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UNIVERSIDAD
DE GRANADA

Vicerrectorado de Calidad, Innovacion Docente y Estudios de Grado

INFORME DE LA COMISION DE TiTULOS SOBRE LA PROPUESTA DE
VERIFICACION/ACREDITACION DEL GRADO CONJUNTO “PHYSICS FOR TECHNOLOGY”
DE LA ALIANZA ARQUS

Reunida la Comision de Titulos de Grado el jueves 18 de junio de 2026, emite el
siguiente informe sobre las decisiones adoptadas para el Consejo de Gobierno de 25
de junio de 2026, siguiendo los punto del Orden del dia de la sesion del Consejo de
Gobierno.

e Informe y aprobaciéon, si procede, de la propuesta de
verificacion/acreditacion del Grado Conjunto "Physics for Technology" de la
Alianza ARQUS entre las universidades de Worclaw (Polonia), Padova
(Italia), Vilnus (Lituania), y Granada, informada por la Comisién de Titulos.

1. Se recibié una alegacién que fue retirada por el alegante antes de su presentacion
en la reunion de la Comision de Titulo.

2. La Comision de Titulos de Grado acuerda:

Informar favorablemente la solicitud de verificacidon/acreditacion del Grado
Conjunto "Physics for Technology" de la Alianza ARQUS entre las universidades
de Worclaw (Polonia), Padova (Italia), Vilnus (Lituania), y Granada, informada por la
Comision de Titulos.
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UNIVERSIDAD
DE GRANADA

Propuesta de verificacion/acreditacion del
Programa Conjunto de Grado
“"Physics for Technology”

Alianza Universitaria Europea ARQUS

Este documento consta de los siguientes apartados:

1. "Memoria de autoevaluacion del titulo”: Memoria
del plan de estudios conjunto de la Alianza
Universitaria Europea Arqus (paginas 2 a 75).

2. “Certificado de aprobacion en Junta de Centro”:
Documento que evidencia la aprobacion en
organo de gobierno de la Universidad de Granada
(pagina 76).
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GLOSSARY

Levels: represent a series of sequential steps (a developmental continuum), expressed
in terms of a range of generic outcomes, against which typical qualifications can be
positioned.

Profile: either the specific (subject) field(s) of learning of a qualification or the broader
aggregation of clusters of qualifications or programmes from different fields that share a
common emphasis or purpose.

Cycle: the three sequential levels identified by the Bologna Process (first cycle, second
cycle and third cycle) within which all European higher education qualifications are
located.

Learning outcomes: statements which describe what a student is expected to know,
understand, or be able to do at the end of a certain learning cycle. Typically referring to
competences consisting of knowledge, skills and social competences.

Learning Management System: a digital platform used to create, deliver, manage, and
track teaching and learning activities in higher education. It supports course delivery,
communication, assessment, and the organisation of learning materials.

Consortium: includes all member institutions and is open to the participation of partner
institutions in a way decided by the member institutions.

Member Institution: a participating institution which confers the joint degree in
accordance with its respective national regulations.

Coordinating University: the institution responsible for the planning and organisation of
the process of developing and implementing the joint programme including the planning
of cooperation meetings and the organisation of selection meetings.

Management Committee: the body that oversees all administrative duties related to the
management of the joint study programme, including communication with students and
staff. The Management Committee is led by the Program Coordinator.

Programme Coordinator: the person responsible for all administrative duties within the
programme, the correspondence between individual students and the Coordinating
University and the support of all programme procedures.

Programme Steering Committee: the body responsible for the governance, quality
assurance and evaluation of the programme, composed of two representatives from every
consortium partner.

Student Selection Committee: the academic representatives of the consortium partners
for the selection of students for the joint programme according to the criteria.

Diploma: a certificate awarded by a higher education institution after successful
completion of a study programme.
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Joint Degree: a single certificate awarded by all higher education institutions involved in
a Joint Programme, nationally acknowledged as the recognised degree of the Joint
Programme and issued by the Coordinating University.

Diploma Supplement: a document issued to all graduates by the Coordinating University
containing all information about the programme and its international structure.

Mobility: student, academic and administrative staff exchange between member
institutions.

Module: a course unit in a system where each course unit carries the same number of
credits or a multiple thereof.

PROGRAMME PREPARATION GROUP MEMBERS

The Programme preparation involved a large group of representatives from all the partner
universities.

Table below contains only details regarding the local coordinators:

Name and surname Position ‘ University Email address

Justinas Ceponkus Professor Vilnius justinas.ceponkus@ff.vu.lt
University

Carlos Pérez-Espigares | Professor University of |carlosperez@ugr.es
Granada

Francesco Recchia Professor University of | francesco.recchia@unipd.it
Padova

Tomasz Greczylo Professor University of |tomasz.greczylo@uwr.edu.pl
Wroctaw
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1. GENERAL OVERVIEW

1.1 INTRODUCTION

Physics for technology

The last century is perceived as a time of impressive successes in exploring the world with
scientific methods based on discoveries in physics and natural sciences’. Extraordinary
growth of technology has its roots in an increase in physics knowledge and its diverse and
far-reaching consequences. Such success also has unexpected side effects including a
noticeable increase in discipline complexity and a decreasing number of students willing
to explore physics as a so-called pure subject’. On the other hand, these developments
created an increasing demand for specialists in physics-driven technologies giving rise to
a clear need for application-oriented programmes that are specifically designed to bridge
this gap.

The Joint Bachelor's programme described here is an internationally driven study offer
that has been collectively designed by the universities of Granada, Padova, Wroctaw and
Vilnius in the framework of the Arqus European University Alliance. It is meant to create a
foundation for professional development in physics with a focus on its technological
applicability. Drawing on diverse experiences in physics education shaped by various
specialisation pathways, the Physics for Technology programme provides an attractive
foundation for initiating a professional career.

The Arqus European University

The Arqus European University Alliance was lawfully established in November 2018 in
Brussels, when the rectors and presidents of the founding institutions signed a
Memorandum of Understanding with the intention of strengthening the already existing
cooperation between them.

