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1. Introduction

The Department of Primary Education of the School of Education at the Democritus
University of Thrace, as the coordinating department, in collaboration with the Department
of Primary Education and the Department of Early Childhood Education of the School of Social
and Human Sciences at the University of Western Macedonia, and the Department of
Physics of the School of Sciences at the Aristotle University of Thessaloniki, jointly organizes
the Interinstitutional Postgraduate Program (IPP) entitled: "Educational Sciences: Science,
Sustainability and Technology Education." The IPP offers three (3) specialization tracks:
Science Education, Physics Education & Educational Technology, Environment and
Sustainability Education. This Study Guide is published and updated annually, and is available
on the official websites of the Department (https://eled.duth.gr/) and the IIPP (https://dpms-
scisust.eled.duth.gr).

This Postgraduate Program Guide presents:

1. The purpose of the Interinstitutional Postgraduate Program (IPP), the criteria for the
maximum and minimum number of admitted students, the categories of eligible
applicants, the duration of studies, the terms of attendance, information regarding the
operation of the study facilities of the Democritus University of Thrace (DUTH), the
language of instruction, the organization of the academic calendar and class schedule,
the evaluation of students’ coursework and instructors’ performance, and the
provision of distance learning.

2. The curriculum, including the number of European Credit Transfer and Accumulation
System (ECTS) credits awarded per course and required for the acquisition of the
Postgraduate Diploma of Specialization. It also includes information on the
distribution of courses across semesters, the teaching staff, the structure of the
program, and short descriptions (syllabi) of compulsory and elective courses necessary
for the successful completion of the IPP.

3. Issues related to the Master’s Thesis, students’ rights and benefits, their obligations,
tuition fees, scholarships, intellectual property rights, and plagiarism.

2. Scope and Objectives of the Interinstitutional Postgraduate
Program (IPP)

The Interinstitutional Postgraduate Program (IPP)aims to provide postgraduate-level
teaching through interdisciplinary approaches and to prepare educators for the design and
implementation of contemporary trends in primary and secondary education curricula. These
trends emphasize inquiry-based teaching and learning, encouraging participants to create
learning environments where students engage in scientific investigation, study of scientific
texts from printed or digital sources, hands-on experimentation, problem solving, written
synthesis and reporting, and more. The program addresses a complex field that
integrates Science Education (SE), Sustainability and Environmental Education (SEE), and
both digital and traditional Technology (T). This integration reflects two key educational
imperatives: First, contemporary global challenges are increasingly linked to environmental
and sustainability issues. Second, basic education must adapt to the evolving knowledge
society, in which technology plays a central role by connecting ideas to practice. In addition,
current research inscience educationinforms the program’s focus on the design,
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development, implementation, evaluation, and refinement of Teaching and Learning
Sequences (TLS) aimed at educating students in the aforementioned domains.

The IPP aims to:
1. Train current and prospective teachersin primary and secondary education in

the design, implementation, and evaluation of Teaching and Learning Sequences
(TLS) in the domains of Science—Sustainability—Technology. These TLS aim to support
the teaching of declarative, procedural, and epistemological knowledge, with a strong
emphasis on identifying, utilizing, and transforming students’ representations through
the integration of digital technologies. TLS foster inquiry-based learning and are
grounded in educational research.

Educate researchers in the field of Educational Sciences, with a specialization in
science and sustainability/environmental education, enhanced by the use of
technology. Graduates of the IPP will acquire the theoretical and practical background,
as well as the necessary skills, to work in a range of professional and research contexts
related to science and environmental/sustainability education with technology, in
both formal and non-formal learning environments.

Equally emphasize research and professional development, aiming to support
graduates in pursuing doctoral studies and in becoming not only effective educators
but also capable educational leaders and agents of change within the educational
system.

Upon successful completion of the coursework, participants are expected to be able to:

search for, analyze, and synthesize data and information, using appropriate
technologies;

adapt to new situations and challenges;

work both independently and collaboratively;

operate effectively in interdisciplinary environments;

generate original research ideas;

exercise critical thinking and self-reflection;

foster free, creative, and inductive reasoning.

3. Admission Quota and Procedure

The annual number of admitted students to the Interinstitutional Postgraduate Program
(IPP) is set at a maximum of seventy-five (75), distributed evenly across the three
specialization tracks, with twenty-five (25) students per track, according to applicants’ stated
preferences. The minimum number of admitted postgraduate students is determined each
academic year in the official call for applications, following a decision of the Program
Commitee Program Commitee of the IPP.

Admission Procedure

1. Eligible for admission to the Interinstitutional Postgraduate Program (IPP) are

graduates of first-cycle (undergraduate) programs from higher education institutions
in Greece or recognized equivalent institutions abroad, holding degrees in the
following fields: (a) Educational Sciences (b) Natural Sciences (c) Environmental
Sciences (d) Agricultural Sciences (e) Health Sciences (f) Engineering (g) Technological
Education (in fields relevant to the subject matter of the IPP).



2. The Secretariat of the coordinating Department is responsible for verifying whether
the foreign higher education institution that awarded the undergraduate degree is
listed in the National Registry of Recognized Foreign Institutions, and whether the
specific degree type is included in the National Registry of Recognized Degree Titles.
Both registries are available on the official website of DOATAP (Hellenic National
Academic Recognition and Information Center).

3. Members of the E.E.P. (Special Teaching Staff), E.DI.P. (Special Technical Laboratory
Staff), and E.T.E.P. (Special Administrative and Technical Staff) of the participating
Departments may apply for admission as supernumerary students, limited to one per
specialization track per year, provided that their academic qualifications and
professional duties are relevant to the subject area of the IPP.

4. All applicants must have sufficient knowledge of the English language, while non-
Greek applicants must also have adequate knowledge of the Greek language.
Applicants who do not hold a valid certificate of English proficiency (at least B2 level)
are required to sit for a language assessment conducted by the IPP, during which they
must demonstrate the ability to translate scientific texts with ease.
The same applies to non-Greek applicants who do not hold valid certificates of Greek
language proficiency—they must undergo an assessment of their comprehension skills
in Greek during the admission process.

4. Admission Selection Procedure — Enrollment in the IPP

A. Call for Applications

Each year, during the month of May of the preceding academic year, the Interinstitutional
Postgraduate Program (IPP) publishes an official call for applications on its website, on the
websites of the collaborating departments, and through any other appropriate means of
communication. This call invites prospective students to express their interest in enrolling in
the program. Applicants must submit their application forms along with all required
supporting documents to the Secretariat of the coordinating Department, in electronic
format, as specified in the call for applications. The format must meet the accepted standards
of validity and file type.

B. Application Submission for Admission to the IPP

1. In alignment with the principles of equal opportunity and inclusivity, the
Interinstitutional Postgraduate Program (IPP) grants the right to apply to any
interested individual who meets the required qualifications.

2. The admission requirements and selection criteria are clearly defined, whether
quantitative and/or qualitative in nature, and are made known to all applicants
through the official call for applications.

3. Applications and all required supporting documents must be submitted electronically,
via the designated platform on the website of the IPP or the coordinating
Department, within the deadline specified in the call. Late submissions will not be
accepted.

C. Evaluation of Applications and Enrollment in the IPP

1. The evaluation process and the point allocation for each documented qualification fall
under the responsibility of the Program Commitee Program Commitee. The list
of accepted, waitlisted, and rejected applicants is compiled by specialization track,
based on the applicants’ stated preferences.




2. The evaluation of candidates includes verification of the required qualifications, point-
based assessment of supporting documents according to the criteria set out in the
official call for applications, and a personal interview.

3. Successful applicants must confirm their enrollment in the IPP within five (5) days. If
an applicant declines the offer, the next candidate on the waiting list is immediately
contacted by phone. Enrollment is considered complete only after the submission of
all required documents.

4. The Secretariat of the coordinating Department registers the admitted students, by
specialization track, in the Postgraduate Student Registry of the coordinating
Department. Admitted students are also provided with the IPP's Regulations,
the Internal Rules of the coordinating Institution, the Academic Code of Ethics, and
any other relevant documentation deemed necessary.

5. Duration of Studies — Part-Time Enrollment — Suspension of

Studies
A. Duration of Studies

1. The minimum duration of study in the Interinstitutional Postgraduate Program (IPP)
leading to the award of the Postgraduate Diploma of Specialization (PDS) is three (3)
academic semesters, corresponding to 90 ECTS credits. This period includes the time
allocated for the preparation and evaluation of the Master’s Thesis, where applicable.
If the curriculum includes a thesis, its duration may not be shorter than one academic
semester.

2. Completion of studies in the Interinstitutional Postgraduate Program (IPP) requires:

e fulfillment of the minimum required study period,

e successful completion of all academic requirements and educational activities,
and

e completion of the Master’s Thesis, if it is part of the student’s academic track.

3. As for the maximum duration of study, postgraduate students are required to
complete the program within twice the minimum prescribed duration, as defined by
the regulations of the IPP.

4. Exceptions to the Maximum Duration of Studies: By way of exception, postgraduate
students, after completing their initial enrollment in the Interinstitutional
Postgraduate Program (IPP), may submit a formal request to the IPP's Program
Committee (E.P.S.) for one of the following:

e atemporary suspension of studies, for a period not exceeding two (2)
consecutive semesters. During this suspension period, the student loses their
student status, and the suspension time does not count toward the maximum
allowable study duration.

e an extension of studies, for a period of up to one (1) additional academic year.
The Program Commitee Program Commitee submits the student’s request,
along with the justification provided, to the General Assembly of the
coordinating Department, which decides to approve or reject the extension.

Applications for either suspension or extension may be submitted only once. They
must clearly state the reasons and be accompanied by supporting
documentation substantiating the request. Military serviceis automatically
recognized as a valid reason for suspension.




B. Part-Time Enrollment

1.

The IPP provides the option of part-time enrollment for postgraduate students (PGS).
The maximum duration of part-time studies may not exceed twice the normal
duration, i.e., six (6) academic semesters. For part-time students, each academic
semester is counted as half a semester. Students under part-time status are allowed
to select two (2) out of the four (4) courses offered per semester, which they will
attend and be assessed in.

The right to apply for part-time enroliment is granted to:

e Working students, who must provide evidence of employment for at
least twenty (20) hours per week. Required documentation includes a
certificate from the employer and the public insurance institution or a valid
employment contract.

o Students facing serious difficulties in meeting the minimum requirements of
full-time study, due to health conditions, family obligations, or other
exceptional circumstances, as determined by the IPP’s Program Commitee
Program Commitee. Supporting documentation must accompany the
application.

e Students with disabilities, who must submit a formal disability certification
from KEPA (Disability Certification Center) or aseven-member medical
board of a public hospital.

e Students with special educational needs, who must submit official
documentation issued by the competent services.

All supporting documents must be resubmitted at the beginning of each academic
year, to confirm the continued validity of the conditions justifying part-time status.
Students under part-time status may return to full-time study by submitting a written
request to the Program Commitee Program Commitee. No additional
documentation is required for this change.

A formal Program Commitee Program Commitee determines the approval or rejection
of the application for part-time status, as well as for the return to full-time status. This
decision is forwarded to the General Assembly of the coordinating Department, which
issues the corresponding confirmation act.

C. Suspension of Studies

1.

2.

In exceptional circumstances, postgraduate students may request atemporary
suspension of studies for a period not exceedingtwo (2) consecutive academic
semesters, by submitting a reasoned written request. The application must clearly
state the requested suspension period and be accompanied by a sworn statement (in
accordance with Law 1599/1986) explaining the grounds for suspension. These may
include, but are not Ilimited to:military service, health reasons, force
majeure, personal, family, or financial reasons.

The request must be submitted to the Program Commitee Program Commitee of the
IPP after the student has completed the registration process. In exceptional cases, and
due to reasons of force majeure, the request may be submitted even after the
registration period has ended. The Program Commitee may request additional
supporting documents to verify the stated reasons. Suspension of studies is granted
by formal decision of the Program Commitee.

Students who have been granted suspension for two consecutive semesters may,
upon request to the Program Commitee, terminate the suspension early and return to



the program. This request must be submitted no later than two weeks before the start
of the second semester of the suspension. Upon their return, students remain subject
to the academic regulations and curriculum in effect at the time of their original
enrollment.
D. Dismissal of Postgraduate Students
1. Decisions regarding the dismissal of postgraduate students are made by the Program
Commitee Program Commitee of the Interinstitutional Postgraduate Program (IPP),
following a recommendation by the Program Director. The Committee acts in
accordance with the relevant provisions of the Internal Regulation of Postgraduate
Studies.
2. Indicative grounds for dismissal include:
e awritten request for withdrawal submitted by the student;
e insufficient academic progress, evidenced by lack of participation in the
educational process (e.g., absence from classes, failure to sit for examinations);
e exceeding the maximum permitted duration of studies as defined in the IPP
regulations;
o failure to meet other obligations set by the Internal Regulation of the Program;
e conduct that violates academic integrity and ethics, as defined by applicable
legislation and the Academic Code of Conduct of the Democritus University of
Thrace.

6. Terms of Enroliment and Attendance

Prior to enrollment, each applicant must carefully read and accept
the Regulations governing the operation of the Interinstitutional Postgraduate Program (IPP).
Acceptance of the Regulations constitutes a fundamental condition for both the acquisition
and maintenance of postgraduate student status.

All admitted students participate in the IPP under the terms and conditions explicitly
defined in the program’s regulations.

7. Library
To support both education and research, the Democritus University of Thrace operates a
unified, decentralized, and autonomous Central Library Unit under the name: “Library and
Information Center of DUTH.” The Central Library (https://lib.duth.gr/), by decision of the
university administration, is based in Komotini.
Due to the geographical distribution of the University across four cities in Thrace (Komotini,
Xanthi, Alexandroupoli, and Orestiada), the Central Library is administratively organized
into nine (9) Faculty Libraries and Departmental Library Units, as follows:

e Library of the Faculty of Law and the Faculty of Social, Political & Economic Sciences

e Library of the Faculty of Physical Education and Sport Science

e Library of the Department of History & Ethnology

e Library of the Department of Greek Philology

e Library of the Department of Language, Literature and Culture of the Black Sea

Countries

e Library of the Polytechnic School

e Library of the Faculty of Health Sciences

e Library of the School of Education Sciences
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e Library of the School of Agricultural and Forestry Sciences
Through the Central Library’s website (https://lib.duth.gr), postgraduate students may search
for resources (books, journals, etc.) and identify the location of materials across the different
library branches, in order to proceed with borrowing. In addition, equivalent academic
libraries are available at the campuses of the collaborating institutions of the IPP. The central
libraries of these institutions are:
e Central Library of Aristotle University of Thessaloniki
https://www.lib.auth.gr/en/b001
e Central Library of the University of Western Macedonia
https://library.uowm.gr

8. Language of Instruction and Thesis Writing

The language of instruction for all courses offered in the Interinstitutional Postgraduate
Program (IPP) is Greek. The Master’s Thesis may be written in either Greek or English, upon
request by the student and with the approval of both the thesis supervisor and the Director
of the IPP. In cases where the thesis is written in English, it must be accompanied by
a comprehensive summary in Greek.

