavidng, Ek§6oeLg
Kartomtpo, 1993.

Thomas S. Kuhn «H doun Twv emotnUovikwy enavactacewv», Mtd. I.
lewpyakomouAog, B. KaAdag, Ekdooelg 20yxpova OEpata, 1997.

Seymour Papert «Nontikég B0eA\ec», Mtd. AlyAn Itapatiou, EkSOoELG
Obuootag, 1991.

Henri Poincaré «H a&ia tng emotriune», Mte. 2téhog Toekolpac, EkSOoELC
Kartomtpo, 1997.

Ilya Prigogyne «To té\og tn¢ Befatdtntoc», Mtd. Italpoc MapouAdkog,
EkS060eLg Katormtpo, 1997.

KahaBdong Opaykiokog, Moutolog - Pévtlog Avbpéag (2015) Avaueoa oto
LEPOC KaL 0TO OAO: AVAOTOXAOTLKN OLKOSOUNGN LABNUATIKWY EVVOLWV.
EkS00eLg Gutenberg.

KahaBdaong @., Meipndpng M. (em.) (2000) AlemoTnLOVIKA TIPOCEYYLON TWV
MaBnuatikwy Kat tThe Atdaokaliag toug- Oépata Atdaktikng Madnuatikwy V,
EkS060eLg Gutenberg.

Kadolon Zovia, Ikouumoupdn Xpuodvon (2008). Ta pabnuoatikd twy motdLwv
4-6 eTwv. AplOpol kat xwpoc. Ekddaoelg Matakn.

Kadolon Zovia, XaBiapng MNétpog (2013). IxoALkn TA&n, OLKOYEVELA, KOWVWVIA
Kal padnuatikn eknaidsuon. Ekdooelg MNatdakn. ABAva.

Kovtakog Avaotdotlog, KaAapaong Opaykiokog (em) Opata Ekmaldeutikoy
Yxedlaopou, Topog 7, Ekooelg Aladpaon.

@. Kahapaong, M. Meipdpng (€m.) «ALETILOTNOVIKN TIPOCEYYLON TWV
MaBnpuatikwy kot TnG AtdaokoAiog Tougy», Opata AlSaktikng Madnuatikwy
V, Ek&60oe1g Gutenberg, 2000.

Zkoupnoupdn, XpuoavOn (2012). Zxedlaopog évtagng UAKWVY Kol LECWV OTn
poOnuatikn ekmaidsvon twv pikpwv matdlwyv. Ekdooelg Natakn, ABrva.
tapatng MNavayuwtng. (2013). Emkowvwvia otnv eknaidevon. ABnva:
Awddpaon.

Xatlnyewpyiou lwavvng, (2005). Hxog, dwc, VEPO KaL AEPAG - ZEKIVN LA OTLG
dUOCLKEG eETLOTNEG, EKSOTELG TpNyopN.

Conferences Proceedings:

MaBnpartwkr Eknaideuvon E.M.E. — EAAnviky MaBnpatikn Etatpeiog
(www.hms.gr)

E.E.®. —'Evwong EAAAvwy Quokwv (www.eef.gr)

Ev.E.AL.M —'Evwon Epeuvntwv Adaktikng Madnuotikwy
(http://www.enedim.gr/)

ENEDET —Evwon yla tnv Eknaidevon otic Quaotkég Emotipeg & tnv
Texvohoyia (www.enephet.gr)

CIEAEM — The International Commission for the Study and Improvement of
Mathematics Teaching (http://www.cieaem.org/)

IGPME — The International Group of the Psychology of Mathematics Education
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(http://igpme.org/)

ERME — European Society for Research in Mathematics Education
(http://www.mathematik.uni-dortmund.de/~erme/)

ESERA — European Science Education Research association (www.esera.org)
GIREP — Groupe International de Recherche sur I'Enseignement de la Physique
(International Research Group on Physics Teaching) (www.girep.org)
NARST — National Association for Research in Science Teaching
(www.narst.org)

EARLI — European Association for Research in Learning and Instruction
(www.earli.org)

The Learner (www.thelearner.com)

Related Academic Journals:

‘Epeuva otn ALSaKTIKA Twv Mabnpatikwy

EKT. https://ejournals.epublishing.ekt.gr/index.php/enedim

‘Epeuva yla tnv Eknaideuon otig Quotkég Emotripeg kat tnv Texvohoyia

EKT. https://ejournals.epublishing.ekt.gr/index.php/RiSTE/index
EukAeibngy’

EME. http://www.hms.gr

HMS — International Journal for Mathematics in Education

EKT. https://ejournals.epublishing.ekt.gr/index.php/ijme
Educational Studies in Mathematics

Springer. https://www.springer.com/journal/10649

Journal for Research in Mathematics Education

NCTM. https://pubs.nctm.org/view/journals/jrme/jrme-overview.xml
For the Learning of Mathematics

https://fim-journal.org/

International Journal of Science Education.