Led by the University of Granada, the Arqus Alliance was selected in the first Erasmus+
call for “European Universities” to receive funding for a period of three years (2019 —
2022). In 2022, Arqus was granted additional funding to implement the second phase of
its work plan over the next four years (2023 — 2026). The corresponding grant agreement
is provided as Annex 3.

Currently the Alliance brings together nine universities: Granada (Spain), Graz (Austria),
Leipzig (Germany), Lyon 1 (France), Maynooth (Ireland), Minho (Portugal), Padova (ltaly),
Wroctaw (Poland) and Vilnius (Lithuania), which are located in medium-sized European
cities. Additionally, two more universities are associated partners — the University of
Durham (United Kingdom), the University of Kyiv (Ukraine). They all have extensive
research involvement, deep regional engagement and rich teaching experience. Arqus is
a unique inter-university coalition with a presence in almost the entire European

! Garwin, L., & Lincoln, T. (Eds.). (2003). A century of Nature: Twenty-one discoveries that changed science and the world. University
of Chicago Press.

2 European Commission. (2025). Education and Training Monitor 2025. Publications Office of the European Union. Available at:
https://op.europa.eu/en/publication-detail/-/publication/30c1ccaa-bfdd-11f0-a612-01aa75ed71a1/language-en
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geographical area, with more than 330,000 students and 43,000 academics,
administrative and service professionals.

Responding to the objectives set by the European Commission for University Alliances,
Arqus specifically aims to transform European higher education, research and innovation
through deep cooperation and progressive integration among its members, in pursuit of
an equitable and sustainable future for all:

e Educating critical and socially engaged European citizens, prepared for lifelong
learning, leaving no one behind.

e Generating outstanding, open, challenge-driven, innovative and reflective teaching
and learning environments where knowledge, skills and attitudes are created.
Acting as an engaged social and global actor at various levels.

Identifying and overcoming barriers for effective cooperation.

The proposed bachelor's programme in Physics for Technology aligns fully with these
goals and has adopted them as guiding principles for the development and implementation
of its curriculum.

Towards a joint European degree

Education in Europe is constantly changing in order to create a bases for building
competences to cope with the challenges of everyday life. The expectations of European
citizens are growing dynamically due to technological, economic and cultural changes. All
this is reflected in initiatives proposed by the Commission to the European Parliament, the
Council, the European Economic and Social Committee and the Committee of the Regions
to create a foundation for new actions — an extensive list of them is proposed in a blueprint
for a European degree®.

As the European degree develops to integrate collaborative initiatives, interdisciplinary
methodologies, and international perspectives the programme Physics for Technology
has the potential to attract students worldwide and secure the talent essential for economic
growth* — particularly in technology-oriented sectors vital for competitiveness and
technological sovereignty. Furthermore it would enhance learning mobility, address
challenges faced by regions experiencing talent development constraints and respond to
labour market demands for graduates with both European and global outlooks.

A consortium for the Programme

In this context, four of the Arqus Universities: Wroctaw (coordinating institution), Granada,
Padova and Vilnius, all of them with a wide experience both in research and teaching in
the field of physics, have signed an agreement with the aim of developing and running a
Joint Bachelor's programme named Physics for Technology. The cooperation agreement
of the programme consortium is provided as Annex 2.

3 European Commission. (2024). A blueprint for a European degree (COM(2024) 144 final). Brussels: European Commission.
European Commission. (2023). Harnessing talent in Europe’s regions. Publications Office of the European Union. Available at:
https://ec.europa.eu/regional_policy/sources/communication/harnessing-talents/harnessing-talents-regions_en.pdf
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The study programme aims at qualifying students for a technology-oriented career
pathway with roots in physics with emphasis on international relations. Based on
interdisciplinary approaches and a wide range of jointly delivered courses, students will
acquire competences to deal with various technology-oriented tasks and leverage
cooperation among international partners.

1.2 BASIC INFORMATION

Full name of the programme: | Joint Bachelor's Programme in Physics for Technology

EQF level: 6 — first cycle

Degree awarded: Bachelor in Physics for Technology
Joint degree

Number of ECTS points: 180

ISCED field(s) of study: 0533: Physics

List of the institutions delivering the programme:

Name of the institution Higher Degree Role in the
education awarding consortium (i.e.
institution institution coordinator etc.)
(yes/no) (yes/no)

University of Wroctaw yes yes coordinator

University of Granada yes yes member

University of Padova yes yes member

Vilnius University yes yes member

All four member universities are recognised as higher education institutions by the relevant
authorities. The legal status of each partner university is provided in their internal
documents (see Annex 1). Their respective national frameworks enable them to
participate in the joint programme, and to award a joint degree, as specified in the
Cooperation Agreement.
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Accreditation status per institution:

Name of the institution Relevant External Quality European Approach
Assurance Agency (if any) allowed (yes/no)

University of Wroctaw PKA yes
University of Granada ACCUA yes
University of Padova ANVUR yes
Vilnius University SKVC yes

All partner universities operate within national quality assurance systems that allow for the
application of the European Approach for Quality Assurance of Joint Programmes. The
consortium's universities jointly agreed to undergo accreditation in accordance with the
European Approach.

1.3. JOINT DESIGN AND DELIVERY

The Joint Bachelor’s programme comprises 180 ECTS credits taught in English, which
corresponds to a regular study period of six semesters or three years, as per the
respective regulations governing the partner institutions. The programme was jointly
designed and will be delivered by four degree-awarding universities within a coordinated
framework, ensuring a coherent and well-structured educational offer at the higher
education level.

Its design and delivery follow the framework established in the Cooperation Agreement,
which specifies governance, selection and admission, finance, mobility, assessment,
recognition, and degree awarding procedures. The curriculum ensures alignment of
learning outcomes, teaching methods, and assessment approaches across all partner
institutions. The programme is governed through a joint governance structure, with the
Programme Steering Committee responsible for governance, quality assurance, and
evaluation, ensuring coordinated decision-making across all partner institutions.