9. Academic Calendar and Course Schedule

Courses in the Interinstitutional Postgraduate Program (IPP) begin in October. Each
semester (fall and spring) consists of 13 weeks of instruction. At the end of each semester,
there is a period of 3 to 4 weeks allocated for the evaluation and assessment of postgraduate
students.

At the beginning of each semester, the course schedule is established. Each course may be
taught by one or more instructors, and for every course, a course coordinator is appointed by
the Program Commitee Program Commitee.

Attendance is mandatory and is monitored by the instructor(s). Students are allowed to
miss up to 20% of the total contact hours for each course. In cases where absences exceed
this limit due to serious reasons (excluding professional obligations), the student may submit
a written request to the Program Commitee Program Commitee, which will decide whether
to approve the exception.

10. Assessment

The assessment of student performance in each course and other educational activities is
the responsibility of the instructor(s) and may include written or oral examinations,
the preparation and/or presentation of assignments, practical exercises, or a combination of
these methods. The assessment criteria for each course are communicated to students at the
beginning of the semester by the course coordinator.

Courses offered in the fall semester are assessed during the January examination period,
and courses offered in thespring semester during theJune examination period.
The September resit examination periodincludes assessments for courses from both
semesters. Final grades are submitted after the completion of the course and its evaluation,
under the responsibility of the course coordinator. Grades are officially recorded as follows:

e February and September for fall semester courses

e June and September for spring semester courses
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The grading scale ranges from 0 to 10, with 5.0 as the minimum passing grade. Grades are
reported with one decimal point.

In specific cases, written or oral examinations may be conducted remotely, using secure
digital platforms that ensure user authentication, identity verification, and monitoring of the
examination process, where necessary.

For courses where written assignments form part of the assessment, the assignment topics
are announced in a timely manner, and the submission deadlines are included in the semester
schedule provided to students.

If a student fails the same course more than three (3) times, they may submit a written
request to the Director of the IPPto be assessed by athree-member examination
committee composed of faculty members of the IPP. The original course instructor(s) may not
participate in this committee. The reassessment may take place at any point during the
academic year.

Examination materials (e.g., papers, assignments, answer sheets) that are not returned to
students are kept on file for twelve (12) months after the end of the respective examination
period.

11. Distance Learning

The educational process of the Interinstitutional Postgraduate Program (IPP) may be
organized wusing ahybrid or blended learning model, which combines in-person
instruction with synchronous distance learning methods.

Up to 60% of instruction may be delivered through synchronous online teaching. The
collaborating departments provide the necessary infrastructure to support remote teaching,
including videoconferencing classrooms and licensed educational software platforms for
distance learning.

Each postgraduate student is required to have access to basic technological equipment,
including a computer with internet access, webcam, and microphone, in order to attend
classes and participate in assessment procedures. Any additional technological
requirements for participation in teaching and evaluation activities will be specified in
the annual call for applications issued by the IPP.

12. Curriculum Structure

The total number of European Credit Transfer and Accumulation System (ECTS) credits
required for the award of the Postgraduate Diploma of Specialization (PDS) is ninety (90).

The standard duration of studies for the completion of the Interinstitutional Postgraduate
Program (IPP) is three (3) academic semesters. The IPP offers three (3) specialization tracks:
“Science Education”, “Environment and Sustainability Education”, and “Physics Education and
Educational Technology”. The structure of the curriculum for all three specialization tracks is
outlined as follows:

. ) Environment and Physics Education and
Science Education L .
Semester Track Sustainability Educational
Education Track Technology Track
A Common courses for all tracks
B One common course




specialization courses

specialization courses

specialization courses

EITHER
Master's Thesis
OR
Two common courses
+ two specialization
courses

EITHER
Master's Thesis
OR
Two common courses
+ two specialization
courses

EITHER
Master's Thesis
OR
Two common courses
+ two specialization
courses

To obtain the degree, students must successfully complete all required courses during the
first and second semesters (A and B), and either submit and defend a Master's Thesis, or
complete all required courses offered in the third semester (C), according to the selected
track.

Course Schedule and Structure

Each course consists of thirty-nine (39) instructional hours per semester, delivered through
a hybrid teaching model that combines 40% in-person instruction with 60% synchronous
distance learning. Courses are categorized as Common courses (shared across all
specialization tracks), and Specialization-specific courses, which are further classified as
Compulsory (required for each track), and Optional (students choose from a predefined list).
Each semester includes two elective courses per specialization track, which are listed
in separate tables following the detailed semester structure. The full course schedule of the
IPP, organized by semester and specialization track, is structured as follows:

Semester A

»n u

Applicable to all three tracks: “Science Education”, “Environment and Sustainability Education”,
and “Physics Education and Educational Technology”

Course .
Code Course Title Course Type | ECTS
KA Psy?hologlcal and Epls'temologlcal Approaches in Science and Compulsory 3
Environmental Education
K-IA Con‘temporary Educatl'onal Approaches in Science and Compulsory 3
Environmental Education
K-3A Teachnt\g—Learn.mg Environments in Suencg and Environmental Compulsory 7
Education: Design, Development & Evaluation
KA NorT—formaI Teaching—l'_earning Environments in Science and Compulsory 7
Environmental Education
Total ECTS for Semester A 30
Semester B
Science Education Track
Course .
Code Course Title Course Type | ECTS
K-1B Educational Research Methodology Compulsory 8
AQE-2B Contemporary Approaches and Digital Technologies in Science | Specialization 3
Education in Primary Level Education compulsory
AQE-3B Professional Development and Pedagogical Content Specialization 7
Knowledge compulsory
AQE-4B Optional Course (one of the two optional courses in the table Specialization 7
immediately below) optional




Total ECTS for Semester B ‘ 30 ‘
Semester B
Optional courses in Science Education Track
Course .
Code Course Title Course Type ECTS

Specializati

OET-3B | The Laboratory Approach to the Science Teaching peaa‘ 'zation 7
optional

NEP-38 Education for Environment and Sustainability: Contemporary | Specialization 7
Issues and Approaches optional




Semester C

Science Education Track

Course .
Code Course Title Course Type ECTS
AIMA Master Dissertation Compulsory 30
Total ECTS for Semester C 30
Semester C
Science Education Track
Course .
Code Course Title Course Type | ECTS
K-1r Instructional Design and Contemporary Educational Activities Compulsory 8
K-2I Design and Development of Teaching Materials Compulsory 8
AQE-3r Intercultural and Inclusive Approaches in Science Education Specialization 7
compulsory
AQE-4r Optional Course (one of the two optional courses in the table | Specialization 7
immediately below) optional
Total ECTS for Semester C 30
Semester C
Optional courses in Science Education Track
Course .
Code Course Title Course Type ECTS
DOET-3T Contemporary Science Issues and their Instruction Speaa‘llzatlon 7
optional
Communication, Literacy and Public Understanding: Specialization
MEP-3r . 7
Contemporary Issues and Approaches optional
Semester B
Environment and Sustainability Education Track
Course .
Code Course Title Course Type | ECTS
K-1B Educational Research Methodology Compulsory 8
NEP-2B Digital Approaches to Education for Environment and Specialization 3
Sustainability compulsory
NEP-3B Education for Environment and Sustainability: Contemporary Specialization 7
Issues and Approaches compulsory
NEP-4B Optional Course (one of the two optional courses in the table | Specialization 7
immediately below) optional
Total ECTS for Semester B 30
Semester B
Optional courses in Environment and Sustainability Education Track
Course .
Code Course Title Course Type ECTS
Specializati
OET-3B | The Laboratory Approach to the Science Teaching pectalization 7

optional




Professional Development and Pedagogical Content

Specialization

ADE-3B 7
o Knowledge optional
Semester C
Environment and Sustainability Education Track
Course .
Code Course Title Course Type ECTS
AITA Master Dissertation Compulsory 30
Total ECTS for Semester B 30
Semester C
Environment and Sustainability Education Track
Course .
Code Course Title Course Type | ECTS
K-1r Instructional Design and Contemporary Educational Activities Compulsory 8
K-2I Design and Development of Teaching Materials Compulsory 8
NEP-3[ Communication, Literacy and Public Understanding: Specialization 7
Contemporary Issues and Approaches compulsory
NEP-4r Optional Course (one of the two optional courses in the table | Specialization 7
immediately below) optional
Total ECTS for Semester C 30
Semester C
Optional courses in Environment and Sustainability Education Track
Course .
Code Course Title Course Type ECTS
Specializati
OET-3I | Contemporary Science Issues and their Instruction peC|a‘ 'zation 7
optional
Specializati
A®E-3I | Intercultural and Inclusive Approaches in Science Education pii)';::a;on 7




Semester B

Physics Education and Educational Technology Track

Course

Code Course Title Course Type | ECTS
K-1B Educational Research Methodology Compulsory 8
OET-2B Teaching & Learning in Physics with Digital Technology Specialization 3
compulsory
DET-38 The Laboratory Approach to the Science Teaching Specialization 7
compulsory
OET-4B Optional Course (one of the two optional courses in the table | Specialization 7
immediately below) optional
Total ECTS for Semester C 30
Semester B
Optional courses in Physics Education and Educational Technology Track
Course .
Code Course Title Course Type ECTS
NEP-38 Education for Environment and Sustainability: Contemporary | Specialization 7
Issues and Approaches optional
AQE-3B Professional Development and Pedagogical Content Specialization 7
Knowledge optional
Semester C
Physics Education and Educational Technology Track
Course .
Code Course Title Course Type ECTS
AITA Master Dissertation Compulsory 30
Total ECTS for Semester C 30
Semester C
Physics Education and Educational Technology Track
Course .
Code Course Title Course Type | ECTS
K-1r Instructional Design and Contemporary Educational Activities Compulsory 8
K-2I Design and Development of Teaching Materials Compulsory 8
DET-3T Contemporary Science Issues and their Instruction Specialization 7
compulsory
DOET-4T Optional Course (one of the two optional courses in the table | Specialization 7
immediately below) optional
Total ECTS for Semester C 30
Semester C
Optional courses in Physics Education and Educational Technology Track
Course .
Code Course Title Course Type ECTS
NEP-3[ Communication, Literacy and Public Understanding: Specialization 7
Contemporary Issues and Approaches optional
Specializati
A®E-3I | Intercultural and Inclusive Approaches in Science Education pii)';::a;on 7




13. Courses and Instructors

The following table lists the courses offered in the Interinstitutional Postgraduate Program

(IPP), including the course codes, titles, and the instructors responsible for each course.

Course
code

Course Title

Instructors

K-1A

Psychological and Epistemological Approaches in Science and
Environmental Education

W)

. Pnevmatikos
. Tselfes

. Kanderakis

. Stefanidou

. Papageorgiou
. Zarkadis

K-2A

Contemporary Educational Approaches in Science and
Environmental Education

. Psillos

. Kariotoglou

. Hatzikraniotis
. Molohidis

. Zoupidis

. Papadopoulou

O P> MmMmUOUOZO00ZL

K-3A

Teaching-Learning Environments in Science and
Environmental Education: Design, Development & Evaluation

I. Lefkos

E. Petridou
A. Sofianidis
G. Peikos

L. Manou

I. Starakis
N. Zarkadis

K-4A

Non-formal Teaching-Learning Environments in Science and
Environmental Education

P. Kariotoglou
A. Molohidis

G. Malandrakis
M. Karnezou

A. Papanikolaou

K-1B

Educational Research Methodology

D. Stamovlasis
A. Retali
A. Markos

K-1r

Instructional Design and Contemporary Educational Activities

A. Molohidis
G. Malandrakis
E. Petridou

K-2r

Design and Development of Teaching Materials

I. Lefkos
E. Petridou
A. Sofianidis

AQDE-2B

Contemporary Approaches and Digital Technologies in
Science Education in Primary Level Education

A. Zoupidis
A. Sofianidis
S. Hadjileontiadou

ADE-3B

Professional Development and Pedagogical Content
Knowledge

A. Zoupidis

P. Kariotoglou
M. Haitidou
C. Tsaliki

AQE-3T

Intercultural and Inclusive Approaches in Science Education

G. Mavrommatis
A. Koutsoklenis
C. Maligkoudi

A. Sofianidis




. Stylianidou

MEP-2B

Sustainability

Digital Approaches to Education for Environment and

. Papadopoulou
. Malandrakis

. Papanikolaou
. Sofianidis

. Amprazis

MEP-3B

Education for Environment and Sustainability: Contemporary
Issues and Approaches

. Papadopoulou
. Mogias

. Malandrakis

. Papanikolaou
. Amprazis

MEP-3r

Communication, Literacy and Public Understanding:
Contemporary Issues and Approaches

. Papadopoulou
. Malandrakis

. Papanikolaou
. Sofianidis

. Amprazis

OET-2B

Teaching & Learning in Physics with Digital Technology

. Hatzikraniotis
. Molohidis

. Polatoglou

. Petridou

OET-3B

The Laboratory Approach to the Science Teaching

. Hatzikraniotis
. Molohidis

. Papadopoulou
Pavlidis

Makri

OET-3T

Contemporary Science Issues and their Instruction

. Hatzikraniotis
. Laskarakis
. Molohidis
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IPP Instructors

A. Democritus University of Thrace

a/a | Instructor Research interests
Conceptual understanding and factors influencing
Zarkadis Nikolaos students’ comprehension of the microworld.
1 | PostDoc Researcher Exploration of the nature of knowledge in related
nikoszar@gmail.com scientific domains. Teaching practices for fostering the
understanding of environmental issues.
- . Inquiry-based teaching and learnin
Zoupidis Anastasios d . : & . &
. environments, teacher professional development,
2| Assistant Professor and contemporary trends in science education
azoupidis@eled.duth.gr . P 4
curricula.
Koutsoklenis Athanasios . . A .
. Inclusive pedagogy and education of individuals with
3 | Assistant Professor special educational needs
akoutsok@eled.duth.gr P '
. . - Research interests include education of minorit
Maligkoudi Christina . . . . Y .
. groups, issues of intercultural and inclusive education,
4 | Assistant Professor bilingual education, and teaching of the Greek
cmaligko@eled.duth.gr & ’ &
language.
5 Markos Aggelos Data analysis in the social sciences, multivariate
Professor statistical analysis, and psychometric evaluation.



mailto:nikoszar@gmail.com
mailto:azoupidis@eled.duth.gr
mailto:akoutsok@eled.duth.gr
mailto:cmaligko@eled.duth.gr

amarkos@eled.duth.gr

Mavrommatis Giorgos

Minority and intercultural education, education of
historical and immigrant minorities, with a focus on