Taylor & Francis. https://www.tandfonline.com/journals/tsed20
International Journal of Science and Mathematics Education
Springer. https://www.springer.com/journal/10763

Journal of Science Education and Technology

Springer. https://www.springer.com/journal/10956

Journal of Research in Science Teaching

Willey. https://onlinelibrary.wiley.com/journal/10982736
Science Education

Willey. https://onlinelibrary.wiley.com/journal/1098237x
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MPA1 Observation and Interdisciplinary Design Methods for Practicum

COURSE OUTLINE
(1) GENERAL

SCHOOL | School of Humanities

ACADEMIC UNIT | Department of Preschool Education Sciences and Educational Design
Postgraduate Studies Programme in Didactics of Mathematics,
Science and Information and Communication Technologies in
Education: Interdisciplinary Approach

LEVEL OF STUDIES | 2™ cycle Postgraduate Studies (Level 7)

COURSE CODE | NPA1 | SEMESTER | C

Methodology of Observation — Interdisciplinary Design for the

COURSE TITLE . .
Practical Exercise
INDEPENDENT TEACHING ACTIVITIES WEEKLY TEACHING CREDITS
HOURS
Lectures and laboratory sessions 3 3
COURSE TYPE | Special background and development of scientific observation and

design skills

PREREQUISITE COURSES: | To attend the course, the student must have successfully completed
all compulsory courses of the 1 and 2™ semesters

LANGUAGE OF INSTRUCTION | Greek
and EXAMINATIONS:

IS THE COURSE OFFERED TO | No
ERASMUS STUDENTS

COURSE WEBSITE (URL) | It is announced every year to the students

(2) LEARNING OUTCOMES

Learning outcomes

Upon completion of the course, students will be skilled in the engineering of designing interdisciplinary
interventions in real educational settings. Specifically, they will be able to:

¢ To recognize the relationship between the organizational characteristics and the culture of the
Educational Unit with the possibilities of developing Interdisciplinary Approaches.

¢ Identify and observe the operation of specific dimensions of the scientific content and pedagogical
practices of teaching, linked to the interdisciplinary approach.

* Observe, manage, and link digital and printed resources to develop interdisciplinary teaching practice
and reflection.

¢ Design protocols and integrate the observation process into the interdisciplinary educational design
within real conditions.

General Competences

e Search for, locate, observe, collect and process educational data in real conditions

e Collection and connection of results of the observation on the basis of hypotheses and with
the use of the necessary technologies

e Adaptation to new situations

e Decision making

e  Autonomous work

e Teamwork

e Work in an interdisciplinary environment

e  Respect for diversity and multiculturalism

e Demonstrating social, professional, and ethical responsibility and sensitivity to gender issues

e  Exercise criticism and self-criticism
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e Applying Computational Systems Thinking to design research on teaching and learning

(3) SYLLABUS

The purpose of this seminar and laboratory course of the Practical Exercise, which can be carried out
with parallel teaching in groups of small classes, is the presentation of the principles and the
development of abilities:

Construction of a protocol for scientific observation of a teaching activity with reference to Science
under an Interdisciplinary and Systemic perspective at the level of an Educational Unit.

Formation of educational material adapted to the observation protocol of the conditions of the
Educational Unit of reference and the phenomenology of teaching-learning with an
interdisciplinary perspective.

- Functional connection of the data of the observation protocol and the effects of the observer on
the intentionality of the protagonists in terms of interdisciplinarity, with the processing and
implementation of the interdisciplinary teaching intervention, as well as the reflection that
certifies the pedagogical and teaching professional training of the students of the postgraduate
program.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVER.|Distant learning via a video conferencing system and use of an
Online Learning Management System (Moodle) based on the
blended learning model for communication, sharing of
educational material, collaboration, correction of assignments
and course management.

In the meetings for the teaching of the course, a variety of
teaching methods are used such as: lecture, individual work and
collaboration in groups, workshops, discussions, group
investigations, etc.

The course is held in small groups of students with related
subjects of diploma thesis.

USE OF INFORMATION AND|Use of ICT in teaching, educational communication, the

COMMUNICATIONS TECHNOLOGY|administration of an educational unit, the development or

synthesis of learning-educational material and tools, as well as
for the observation and recording of real educational data, as a

productivity tool.