During the first two years (four semesters) all four partners are responsible for delivering
fully online, hybrid and/or blended, and in-person courses for the entire cohort of students.
During the fifth and sixth semesters each of the programme partners is responsible for
delivering courses for students physically present at their institution in accordance with the
jointly agreed curriculum. Courses and assessments are fully recognised across partners,
supported by a jointly developed grade conversion table.

The Bachelor's Thesis

The Bachelor's Thesis (15 ECTS) is a final exercise designed to evaluate the
competences acquired by students over their evolution in the programme. It includes three
(3) different activities:
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e Attendance of Seminars held by academic or professional experts in certain
scientific areas of the Final University specialisation. It is expected that these will
complement the students’ knowledge on recent trends and technologies. Guidance
shall be provided to assist the learning process.

e Bachelor Thesis Work. The bachelor thesis is aimed at evaluating students’
competence acquisition. The topic for the thesis can be proposed either by advisors
(professors), students, or external stakeholders (industry, companies,
organisations, experts, etc.). Advisors shall guide students during the sixth (6'")
semester.

e Bachelor's Thesis Defence.

The University of Wroctaw is responsible for the supervision and management of the
Bachelor's thesis defence, in coordination with the Programme Steering Committee. The
Programme Administrative Coordinator will be in charge of the supervision and execution
of the administrative tasks related to this procedure. The procedure comprises the
following stages:

i. Registration. The Programme Administrative Coordinator will publish a list of possible
topics for the thesis. Students and other stakeholders (industry, organisations, etc.) may
add their own suggestions. Students shall agree with professors on supervision of their
thesis. This process is expected to take place at the beginning of the fifth (51") semester.

ii. Assignment. An advisor (person proposing the thesis topic) and a reviewer (academic
staff of a member institution) will be assigned to each student, trying to respect the
preferences expressed in the registration application. In this process, the Coordinating
University shall establish as many measures as are necessary to maintain a balanced
distribution of the assignments over different professors and universities.

iii. Implementation. During the sixth (6!") semester, all the work associated with the thesis
should be done by students with the supervision of their advisors. During this stage,
practical developments, as well as research work, literature or bibliographic review or
elaboration of reports are expected. The relevant documentation of the whole process and
the student’s report on the activities carried out are expected as a deliverable.

iv. Reviewing. The reviewer of the thesis will deliver a report about it, which will be
considered by the evaluation board.

v. Evaluation. The examination board consisting of at least three (3) representatives from
at least two (2) different partner institutions shall assess the thesis in a defence session in
which the student will have approximately fifteen (15) minutes for a presentation followed
by a debate for up to twenty (20) minutes.

Two (2) thesis defence sessions will be scheduled at the end of the sixth (6th) semester,
with at least fourteen (14) days between them. Additional sessions may be opened if
necessary. The defence will be public and conducted in a hybrid format.

Students shall be allowed to defend their thesis only if they have successfully completed
all the mandatory courses and a number of optional courses amounting to not less than
165 ECTS in total.

Mobility
T
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The cohort of students will be organised in subcohorts from the very beginning based on
their initial declaration of study path. They are going to stay at each of the programme
partner institutions for two years. Then, in general, for the last year of study they move
individually forming new subcohorts at places of physical presence.

This way, in Scenario 1 the students stay:
e at the Home (Initial) university for the first four (4) semesters,
e at any of the Final university (other than the Home university) for the last two
semesters.

Scenario 2 will allow students to exceptionally choose the specialization track offered at
their Home/Starting university while still meeting the requirement of completing at least
one (1) semester of international mobility.

Hence, the possible study scenarios are:

Semester | Scenario 1 Scenario 2

1st Home/Starting university Home/Starting university

2nd Home/Starting university Home/Starting university

3 Home/Starting university At least one semester mobility
4th Home/Starting university At least one semester mobility
5th Mobility/Final university Home/Starting university

6t Mobility/Final university Home/Starting university

Scenario 1 is meant as the main programme structure but under certain conditions, after
the approval of the Programme Coordinator, some exceptions will be made possible (even
beyond Scenario 2).

Finally, the sixth semester is going to be dedicated partly to the Bachelor's Thesis (with
remote or local tutoring, as preferred by students), ending with the Thesis Defence
procedure to be held in hybrid form at the Final university.

Overall programme structure

The following diagram shows the overall structure of the programme:

1s| 2nd 3rd 4th 5lh 6|h
semester semester semester semester semester semester
delivered delivered delivered delivered - . . ;
jointly jointly jointly jointly final university final university
'a“ 30 ECTS ’a“ 30 ECTS a’“ 30 ECTS ;" 18 ECTS ;‘ am 15 ECTS
2 g 4 courses g 5 courses g 3 3
4 courses (1 online (1 online 3 courses
a ; a A 2 A a ; a al Bachelor
t| (2online t 2 hybrid t 2 hybrid t| (2online t t theses
o| 2 hybrid) o 1 o 2 o 1 hybrid) o o
r r i r i r r r
v v stationary) v stationary) v v v
0 0 0 0 0 0
p p p p| 12ECTS p| 30ECTS p| 15ECTS
t t t t t t
! ! ! " 2courses "1 according '| according
0 0 0 0o . 0 (o]
n n n n| (stationary n to the n to the
a a a a| oronline) a| selection a| selection
1 I 1 I 1 1

10



arus

- Erasm me
European University Alliance : of the European Unior

2. LEARNING OUTCOMES

2.1 LEVEL

European countries, through the implementation of the Bologna Process, introduced a
shared set of standards for their higher education systems. One key element was the
Framework for Qualifications in the European Higher Education Area (FQ-EHEA)®, which
enabled the harmonisation of higher-education study cycles across Europe. After a
transitional period needed for adjustments, the signatory countries agreed to incorporate
this framework into their national systems which was largely completed around 2010.

The FQ-EHEA brings major benefits by making higher-education qualifications across
Europe more transparent, comparable, and easily recognisable, which in turn supports
student and graduate mobility.