6 | Associate Professor . . .
Greece and particularly on the issue of educating
gmavromm@psed.duth.gr . S
children from the minority in Thrace.
Mogias Athanasios Education for the Protection of the Natural
7 | Associate Professor Environment, Environmental Education, Ocean and
amogias@eled.duth.gr Climate Literacy.
Papageorgiou Georgios . . . . .
pageorg g Chemistry with an emphasis on Chemistry Education
8 | Professor and Organic Chemistr
gpapageo@eled.duth.gr & y-
. . . Digital technologies in educational practice, learnin
Hadjileontiadou Sofia g' . & . 'p . . &
. design, modeling and gamification in digital learning
9 | Assistant Professor . . .
. environments, educational robotics and STEAM
schatzil@eled.duth.gr .
education.
B. University of Western Macedonia
a/a | Instructor Research interests
Amprazis Alexandros Education for sustainable development, learning in the
10 | PostDoc Researcher natural environment, and teaching about plant
alexamprazis@hotmail.com organisms.
. Study of learners’ cognitive structure, design,
Kariotoglou Petros . . .
. development, implementation and evaluation of
11 | Emeritus Professor . . -
. Teaching and Learning Sequences, and the organization
pkariotog@uowm.gr . .
of visits to Science and Technology centers.
Papadopoulou Penelope Biology Education, Environmental Education, and
12 | Professor . .
Education for Sustainability.
ppapadopoulou@uowm.gr
Papanikolaou Anastasios . . .
p, Environmental Education and  Education for
13 | Assistant Professor S
. Sustainability.
apapanikolaou@uowm.gr
Pnevmatikos Dimitrios Developmental Psychology, Conceptual Development
14 | Professor and Learning, Emotional and Moral Development,
dpnevmat@uowm.gr Motivation in Education, Psychology of Development.
Retali Anna Carolina . . .
. Research Methodology in Educational Sciences, Factors
15 | Assistant Professor .
. Related to Student Performance in the PISA Programme.
kretali@uowm.gr
Science Education, Pre-service Teacher Education in
. Early Childhood and Primary Science Teaching and
Sofianidis Aggelos Y . y . 8
Learning, Development of Inclusive Approaches to
16 | EDIP . . .
o Science Teaching and Learning through the Use of
asofianidis@uowm.gr . . . . .
Emerging Immersive Technologies, with Emphasis on
Augmented Reality Technologies.
C. Aristotle University of Thessaloniki
a/a | Instructor Research interests
Laskarakis Argirios . .
. 8 Physics and Materials Technology at the Nanoscale —
17 | Associate Professor - .
. Development of Thin Films and Nanomaterials.
alask@physics.auth.gr
. Environmental Education,
18 | Malandrakis Giorgos

Education for Sustainability.



mailto:amarkos@eled.duth.gr
mailto:gmavromm@psed.duth.gr
mailto:amogias@eled.duth.gr
mailto:gpapageo@eled.duth.gr
mailto:schatzil@eled.duth.gr
mailto:alexamprazis@hotmail.com
mailto:pkariotog@uowm.gr
mailto:ppapadopoulou@uowm.gr
mailto:apapanikolaou@uowm.gr
mailto:dpnevmat@uowm.gr
mailto:kretali@uowm.gr
mailto:asofianidis@uowm.gr
mailto:alask@physics.auth.gr

Associate Professor
gmalandrakis@eled.auth.gr

Molohidis Anastasios

Teaching and Learning of Physics in Basic Education,
Initial Teacher Education and In-Service Training,
Formal and Informal Learning Contexts,

19 | Associate Professor . . .
. Design — Development — Implementation — Evaluation
tasosmol@physics.auth.gr . . . .
of Innovative Teaching and Learning Sequences Using
ICT.
Neotectonic Structure and Evolution of Seismically
Active Regions of Greece, Paleoseismology —
Pavlidis Spiros . : . . &Yy
. Seismotectonics — Archaeoseismology,
20 | Emeritus Professor . . . .
. Volcanotectonics, Active Tectonics — Geodynamics of
pavlides@geo.auth.gr L . .
the Aegean, Seismic Sea Waves (Tsunamis), History,
Philosophy, and Didactics of Geosciences.
. . Design, development, implementation, and evaluation
Petridou Eleni & . P . P . .
of Teaching and Learning Sequences (TLS) in Science
21 | EDIP . e S .
. Education; Utilization of scientific models and ICT in the
elepet@physics.auth.gr .
educational process.
Polatoglou Hariton . .
. Study of Physics teaching and the development of
22 | Emeritus Professor advanced technology teaching tools
hariton@physics.auth.gr &Y & '
Neo-Piagetian learning theories, Science education,
Methodological and epistemological issues of
e contemporary Social Sciences related to theory
Stamovlasis Dimitrios . . L
construction, Application of advanced statistical
23 | Professor . . .
. . methods in the analysis of Educational Research data,
stadi@edlit.auth.gr . . .
Nonlinear dynamics, complexity, catastrophe theory,
entropy and related fields, and their application in the
social and behavioral sciences.
. - s Development and evaluation of Teaching-Learnin
Hatzikraniotis Evripidis P . q . g
Sequences on STEM topics, Nanotechnology, inquiry-
24 | Professor . . . . L .
. . based learning and experimentation with digital media
evris@physics.auth.gr . .
and the use of mobile devices.
Modeling students’ and teachers’ reasoning and skills
Psillos Dimitrios in science and ICT; development and evaluation of
25 | Retired Professor innovative, evidence-based teaching practices and ICT-
psillos@eled.auth.gr based learning environments for the improvement of
science education.
D. External collaborators
a/a | Instructor Research interests
Kanderakis Nikolaos The construction of the concept of work in mechanics:
26 | Drin History of Science, Teacher | philosophers, mathematicians, and engineers in
nikanderakis@yahoo.gr interaction.
Karnezou Maria
Management and Coordination in . .
8 . Non-formal science education and the role of
27 | the Educational Programs

Department of NOESIS
karnezou@noesis.edu.gr

educators.



mailto:gmalandrakis@eled.auth.gr
mailto:tasosmol@physics.auth.gr
mailto:pavlides@geo.auth.gr
mailto:elepet@physics.auth.gr
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mailto:evris@physics.auth.gr
mailto:psillos@eled.auth.gr
mailto:nikanderakis@yahoo.gr
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Lefkos loannis

Applications of Informatics and Digital Technologies in

28 | EDIP PAMAK Education, Utilization of Digital Technologies, STEM
lefkos@uom.edu.gr Approaches, Scientific Literacy and Robotics.

Manou Leonidas Nanotechnology in Education and Educational Design,

29 | Drin Science Education, Teacher | Development and Evaluation of Teaching and Learning
Imanoul@gmail.com Sequences for Teacher Education in Nanotechnology.
Ma.k” Kiriaki . Geoscience Education, Historical Evolution of

30 | Drin Geology Education, Teacher . L

. Geoscience Teaching in Greece.
kmakri@geo.auth.gr
Peikos Giorgos Development and evaluation of Teaching-Learning

31 | PostDoc Researcher UC Sequences, Study of conceptual change and critical
giorgospeikos@gmail.com thinking.

. . Didactics of Physics and Astronomy, Students’
Starakis loannis . . . .
conceptions, Design—Implementation—Evaluation of

32 | EDIP EKPA . .

: Teaching-Learning Sequences, The role of
gstarakakis@ecd.uoa.gr . L .
experimentation in teaching.
. . Science Education, Epistemological views of students
Stefanidou Constantina . . .
and teachers, STEM education, Didactic use of the
33 | EDIP EKPA . . S
. history of science, Informal learning in science
sconstant@primedu.uoa.gr .
education.
Stylianidou Nayia . Universal Design for Learning, Creative Writing,
SEP  member of Frederick ; .

34 . . Blended Learning, Augmented Reality, Teacher
University (Cyprus) Professional Development, Media Literac
dledu.sn@frederick.ac.cy P ’ v

. . Teacher Education — Teachers’ Beliefs and Practices,
Tsaliki Christina , . . —_
) ) . Study of Teachers’ Instructional Design Ability in
35 | Drin Science Education, Teacher . . ol .
- . Science Education within Blended Learning

tsalikix@gmail.com )
Environments.
Physics and the Application of Complexity Theory in the
Human Sciences, Meta-scientific Approaches in Science

. Education, Adaptations of Science Teaching to
Tselfes Vasilis . . . .
i Educational Environment Variables, Transformations of
36 | Emeritus Professor EKPA . . o .
Science Content in Interdisciplinary Teaching and
tselfesv@ecd.uoa.gr . . .
Learning Approaches — Science Curriculum
Development, Scientific Knowledge and Theatrical
Expression.
Haitidou Maria The development of pedagogical content knowledge in
37 | Drin Science Education, Teacher | science education through teachers’ reflection fostered

chaitidou@gmail.com

by innovative teaching and learning sequences.
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14. Brief description of the courses

A. Common compulsory courses

KA Psycho!ogical and Epistemological Approaches in Science and Environmental 8 ECTS
Education
SPECIALIZATION All specializations
SEMESTER 1t
COURSE TYPE Compulsory
PREREQUISITE COURSE None
LANGUAGE OF INSTRUCTION & Greek
ASSESSMENT
COURSE WEBSITE https://eclass.duth.gr/courses
D. Pnevmatikos, V. Tselfes, N. Kanderakis,
COURSE INSTRUCTORS C. Stefanidou, G. Papageorgiou, N. Zarkadis

COURSE OBJECTIVE
The course has a dual objective:
1. Onthe one hand, it aims to train postgraduate students in key dimensions and issues

related to learning and development during school age and adolescence. Additionally,
it seeks to connect basic psychological research with educational practice, particularly
in science and technoscience education.

On the other hand, it aims to familiarize students with philosophical and
epistemological perspectives, focusing on the fundamental concepts that underpin the
production, structure, and teaching of scientific knowledge. The course highlights
science not as a neutral and static body of knowledge, but as a dynamic, socially and
historically situated process—one that is also reflected in science curricula. Through
this lens, students are encouraged to think critically about the nature of science, its
methodology, and the implications these have for teaching and learning.

COURSE CONTENT
In relation to the first objective:

Thinking: Thinking as representation, problem solving, and dialogical reasoning
Knowledge and how it is constructed

Dual Process Theories and their implications for educational practice
Framework theories and the conceptual change approach

Mental models and the reorganization of knowledge

Refutational texts

Tools of scientific inquiry and understanding: Procedural knowledge

Epistemic beliefs

In relation to the second objective:

Exploration of the nature of scientific knowledge and how it is formed, transformed,
and integrated into Science Curriculum Frameworks. Text analysis of Science Curriculum
documents.



https://eclass.duth.gr/courses

e Critical evaluation of theoretical models representing "practice," such as those of A.
Pickering (internal perspective) and |. Hacking (external perspective). Systematic
applications of these models in targeted analyses / critical readings of teaching-learning
practices and Science Curricula.

e Study of the epistemological structures embedded in Curriculum Frameworks, i.e., how
they represent the relationship between theory and experimentation, the role of
experience and evidence, and how they are shaped by historical and social conditions.

e Introduction to a tripolar model for structuring Science Curricula (institutional,
instructional, and epistemological poles).

e Analysis of how epistemological and philosophical perspectives influence instructional
design, educational practices in science teaching, and learning outcomes.

LEARNING OUTCOMES
Upon successful completion of the course, students will be able to:

e Analyze and interpret major theories of cognitive development and learning—such as
conceptual change, mental models, and metacognition—and relate them to the
teaching of Science.

e Evaluate thinking and problem-solving processes, emphasizing the role of creativity and
metacognitive thinking in the educational process.

e Link students' epistemological beliefs to instructional practices, recognizing how their
views on the nature of knowledge influence learning.

e Analyze the role of self-regulation in learning and academic achievement,
understanding strategies that enhance self-regulated learning.

e Recognize the importance of emotions and socio-cognitive factors in the educational
process, connecting cognitive development with interpersonal communication in the
classroom.

e Apply interventions aimed at fostering students' creative and reflective thinking by
designing instructional strategies grounded in research on the psychology of learning.

e Analyze and utilize scientific knowledge as a dynamic, socially and historically shaped
process, deconstructing the view of science as neutral and static.

e Evaluate and transform Science Curricula through different epistemological and
philosophical perspectives, identifying and connecting their institutional, instructional,
and epistemological parameters.

e Select and apply appropriate theoretical models from the Sociology of Knowledge and
Cultural Studies (e.g., A. Pickering, O. Patterson), Philosophy (e.g., I. Hacking, A. N.
Whitehead), and Social Psychology (e.g., |. Ajzen & M. Fishbein) in the analysis of
teaching and learning practices.

e Design and assess innovative science teaching and learning proposals, tailored to
contemporary societal challenges (e.g., climate crisis, uncertainty management).

RECOMMENDED LITERATURE
e [veupatikog, A. (2022). Evvololoyikr) aAdayn kat StbaokaAia umo to mplopa tng
@eswplag MAawoiou. Psychology: The Journal of the Hellenic Psychological
Society, 27(1), 117-122.
e Vosniadou, S. (2001). How Children Learn. Educational Practices Series-7. UNESCO



Vosniadou, S., & Brewer, W. F. (1987). Theories of knowledge restructuring in
development. Review of Educational Research, 57(1), 51-67.

Vosniadou, S. (1994). Capturing and modeling the process of conceptual

change. Learning and Instruction, 4(1), 45-69.

Vosniadou, S., loannides, C., Dimitrakopoulou, A., & Papademetriou, E. (2001).
Designing learning environments to promote conceptual change in science. Learning
and Instruction, 11(4-5), 381-419.

Vosniadou, S. (2019, April). The development of students' understanding of science.

In Frontiers in Education (Vol. 4, p. 32). Frontiers Media SA.

Vosniadou, S., Pnevmatikos, D., Makris, N., Lepenioti, D., Eikospentaki, K., Chountala,
A., & Kyrianakis, G. (2018). The recruitment of shifting and inhibition in on-line science
and mathematics tasks. Cognitive Science, 42(6), 1860-1886.

Kapapavidou, A., & Mvevpatikog, A. (2024). H napéupacn Twy Slatodntikwyv yvwoswv
HEoW TwV Bewplwv SMANG enetepyaciag. MaveAAnvio ZuveéSplo TNG ALGAKTIKAG TwWV
Quowkwyv Ermotnuwv kat Néwv Texvoloywwv otnv Exknaidevon, 13, 377-382.
Xplotoboulou, M., & Mvevpatikog, A. (2023). Mia didaktikr pabnolakn akolouBia
yla tnv mpowBnon SLadkaoTkAG Kal SNAWTLKAG yvwong UE TN Xprion pOUIOT
KOLVWVLIKNG apwyng: Baolkég apxEg SLOAKTIKOU OXESLOOMOU KAl N ATMOTEAECUATIKOTNTA
Toug. NaveAAvio Zuvedplo tng AdakTtikng Twv Quotkwy Emotnpwy kot NEwv
Texvoloywwv otnv Exkmaidevon.