TEACHING METHODS Activity Semester workload
Lectures, Seminars, Laboratory activity 39 hours
Elaboration of Observation Protocol and 31 hours

Design of adapted educational material for
the teaching intervention

Processing results, writing a report 30 hours

Course total 100 hours

STUDENT PERFORMANCE|The evaluation of the course takes into account the following
EVALUATION|portfolio assessment:

e Documenting interdisciplinary hypotheses for observation.

(20%)
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¢ Observation Grid editing and adaptation to real conditions
and interdisciplinary hypotheses (50%)

e Participation in the laboratory activities and presentation of
the assignment (20%)

¢ Report writing (10%)

The language of the evaluation is Greek, while the method of
evaluating the course can be adjusted from year to year.

(5) ATTACHED BIBLIOGRAPHY

Suggested bibliography:

Chevallard, Y. (1991 [1985]), La transposition didactique : du savoir savant au savoir
enseigné, Grenoble : La Pensée sauvage.

Coulibaly Anne, Deman Claudie. Observation des situations didactiques. In: Revue frangaise
de pédagogie, volume 45, 1978. Didactique des Sciences et Psychologie — Paris, 4-5-6-7 mai
1977. Table Ronde organisée avec le soutien du Centre National de la Recherche
Scientifique et de la Maison des Sciences de I'Homme. pp. 149-154.
(https://www.persee.fr/doc/rfp 0556-7807 1978 num 45 1 1673)

Amade-Escot Chantal. Observation des situations didactiques et pratique réflexive en
formation initiale. In: Recherche & Formation, N°25, 1997. L'identité enseignante : entre
formation et activité professionnelle, sous la direction de Annette Gonnin-Bolo et G. Baillat.
pp. 47-56. (https://www.persee.fr/doc/refor_0988-1824 1997 num_25_1 1425)
Sarremajane, P. (2001), « La fabrication des savoirs scolaires », Penser I'éducation, 10, pp.
117-141.

Thierry Geoffre, « De la didactique des sciences a la didactique de

I'orthographe », Corela [En ligne], HS-17 | 2015, mis en ligne le 30 mai 2015, consulté le 10
novembre 2023. URL : http://journals.openedition.org/corela/3731 ; DOI :
https://doi.org/10.4000/corela.3731

Clément Pierre. La biologie et sa didactique, dix ans de recherche. In: Aster, recherches en
didactique des sciences expérimentales, n°27, 1998. Thémes, théses, tendances. pp. 57-93.
Kranzfelder P, Bankers-Fulbright JL, Garcia-Ojeda ME, Melloy M, Mohammed S, Warfa A-
RM (2019) The Classroom Discourse Observation Protocol (CDOP): A quantitative method
for characterizing teacher discourse moves in undergraduate STEM learning environments.
PLoS ONE 14(7): e0219019. https://doi.org/10.1371/journal.pone.0219019

Related academic journals and conference proceedings:

(1) Greek

conference proceedings and journals
Enedim.gr [Association of Mathematics Teaching Researchers]

Enephet.gr [Association for Science and Technology Education]
Etpe.gr [Hellenic Scientific Association for Information and Communication Technologies
in Education]

(1) International journals

International Journal for Mathematics in Education (HMSiJME)
(https://ejournals.epublishing.ekt.gr/index.php/ijme)

International Journal of Mathematical Education in Science and Technology
(https://www.tandfonline.com/toc/tmes20/current)

Mediterranean journal for research in mathematics education: an international journal
of the Cyprus Mathematical Society ( https://www.cymsjournal.com/)

Journal of the Learning Sciences
(https://www.tandfonline.com/toc/hins20/.VCsyjGeSwrU)

Journal of Science Education and Technology
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(https://www.springer.com/journal/10956/)

International Journal of Science Education (https://www.tandfonline.com/loi/tsed20)
Science Education Journal (https://onlinelibrary.wiley.com/journal/1098237x )
Computers & Education Journal (https://www.sciencedirect.com/journal/computers-
and-education )

Journal of Educational Technology & Society ( https://www.j-ets.net/ )

Computers in Human Behavior (https://www.sciencedirect.com/journal/computers-in-
human-behavior) International Journal of Computer-Supported Collaborative Learning
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MPA2 Practicum: Educational — Empirical Application

(1) GENERAL

COURSE OUTLINE

SCHOOL

School of Humanities

ACADEMIC UNIT

Department of Preschool Education Sciences and Educational Design
Postgraduate Studies

Programme in Didactics of Mathematics, Science and Information
and Communication Technologies in Education: Interdisciplinary
Approach

LEVEL OF STUDIES

2™ cycle Postgraduate Studies (Level 7)