The Framework for Qualifications of the European Higher Education Area provides
descriptors for three cycles agreed by the ministers responsible for higher education at
their meeting in Bergen in May 2005 in the framework of the Bologna process and revised
in Paris in 2018. Each cycle descriptor offers a generic statement of typical expectations
of achievements and abilities associated with qualifications that represent the end of that
cycle®. The descriptors of FQ-EHEA of a first cycle qualification are presented in the table
below. They strengthen trust among countries, improve academic and professional
recognition, and facilitate joint programmes. It also promotes quality enhancement,
encourages flexible learning paths, and supports lifelong learning by enabling clearer
progression routes and better recognition of diverse learning forms.

Within this framework, the programme clearly belongs to the first cycle in terms of both
duration and content, as it presupposes that students are ready to achieve the learning
outcomes of the first cycle and to build the competences required for potential progression
to the second. Consistent with the framework’s logic, the project is designed to foster solid
bases of knowledge and understanding of the fundamental principles and core concepts
of physics for technology, particularly throughout the first four semesters, where most
course units present learning outcomes aligned with this goal. The final two semesters
place greater emphasis on specialised study pathways that reflect the main research
areas of the partner institutions, while simultaneously laying the foundation for further
studies in subsequent cycles.

The learning outcomes of the Physics for Technology study programme consist of three
groups of general educational objective areas: analytical and synthesis sKills,
communication and teamwork skills, and lifelong learning skills. In addition, there are also
subject-specific educational objective areas consisting of: knowledge and understanding,
mathematical and computational skills, experimental and problem-solving skills, and
physics for technology-related skills. The description of the learning outcomes defined for

5 FQ-EHEA description. Available at: https://europass.europa.eu/en/description-eight-eqf-levels

6 Overarching Framework of Qualifications of the European Higher Education Area (revised in 2018), Paris Communqué, Appendix IIl.
Available at: https://ehea.info/Upload/document/ministerial_declarations/EHEAParis2018 _Communique_AppendixIll_952778.pdf

11
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the study programme in relation to the characteristics of the FQ-EHEA is shown in the

table below.

SCIENTIFIC DISCIPLINES: Physical Sciences

(percentage share) 100 %

EDUCATION LEVEL: first cycle (EQF 6)

EDUCATIONAL PROFILE: academic

LEARNING OUTCOMES FOR THE PROGRAMME

Learning Outcome | After completing the first-cycle studies in Correspondence with

Symbol for a Study | Physics for Technology, the graduate will FQ-EHEA descriptors

Programme obtain learning outcomes in the following for a first cycle
areas:

GENERAL COMPETENCES
ANALYTICAL AND SYNTHESIS SKILLS

G141 Ability to integrate knowledge, handle Applying knowledge
complexity and formulate judgements including | and understanding
the critical assessment and responsible use of
modern technologies. Communication skills

G.1.2 Ability to prepare and manage task-related Making judgments
projects by exploring new strategic approaches
and highlighting the priorities.

G.1.3 Ability of simultaneously reflecting on social Making judgements /
and ethical responsibilities. Communication

COMMUNICATION AND TEAM-WORKING SKILLS

G.21 Ability to use different methods for clear
presentation of scientific knowledge and Communication skills
highlight conclusions to specialist and non-
specialist audiences.

G.2.2 Capability to perform teamwork, especially in Applying knowledge
international/intercultural settings, and related | and understanding /
special skills demonstrating capacity for Making judgements
handling the rigor of the discipline and for time
management.

LIFELONG LEARNING SKILLS

G.31 Ability to undertake further study autonomously | Learning skills
and to engage in independent life-long
learning.

G.3.2 Ability of flexible thinking, open to apply basic Learning skills /
physical knowledge and competences in a Making judgements
wide range of job opportunities and in everyday
life.

SUBJECT-SPECIFIC COMPETENCES
KNOWLEDGE AND UNDERSTANDING

S.1.1 Capability to demonstrate in-depth knowledge | Knowledge and
and understanding of fundamental, theoretical, | understanding
and applied aspects of physics.

S.1.2 Ability to apply knowledge of general physics Applying knowledge
for analysing and solving specific tasks in and understanding
physics and its applications.

12
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S.1.3 Ability to apply understanding of relevant Applying knowledge
techniques, procedures, and their limitations to | and understanding
solve problems, provide solutions, use practical
skills and conduct investigations using modern
computer tools.

MATHEMATICAL AND COMPUTATIONAL SKILLS

S.2.1 Ability to understand and master the use of the | Applying knowledge
mathematical and numerical methods most and understanding
commonly used in physics.

S.2.2 Ability to use appropriate programming Making judgments
languages and packages in physics and
mathematical investigations.

EXPERIMENTAL AND PROBLEM-SOLVING SKILLS

S.3.1 Ability to utilize common instrumentation, Knowledge and
perform experiments independently, as well as | understanding
to describe, analyse and critically evaluate
experimental data.

S.3.2 Ability to solve a wide range of problems by Applying knowledge
identifying their fundamental aspects and using | and understanding
both theoretical and experimental methods as
derived from physics.

S.3.3 Ability to make estimates and find approximate | Knowledge and
solutions under assumptions and use of understanding
special and limiting cases.

Applying knowledge
and understanding

S.34 Ability to identify, locate and obtain required Making judgements
data by searching literature, using databases
and other sources of information as well as
carrying out an overview of fields of interest.

PHYSICS FOR TECHNOLOGY-RELATED SKILLS

S.4.1 Ability to make extensive use of devices and Knowledge and
control-measurement systems by applying understanding
fundamental principles of physics and
integrating knowledge from related fields. Applying knowledge

and understanding

S4.2 Ability to interpret technical documentation and | Making judgments
project specifications while solving physics and
technology related problems.

S.4.3 Ability to use and integrate software with Applying knowledge
hardware to automate experiments, control and understanding
technological systems, and validate designs
through simulation, test models and refine
technological devices and systems.