Zoupidis, A., Pnevmatikos, D., Spyrtou, A., & Kariotoglou, P. (2016). The impact of the
acquisition of Control of Variables Strategy and nature of models in floating-sinking
phenomena reasoning and understanding of density as property of

materials. Instructional Science, 44(4), 315-334.

Alters, B. (1997). Whose Nature of Science? Journal of Research in Science Teaching,
34(1), 39-55.

Hacking, I. (1992). The Self Vindication of the Laboratory Sciences, in A. Pickering (ed.),
Science as practice and culture. The University Chicago Press, 29-64.

Hacking, I. (1995). Representing and Intervening (12th edition). Cambridge University
Press.

Kapwwtoylou, M. kat ToeAdég, B. (2000). Avalutikd Mpoypdupata Duotkwv
Emotnuwyv: EmwotnuoAoyikn, AlSokTiky Kol Oeouikr) mpoogyylon. Emdewpnon
Quotkric, 31, 19-28.

Knorr-Cetina, K. (1981). The Manufacture of Knowledge, Pergamon Press.

Pickering, A. (1995). The Mangle of Practice. Chicago: The University Chicago Press.
Pickering, A. (Ed). (1992). Science as practice and culture. The University Chicago Press.
Psillos, D., Tselfes,V. & Kariotoglou, P. (2004), An epistemological analysis of the
evolution of didactical activities in teaching-learning sequences: the case of fluids,
International Journal of Science Education, 26, 555-578.

Radder, H. (1996). In and about the world. State University Press.

Tselfes, V., Kariotoglou, P. & Epsimos, G. (2005). Developing a three-pole framework for
studying Science Curricula. In proceedings of ESERA “05: Contributions of research to
enhancing students’ interest in learning science, Barcelona: ESERA (ISBN 689-1129-1),
70-73 (kat oto http://na-serv.did.gu.se/ESERA05/cd/pdfs/eBook. pdf#page=70).
Toehdég, B. (2003). Mwa mpotaon yia tn didaokaiia twv Epyaoctnplokwv Ouolkwv
Emotnuwy otnplypévn otnv katd lan Hacking mpooéyylon tg «€o0wTePLKNG {wng»




toug, oto K. ZkopdoUAng & A. XaAkia (Emup.), H ouuBoAn tng¢ lotopiac ko tng
Qurooopiac twv Quoikwv Emotnuwv otn Aldackadia twv Quokwv Emiotnuwv,
ABnva: NTAE, EKMNA, 259-271.

K-2A ‘ Contemporary Educational Approaches in Science and Environmental Education ‘ 8 ECTS ‘

SPECIALIZATION All specializations
SEMESTER 1t
COURSE TYPE Compulsory
PREREQUISITE COURSE None
LANGUAGE OF INSTRUCTION & Greek
ASSESSMENT
COURSE WEBSITE https://eclass.duth.gr/courses
D. Pslllos, P. Kariotoglou, E. Hatzikraniotis, A.
COURSE INSTRUCTORS Molohidis, A. Zoupidis, P. Papadopoulou

COURSE OBJECTIVE
The course aims at an in-depth exploration of key concepts related to Science Teaching. It

introduces fundamental teaching concepts (such as the aims and objectives of instruction,
lesson planning, organization, implementation and assessment of teaching, metacognition,
the role of “errors” and their pedagogical value, etc.) and discusses contemporary approaches
to teaching methodology, including inquiry-based learning, collaborative learning, problem-
solving strategies, and the development of creative thinking.

COURSE CONTENT

Elements of Constructivism — Inquiry-based Learning
21st Century Skills

The Inquiry Continuum — The DIEDIA Inquiry Model
Multiple Representations — Scaffolding

Simulations and Virtual Laboratories

Experimental Design — Control of Variables Strategy (CVS)
Models and Modeling Processes

Teaching and Learning Sequences

Technological Pedagogical Content Knowledge (TPACK)
The Nature of Science — The Nature of Scientific Inquiry

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

understand learning theories and teaching models for the design and development of
instructional interventions,

distinguish between various teaching models for instructional design,

apply different teaching models to design innovative instructional interventions,
design and develop instructional learning sequences,

utilize multiple representations and evaluate their affordances by integrating them
into instructional design,




e incorporate both traditional and modern tools into their teaching plans, and
e develop assessment tools for evaluating students’ knowledge and skills.

RECOMMENDED LITERATURE

e D. Psillos, P. Kariotoglou (Eds) (2016) Iterative Design of Teaching Learning Sequences:
Introducing the Science of Materials in European Schools. Springer, ISBN 978-94-007-
7807-8.

e T.A. Mikropoulos (Ed.)(2018), Research on e-Learning and ICT in Education, Springer,
https://doi.org/10.1007/978-3-319-95059-4_18

e D. Sokotowska, M. Michelini (Eds)(2018), The Role of Laboratory Work in Improving
Physics Teaching and Learning, Springer, ISBN 978-3-319-96183-5

e D. F. Treagust, R. Duit, H. E. Fischer (Eds)(2017) Multiple Representations in Physics
Education. Springer, ISBN: 978-3-319-58912-1

e S. Ainsworth (1999) The functions of multiple representations. Computers & Education

33, 131-152.
K-3A Tea(.:hing—Learning Environment‘s in Science and Environmental Education: 7 ECTS
Design, Development & Evaluation
SPECIALIZATION All specializations
SEMESTER 1t
COURSE TYPE Compulsory
PREREQUISITE COURSE None
LANGUAGE OF INSTRUCTION & Greek
ASSESSMENT
COURSE WEBSITE https://eclass.duth.gr/courses
I. Lefkos, E. Petridou, A. Sofianidis, G. Peikos, L.
COURSE INSTRUCTORS Manou, |. Starakis, N. Zarkadis

COURSE OBJECTIVE

The course introduces teaching models, conceptions of learning and motivation theory, as
well as instructional strategies (inductive-hypothetical, deductive, inductive-deductive,
guided inquiry, teaching of procedural knowledge). It also addresses the concept and
limitations of the “teaching model” and explores the characteristics and design principles of
an instructional learning sequence.

COURSE CONTENT
e Design and Development of Worksheets.
e Design and Development of Teaching Scenarios
e Didactic Transformation Transformation of Content
e Teaching-Learning Sequence (TLS)
e Design, Development, and Evaluation of TLS
e [terativity and Transferability in Teaching-Learning Sequences



https://eclass.duth.gr/courses

LEARNING OUTCOMES
Upon successful completion of the course, participants will be able to:

Identify and describe fundamental teaching models and learning theories applied to
Science and Environmental Education.

Analyze and compare various instructional strategies (e.g., inductive, deductive,
guided inquiry) in terms of their aims and implementation within science learning
environments.

Explain the concept and limitations of a “teaching model” and assess its
appropriateness in relation to learning objectives and student characteristics.

Apply principles of didactic content transformation to convert scientific knowledge
into teachable content suitable for the classroom.

Design comprehensive worksheets and instructional scenarios tailored to the needs of
specific student groups.

Develop Teaching-Learning Sequences (TLS) that incorporate theoretical principles,
address cognitive obstacles, and emphasize procedural knowledge in science.
Critically evaluate existing TLS in terms of their pedagogical adequacy, scientific
accuracy, and transferability.

Implement tools and methods to assess the effectiveness of instructional interventions
in the field of Science Education.

Justify their instructional decisions using learning theories and student motivation
frameworks, aiming to enhance student engagement and interest in science.
Collaborate creatively to design and improve instructional scenarios, utilizing feedback
and dialogue as means of professional development.

RECOMMENDED LITERATURE

KaplwtoyAou, M. (2006). MNatdaywylkn yvwaon MEPLEXOUEVOU PUOLKWV ETILOTNHWV.
@eooalovikn: Npdadnua.

XoAkia, K. (2012). Addaokovtag puolkeg emotipeg. ABnva: Ekdooelg Matadkn.
KapwwtoyAou, M. M. (2021). O Adaktikdg MetaoxnUatiopog MNepLexopévou Kat n
Avaykalotnta otn Adaktiki Quotkwy Emotnpwy: Zntipoata, Evpipata Kot
Mpotdoelg. Epeuva yla tnv Exnaidevon otig Quotkeg Emotipeg kat tnv TexvoAoyia,
1(1), 39-62.

Zoumidng, A. (2012). AldaokaAia kat pabnon Ke Tn Xprion HovieAwvV GuOLKWV
ETULOTNUWV KoL TEXVoAoyiag: epapuoyn ota patvopeva tng mAEuong kat tng BUBLONG
(Doctoral dissertation).

Méheut, M., & Psillos, D. (2004). Teaching—learning sequences: aims and tools for
science education research. International Journal of Science Education, 26(5), 515-535.
Psillos, D., & Kariotoglou, P. (Eds.). (2015). Iterative Design of Teaching-Learning
Sequences: Introducing the Science of Materials in European Schools. Springer.
Guisasola, J., Zuza, K., Ametller, J., & Gutierrez-Berraondo, J. (2017). Evaluating and
redesigning teaching learning sequences at the introductory physics level. Physical
Review Physics Education Research, 13(2), 020139.

Duschl, R., Maeng, S., & Sezen, A. (2011). Learning progressions and teaching
sequences: A review and analysis. Studies in Science Education, 47(2), 123-182.




Viiri, J., & Savinainen, A. (2008). Teaching-learning sequences: A comparison of
learning demand analysis and educational reconstruction. Latin-American Journal of
Physics Education, 2(2), 1.

K-AA Non—formal Teaching-Learning Environments in Science and Environmental 7 ECTS
Education
SPECIALIZATION All specializations
SEMESTER 1t
COURSE TYPE Compulsory
PREREQUISITE COURSE None
LANGUAGE OF INSTRUCTION &
Greek
ASSESSMENT
COURSE WEBSITE https://eclass.duth.gr/courses
P. Kariotoglou, A. Molohidis, G. Malandrakis, M.
COURSE INSTRUCTORS .
Karnezou, A. Papanikolaou

COURSE OBJECTIVE
Basic concepts and principles of non-formal education are introduced, with emphasis on

stude

nt visits to techno-scientific museums and scientific laboratories.

Postgraduate students, drawing on contemporary research (through the study and
discussion of key research articles), are trained in the design, implementation, and evaluation

of stu

dent visits to non-formal education settings.

COURSE CONTENT

Museums — Techno-scientific Centers.

The constructivist museum — Virtual museums.

Other site visits (e.g., museums, aquariums, technology & science centers), natural
environments, human-made environments, professional spaces.

Field education (e.g., measurements, observations, interviews, photographs, audio
recordings, videos).

Activities before, during, and after the visit.

Environmental Education Centers — Protected area management agencies.

Evaluation and dissemination methods (e.g., posters, digital stories, blogs, websites,
poster displays, tree planting)

The role of the educator in organizing and conducting field visits

The role of students during field visits

Contemporary issues in field visits — Research on field trips

Connecting teachers’ views and practices in a techno-scientific museum
Museum—School relationship  (complementarity, particularities, challenges,
opportunities).

Didactic Transformation of Content in exhibits with complex theoretical background,
e.g., black holes at NOESIS.


https://eclass.duth.gr/courses

LEARNING OUTCOMES
Upon successful completion of the course, participants will be able to:

Distinguish between formal, non-formal, and informal education.

Recognize the importance of techno-scientific museums and scientific laboratories as
spaces of non-formal learning.

Develop the ability to analyze and discuss research articles related to non-formal
education.

Integrate findings from contemporary research into the design of visits to non-formal
learning settings.

Design and adapt activities before, during, and after educational visits in accordance
with pedagogical principles and instructional goals.

Acquire skills for evaluating the effectiveness of a student visit and for disseminating
its outcomes.

Describe pedagogical approaches applied in museums and other non-formal education
contexts.

Understand the role of technology, virtual museums, and digital storytelling in the visit
experience.

Collaborate with teachers, museum professionals, scientists, and institutions to
organize educational visits.

Develop communication skills with both students and other professionals to enhance
the educational value of school visits.

RECOMMENDED LITERATURE

KoAwomouAog, A., MéAn, K., Apamakn, =., Zioocaunépn, N., lewpyomoulov, M., &
MNamnna, E. (2022). Etdika Feuata Atbaktiknc kot MouogtoAoyiac Quotkwv Emotnuwv.
KaAAutog, Avolktég Akadnpaikeg Ekdooelc. http://dx.doi.org/10.57713/kallipos-55.1
Kapvélou, M. (2010). MeA£Tn tTn¢ opyavwaonc Kal MPOoyUATONO(NONG ETMILOKEPEWY OE
Texvoeniotnuovika Mouoeia. Abaktopikr dtatpr) . MTN-MAM. EBviko apxeio
S16aktopikwv Statplpwv https://www.didaktorika.gr/eadd/handle/10442/22718
Matoayyoupag, H. (2012). And tn Biwuatikny Madnon oto Zuvepyatikd MovtéAo
Biwuatikwv Apdoewv.
http://ebooks.edu.gr/info/newps/Napouvoidostc/Biwpatikéc%208pdoelc, %20amd%20
tN%20Bwpatikn%20%20u00non%200t0%200uvepyatik0%20uovTEA0%20BLwWLOATIKW
v%208paoswv.pdf

Nikovavou, N., Mmnouvia, A., O\uttouroAitn, A., Xouppuoullddn, A., & MNavvoutoou,
N. (2015).

Mouaoeiakn puadnon kot eumnelpia otov 210 atwva. KAATOG, AVolKTeG AKaSNUAIKES
Ek&ooelc. https://dx.doi.org/10.57713/kallipos-918

Falk, J. H. and Dierking L. D. (2013). The Museum Experience Revisited. Routledge.
https://doi.orq/10.4324/9781315417851

Hein, G. E. (1998). Learning in the Museum. Routledge.

Institute of Play. (2012). Q Design Pack: Games and Learning. Institute of Play.
https://clalliance.org/wp-content/uploads/2020/02/Design-Pack-Games-And-
Learning.pdf



http://dx.doi.org/10.57713/kallipos-55.1
https://dx.doi.org/10.57713/kallipos-918
https://doi.org/10.4324/9781315417851

National Research Council. (2009). Learning science in informal environments: People,
places, and pursuits. The National Academies Press.
http://nap.nationalacademies.org/12190

Scheersoi, A. and Tunnicliffe, S.D. (2019). Natural History Dioramas — Traditional
Exhibits for Current Educational Themes. Springer
https://link.springer.com/book/10.1007/978-3-030-00175-9

Schroth, S.T. (2023). Outdoor Education. A Pathway to Experiential, Environmental,
and Sustainable Learning. Palgrave Studies in Alternative Education. Palgrave
Macmillan.