COURSE CODE

neA2 | SEMESTER | C

COURSE TITLE

Practical Exercise: Educational — Experimental Application

INDEPENDENT TEACHING ACTIVITIES

WEEKLY TEACHING

HOURS CREDITS

Meetings with advisory committee, scientific observation 3 7

in real conditions & report writing

COURSE TYPE

General knowledge specialization, skills development

PREREQUISITE COURSES:

In order to join the course, the student must have successfully
completed all the compulsory courses of the first and second semesters
and at the same time attend MPA1

LANGUAGE OF | Greek
INSTRUCTION and
EXAMINATIONS:
IS THE COURSE OFFERED | No
TO ERASMUS STUDENTS
COURSE WEBSITE (URL) | It is announced every year to the students

(2) LEARNING OUTCOMES

Learning outcomes

e After completing the course work, students will be able to:
e o recognize the importance of the observation stage in the educational design of
interdisciplinary approaches in Science and ICT in education.

recognize the difficulties in managing the connections between interdisciplinarity,

collaboration, and inclusiveness,

e e jdentify a priori, to recognize in situ the cognitive flexibility and the representational variety,
related to the degree of pedagogical autonomy of the education structures, to the quality of
organizational intelligence and reflection, in order to systematically include them in the
interdisciplinary design.

General Competences

e Search for, locate, observe, collect and process educational data in real conditions

e Collection and connection of results of the observation on the basis of hypotheses and with
the use of the necessary technologies

e Adaptation to new situations

e  Decision making
e  Autonomous work
e Teamwork
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e  Work in an interdisciplinary environment

e  Respect for diversity and multiculturalism

e Demonstrating social, professional, and ethical responsibility and sensitivity to gender issues
e  Exercise criticism and self-criticism

(3) SYLLABUS

The Practical Exercise aims to the design and modeling of the experimental application in scientifically
described conditions of a didactic scenario of an interdisciplinary approach of Science and ICT in a real
learning environment, teaching, or educational material production.

The content of the work prepared in the MPA-2 course under the supervision of a faculty member is
connected to and complements the content of the MPA-1 course, completing the training of students in
modeling the engineering of educational design in real conditions.

The processing and production of an adapted protocol that connects the formulation of a priori
teaching hypotheses with the targeted and systematic in situ observation, both at the level of an
educational unit, and at the level of a school class/department or educational material production unit,
and the reflective integration of this process into the interdisciplinary design, constitutes the first stage
in the systemic model of professional apprenticeship of the stage type in the field of Educational
Design.

In the second stage, the recording of the data of the protocol, the observation techniques, the
interactions of the observer with the phenomenon, and the intentionality of the protagonists, are
activated as a functional condition for the processing and implementation of the interdisciplinary
teaching intervention, as well as the systemic reflection that completes the professional pedagogic and
teaching training of the students of the postgraduate program.

The content of MPA-2 should be functionally linked to the content of the Diploma Thesis.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Regular cooperation, guidance, and counselling meetings are
held with the supervisor and/or the other members of the
advisory committee in person or online

USE OF INFORMATION AND | Use of ICT in teaching, educational communication, the
COMMUNICATIONS TECHNOLOGY | administration of an educational unit, the development or
synthesis of learning-educational material and tools, as well as
for the observation and recording of real educational data, as a

productivity tool.
TEACHING METHODS Activity Semester workload
Meetings with supervisor and/or 39 hours
advisory committee
Theoretical search and formulation 31 hours

of observation hypotheses and
formulation of a targeted,
systematic observation protocol
adapted to the real field
Observation - recording 50 hours
Design and implementation of an 50 hours
adapted interdisciplinary
intervention in the real field
Processing results, formulating a 30 hours
systemic reflection, writing a
report
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Course total 200 hours

STUDENT PERFORMANCE | The evaluation of the MPA-2 Practical Exercise is done by the
EVALUATION | three-member advisory committee in accordance with the
regulation.
The committee studies the protocol and the completeness of
the report submitted after the approval of the supervisor and
may invite the student to a presentation of the work and an oral
examination. Among the criteria evaluated are the quality of the
hypotheses, the systematicity of the observation, the ability to
connect the data and integrate the observation process into the
adapted design of the interdisciplinary teaching intervention, as
well as the reflection of the synthetic report.