The specific correlation between learning outcomes and programme courses are pictured
in the matrix (Annex 4) and are in detail described in each syllabi in the section containing
purposes of the course unit (Annex 5). Each learning outcome is linked to multiple courses
to ensure adequate educational emphasis. Moreover, they have been translated into

e
13
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specific course-level learning outcomes and are expressed as expected knowledge and
skills within each unit. Academic staff ensure that these learning outcomes are achieved
by applying assessment methods aligned with the teaching and learning approaches used
in each course.

2.2 DISCIPLINARY FIELD

The main and only disciplinary area of the programme is Physical Sciences. This is a
broad scientific discipline that investigates the fundamental laws governing matter,
energy, space, and time. It encompasses fields such as physics, astronomy, chemistry,
materials science, and related areas that aim to understand how the physical world
operates — from the behaviour of elementary particles to the structure of the universe.
Physical sciences rely on observation, experimentation, modelling, and quantitative
analysis to explain natural phenomena and develop technologies based on physical
principles.

In this light, a Physics for Technology programme graduate has a strong grounding in the
fundamental principles of physics, enabling the graduate to understand, describe, and
interpret physical phenomena across different areas of the natural world. The graduate is
proficient in the analytical and computational methods commonly used in modern physics
and can develop physical models that explain observed effects and predict new ones.

Based on the learning outcomes, graduates are skilled in addressing standard and non-
standard experimental or theoretical problems, are able to think logically, remain curious,
and adapt quickly to new challenges. They are familiar with contemporary information
technologies, basic programming, and laboratory-oriented computational tools that allow
them to simulate physical processes and analyse experimental data.

Through comprehensive training within the programme that integrates core areas of
physics with supporting mathematical and computational techniques, graduates are well
prepared to enter the technology-oriented labour market or continue their studies and
engage in scientific or research activities. They possess qualifications relevant to work in
research laboratories, scientific institutions conducting applied physics research, the IT
and high-technology sectors, education, as well as industries that rely on advanced
technological solutions, including financial and insurance institutions.

2.3 ACHIEVEMENT

In general, the traditional physics degree provides intense training in mathematical and
theoretical foundations, ideal for an academic or research career, but it can be somewhat
distant from practical applications and from the emerging novel technologies demanded
by the manufacturing and technology sector. The programme Physics for Technology is
conceived as a hybrid programme that maintains scientific rigour while focusing on real
technological applications. Therefore, programme graduates will be equipped with a
universal scientific background and transversal skills such as problem-solving, teamwork,
programming, and the design of physical devices or systems. This responds to a growing

el
14
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demand for ‘bridge’ professionals: people who thoroughly understand physical principles
but can work effectively in industrial environments, technology startups, consultancy,
corporate R&D, or innovation departments.

The anticipated profile of the graduate fits into the expectations of today’s high-tech
industries — ranging from microelectronics, photonics, and quantum computing to energy,
advanced materials, and data processing — which require professionals with a deep
understanding of physical principles who can also apply them in technological contexts.
This degree aims to position itself as an intermediate and strategic training path, capable
of transferring fundamental knowledge into concrete technological solutions. Through
industry placements, applied projects, and potential public—private collaborations, the
degree promotes employability-oriented training and enhances the transfer of knowledge
from the university to the productive sector. The relevance and design of the programme
are further supported by positive feedback from external stakeholders (Annex 17).

15
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3. STuDY PROGRAMME

3.1 CURRICULUM

The programme curriculum was jointly designed and will be delivered by the partner
universities, ensuring a coherent and integrated study experience across all institutions. It
is structured into six semesters, for a total of 16 mandatory courses and optional classes
to be chosen among university study paths. Students complete 180 ECTS credits within
a single coordinated curriculum that reflects the complementary expertise of the partner
institutions. All the course syllabi are provided in Annex 5.

The curriculum includes a structured mobility component across partner institutions. To
obtain the joint degree, students are required to complete a defined period of physical
mobility at a partner university, in accordance with the programme mobility scheme.

First-year students must take four (4) mandatory courses each semester (30 ECTS per
semester, 60 ECTS in total). In the third (3) semester, students must take five (5)
mandatory courses (30 ECTS). In the fourth (4"") semester, students must take three (3)
mandatory courses (18 ECTS) and at least two (2) others (12 ECTS) in optional courses
(one chosen between Advanced Physics Laboratory: Computational or Advanced Physics
Laboratory: Experiments, and another from the broader elective list). The fifth (5™)
semester consists of courses to be chosen from the Final University (local) offer list (30
ECTS). Last semester consists of local courses (15 ECTS) and Bachelor's Thesis (15
ECTS).

The core of the curriculum consists of the following mandatory courses:

-_—

Introduction to Study (semester |, Vilnius, fully online)

2. Applied Mathematics 1 (semester [, Vilnius, hybrid (lecture, workshops and/or

lab))

General Physics 1 (semester |, Granada, hybrid (lecture, workshops and/or lab))

Informatics And Programming 1 (semester |, Wroctaw, fully online)

. Applied Mathematics 2 (semester Il, Wroctaw, hybrid (lecture, workshops and/or

lab))

General Physics 2 (semester Il, Vilnius, hybrid (lecture, workshops and/or lab))

Informatics And Programming 2 (semester Il, Granada, fully online)

STEM Laboratory (semester Il, Wroctaw, in person)

General Physics 3 (semester III Granada, hybrid (lecture, workshops and/or lab))

10 Introduction to Electronics (semester [ll, Granada, in person)

11.Quantum Physics (semester I, Padova fully online)

12.Chemistry (semester lll, Wrociaw, hybrid (lecture, workshops and/or lab))

13.Introduction to Modern Experimental Techniques (semester Ill, Wroctaw, in
person)

14.Physics of Matter (semester 1V, Vilnius, hybrid (lecture, workshops and/or lab))

15. Introduction to Nuclear and Particle Physics (semester |V, Padova, fully online)

16. Mathematical Methods in Physics (semester IV, Granada, fully online)

oA

©oNO®

The student will choose one class among the following electives in semester |V:

e
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i. Advanced Physics Laboratory: Computational (Granada, fully online)
ii. Advanced Physics Laboratory: Experiments (Wroctaw, in person)
and at least another one from four Spin-Off Courses:

i. Introduction to functional materials - Wroctaw,

ii. Innovation and Project Design - Granada,

iii. Statistics and Monte Carlo techniques - Padova,
iv. Laser Physics - Vilnius,

delivered fully online and correlated with educational paths within the programme. Detailed
distribution of courses is described in section 5. Learning, teaching and assessment
when also consistency with learning outcomes is pointed. The matrix showing learning

outcomes distribution among courses is pictured in Annex 4.