Environmental Education Research

International Journal of Science Education: Part B:

Journal of Environmental Education

Journal of Museum Education

Journal of Outdoor and Environmental Education

‘ K-1B ‘ Educational Research Methodology 8 ECTS
SPECIALIZATION All specializations
SEMESTER 2"
COURSE TYPE Compulsory
PREREQUISITE COURSE None
LANGUAGE OF INSTRUCTION & Greek
ASSESSMENT
COURSE WEBSITE https://eclass.duth.gr/courses
AIAAZKONTEZ TOY MAGHMATOZ D. Stamovlasis, A. Retali, A. Markos
COURSE OBJECTIVE

The course aims to provide in-depth preparation and orientation for postgraduate students
in both the theoretical study and practical application of fundamental research methods in
the social and human sciences.
It introduces the epistemological foundations of scientific research, such as scientific
explanation and prediction, formulation and testing of hypotheses, etc. It explores the main
methods of data collection, including interviews, surveys, observation, sociometry, and more,
and analyzes the differing functions of quantitative and qualitative methods within the logic
of scientific inquiry.
Postgraduate students are trained in measurement in educational settings, the design of
research processes, hypothesis testing, and the examination of research validity and
reliability. They also learn to analyze research data using SPSS software.

COURSE CONTENT

Scientific writing and principles of publication
Qualitative educational research
Quantitative educational research

Literature review: search/reading



https://link.springer.com/book/10.1007/978-3-030-00175-9
https://eclass.duth.gr/courses

LEARNING OUTCOMES

Upon successful completion of the course, participants will be able to:

e Recognize and explain the basic epistemological principles underlying educational
research and distinguish the concepts of scientific explanation and prediction.

e Systematically compare methodological approaches (quantitative, qualitative, mixed)
and justify their selection based on the nature of the research questions

e Design comprehensive research protocols using appropriate data collection methods
(e.g., interviews, observation, questionnaires) and justify their methodological choices.

e Formulate precise and clear research questions and hypotheses based on the

theoretical framework of the study.

e Apply basic techniques of data collection, analysis, and presentation using specialized

software (e.g., SPSS, Jamovi, NVivo), and interpret the results.

e Evaluate the validity, reliability, and generalizability of research findings by identifying

methodological limitations and proposing improvements.
e Conduct a literature review with scientific justification, applying appropriate
techniques for searching and evaluating sources in international databases.

e Develop academic writing skills, following international standards for presenting

research papers and strictly adhering to academic ethics.

e Compare different research designs and select the appropriate one for specific

pedagogical or social issues.

e Participate in collaborative processes of designing, implementing, and reflecting on

educational research, enhancing their professional identity as researchers.

RECOMMENDED LITERATURE

e Bryman, A. (2017). Médobot kowwvikic épeuvac (em. A. Atdivng, utdp. M.

ZakeAapiou). ABrva: Gutenberg.

e Creswell,J. W., & Creswell, J. D. (2019). Sxebtaoudg, dieéaywyn kat aétoAdynon tng

TTOOOTIKIC KoL TTOLOTLKAC Epeuvac (2n k6., utdp. N. KouBapdkou). ABAva:

Mpomoumnog.

e ‘loapn, @., & Noupkodg, M. (2015). Mowotikr uedododoyia épevvac: Epapuoyeg otnv
Yuyxodoyia kat otnv eknaibevon. ABRva: ZUvEeopog EAANVIkwy Akadnuaikwv

BiBALoBNnkwv. AlaBéoipo oto: http://hdl.handle.net/11419/5826

e JtapoBAdong, A., & BaiomouUAou, . (2021). MedoboAoyia Epeuvac OTIC KOIVWVIKEG
emotiueg: Emotnuoloyia, oxedtaocuog, cuAdoyn kot avaAuon moooTIKWVY Kol
mototikwv dedouévwy. Exkdooelg Zuyag.

e TowAng, I'. (2014). MéJodbot kal TEYVIKEG AVAAUGNG OTNV TTOLOTLKY KOLVWVLIKI EPEUVAL.

ABrva: Kpttikn.

‘ K-1r ‘ Instructional Design and Contemporary Educational Activities

| 8ECTS |

ASSESSMENT

SPECIALIZATION All specializations
SEMESTER 3
COURSE TYPE Compulsory
PREREQUISITE COURSE None
LANGUAGE OF INSTRUCTION &

Greek



http://hdl.handle.net/11419/5826

COURSE WEBSITE https://eclass.duth.gr/courses
COURSE INSTRUCTORS A. Molohidis, G. Malandrakis, E. Petridou

COURSE OBJECTIVE

The aim of the course is to familiarize postgraduate students with innovative educational
initiatives and to train them in the design of such activities.

Initially, students will explore and analyze innovative educational actions implemented
within various frameworks such as Erasmus programs (SciArt, STEM and Entrepreneurship),
Educational Clubs (Physics and Theatre), non-formal education (Connected-Noesis), CSI-type
competitions ("Playing with Science"), and interdisciplinary competitions (EOES).
Subsequently, students will design their own original innovative educational activities,
choosing the appropriate framework.

Additionally, they will be trained in presenting and evaluating the activities they have
designed, providing well-argued justification for the anticipated benefits for students.

COURSE CONTENT
Theoretical Component:
e Introduction to Innovative Educational Activities within the framework of:
o Erasmus Programs (SciArt, STEAM & Entrepreneurship)
o Educational Clubs (Physics and Theatre)
o Non-Formal Education (Connected-Noesis)
o Competitions (CSI-type, EOES)
e Analysis of these actions through student assignments
Practical Component:
e Students collaboratively design Innovative Educational Activities
e Students present the Innovative Educational Activities they have developed

LEARNING OUTCOMES

Upon successful completion of the course, participants will be able to:

e Analyze innovative educational activities within the context of Erasmus programs,
Educational Clubs, Non-Formal Education, Competitions, etc., identifying their
objectives, learning benefits, and the skills and attitudes developed by students.

e Design and evaluate innovative educational activities within the framework of Erasmus
programs, Educational Clubs, Non-Formal Education, Competitions, etc.

e Present and partially implement the innovative educational activities they have
designed.

RECOMMENDED LITERATURE

e M.S. Khine & S. Areepattamannil (2019). STEAM Education-Theory and Practice,
Springer, ISBN 978-3-030-04003-1

e Leah M. Melber (2007) Informal Learning and Field Trips, Corwin Sage Company.

e E. Weitkamp & C. Almeida (2022) Science & Theatre: Communicating Science and
Technology with Performing Arts, Emerald Publishing, ISBN: 978-1800436411

e K. KaAoBpéktng, 2. Wuxdpng (2017) Atbaktikn kat oxedLlaouoc eKTALOEUTIKWY
dpaotnplotritwv STEM kat Tr1E. ExS. TQloAag, ISBN: 9789604187065.



https://eclass.duth.gr/courses

K-2I ‘ Design and Development of Teaching Materials 8 ECTS

SPECIALIZATION All specializations

SEMESTER 1t

COURSE TYPE Compulsory

PREREQUISITE COURSE None

LANGUAGE OF INSTRUCTION & Greek

ASSESSMENT

COURSE WEBSITE https://eclass.duth.gr/courses

COURSE INSTRUCTORS I. Lefkos, E. Petridou, A. Sofianidis
COURSE OBJECTIVE

The aim of the course is to provide theoretical support and practical training for students
in designing and implementing worksheets, teaching scenarios, and lesson plans under real
classroom conditions.

Students are encouraged to take initiative and develop autonomy, while gradually
cultivating skills in instructional design, classroom observation, comprehension,
interpretation, critical analysis, synthesis, and reflection on teaching practice.

COURSE CONTENT
Postgraduate students deepen their understanding through the study of relevant literature
and the writing of assignments on topics related to the architecture of teaching.
The course includes:
e the design and development of teaching materials,
e the creation of teaching scenarios, and
e the design of tools for the assessment of teaching.

LEARNING OUTCOMES
Upon successful completion of the course, postgraduate students will be able to:
e understand theories and practices for designing and developing teaching materials,
e istinguish between various instructional design models for teaching material,
e apply these instructional models to create educational content,
e transform scientific knowledge into teachable content using different design
approaches,
e adapt scientific content into engaging student-centered activities,
e deepen their understanding through the study of relevant literature.

RECOMMENDED LITERATURE
e C.Hodell, ISD From the Ground Up: A No-Nonsense Approach to Instructional Design,
ATD Press, 2025.
e D.J. Llewellyn, Teaching High School Science Through Inquiry and Argumentation,
SAGE, 2012.
e L. Chitman-Booker, K. Kopp, The 5Es of Inquiry-Based Science, Teacher Created
Materials, 2013.



https://eclass.duth.gr/courses

e W. Harlen, Assessment & Inquiry-Based Science Education: Issues in Policy and
Practice, Global Network of Science Academies (IAP) Science Education Programme,
2013.

e K. XaAkid, Atddokovtag Quoikeg Emotipeg: Oswpntikd Zntipata, NpofAnuatiopotl,
Mpotdoelg, Matdkng, 2012.

B. Specialization courses

AQE-2B antemporary Apprqaches and Digital Technologies in Science Education in 8 ECTS
Primary Level Education

SPECIALIZATION Science Education

SEMESTER 2"

COURSE TYPE Specialization compulsory

PREREQUISITE COURSE None

LANGUAGE OF INSTRUCTION & Greek

ASSESSMENT

COURSE WEBSITE https://eclass.duth.gr/courses

COURSE INSTRUCTORS A. Zoupidis, A. Sofianidis, S. Hadjileontiadou
COURSE OBJECTIVE

Postgraduate students are trained in utilizing digital technologies to create learning
environments for Science Education in primary education.

COURSE CONTENT
e Digital literacy and media & technology education, including:
o Participation and collaboration tools (e.g., Kahoot, Mentimeter),
o Immersive technologies,
o Expression and communication — digital and multimodal books (e.g., Storyjumper,
Storyboard),
Visual programming environments (e.g., Scratch, Makey Makey)
Simulations (e.g., Algodoo),
Educational robotics, STEM & STEAM, 3D printing
o Creation of alternative reality games — escape rooms,

o O O

e Instructional and learning design using contemporary approaches and technologies.

LEARNING OUTCOMES
Upon successful completion of the course, participants will be able to:
e Recognize the fundamental principles of digital literacy and media education in
relation to the teaching of Science in Primary Education.
e Select and utilize appropriate digital technologies for participation and collaboration
(such as Kahoot, Mentimeter) to activate and engage students in Science learning.
e Design and implement multimodal and digital narratives (via Storyjumper, Storyboard,
etc.) to support students' understanding of scientific concepts.
e Operate basic visual programming environments (such as Scratch, Makey Makey) for
the development of interdisciplinary STEM/STEAM activities in Science education.




Apply educational simulations (such as Algodoo) to explore natural phenomena and
enhance the experimental approach to teaching.

Develop educational activities involving robotics, 3D printing, and other STEM/STEAM
technologies tailored to the needs of Primary Education.

Create educational games involving alternative reality and escape rooms to foster
active learning and inquiry-based engagement in Science.

Evaluate the appropriateness and pedagogical value of various digital tools and
environments based on students’ needs and instructional priorities.

Design and justify complete learning scenarios and instructional sequences in Science
using contemporary approaches and technologies.

Reflect on the role of digital technologies in Science teaching, identifying challenges,
opportunities, and prospects for professional development.

Design (individually or collaboratively) small-scale research projects concerning the
role of digital technologies in Science learning and teaching.

Critically utilize the potential of generative artificial intelligence in the teaching of
Science.

RECOMMENDED LITERATURE

Yu, S., et al. (eds.) (2019). Shaping Future Schools with Digital Technology. An
international Handbook. Series Title: Perspectives on Rethinking and Reforming
Education, Springer. https://doi.org/10.1007/978-981-13-9439-3.

Thoms, LJ., Becker, S., Kremser, E. (2023). Teaching and Learning Physics with Digital
Technologies—What Digitalization-Related Competencies Are Needed? In: Streit-
Bianchi, M., Michelini, M., Bonivento, W., Tuveri, M. (eds) New Challenges and
Opportunities in Physics Education. Challenges in Physics Education. Springer, Cham.
https://doi.org/10.1007/978-3-031-37387-9_21

Leask, M., & Younie, S. (2024). Teaching and Learning with Technologies in the Primary
School (3rd ed.). Routledge. https://doi.org/10.4324/9781003408925

Qeoakng, ., & Kwvotavtomoulou, A. (2022). SxeSLaoudG TEXVOAOYLKA EVIOXUUEVWVY
EKTTALOEUTIKWY OevapiwV yLa TNV mpooyoAikn eknaidevon [Mpomtuxloko eyxelpibiol.
Ka&AAumog, Avolktég Akadnuaikég EkSooelg. https://dx.doi.org/10.57713/kallipos-31.
Zodog, A, Kwotag, A., NMapdaoyou, B., Znavog, A., Nnacipavng, 2., T¢optloyAou, O., &
BpatodAn, N. (2023). Zyedtaouoi ekmatdeutikoU UAlkoU & texvoloyiec yla tnv
Ynplakn ekaidevon [Mpomtuyxloko eyxelpidlo]. KaAALog, Avolktég AKadnUaikeg
Exd00¢eLG. https://dx.doi.org/10.57713/kallipos-170.

KapacapBidng, H. (2024). ZoBapa Wneiaka Matyvidia [Mpomtuxlako eyxelpidio].
Ka&AAutog, Avolktég Akadnuaikég EkSooelg. https://dx.doi.org/10.57713/kallipos-1039.
Mrnpdrtitong, 0., & Kamaviapng, A. (2024). Ynelakn agpriynon kat

ekmtaibevon [MetamtuxLlako eyxelpidio]. KaAAumog, Avolkteg Akadnuaikég EKSOoELS.
https://dx.doi.org/10.57713/kallipos-432.

Mpaktika ouvedpiwv ENEDET https://www.enephet.gr/index.php?page=proceedings-
conferences

‘ ADE-3B ‘ Professional Development and Pedagogical Content Knowledge 7 ECTS



https://www.springer.com/series/14177
https://www.springer.com/series/14177
https://doi.org/10.1007/978-981-13-9439-3
https://doi.org/10.4324/9781003408925
https://dx.doi.org/10.57713/kallipos-170
https://dx.doi.org/10.57713/kallipos-432
https://www.enephet.gr/index.php?page=proceedings-conferences
https://www.enephet.gr/index.php?page=proceedings-conferences

SPECIALIZATION Science Education

SEMESTER 2"

COURSE TYPE SpeFiaIization compulsory o
Optional for the other specializations

PREREQUISITE COURSE None

LANGUAGE OF INSTRUCTION & Greek

ASSESSMENT

COURSE WEBSITE https://eclass.duth.gr/courses

COURSE INSTRUCTORS

A. Zoupidis, P. Kariotoglou, M. Haitidou,
C. Tsaliki

COURSE OBJECTIVE

Basic concepts and principles of Pedagogical Content Knowledge are introduced, with an
emphasis on curricula, teaching strategies, and the didactic transformation of content.
Postgraduate students are trained in the design, implementation, and evaluation of research-
based teaching scenarios.