(5) ATTACHED BIBLIOGRAPHY

Related academic journals:

e International Journal for Mathematics in Education (HMSiJME)
(https://ejournals.epublishing.ekt.gr/index.php/ijme)

e Journal for Research in Mathematics Education (JRME)
(https://pubs.nctm.org/view/journals/jrme/jrme-overview.xml)

e International Journal of Mathematical Education in Science and Technology
(https://www.tandfonline.com/toc/tmes20/current)

e Mediterranean journal for research in mathematics education: an international journal of the
Cyprus Mathematical Society ( https://www.cymsjournal.com/)

e Journal of the Learning Sciences ( https://www.tandfonline.com/toc/hlns20/.VCsyjGeSwrU )

e Journal of Science Education and Technology (https://www.springer.com/journal/10956/)

e International Journal of Science Education (https://www.tandfonline.com/loi/tsed20)

e Science Education Journal (https://onlinelibrary.wiley.com/journal/1098237x )

e International Journal of STEM Education (https://stemeducationjournal.springeropen.com/ )

e International Journal of Engineering Pedagogy (iJEP) (https://online-journals.org/index.php/i-

jep)
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A.E.1. Methods Oriented to Dissertation Thematic Areas

(1) GENERAL

COURSE OUTLINE

SCHOOL

School of Humanities

ACADEMIC UNIT

Department of Preschool Education Sciences and Educational
Design-
Postgraduate Studies Programme in

Didactics of Mathematics, Science and Information and
Communication Technologies
in Education: Interdisciplinary Approach
LEVEL OF STUDIES | 2nd Cycle of Studies (Level 7)
COURSE CODE | AE1 | SEMESTER | C
COURSE TITLE | Research methods oriented to dissertation thematic areas
WEEKLY
INDEPENDENT TEACHING ACTIVITIES TEACHING CREDITS
HOURS
Lectures and workshops 3 5

COURSE TYPE

Special background, and design skills development

PREREQUISITE COURSES:

To attend the course, the student must have successfully
completed all compulsory courses of the 1st and 2nd semesters

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek

IS THE COURSE OFFERED TO | No
ERASMUS STUDENTS
COURSE WEBSITE (URL) | It is announced every year to the students

(2) LEARNING OUTCOMES

Learning outcomes

Students are expected to :

procedures

e design individual

thesis

and/or collaborative
interdisciplinary approach and the didactics of the sciences specifically for the topic of their

* recognize the value of scientific research.

¢ get to know ways and means of searching and finding focused research publications

¢ manage and use digital and print resources.

* multidimensionally and critically analyze a sufficient variety of published research

¢ conduct extensive bibliographic research with modern techniques and methods.

¢ relate research questions to appropriate research methodologies

e know the sources of research data collection, ethical rules and research data collection

¢ Synthesize and organize primary and secondary data.
* Use scientific paper writing skills.

research projects to investigate issues of the

General Competences

technology

e Adapting to new situations

e Search for, analysis and synthesis of data and information, with the use of the necessary
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e Decision-making

e  Working independently

e Team work

e  Working in an international environment

e  Working in an interdisciplinary environment

e  Production of new research ideas

e Showing social, professional and ethical responsibility and sensitivity to gender issues
e  Criticism and self-criticism

e Production of free, creative and inductive thinking

e  Promotion of free, creative and inductive thinking

e Applying Computational Systems Thinking to design research on teaching and learning

(3) SYLLABUS

The purpose of this seminar and laboratory course, which can be carried out with parallel teaching in
groups of small departments, is the development of the principles and tools of scientific validity and
ethics in research, documentation and the formulation of results in the field of the Interdisciplinary
Educational Approach of the Positive Sciences in the modern Pedagogical Conditions.

It aims at developing skills to document the importance of the topic of the thesis, to select and adapt
the research methodology to the specific field, as well as the ability to develop research tools, the
understanding of the principles of writing a scientific report in connection with the interdisciplinary
context and each work case. In this course, students document the problematic of their thesis with the
guidance of the teachers and the supervision committee and develop a detailed plan for its preparation
and writing.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY|Teaching takes place remotely via a modern video conferencing
system. In addition there is the use of an Online Learning
Management System (Moodle) based on the blended learning
model for communication, sharing educational materials,
collaboration, task assignment and course management. In the
meetings for the teaching of the course, a variety of teaching
methods are used such as: lecture, work in groups, workshops,
discussions, group investigations, etc.

The course is held in small groups of students with related
dissertation’s topics.

USE OF INFORMATION AND|Apart from the use of ICT as a presentation and productivity tool
COMMUNICATIONS TECHNOLOGY |by teachers and students in the context of the course special
Use of ICT in teaching, laboratory education, |educational research software is used for the analysis of

communication with students| o o htitative and qualitative research data.

TEACHING METHODS Activity Semester workload
Teaching 39 hours
Examination-presentation 3 hours
of final projects
Study and analysis of 58 hours
bibliography
Compilation of an 50 hours
Elaboration plan
Course total 150 hours

STUDENT PERFORMANCE|The assessment for the course accounts the following
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EVALUATION|components of the students' achievements portfolio:

e Elaboration of bibliographic research to document the

topic of dissertation (20%)

e Elaboration of a work plan (project) (50%)

e Presentation of the work (20%)

e Diligent and active participation in the course (10%)
The assessment language is Greek. The assessment procedure
may adapt year by year.