In semester V and semester VI, students follow one of the available educational paths:

Path | (Wroctaw)
Functional Materials

Path Il (Granada)
Computational

Physics and
Simulation

Path Ill (Padova)
Physics for
Technology of
Detectors

Path IV (Vilnius)
Laser and
Semiconductor
Physics

Semester V

i. Surface Phenomena
for Materials
Functionalisation

ii. Modern Experimental
Techniques in
Investigation of
Functional Materials

iii. Materials Science

iv. Statistic and Data
Analysis - A practical
Course with R

v. Introduction to Atomic-
Scale Material Modelling
vi. Superconductors in
Technology and Science
vii. Measurement and
Control Workshop

Semester V
i.Computational
Electromagnetism
and Optics

ii. Quantum
Computating and
Technologies

iii. Radiation—Matter
Interaction: Monte
Carlo Simulation

iv. Modelling and
Analysis of Complex
Systems

Semester V
i. Particle and
Radiation
Detectors

ii. Electronics

iii. Detector
Physics

iv. Laboratory A
v. Medical Physics

vi. Nanofabrication

Semester V

i. Internship

ii. Laser Technology
iii. Organic
Optoelectronics

iv. Semiconductors
Growth Technologies
v. Solar Energy and
Photovoltaics

vi. Optical
Spectroscopy

Semester VI

i. Practical Introduction to
the Modelling of
Functional Materials

ii. Internship

iii. Nuclear Laboratory

Semester VI

i. Molecular
Simulation of Soft
Matter Physics

ii. Applications of
Computational
Geophysics

iii. Methods of Image
and Time Series
Analysis

Semester VI

i. Detector Physics
Laboratory B

ii. Semiconductors
Physics and
Devices

iii. Industrial
Applications of
lonizing Radiation
Sources

iv. Bachelor’s
Thesis

Semester VI

i. Material
Characterization
Techniques

ii. Optical System
Design

iii. Fiber Technology
iv. Functional and
Smart Materials

17
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Path | (Wroctaw) Path Il (Granada) Path Ill (Padova) Path IV (Vilnius)
Functional Materials Computational Physics for Laser and

Physics and Technology of Semiconductor
Simulation Detectors Physics

Finally, by the sixth semester, programme participants will have sufficient competences
to undertake the concluding course, the Bachelor's Thesis.

3.2 CREDITS

Each activity included in the curriculum is listed with its workload in ECTS points. The
correspondence between ECTS points and classwork or homework hours varies slightly
among the programme partners, as follows:

e atthe University of Wroctaw: 1 ECTS point corresponds to 25 hours of workload,
typically 8 hours of classwork plus 17 hours of homework;

e at the University of Granada: 1 ECTS point corresponds to 25 hours of workload,
typically 10 hours of classwork plus 15 hours of homework;

e at the University of Padova: 1 ECTS point corresponds to 25 hours of workload,
typically 8 hours of classwork plus 17 hours of homework;

e at Vilnius University: 1 ECTS point corresponds to 25 hours of workload, typically
8 hours of classwork plus 17 hours of homework.

Although minor differences exist in the distribution of contact hours and independent study
across partner institutions, all courses are designed to correspond to the same total
student workload (25 hours per ECTS), ensuring consistency across the programme.

Activities are combined based on their ECTS points. Each course is associated with a
certain number of ECTS points. The programme includes activities of 3, 5, 6, 9, and 12
ECTS. The total number of points is associated with one discipline.

3.3 WORKLOAD

The total workload for graduation sums up to 180 ECTS points and is distributed as
follows:

in semesters | to lll, 30 ECTS of mandatory courses;

in semester IV, 18 ECTS of mandatory courses and 12 ECTS of elective courses;
in semester V, 30 ECTS of elective courses (specialization);

in semester VI, 15 ECTS for the Bachelor's Thesis and 15 ECTS of elective courses
(specialisation).

Because all students in the same year will complete their studies at the same time (at the
end of the sixth (6"") semester), it is of paramount importance that they have completed
all courses on time. Students who are not able to pass an exam in the corresponding
semester will need to retake the exam in a supplementary session, which has to be held

e
18



arus o

Erasmus+ Programme n
European University Alliance : of the European Union

before graduation. The number of exams taken in the supplementary session, as well as
the number of students involved, will be closely monitored from the first year onwards, as
it represents a serious indicator of the programme’s teaching quality and organisational
effectiveness.
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4. ADMISSION AND RECOGNITION

4.1. ADMISSION

The Programme Steering Committee will appoint a Student Selection Committee with one
member from each member institution. The Programme Steering Committee will annually
decide on the minimum and maximum number of students to be accepted for the
programme in line with the regulations on student capacity that apply at each member
institution. The minimum and maximum number of students to be accepted will be
published annually on the programme website under the responsibility of the Coordinating
University. This information will be supplemented by general information and advice for
applicants.

Students shall apply online to the Consortium. They will be required to provide the
mandatory documents by a publicly announced deadline which shall be agreed on and
published by the Programme Steering Committee no later than December of each year.

Applicants will be informed of their selection for the programme in a timely manner, ideally
within twelve (12) weeks of the application deadline, with the study programme to begin
at the start of the following academic year. The application procedure will be administered
by the Coordinating University.

Students are not required to have completed their secondary education at the time of
application. It will, however, be mandatory to have completed their secondary education
by the beginning of the programme at the latest. In the selection process, students in
possession of a secondary education certificate that grants access to higher education by
the end of July of the relevant year will have priority over other applicants.