COURSE CONTENT

Introduction to PCK — Models of Pedagogical Content Knowledge
The teaching framework

Curricula

Nature of Science and Science Education

Teaching models and strategies (e.g., Refutation texts)
Knowledge of reference scientific content

Knowledge of scientific practices

Didactic Transformation of Content (including workshop)
Knowledge for assessment

Teachers’ professional development

The relationship between teachers’ beliefs and practices in Science Education

LEARNING OUTCOMES
Upon successful completion of the course, participants will be able to:

Define and analyze the concept of Pedagogical Content Knowledge (PCK) and compare
different models of PCK, recognizing their significance for science teaching.
Describe and interpret the key elements of Science Education curricula and utilize
them in designing teaching interventions.

Identify the Nature of Science (NoS) and integrate relevant principles and practices
into their teaching approach.

Apply teaching models and strategies (such as controversial texts, inquiry-based
learning, etc.) in instructional scenarios adapted to their students’ needs.

Analyze reference scientific content and transform this knowledge into teachable
content appropriate for the classroom.

Incorporate scientific practices (e.g., experimentation, argumentation, modeling) in
the design of instructional activities.



Design, implement, and evaluate teaching scenarios based on research-based
principles, focusing on improving students' understanding of scientific concepts.
Apply assessment principles for diagnosing, supporting, and providing feedback on
students' learning in Science Education.

Analyze the relationship between their teaching practices and their personal beliefs
about teaching and learning in Science Education and develop a reflective stance to
improve their professional identity.

Design professional development plans based on contemporary approaches,
recognizing the dynamic nature of PCK and the ongoing need for training and self-
evaluation.

RECOMMENDED LITERATURE

Capps, D. K., Crawford, B. A., & Constas, M. A. (2012). A review of empirical literature
on inquiry professional development: Alignment with best practices and a critique of
the findings. Journal of Science Teacher Education, 23(3), 291-318.
Darling-Hammond, L., Hyler, M. E., & Gardner, M. (2017). Effective teacher
professional development. Learning policy institute.

Kennedy, M. M. (2016). How does professional development improve teaching?.
Review of educational research, 86(4), 945-980.

Loughran, J. (2014). Developing understandings of practice: Science teacher learning.
In N. G.Lederman& S. K. Abell (Eds.), Handbook of research on science education (Vol.
I, pp. 811-829). New York, NY: Routledge.

Tsaliki, C., Papadopoulou, P., Malandrakis, G., & Kariotoglou, P. (2024). A Long-Term
Study on the Effect of a Professional Development Program on Science Teachers’
Inquiry. Education Sciences, 14(6), 621.

Tsaliki, C., Papadopoulou, P., Malandrakis, G., & Kariotoglou, P. (2022). Evaluating
inquiry practices: Can a professional development program reform science teachers’
practices?. Journal of Science Teacher Education, 33(8), 815-836.

ToaAikn, X. (2021). MeA£Tn TNG LKOWVOTNTAG SLOOKTIKOU OXESLOOUOU EKTTALOEUTIKWV
ot Quolkég Emotripeg oe pikta pabnotaka neptBailovta (Doctoral dissertation,
MNavermotiulo Autikng Makedoviag. ZxoAn Kowwvikwy Kot AvVOpwLoTIKwy
Erotnuwv. TuApa Natdaywykd Nnmioywywv).

Carlson, J., Daehler, K. R., Alonzo, A. C., Barendsen, E., Berry, A., Borowski, A, ... &
Wilson, C. D. (2019). The refined consensus model of pedagogical content knowledge
in science education. In A. Hume, R. Cooper, & A. Borowski (Eds), Repositioning
pedagogical content knowledge in teachers’ knowledge for teaching science, 77-94.
Springer Singapore. ISBN 978-981-13-5898-2 (eBook). https://doi.org/10.1007/978-
981-13-5898-2

Chaitidou, M., Spyrtou, A., Kariotoglou, P., & Dimitriadou, C. (2018). Professional
Development in Inquiry-Oriented Pedagogical Content Knowledge among Primary
School Teachers. The International Journal of Science, Mathematics and Technology
Learning, 25(2), 17-36. doi:10.18848/2327-7971/CGP/v25i02/17-36.

Xaitidou M. (2022). Ta Movtéha tng Nawdaywyikng Nnvwong Neplexopévou OQuotkwv
Emiotnuwy: eMLOTNOAOYLKA TIPOCEYYLON KoL GUVOTTTIKA TtepLlypadn. Epguva yia tnv
Exntaibevon otig¢ Quaotkeg Emotriueg kat tnv Teyvodoyia, 2(1), 1-38.
https://doi.org/10.12681/riste.31563. AtoSiktuako ISSN: 2732-8546.



https://doi.org/10.1007/978-981-13-5898-2
https://doi.org/10.1007/978-981-13-5898-2
https://doi.org/10.12681/riste.31563

e Xaitibou M. (2019). H Eé€Aién tne Nawdaywyiknc N'vwaonc Mepteyouévou oti¢ QUOLKES
Emtiotriueg ueow Avaotoyaouou twv Exknatdeutikwy o€ va Mpdypauua Katvotopuwv
Abaktikw Madnolakwyv Setpwv. Adnuoocieutn Aldaktopikn AlatpiBn. MNatdaywytko
TuAua Anpotikng Ekmaideuong, Navenotiuo Autikig Makedoviag. doi
10.12681/eadd/46483.

‘ AQE-3T ‘ Intercultural and Inclusive Approaches in Science Education 7 ECTS
SPECIALIZATION Science Education
SEMESTER 3
COURSE TYPE SpeF|aI|zat|on compulsory o
Optional for the other specializations
PREREQUISITE COURSE None
LANGUAGE OF INSTRUCTION & Greek
ASSESSMENT
COURSE WEBSITE https://eclass.duth.gr/courses

G. Mavrommatis, A. Koutsoklenis, H. Maligkoudi, A.

COURSE INSTRUCTORS Sofianidis, N. Stylianidou

COURSE OBJECTIVE

The primary aim of the courseis for students to understand that different “cultures”
encompass diverse forms of know-how and value systems. Subsequently, students are
introduced to the key concepts and principles of intercultural education and inclusive
pedagogy. Postgraduate students are trained in the design, implementation, and evaluation
of learning environments, content, teaching and learning processes, etc., which are
characterized by multimodality, multiculturalism, inclusivity, and differentiated instruction in
the teaching of Science.

COURSE CONTENT

e On ideology and representations; Rational and non-rational interpretative frameworks
of the natural world and humanity’s place within it (management).

e Basic principles of intercultural education; Issues of bilingualism and science education;
Case study of curriculum: Science teaching within the context of minority education for
Muslim students in Thrace.

e Education and disability; Inclusive education in Science; Differentiated instruction in
Science, e.g., adaptations (as changes in how content is taught), modifications (as
changes in what is taught), and interventions (as intensive and targeted cultivation of a
concept or skill).

e Universal Design for Learning in Science (including a workshop); The use of
multimodality in inclusive science teaching — Augmented assessment approach.

LEARNING OUTCOMES
Upon successful completion of the course, participants will be able to:

e Recognize the importance of different cultural frameworks and value systems in the
understanding and interpretation of the natural world.



Analyze the basic principles of intercultural education and integrate them into the
teaching of Science in primary education.

Design and implement learning environments and instructional scenarios in Science
that incorporate multiculturalism, multimodality, and inclusion.

Apply principles of differentiated instruction in Science through adaptations,
modifications, and targeted interventions, in order to address the needs of all
students.

Utilize the framework of Universal Design for Learning (UDL) to develop Science
activities that promote participation and equitable access to knowledge.

Integrate multimodal tools and practices into the teaching process to support students
with diverse learning profiles and needs.

Understand the core characteristics of inclusive education and identify ways to
support students with disabilities through Science teaching.

Develop assessment strategies (such as the Augmented Assessment Approach) that
take student diversity into account and foster their active engagement in the learning
process.

RECOMMENDED LITERATURE

Mrepykep M., Aoukpav T., 2003, H kKOLVWVIKH KXTAOKEUT TG MPAYUATIKOTNTAG, ABRva,
Nnoog

Selin, H. (Ed.). (2013). Encyclopaedia of the history of science, technology, and
medicine in non-westen cultures. Springer Science & Business Media.

Tomlinson, C. A. (2015). lMwc¢ va Stagopomotriooupe T Stdaockalia o€ TaéeL UEIKTNAC
tkavotntag. Frpnyopng.

BaAwavtn, Z., & Neodutou, A. (2017). Atapopomotnuévn Stdaokalia. AELToupyLkn Ko
amoteAeouatikn epapuoyn. Nebdio.

Zwviou-216€pn, A., AaunpomouAou, K., Mamaoctavpwidou, I., Toepuidou, A., &
XplotomouAou, A. (2020). Atadopormotnpévn matdaywylkn & evralakn eknaidevon:
BEWPNTIKEG EMULONUAVOELG, TTPOBANUATIOUOL KOl TIPOOTTIKES. AtdAoyot! Oswpia kat
Tpaén OTIC EMIOTHUEG QYWY KaL eknaidevong, 6, 61—

76. https://doi.org/10.12681/dial.23334

MNwg yivetal éva LYKAOU. https://www.youtube.com/watch?v=7{fWm2jTFf4

KBavtiky duoLKA. https://www.youtube.com/watch?v=9QSUsOkptxM&t=4s

MEP-2B ‘ Digital Approaches to Education for Environment and Sustainability 8 ECTS
SPECIALIZATION Environment and Sustainability Education
SEMESTER 2"
COURSE TYPE Specialization compulsory
PREREQUISITE COURSE None
LANGUAGE OF INSTRUCTION & Greek
ASSESSMENT
COURSE WEBSITE https://eclass.duth.gr/courses
P. Penelope, G. Malandrakis,
COURSE INSTRUCTORS A. Papanikolaou, A. Sofianidis, A. Amprazis



https://doi.org/10.12681/dial.23334
https://www.youtube.com/watch?v=7jfWm2jTFf4
https://www.youtube.com/watch?v=9QSUsOkptxM&t=4s

COURSE OBJECTIVE
Understanding the role of digital technologies and developing skills for selecting and
creating digital materials for Environmental and Sustainability Education.

COURSE CONTENT
The course covers topics such as:
e Searching for data and sources on the Web
e Simulations in Environment and Sustainability Education
e Serious Games for the Environment and Sustainability
o Digital Footprint Calculators
e Technologies for Environmental Education (Google Maps, Google Earth, GIS)
e Participation & Collaboration Technologies
e Immersive Technologies (AR & VR)
e Tools for Creating Multimodal Books (Digital and Augmented Books)
e Alternate Reality Games and Design
e Universal Design for Learning (UDL)
e The role of Digital Technologies in inclusive teaching — STEAM approaches and
inclusion.

LEARNING OUTCOMES

Upon successful completion of the course, participants will be able to:

¢ |dentify and evaluate digital sources and data on the internet, using them to teach
issues related to the environment and sustainability.

e Use geoinformation tools to investigate, assess, and highlight environmental and
sustainability issues through educational scenarios.

e Analyze simulations related to environmental and sustainability topics, and select,
adapt, and integrate the most appropriate ones into learning scenarios, evaluating
their effectiveness.

¢ |dentify, design, and implement serious games within the framework of Education for
the Environment and Sustainability.

e Utilize digital footprint calculators in the context of Environment and Sustainability
Education.

e Develop collaborative learning environments by using digital platforms for
participation, interaction, and communication.

e Integrate augmented and virtual reality technologies (AR & VR) into teaching, creating
immersive educational experiences that support the understanding of environmental
and sustainability issues.

e Design and create multimodal digital books (digital and augmented books), enriching
the learning process through interactive and multimedia content.

e Develop and implement alternate reality games (ARGs) to support Environment and
Sustainability Education.

e Apply the principles of Universal Design for Learning (UDL) in inclusive instructional
planning, incorporating digital technologies and STEAM approaches to create
accessible learning environments for all.

RECOMMENDED LITERATURE




Abad-Segura, E., Gonzalez-Zamar, M. D., Rosa, A. L. D. L., & Morales Cevallos, M. B.
(2020). Sustainability of educational technologies: An approach to augmented reality
research. Sustainability, 12(10), 4091.

CAST (2024). Universal Design for Learning Guidelines version 3.0. Retrieved from
https://udlguidelines.cast.org

rkotlog, A., MpiAAwa, M., NamavikoAdou, A., TaBplhdkng, K., Alapdkou, I'., Meydalou, E.,
MNaptaAd, 0. (2017). MeptBaAdovtikn Adikia: Mia atbaywyikn mpooEyyLon Ue TNV
aloroinon tn¢ Ynoelaknc Apnynong. Natpa: lvotitouto Texvoloyiag YmoAoylotwy &
Ekd6oewv (ITYE) «Atdodavtogy. ISBN 978-960-06-5655-8.

Collins, A, Galli, A., Patrizi, N., & Pulselli, F. M. (2018). Learning and teaching
sustainability: The contribution of Ecological Footprint calculators. Journal of cleaner
production, 174, 1000-1010.

Czok, V., Krug, M., Miller, S., Huwer, J., & Weitzel, H. (2023). Learning effects of
augmented reality and game-based learning for science teaching in higher education
in the context of education for sustainable development. Sustainability, 15(21), 15313.
De la Torre, R., Onggo, B. S., Corlu, C. G., Nogal, M., & Juan, A. A. (2021). The role of
simulation and serious games in teaching concepts on circular economy and
sustainable energy. Energies, 14(4), 1138.

Ho, S.J., Hsu, Y. S, Lai, C. H., Chen, F. H., & Yang, M. H. (2022). Applying game-based
experiential learning to comprehensive sustainable development-based education.
Sustainability, 14(3), 1172.

Hwang, S. (2013). Placing GIS in sustainability education. Journal of Geography in
Higher Education, 37(2), 276-291.

Jagannathan, S. (Ed.). (2021). Reimagining digital learning for sustainable
development: how upskilling, data analytics, and educational technologies close the
skills gap. Routledge.

Awapakou, I. (2023). Ot natdaywyikot otoxot tng Ekmaideuong yia to NeptBaiiov kat
v Aewdopia. MeptBardovrikn Eknaibevon yia tnv Aswpopia, 5(1), 34-47.

Meyer, A., Rose, D. H., & Gordon, D. T. (2014). Universal design for learning: Theory
and practice. CAST Professional Publishing.

Rodrigues-Silva, J., & Alsina, A. (2023). STEM/STEAM in early childhood education for
sustainability (ECEfS): A systematic review. Sustainability, 15(4), 3721.