(5) ATTACHED BIBLIOGRAPHY

Suggested bibliography:

Bryman, A. (2015). Social research methods. Oxford university press.

Mertens, M. D. (2009). Epeuva kot aétoAdynan atnv eknaibevon kat tnv Yuyoloyia / Donna
M. Mertens - petadpoon Xtalpo¢ Kupavakng, Mavaywwta MmiBapd, Mativa Maupdkn
empéNela EAEvn TlavvakomoUAou - empéAlela oelpds Baow Baclol - Mamayswpyiou. - 1n
€k6. - ABrva : Metaiyuio.

Babbie, E. R., Zapheiropoulos, K., & Vogiatzés, G. (2011). Eisagogé stén koinoniké ereuna.
Athéna: Kritiké.

Cohen, L., Manion, L., & Morrison, K. (2000). Research methods in education (5th ed). London ;
New York: RoutledgeFalmer.

Creswell, John W. (2011). Ekrmtatbeutikn epeuvva : Zxebiaouocg, Steéaywyn kat aétoAdynon tng
TTOOOTIKAC Kal rtoloTikn¢ épevvac / John W. Creswell - petddpaon Naveu KouBapdkou -
empENeLa XapaAaumnog Toopumatioudng. - 1n £k6. - ABrva : EAANv.

Gay, L. R., Mills, G. E., & Airasian, P. W. (2009). Educational research: competencies for analysis
and applications (9th ed). Upper Saddle River, N.J: Merrill/Pearson.

Robson, C., Michalopoulou, K., Kalyva, P., Dalakou, V., & Vasilikou, K. (2007). E ereuna tou
pragmatikou kosmou: ena meson gia koinénikous epistémones kai epaggelmaties ereunétes.
Athéna: Gutenberg

Silver, C., Lewins, A. (2018). Mototikn Epsuva Yrmootnpilouevn amo Aoyiouikd: Evac Odnyog
Brua mpoc Briua, Exddoelc: Liberal Books, oe). 426, Mpwtn £kdoon: Sage Publishing 2014,
Empélela I @eodakng, A. Moutolog-Pévtlog, Metdadpaon: taupovAa Mpaviooudn, ISBN:978-
618-5012-38-0, Kwbkog BiBAlou otov EUSo€o: 77119845

Avbpeadakng N. &Bappoukag M. (2005). O8nyod¢ yla TV eKmovNon Kol Th oUVTogn ypamtig
EPEUVNTLKNG epyacioc. ABrva: Atparmog, 2005.

Bell, J. (2007). Nw¢ va cuvtd€ete pia emiotnuovikn epyacia. ABriva: Metaiyuto.

Howard, K. & Sharp, J. A. (1994) H Ertotnuovikry MeAétn. O8nyog Zxedlaopol kat Alaxeipong
Navemotnuakwy Epguvntikwy Epyaciwv. ABrnva: Gutenberg.

Related academic journals:

Review of Research in Education

Journal for Research in Mathematics Education

The Journal of the Learning Sciences

The Journal of Educational Research

ACM SIGCSE Bulletin

http://dl.acm.org/citation.cfm?id=J688

Computer Science Education, http://www.tandfonline.com/loi/ncse20#.VZbD60arFCs

The Journal of Educational Computing Research (JECR) http://journals.sagepub.com/home/jec
Journal of Information Technology Education: Research (JITE:Research),
http://www.informingscience.org/Journals/JITEResearch/Overview

ACM Transactions on Computing Education (TOCE) http://toce.acm.org/
International Journal Of Computer Science Education In Schools
http://www.ijcses.org/index.php/ijcses
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Journal of computational science education http://jocse.org/

Informatics in Education https://www.mii.lt/informatics_in_education/

Computers & Education, http://www.sciencedirect.com/science/journal/03601315
Journal of Computer Assisted Learning,
http://onlinelibrary.wiley.com/journal/10.1111/%28ISSN%291365-2729

Journal of Educational Technology & Society, http://www.ifets.info/

International Journal of Computer-Supported Collaborative Learning, http://ijcscl.org/
Learning and Instruction, http://www.sciencedirect.com/science/journal/10967516
The Journal of Mathematical Behavior,
http://www.sciencedirect.com/science/journal/07323123

The International Journal for Technology in Mathematics Education
http://www.researchinformation.co.uk/time.php

International Journal of Science and Mathematics Education,
http://link.springer.com/journal/10763

Themes in Science and Technology Education, http://earthlab.uoi.gr/theste/index.php/theste
International Journal of Emerging Technologies in Learning (iJET),
http://online-journals.org/index.php/i-jet