Required application documents (in English):

Completed application form.

Motivation letter. Students shall define their study path during the application
procedure. Details concerning the declaration shall be specified in the application
call.

Copy of ID card/passport;

A secondary education degree certificate or equivalent (+ English translation).
If not available at the time of application, a signed statement with the commitment
to submit it before the beginning of the programme shall be required.

Transcript of records.

Proof of English proficiency. The types of certificates accepted shall be
determined by the Student Selection Committee in accordance with the
requirements set by the member institutions.
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4.2. SELECTION CRITERIA AND PROCEDURE

The selection and admission process is a three (3)-stage procedure. Applicants shall first
fulfil the following criteria:

e Minimum accredited level of proficiency in English: B2 (CEFR).

e Secondary education degree or equivalent granting access to higher education and
certificate of having passed the corresponding university entrance exam, if required
in the issuing country, together with a transcript of records.

The admission procedure consists of the following stages:

e verification by the Coordinating University of the completeness of the submitted
documentation and its compliance with applicable legal requirements;

e evaluation by the Student Selection Committee of the submitted documents and
motivation letters, based on which candidates are shortlisted for the next stage;
and

e participation of shortlisted candidates in an online interview.

The details and the schedule for the selection procedure shall be agreed annually and
published by the Programme Steering Committee, in coordination with the Student
Selection Committee.

The following criteria shall be applied to select the candidates:

e Physics and Mathematics foundational knowledge;

e Communication skills;

e Motivation for the programme;

e Other achievements.

The recruitment call is going to specify the procedure for filing appeals concerning
procedural irregularities, as well as the criteria and process for determining a candidate’s
eligibility for admission to the programme.

Selected students will be informed individually about their admission results together with
further information regarding their beginning of studies and accepted mobility scenarios.

4.3. RECOGNITION

Recognition of students' competences, periods of study, and prior knowledge, including
the recognition of non-formal and formal learning, is a crucial element for ensuring the
students’ progress in their studies within the programme, while promoting joint delivery
and mobility”.

7 Recognition of prior, informal and non-formal learning. Available at: https://arqus-alliance.eu/arqus-teaching-innovation/guidelines-
for-curricular-enhancement/recognition-of-prior-informal-and-non-formal-learning/
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The traditional Physics degree provides strong training in mathematical and theoretical
foundations, ideal for an academic or research career, but it can be somewhat distant from
practical applications and from the emerging technologies demanded by the productive
sector. The Physics for Technology programme is conceived as a hybrid programme that
maintains scientific rigour while focusing on real technological applications and related
competences.

The recognition of study performance achieved at the consortium universities delivering
the programme converts the grades, based on the principle of equality and in accordance
with the Cooperation Agreement. The recognition is based on the learning outcomes and
the procedures described in the assessment regulations. Regarding the recognition of
language skills, it is expected that the level is at least B2 of the Common European
Framework of Reference for Languages (CEFR) or equivalent. It is going to be checked
according to institutional regulations of member institutions in line with the Arqus Alliance
regulations expressed in the agreement for the automatic recognition of language
certificates and language competences assessment at partner universities (see Annex 8).

During the recognition procedures graduates shall demonstrate a solid scientific
background and transversal skills such as problem-solving, teamwork, programming, and
the design of physical devices or systems. This responds to a growing demand for ‘bridge’
professionals: people who thoroughly understand physical principles but can work
effectively in industrial environments, technology startups, consultancy, corporate
research and development, or innovation departments. The Physics for Technology
programme does not replace or compete with the traditional Physics degree. It
complements it with an applied orientation. It offers an attractive alternative for students
interested in the subject but with a vocation for technology, innovation, and the
industrial/business environment, thereby broadening the diversity of training pathways
available.

The University of Wroctaw applies transparent, objective, and legally compliant
procedures to verify candidates’ eligibility for admission to first-cycle programmes (see
Annex 8). The verification process is conducted in accordance with national regulations
and internal university admission rules approved by the Senate of the University of
Wroctaw. Eligibility for admission is primarily based on the possession of an appropriate
secondary school diploma. The verification process includes:

confirmation of formal educational qualifications submitted by the candidate;
assessment of the relevance and level of prior education in relation to the chosen
programme of study;

e verification of compliance with programme-specific admission criteria, where
applicable.

In the case of candidates holding foreign qualifications, the University verifies whether the
submitted documents entitle the candidate to pursue higher education in the country of
issuance and whether they are recognised under applicable national and international
regulations. When required, additional procedures such as recognition of qualifications or
confirmation of learning outcomes may be applied.
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Overall, the recognition procedure is coordinated and documented by the University of
Wroctaw as the Coordinating University. The final decision concerning the recognition is,
however, taken by the Programme Steering Committee.
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5.LEARNING, TEACHING AND ASSESSMENT

5.1 LEARNING AND TEACHING

The choice of teaching and learning strategies is closely aligned with the specific learning
content of each course. Because the programme encompasses a broad and varied body
of knowledge, skills, and attitudes, a diverse range of instructional methods is required for
its effective delivery. This diversity similarly calls for a wide spectrum of approaches to
assessing and evaluating learning outcomes. The table below presents each course
together with its core content and the corresponding programme learning outcomes, while
details on assessment methods follow.