Environmental Education Research

Journal of Environmental Education
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NEP-3B Education for Environment and Sustainability: Contemporary Issues and 7 ECTS
Approaches

SPECIALIZATION Environment and Sustainability Education

SEMESTER 2"

COURSE TYPE Specialization compulsory

Optional for the other specializations

PREREQUISITE COURSE

None

LANGUAGE OF INSTRUCTION &

ASSESSMENT

Greek

COURSE WEBSITE

https://eclass.duth.gr/courses




P. Papadopoulou, A. Mogias, G. Malandrakis, A.

COURSE INSTRUCTORS
Papanikolaou, A. Amprazis

COURSE OBJECTIVE
Strengthening teachers’ awareness and capacity to act on environmental and sustainability
issues within the framework of their professional educational practice.

COURSE CONTENT
Thematic areas of the course include:
e The historical development of Environment Education and Education for Sustainability
e The 17 United Nations Sustainable Development Goals (SDGs)
e Major environmental issues (biodiversity, water, energy, climate, etc.)
e The family of environmental footprints: the ecological footprint
e Teachers’ competences for Education for Sustainability
e Transversal (Soft Skills)
e Teaching values: The VAKE (Values and Knowledge Education) strategy
e Gender issues, intercultural issues, and sustainability
e SDG 4,5, 10 and Inclusive Education
e Environmental citizenship

LEARNING OUTCOMES

Upon successful completion of the course, participants will be able to:

e recognize the historical development of Environment and Sustainability Education,
understanding its core principles, theories, and key milestones

e critically interpret the 17 United Nations Sustainable Development Goals (SDGs),
linking them to current environmental, social, and economic issues within the
framework of Environment and Sustainability Education

e investigate major environmental issues (such as biodiversity, water, climate, energy,
pollution) and evaluate their causes, impacts, and potential solutions in the context of
Environment and Sustainability Education

e apply sustainability indicators such as environmental footprints (e.g., ecological,
carbon, water) within Environment and Sustainability Education

e cultivate sustainability competences in the context of Environment and Sustainability
Education

e develop transversal (soft) skills related to sustainability and integrate them into
educational practices

e recognize the importance of values in Environment and Sustainability Education and
incorporate the VaKE (Values and Knowledge Education) method

e address gender and intercultural issues in relation to sustainability across diverse
educational settings

e connect the UN SDGs with inclusive education practices by designing and
implementing teaching methodologies that support the participation of all learners

e design and adapt activities that promote environmental citizenship

RECOMMENDED LITERATURE
e Brandt, ). O,, Barth, M., Hale, A., & Merritt, E. (2022). Developing ESD-specific
professional action competence for teachers: knowledge, skills, and attitudes in



implementing ESD at the school level. Environmental Education Research, 28(12),
1691-1729.

Cebrian, G., Junyent, M., & Mula, I. (2020). Competencies in education for sustainable
development: Emerging teaching and research developments. Sustainability, 12(2),
579.

Anuntpiou, A. (2009). MeptBaAdovtikn Ekmtaibevon: neptBaAlov, asipopia.
OewpnTikég Kat matdaywyLkeg mpooeyyioels. Enikevrpo.

Anuntpiou, A. (2023). Antd tn «ZwwnnAn dvolén» otoug «17 Ztoxoug yla tnv Astdpopo
Avarmtuén». Anotunwvovtag tn Staxpovikn Stadpoun tng Eknaideuong ya to
MNeptBarrov kat tnv Aetdopia. MeptBarlovtikn Eknaibevon yia tnv Aswdopia, 5(1), 11-
33.

®Aoyaitn, E., Atapdkou, I'., & Fappldkng, K. (2021). Zuuuetoyikeég uedodot
Sibaokadiog kat uadnong: Epapuoyec otnv eknaidevon yia to neptBaAiov kat tnv
aewpopia. Nebdio.

Kollmuss, A., & Agyeman, J. (2002). Mind the gap: why do people act environmentally
and what are the barriers to pro-environmental behavior?. Environmental Education
Research, 8(3), 239-260.

Leite, S. (2022). Using the SDGs for global citizenship education: Definitions,
challenges, and opportunities. Globalisation, Societies and Education, 20(3), 401-413.
Awapakou, I. (2023). Ot natdaywyikot otoxol tng Ekmaideuong yia to NeptBaiiov kat
v Aewdoplia. MeptBardovrikn Eknaibeuon yia tnv Aswpopia, 5(1), 34-47.

MavwAadg, E. (Ermup.) (2017). MeptBaAdovtikn KowvwvioAdoyia. Gutenberg. ISBN:
9789600118414.

MavwAadg, E. (Erup.) (2021). H MeptBaAdovrikn okeYn otov 20° awwva. Aloypa. ISBN:
9786182020562.

Lozano, R., Merrill, M. Y., Sammalisto, K., Ceulemans, K., & Lozano, F. J. (2017).
Connecting competences and pedagogical approaches for sustainable development in
higher education: A literature review and framework proposal. Sustainability, 9(10),
1889.

Rieckmann, M. (2018). Learning to transform the world: Key competencies in
Education for Sustainable Development. Issues and trends in education for sustainable
development, 39(1), 39-59.

Van Poeck, K., Vandenplas, E., & Ostman, L. (2024). Teaching action-oriented
knowledge on sustainability issues. Environmental Education Research, 30(3), 334-360.
Weyringer, S., Patry, J. L., Pnevmatikos, D., & Bgrhaug, F. B. (2022). The VaKE
handbook: Theory and practice of values and knowledge education (Vol. 18). Brill.
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NEP-3r Communication, Literacy and Public Understanding: Contemporary Issues 7 ECTS
and Approaches

SPECIALIZATION Environment and Sustainability Education

SEMESTER 3

COURSE TYPE Specialization compulsory




Optional for the other specializations

PREREQUISITE COURSE None

LANGUAGE OF INSTRUCTION & Greek

ASSESSMENT

COURSE WEBSITE https://eclass.duth.gr/courses

P. Papadopoulou, G. Malandrakis, A. Papanikolaou, A.

COURSE INSTRUCTORS Sofianidis, A. Amprazis

COURSE OBJECTIVE

Understanding the importance of effective environmental communication, developing
relevant skills, and addressing challenges in order to better inform, engage, and mobilize
diverse audiences and communities on issues and approaches related to Environmental
Sciences.

COURSE CONTENT
Thematic content of the course includes:
e Public understanding of science & environmental awareness
e (Citizen science: participation and barriers
e Representations of the environment and environmental crisis in the media
e Social movements and collectives (grassroots, social networks, NGOs)
e Open science
e Communication strategies on environmental and sustainability issues
e Communication techniques for environmental topics
e Media literacy and education for the environment and sustainability (e.g.,
greenwashing)
e Socio-scientific issues (SSI)
e Argumentation in scientific and socio-scientific contexts
e Issues of responsible research and innovation (RRI)

LEARNING OUTCOMES

Upon successful completion of the course, participants will be able to:

e understand the role of public understanding of science in promoting environmental
awareness among diverse audiences,

* recognize the importance of citizen science in advancing sustainability,

e acquire skills to assess perceptions of living organisms and nature,

¢ investigate environmental risks and evaluate alternative approaches for effectively
informing the public,

e critically analyze the role of the media in shaping knowledge, perceptions, and
attitudes toward the environment and environmental crisis,

e evaluate the actions of social movements and grassroots collectives,

e utilize the potential of Open Science,

e design, implement, and assess communication strategies on environmental and
sustainability issues, using appropriate techniques, tools, and media for effective
message dissemination,

e analyze phenomena of misinformation related to environmental and sustainability
issues (e.g., greenwashing),



construct effective argumentation in scientific and socio-scientific contexts (Socio-
scientific Issues — SSl),
adopt principles and processes of Responsible Research and Innovation (RRI).

RECOMMENDED LITERATURE

Alvarez-Garcia, O., & Sureda-Negre, J. (2023). Greenwashing and education: An
evidence-based approach. The Journal of Environmental Education, 54(4), 265-277.
Amprazis, A., & Papadopoulou, P. (2020). Plant blindness: a faddish research interest
or a substantive impediment to achieve sustainable development goals?.
Environmental Education Research, 26(8), 1065-1087.

Armstrong, A. K., Krasny, M. E., & Schuldt, J. P. (2018). Communicating climate change:
A guide for educators. Cornell University Press.

Brereton, P. (2022). Essential Concepts of Environmental Communication: An A-Z
Guide. Routledge.

FaBplrdakng, K. (2023). Zuvepyaoio oxoAeiou kat KowotnTag mpog TNV asldopia.
MeptBaAdovtikn Exkmaibevon yia tnv Aswpopia, 5(1), 218-233.

Daskolia, M. (Ed.) (2023). Environmental Education for Sustainability and Citizen:
Science Integrating environmental Citizen Observatories into school educational
practice. National & Kapodistrian University of Athens Press. ISBN: 978960-466-306-4
de Freitas Netto, S. V., Sobral, M. F. F,, Ribeiro, A. R. B., & Soares, G. R. D. L. (2020).
Concepts and forms of greenwashing: A systematic review. Environmental Sciences
Europe, 32, 1-12.

Haklay, M., Dorler, D., Heigl, F., Manzoni, M., Hecker, S., Vohland, K., ... & Perell9, J.
(2021). What is citizen science? The challenges of definition. The science of citizen
science, 13(1), 34-51.

Jurin, R. R., Roush, D., & Danter, J. (2010). Environmental communication. Dordrecht,
The Netherlands: Springer.

Malandrakis, G., Papadopoulou, P., Gavrilakis, C., & Mogias, A. (2019). An education
for sustainable development self-efficacy scale for primary pre-service teachers:
Construction and validation. The Journal of Environmental Education, 50(1), 23-36.
MavwAadg, E. (Emup.) (2020). Mpaotveg Mn KuBepvntikég Opyavwaoels oto lNaykoouto
Zuotnua. @sococalovikn: Atolypa. ISBN: 9786185242831,

Papadopoulou, P., & Athanasiou, K. (2015). Children ideas for “animal” compared to
teachers’ conceptions. International Journal of Innovation and Research in Educational
Sciences, 2(6), 462-471.

Toaumnoukou - Zkavapn, K. (2004). MeptBaAlov kat Enikowvwvia: Atkaiwua otnv
emttdoyr). ABrva: KaAewdookomio. ISBN: 9789607846443.
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‘ OET-2B ‘ Teaching & Learning in Physics with Digital Technology 8 ECTS
SPECIALIZATION Physics Education and Educational Technology
SEMESTER 2"

COURSE TYPE Specialization compulsory




PREREQUISITE COURSE None
LANGUAGE OF INSTRUCTION &
ASSESSMENT

COURSE WEBSITE https://eclass.duth.gr/courses
E. Hatzikraniotis, A. Molohidis,
C. Polatoglou, E. Petridou

Greek

COURSE INSTRUCTORS

COURSE OBJECTIVE

The aim of the course is to introduce and train students in the use of digital technologies
in experimental science teaching.

Postgraduate students will explore various types of digital technologies that can support
experimental instruction, including computer-based and computer-assisted experiments.
They will also become familiar with contemporary technologies such as microcontroller-based
experiments, smartphone-based experimentation, Internet of Things (IoT) applications, Web
2.0 tools, and MOOC platforms.

Students will be trained to use digital technologies—such as simulations, virtual labs,
sensor-based experiments, video analysis, and remote experiments—to design and
implement experimental learning environments.

COURSE CONTENT

e Digital Literacy

e Teaching & Learning with Digital Technologies I: Methodologies such as Computer-
Supported Collaborative Learning (CSCL), Problem-Based Learning (PBL), Project-Based
Learning, STEM-Based Learning, and Game-Based Learning.

e Teaching & Learning with Digital Technologies Il: Techniques such as Microcomputer-
Based Laboratories (MBL), Mobile-Based Learning, and Modelling-Based Learning.

e Teaching & Learning with Digital Technologies Ill: Tools including Virtual Reality (VR),
Augmented Reality (AR), ChatGPT, Scratch, and Educational Robotics.

e Technologies for Participation & Collaboration

e Laboratory Activities exploring the different dimensions of Digital Technologies.

LEARNING OUTCOMES

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

e Utilize various forms of digital technologies in experimental science teaching, such as
computer-based and computer-simulated experiments.

e Employ digital tools—including simulations, virtual labs, sensor-based experiments,
video measurements, and remote experimentation—for the design of experimental
learning environments.

e Become familiar with contemporary technologies such as microcontroller-based
experiments, smartphone-based applications, Internet of Things (loT), Web 2.0 tools,
and MOOC platforms.

RECOMMENDED LITERATURE
* 3. AnuNntplddng, Oswpiec Madnong & Exmadeutiko Aoytouikd, LuvEeopog EAANVIKWY
Akadnuaikwv BiBAoOnkwv, 2015
e J. Kuhn, P. Vogt, Smartphones as Mobile Minilabs in Physics, Springer, 2022




e J. Antony, Design of Experiments for Engineers and Scientists, Elsevier, 2003

e S. Staacks, S. Hitz, H. Heinke and C. Stampfer, Advanced tools for smartphone- based
experiments: phyphox, Phys. Educ. 53 (2018) 045009

e Th. Pierratos, H.M. Polatoglou, Utilizing the phyphox app for measuring kinematics
variables with a smartphone, Phys. Educ. 55 (2020) 025019

‘ OET-3B ‘ The Laboratory Approach to the Science Teaching ‘ 7 ECTS
SPECIALIZATION Physics Education and Educational Technology
SEMESTER 2"

Specialization compulsory

COURSE TYPE . e
Optional for the other specializations

PREREQUISITE COURSE None

LANGUAGE OF INSTRUCTION & Greek

ASSESSMENT

COURSE WEBSITE https://eclass.duth.gr/courses

E. Hatzikraniotis, A. Molohidis, P. Papadopoulou, S.

COURSE INSTRUCTORS Pavlidis, K. Makri

COURSE OBJECTIVE

The aim of the course is for postgraduate students to deepen their understanding of topics
such as measurements and errors in the school laboratory and their didactic use, different
aspects and stages of experimentation, experimental methodology, and the role of the
worksheet.

Postgraduate students will practice designing worksheets for various types of experiments
(demonstration, discovery-based, inquiry-based, collaborative) and across the stages of
experimentation (hypothesis formulation, experimental design, measurement, data handling,
parameterization, conclusion).

COURSE CONTENT
e Design and Development of Worksheets in Experimental and Laboratory Teaching
e Types of experiments: real, YouTube-based, simulated, and video experiments
e lLaboratory and Experimental Teaching in Physics
e Laboratory Teaching in Chemistry
e lLaboratory Teaching in Geography and Geology
e lLaboratory Teaching in Astronomy
e Laboratory Teaching in Environmental Sciences
e lLaboratory Teaching in Biology

LEARNING OUTCOMES
Upon successful completion of the course, students will be able to:
e Explore in depth issues such as measurements and errors in the school laboratory.
e Effectively incorporate the aspects and stages of experimentation into teaching.
e Apply the experimental methodology in educational settings.
e Develop worksheets for various types of experiments (demonstration, discovery-
based, inquiry-based, cooperative/group experiments).