International Journal of Interactive Mobile Technologies (iJIM),
http://online-journals.org/index.php/i-jim

Journal of Computers in Mathematics and Science Teaching (JCMST)
https://www.aace.org/pubs/jcmst/
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A.E.2. Dissertation: Writing and Assessing the Dissertation

(1) GENERAL

COURSE OUTLINE

SCHOOL

School of Humanities

ACADEMIC UNIT

Department of Preschool Education Sciences and Educational
Design-

Postgraduate Studies Programme in Didactics of Mathematics,
Science and Information and Communication Technologies in
Education: Interdisciplinary Approach

LEVEL OF STUDIES

2nd Cycle of Studies (Level 7)

COURSE CODE | AE2 SEMESTER | C
COURSE TITLE | Dissertation: writing and assessing the dissertation
WEEKLY
INDEPENDENT TEACHING ACTIVITIES TEACHING CREDITS
HOURS
Advisory committee meetings, implentation & writing 15

COURSE TYPE

Specialised general knowledge,

PREREQUISITE COURSES:

To attend the course, the student must have successfully
completed all compulsory courses of the 1st and 2nd semesters

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

No

COURSE WEBSITE (URL)

(2) LEARNING OUTCOMES

Learning outcomes

Students are expected to :

e recognize the value of scientific research.

e conduct extensive bibliographic research with modern techniques and methods.

e Synthesize and organize primary and secondary data.

e  Plan and manage projects

e  Promote their free, creative and inductive thinking

e Apply research paper writing skills

e Implement research projects to investigate issues of the interdisciplinary approach and the

didactics of the sciences specifically for the subject of their diploma
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General Competences

e Search for, analysis and synthesis of data and information, with the use of the necessary
technology

e Adapting to new situations

e  Decision-making

Working independently

Team work

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

Showing social, professional and ethical responsibility and sensitivity to gender issues

Criticism and self-criticism

Promotion of free, creative and inductive thinking

e  Applying Computational Systems Thinking to design research on teaching and learning

(3) SYLLABUS

The Diploma Thesis constitutes an independent scientific analysis of an issue or approach to a problem,
is based on the existing literature and utilizes the knowledge and skills acquired during the studies. The
purpose of the Diploma Thesis is for the students to delve deeper into a topic related to the
interdisciplinary approach to education and the teaching of science using digital technology and
computational thinking. The dissertation can include, in addition to bibliography, design and/or
empirical research with the aim of obtaining specialized academic and professional qualifications.

The bibliographic thesis is a systematic and critical discussion of the existing knowledge around a topic.
The empirical research dissertation aims to advance existing knowledge by conducting small-scale
research, qualitative or mixed-methods, in relation to specific research questions. The design thesis
concerns the development of educational tools, interventions, curricula, learning environments,
educational materials, etc. which can also be evaluated empirically.

In its final form, the thesis aims to present in a structured and systematic way to the reader-researcher
the organized approach of the subject under investigation. The structure of the thesis includes the
theoretical framework with the presentation of the topic, the analysis of the literature and the
problematic, while the experimental one describes the research questions, the methodology, the
implementation of the research, the findings and the results are summarized and compared with those
of the literature. Finally, new possible research questions are formulated, and the consequences and
applications of the research results are assessed.

The final version of the thesis is posted on the online repositories of the University of the Aegean.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY|Collaboration, guidance and counseling meetings are held with
the supervisor and/or the other members of the advisory
committee in person or online

USE OF INFORMATION AND|Apart from the use of ICT as a presentation and productivity tool
COMMUNICATIONS TECHNOLOGY |by teachers and students in the context of the course special
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educational research software is used for the analysis of
guantitative and qualitative research data.

TEACHING METHODS Activity Semester workload
Meetings with supervisor and/or 19 hours
advisory board
Examination-presentation of final thesis 1 hour
Study, designs & and analysis of 130 hours
literature & research.

Elaboration of research 100 hours
Editing-authoring 200 hours
Course total 450 hours

STUDENT PERFORMANCE|The evaluation of the thesis is done by the three-member

EVALUATION|advisory committee in accordance with the thesis preparation
regulation. The committee studies the text of the diploma
submitted for evaluation after the approval of the supervisor and
may invite the student to a presentation of the work and an oral
examination. Among the criteria evaluated are the quality of the
work, potential originality, methodological consistency, accuracy
of reasoning, elaboration of the schedule and plan, and
contribution to science and society.

(5) ATTACHED BIBLIOGRAPHY

Suggested bibliography:

Bryman, A. (2015). Social research methods. Oxford university press.

Mertens, M. D. (2009). Epsuva kat aétoAdynon otnv eknaibevon kat tv Yuyodoyia / Donna
M. Mertens - petadpaon Stavpog Kupavakng, MNavaywwta Mmibapd, Mativa Mauvpdkn -
erupéNela EAEvn MNavvakomoUAou - emlpélela oelpd Baow Baotlou - Namayewpyiou. - 1n £k6.
- ABrva : Metaiyuto.

Babbie, E. R., Zapheiropoulos, K., & Vogiatzés, G. (2011). Eisagogé stén koinoniké ereuna.
Athéna: Kritiké.

Cohen, L., Manion, L., & Morrison, K. (2000). Research methods in education (5th ed). London ;
New York: RoutledgeFalmer.

Creswell, John W. (2011). Exnaibeutikn épeuva : Sxebiaocuocg, Steéaywyn kat aéloAoynon tng
TTOOOTIKAC Kat rtotoTikr¢ épeuvac [/ John W. Creswell - petddpaon Ndavou KouBapdkou -
eTpENeLa XapaAapumnog Toopunatloudng. - 1n €ké. - ABrva : EAANv.

Gay, L. R, Mills, G. E., & Airasian, P. W. (2009). Educational research: competencies for analysis
and applications (9th ed). Upper Saddle River, N.J: Merrill/Pearson.

Robson, C., Michalopoulou, K., Kalyva, P., Dalakou, V., & Vasilikou, K. (2007). E ereuna tou
pragmatikou kosmou: ena meson gia koindnikous epistémones kai epaggelmaties ereunétes.
Athéna: Gutenberg

Silver, C., Lewins, A. (2018). lMototikn} Epeuva Yrmoatnpi{ouevn amo Aoyiouika: Evac O8nyoc
Brua mpoc Briua, Exdooelg: Liberal Books, o). 426, Mpwtn €kdoon: Sage Publishing 2014,
Empélela I Peodakng, A. Moutolog-Pévtlog, Metdadpaon: Ztaupoula Mpavicoludn, ISBN:978-
618-5012-38-0, Kwb1kog BiBAiou otov ELS00: 77119845

Avbpeadaknc N. &Bappoukag M. (2005). O8nydg yla thv ekmdvnon Kal tn ouvtagn ypamthg
£PEVVNTIKNG epyaciag. ABrva: Atparmdg, 2005.

Bell, J. (2007). MNwg va. CUVTALETE pia EMLOTNUOVIKA gpyacia. ABriva: MetaiypLo.

Howard, K. & Sharp, J. A. (1994) H Emwotnuoviky MeA€tn. O6nyog Zxedlaopou kot Alaxeiplong
Mavemnotnuakwy Epeuvntikwv Epyactwv. ABriva: Gutenberg.

Related academic journals:
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Review of Research in Education

Journal for Research in Mathematics Education

The Journal of the Learning Sciences

The Journal of Educational Research

ACM SIGCSE Bulletin http://dl.acm.org/citation.cfm?id=J688

Computer Science Education , http://www.tandfonline.com/loi/ncse20#.VZbD60arFCs
The Journal of Educational Computing Research (JECR) http://journals.sagepub.com/home/jec
Journal of Information Technology Education: Research (JITE:Research),
http://www.informingscience.org/Journals/JITEResearch/Overview

ACM Transactions on Computing Education (TOCE)

http://toce.acm.org/

International Journal Of Computer Science Education In Schools
http://www.ijcses.org/index.php/ijcses

Journal of computational science education

http://jocse.org/

Informatics in Education

https://www.mii.lt/informatics_in_education/

Computers & Education, http://www.sciencedirect.com/science/journal/03601315
Journal of Computer Assisted Learning,
http://onlinelibrary.wiley.com/journal/10.1111/%28ISSN%291365-2729

Journal of Educational Technology & Society, http://www.ifets.info/

International Journal of Computer-Supported Collaborative Learning, http://ijcscl.org/
Learning and Instruction, http://www.sciencedirect.com/science/journal/10967516
The Journal of Mathematical Behavior,
http://www.sciencedirect.com/science/journal/07323123

The International Journal for Technology in Mathematics Education
http://www.researchinformation.co.uk/time.php

International Journal of Science and Mathematics Education,
http://link.springer.com/journal/10763

Themes in Science and Technology Education, http://earthlab.uoi.gr/theste/index.php/theste
International Journal of Emerging Technologies in Learning (iJET),
http://online-journals.org/index.php/i-jet

International Journal of Interactive Mobile Technologies (iJIM),
http://online-journals.org/index.php/i-jim

Journal of Computers in Mathematics and Science Teaching (JCMST)
https://www.aace.org/pubs/jcmst/
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