Implement the different stages of experimentation (hypothesis, experimental design,
measurements, data management, parameterization, conclusion).

RECOMMENDED LITERATURE

B. Fkaykag, 08nyoc¢ Epyaoctnplakwv AcKNoswy yLa to padnua «Aidackadia & Madnon
UE Wnplakec Teyvoloyiec», Epyaotnplakeg onUelwoels, MM «Adaktikn tng DUGCLKAG
& Exmaideutiki Texvohoyia, AMO, 2022.

M. W. Hackling, Working Scientifically: Implementing and Assessing Open Investigation
Work in Science, Department of Education and Training, Western Australia, 2005

J. Haysom, M. Bowen, Predict-Observe-Explain: Activities Enhancing Scientific
Understanding, NSTA Press, 2010

Y. Kraftmakher, Experiments & Demonstrations in Physics, World Scientific Publishing,
2015

Epyaotnpiakoi O8nyoi PASCO Scientific yia ta Stapopa yvwoTikd QVTIKEIUEVAL:
Advanced Physics through Inquiry / Advanced Chemistry Through Inquiry / Advanced
Biology Through Inquiry / Middle School Life Science Teacher Guide / Middle School
Earth Science Teacher Guide (2014)

‘ OET-31 ‘ Contemporary Science Issues and their Instruction 7 ECTS
SPECIALIZATION Physics Education and Educational Technology
SEMESTER 3

Specialization compulsory

COURSE TYPE Optional for the other specializations

PREREQUISITE COURSE None

LANGUAGE OF INSTRUCTION & Greek

ASSESSMENT

COURSE WEBSITE https://eclass.duth.gr/courses

COURSE INSTRUCTORS E. Hatzikraniotis, A. Laskarakis, A. Molohidis
COURSE OBJECTIVE

The aim of the course is to familiarize students with contemporary topics in Physics, in
order to develop their ability to transform this content for educational purposes.

Postgraduate students will engage in in-depth study of the relevant literature and, through
their assignments, will identify the fundamental principles, concepts, and ideas of each area,
and will transform this content into teachable form.

COURSE CONTENT

Introduction to the Scientific Content of Contemporary Topics in Physics & Technology
(Complexity & Chaos, Nanoscience & Nanotechnology, Biomimetics, etc.)

Theories of Didactic Transformation of Scientific Content

Laboratory Exercise on Scanning Electron Microscopy (SEM)

Practical Exercises on transforming scientific content into teachable formats
appropriate for different levels of education.

LEARNING OUTCOMES




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

Demonstrate knowledge of theories and practices related to the transformation of
scientific content for teaching purposes across various educational levels.
Understand the fundamental principles, concepts, and ideas of each domain (e.g.,
Complexity & Chaos, Nanoscience & Nanotechnology, Biomimetics).

Transform scientific content in contemporary Physics topics such as Nanoscience &
Nanotechnology or Biomimetics into teachable material.

Apply content transformation to create student-appropriate activities related to
Physics topics such as Nanoscience & Nanotechnology or Biomimetics.

Deepen their understanding of the subject matter through the study of relevant
literature.

RECOMMENDED LITERATURE

A. Mavou, Avamtuén & A§loAoynon Aldaktikwv-Madnolakwv Mpooeyyioswy yla TNV
Exknaidevon Eknatdevutikwy otn Navotexvoloyia, Awdaktopikn AtatpLpn,
Mavemotuo Autikng Makedoviag, 2019.

C. Binns. Introduction to Nanoscience & Nanotechnology, Willey, 2010.

S Bhusham, Biomimetics: Bioinspired Hierarchical-Structured Surfaces for Green
Science and Technology, Springer, 2016.

Y. Stevens L-A. M. Sutherland, J. S. Krajcik, The big ideas of nanoscale science &
engineering: a guidebook for secondary teachers, NSTA Press, 2009.

R. Duit, Science Education Research Internationally: Conceptions, Research Methods,
Domains




15. Master Thesis (MT)

The Master’s Thesis (MT) must fall within the scientific scope of the Interinstitutional
Postgraduate Program (IPP) and should make use of the knowledge, skills, attitudes, and
competencies acquired during the coursework. At the end of the second semester, under the
responsibility of the IPP Director, a list of proposed thesis topics is prepared and announced.
Postgraduate students are then invited to submit their preferences to the IPP Secretariat.

The Director of the IPP reviews all submitted applications and matches postgraduate
students with appropriate thesis topics and supervisors. Subsequently, each student, in
collaboration with their supervisor, defines the proposed title of the Master’s Thesis and
submits an abstract of the proposed work. The IPP Program Committee (PC) officially assigns
the thesis project to each student and appoints a three-member examination committee,
which includes the supervisor. The supervision of Master's Theses is governed by the
provisions outlined in Article 8, paragraphs 3, 4, and 5 of the present Regulation.

The duration of the Master's Thesis (MT) may not be shorter than one academic semester.
A postgraduate student who fails to submit the relevant application within the specified
deadline postpones, under their own responsibility, the commencement of the thesis work by
at least one semester.

During the course of the thesis, the IPP Program Committee (PC) may proceed with the
replacement of the supervisor if there is an objective inability to continue the supervision or
if there is a compelling reason.

The Master's Thesis (MT) is written in the Greek language and must be accompanied by a
short abstract of approximately 300 words in either English, French, or German. Following
consultation with the supervisor and approval by the IPP Program Committee (PC), the thesis
may be written in English, provided it includes an extended abstract in Greek describing the
methodology and main findings of the work. Upon final submission of the MT, the initial pages
must indicate the institution and the Interinstitutional Postgraduate Program (IPP) under
which the thesis was completed, the name of the supervisor, and the members of the
examination committee, along with their academic titles and ranks.

The text of the Master's Thesis (MT) must comply with the specifications and structure of
a scientific paper. It should include a description of the research topic, presentation of findings
or results, methodology, assumptions, references, and any other necessary supporting or
explanatory elements (such as required figures, diagrams, photographs, images, etc.).

Upon completion of the Master's Thesis (MT), the student shall submit final copies of the
thesis to the supervisor and the other two members of the Three-Member Examination
Committee, along with the plagiarism report generated by the plagiarism detection software
(Turnitin) provided by the university’s central library. At the same time, the student must
submit to the committee a signed declaration stating that the MT is their own original work
and not the result of plagiarism, either in whole or in part.

Following a thorough review of the thesis, the Three-Member Examination Committee sets
the date for the public defense/evaluation of the Master's Thesis (MT).

After the presentation and defense of the MT, the Examination Committee submits the
final grade to the Secretariat, along with the student’s signed declaration stating that the MT
is their own original work and not the result of plagiarism, either in whole or in part. In the
event of a negative evaluation, the student has the right, in the following academic year, to
change both the topic and the supervisor.

The final, complete version of the MT, in both printed and electronic form, must be
submitted to the Library of Democritus University of Thrace and to the departmental archive.



16. Rights and Benefits

Postgraduate students are entitled to the same rights, benefits, and services as
undergraduate students, with the exception of the right to receive free textbooks (in
accordance with Law 4485/2017, Article 34, Paragraph 3).

More specifically, postgraduate students:

Have the right to use the email services of the Democritus University of Thrace (DUTH).
Have access to the libraries of DUTH and the partner institutions, as well as to
electronic journal subscriptions and other online resources through their institutional
accounts.

May use the infrastructure and laboratory equipment of the cooperating departments,
in consultation with their thesis supervisor, for the purposes of coursework and the
preparation of their Master’s Dissertation.

Are entitled to participate, in accordance with applicable legislation, in the collective
governance bodies.

May take part in research projects/programs of the partner institutions and receive
compensation for their contributions within co-funded, self-funded, or other funded
research schemes.

May participate in mobility programs such as ERASMUS+, or in other mobility-related
actions (e.g. project-based participation or scholarship programs).

The Interinstitutional Postgraduate Program (IPP) actively ensures equal access for

postgraduate students with disabilities and special educational needs. It provides appropriate
accommodations and adjustments to facilitate their participation in the educational process
and the successful completion of their studies.

17. Obligations of Postgraduate Students

Postgraduate students enroll in and participate in the Interinstitutional Postgraduate
Program (IPP) under the terms and conditions set forth in the program’s Regulations.
Acceptance of these terms is a fundamental requirement for obtaining and maintaining the
status of a postgraduate student.

Postgraduate students of the Interinstitutional Postgraduate Program (IPP) are required

to:

attend all courses offered as part of the IPP curriculum;

submit required assignments within the specified deadlines;

participate in examinations as scheduled;

observe the principles of academic integrity, show respect for the facilities and
equipment of the collaborating institutions, maintain cleanliness and order, and
report any issues to their academic supervisor or the Director of the IPP;

be fully informed of and comply with the Academic Code of Integrity, the Internal
Regulations, and all decisions made by the official bodies of the IPP that pertain to
them;

stay informed about the IPP structure, the academic calendar, and the educational
procedures in place;

fulfill all obligations toward the IPP and represent and promote the program and its
partner institutions through their academic activities;



e actively engage with the international academic community by attending conferences,

symposia, and seminars;

e participate in academic events (seminars, conferences) organized by the IPP and/or its

partner departments;

e cite their affiliation with the IPP in all publications, presentations, or communications

resulting from their academic work in the program;
e pay tuition fees as outlined in the present Regulation.

In the event that a postgraduate student fails to fulfill their obligations, a written reminder
is issued by the Director of the IPP, with a copy forwarded to the IPP’s Program Committee
(PC). If, after a reasonable period of time, the student still fails to comply, the SC may decide
to proceed with the student's removal from the official registry of postgraduate students in
the program.

18. Tuition Fees

The collection of tuition fees is deemed necessary for covering the operational costs of the
Interinstitutional Postgraduate Program (IPP), as outlined in the official budget published in
the Government Gazette (FEK) establishing the program.

Tuition fees amount to eight hundred euros (€800) per semester and are payable at the
beginning of each semester. For the standard duration of three semesters, the total tuition
fees amount to two thousand four hundred euros (€2,400).

In the event of interruption or suspension of studies, tuition fees already paid are non-
refundable but are credited toward the continuation of studies at the IPP.

Payment of tuition fees may be made either by the student or by a third party (individual
or legal entity) on behalf of the student and is deposited into the Special Account for Research
Funds (ELKE) of the Democritus University of Thrace, which is responsible for their
management. The IPP provides the possibility of tuition fee exemption, in accordance with
current legislation.

19. Scholarships

Subject to financial availability, the Interinstitutional Postgraduate Program (IPP) may
award scholarships and excellence awards to postgraduate students. The maximum number
of scholarships may reach up to30% of enrolled students per semester. The Steering
Committee (SC)is responsible for determining the number of scholarships awarded,
the grading algorithm based on objective academic criteria, and the selection of eligible full-
time students.

The following indicative criteria may be used in the scholarship evaluation algorithm:

e Academic criteria: For students in their first semester, the admission ranking score is
considered. For students in later semesters, eligibility requires having successfully
passed all previous courses, and the grade point average (GPA) is considered.

e Financial criteria: The taxable income (individual or family) is assessed according to the
applicable regulations regarding dependent family members.

e Social criteria: Based on individual status (e.g., divorced dependents, person with
disabilities), or family status (e.g., child of a large or single-parent family, orphan of
both parents under the age of 25, or having siblings concurrently enrolled in
undergraduate or postgraduate programs).




e Service to the IPP: The student’s potential contribution to the program (e.g., grading
assistance, examination invigilation, support for computer labs or teaching
infrastructure) is also considered.

Excellence awards are granted exclusively based on academic criteria, which may include
(but are not limited to) those listed above, as well as scientific publications, conference
presentations, awards, and honors.

The procedure for awarding scholarships or excellence awards is as follows:

e Following arecommendation by the Steering Committee (SC), an official call for
applications is published, inviting eligible students to apply for scholarships or
excellence awards. Applicants must complete all required fields in the application
form and submit the necessary supporting documents, as specified in the call, to the
Secretariat of the IPP within the deadlinesstated in the announcement.
The application form serves as a formal declaration under Greek Law 1599/1986.

e The Steering Committee (SC) evaluates and ranks all applications based on the pre-
established criteria and compiles a list of eligible candidates.

20. Intellectual Property and Academic Integrity

All assignments and the Master’s Thesis submitted by postgraduate students within the
framework of the IPP must be entirely their own intellectual work, in full compliance with the
principles of academic integrity. Students are formally informed, at the beginning of their
studies in the IPP, about the rules of academic conduct and the relevant regulations on
intellectual property rights.

The intellectual property rights of the Master’s Thesis or any other academic work
submitted within the framework of the Interinstitutional Postgraduate Program (IPP) belong
to the postgraduate studentand are protected under the Greek Copyright Law (Law
2121/1993), as well as all other relevant and current legislation. In cases where the work
results from collaboration with the thesis supervisor, course instructor(s), and/or other
researchers, the intellectual property rights of the published or unpublished results are jointly
held by the involved parties, in accordance with principles of scientific ethics. These
individuals also retain the right to co-author and publish the results in scientific journals.
Additionally, any potential patent rights or opportunities for commercial exploitation of the
Master’s Thesis or other academic work are protected under Law 2121/1993 and are jointly
held by the postgraduate student, the supervisor, the collaborating researchers, and the IPP
itself.

An inviolable principle of academic integrity for all postgraduate students is the strict
avoidance of plagiarism or copying in the preparation of any assignments or written work
throughout the duration of their studies. When submitting a Master’s Thesis or any other
academic assignment in the context of the IPP, students are obliged to explicitly
acknowledge whether they have partially or fully used the work or ideas of others.
The unauthorized use of intellectual work created by third parties and its presentation as
one's own is strictly prohibited. Likewise, students are forbidden to submit collaborative work
as individual submissions, without full and accurate disclosure of co-authorship.

The following actions are considered forms of plagiarism or academic misconduct:
the intentional use of substantial portions of another person’s work, thereuse of
assignments that have already been submitted for credit in another course or academic
program, and the submission of Al-generated content presented as original work, with the
aim of receiving a grade or academic credit to which the student is not rightfully entitled.



Plagiarism is defined as the copying of another person’s work, in whole or in part, without
proper attribution. It also includes the use of any portion of another person's work without
appropriate citation. Furthermore, the inclusion of anysupporting material or
documentation, even from studies in which the student has participated, without explicit
reference, constitutes an act of plagiarism.

Plagiarism and copying are considered serious academic offenses and may result in
penalties ranging from grade reduction to assignment nullification (grade of zero). The
instructors of each course are responsible for identifying incidents of plagiarism or
unauthorized copying. In cases of repeated offenses, despite prior warnings, instructors must
notify the Director of the IPP, who refers the case to the Program Commitee Program
Commitee for disciplinary action. If the violation is discovered after graduation, the Program
Commitee initiates procedures for the revocation of the awarded Postgraduate Diploma of
Specialization.