Reference to

No. Name of the course Main content Learning
Outcomes
1 Introduction to Efficient Study process and study G.1.3,G.2.1,
Study options in the joint programme, G.3.1, S.34,
Academic Ethics, Ethical use of S.4.2

Artificial Intelligence in the scientific
work, Scientific literacy, preparation of
the scientific report, thesis, paper;
Efficient scientific communication
preparation of oral presentations and
posters, Scientific writing tools Latex,
Overleaf etc., Scientific workflow,
Safety in the Laboratory

2 Applied Systems of linear equations; Matrices; G.3.1,G.3.2,
Mathematics 1 Determinants; Vectors and vector S.2.1,S.3.2,
spaces; Linear S.3.3

transformations; Eigenvalues and
eigenspaces; Abstract vector spaces;
Computer algebra system SageMath
3 General Physics 1 Kinematics; Dynamics; Oscillations; G.2.1,S.1.2,
Mechanical Waves; System of particles; | S.3.1, S.3.2,
Rigid body; Elasticity; Static of Fluids; S.34
Dynamics of ideal fluids; Dynamics of

real fluids
4 Informatics and Introduction to Scientific Computing and | G.1.1, G.1.2,
Programming 1 Python; Python Scientific Libraries; G.3.2,S.1.3,
Fundamentals of C++ for Scientific S.2.1,S.2.2,

Computing; Core Numerical Methods I: | S.3.3, S.3.4
Root Finding and Integration; Core
Numerical Methods II: Ordinary
Differential Equations; Applied
Computational Physics: Simulation and
Performance
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Electronics

diagrams and filters; Basic
semiconductor devices: diodes and
transistors; Fundamentals of analogue
electronics: signal amplification and
conditioning, feedback, operational
amplifiers.

Fundamentals of digital electronics:
digital signals and codification,
combinational and sequential circuits,
A/D and D/A converters.

5 Applied Foundations of Single-Variable G.3.1,G.3.2,
Mathematics 2 Calculus, Multivariate Differential S.1.1,S.21,

Calculus; Multiple & Vector Integrals; S.3.2,S.3.3
Theorems of Vector Calculus;
Probability Theory; Statistics

6 General Physics 2 | Temperature, heat exchange; Heat and | G.2.1, G.2.2,
work; Kinetic interpretation of heat S.1.2,S.1.3,
Energy; Kinetic theory of real gases; S.3.1,S.3.2,
Entropy and the 2nd law of S.34,S.41
thermodynamics; The 3rd law of
thermodynamics; Thermodynamic
potentials; Electric charge; Electric
field; Gauss' law; Electric potential,
Capacitance; Electric current and
resistance; Electric current in different
materials; Circuits of direct current

7 Informatics and Introduction to computer arithmetic; G.1.1,G.1.2,

Programming 2 Interpolation and G.3.2,S.1.3,

approximation; Numerical S.2.1,S.2.2,
differentiation and integration; Systems | S.3.3, S.3.4,
of algebraic equations; Numerical S.4.2
solution of differential equations;
Introduction to Monte Carlo

8 STEM Laboratory Introduction to STEM and CAD/CAM G.1.1, G.1.3,
designing; SolidWorks basics, G.3.2,S.1.3,
components design; 3D printing S.3.1,S.3.2,
technologies and materials; Principles S.4.1,S4.2,
of preparing models for printing, basics | S.4.3
of code generation software; Projects
optimalization for correct printing;
Project preparing, final presentations

9 General Physics 3 Magnetism and magnetic field; G.21,G.2.2,
Electromagnetic induction; Maxwell's S.1.2,S.1.3,
equations; AC circuits; Geometrical S.3.1,S.3.2,
optics; Wave optics S.34,S.41

10 | Introduction to Introduction to circuit theory; Bode S.1.2,S.31
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11

Quantum Physics

Historical Background and
Foundations; Mathematical
Preliminaries; Fundamental Concepts
of Quantum Mechanics; The
Schrédinger Equation; Simple Quantum
Systems; Schrodinger equation in three
dimensions; The Hydrogen atom

12

Chemistry

General and inorganic chemistry
issues; Physical chemistry; Organic
chemistry issues; Chemistry Computer
laboratory

13

Introduction to
Modern
Experimental
Techniques

Crystallography; Diffraction; Band
structure of solid states; Electron
emission from solid states; Motion of
charged particles in electric and
magnetic fields; Solid state surfaces

S.3.3,S4.2

14

Physics of Matter

Crystal binding, Crystal structure; X-
Ray diffraction; Defects in solid state;
Crystal vibrations; Thermal properties
of crystals; Electrons in crystals; Light
and matter interaction; Quantum and
carbon structures; Magnetic properties;
Superconductivity

G.2.2,S11,
S.1.2,S.1.3,
S.3.1,S.3.2,
S.3.4,S.41

15

Introduction to
Nuclear and
Particle Physics

Properties of the elementary
constituents of the atomic nucleus;
Nuclear units and typical quantities;
Angular momentum, coupling of
angular momenta, half-integer spin;
Simple nuclear systems; Nuclear
forces; Fermi gas model; Alpha, Beta,
Gamma Decay; The standard model
and the fundamental particles;
Fundamental concepts in subnuclear
physics; The first particles: from the
atom to the K mesons; Symmetries;
Static quark model; Particles and
interactions

X% RoX0)
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16

Mathematical
Methods in Physics

Multivariate statistics and data
exploration; Multiple regression and
penalised parameters; Principal
Component Analysis and dimensional
reduction; Cluster analysis; Introduction
to Machine Learning and main models;
Hyperparameter search, boosting,
bagging and cross-validation; Other ML

G.1.1,G.31,
G.3.2,S.1.3,
S.2.2,S.3.3,
S.4.2
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models and introduction to Deep
Learning; Capstone project: Solving a
real-life problem and presenting it to the
stakeholders
17 | Advanced Physics | The computer as a research tool in
Laboratory: Physics; Basic concepts. Review of
computational essential tools: Linux and programming
languages; Numerical solution of
differential equations. Molecular
dynamics; Systems of coupled
differential equations. Runge—Kutta
algorithm; Ising model; Partial
differential equations. Finite difference
methods and the Crank—Nicolson
algorithm; Solution of integral equations
in physics
18 | Advanced Physics | At least 4 experiments chosen S.3.1,S.3.2,
Laboratory: from: Thickness Measurement of Thin | S.3.4, S.4.1,
experimental Films, Determination of the Work S.4.3
Function, Spectral Analysis,
Measurement of Mercury Atom
Excitation Potentials, Electrical
Properties of TGS Crystal, Hall Effect
Sensor (Hallotron), X-ray Radiation,
Determination of the Thermal
Conductivity, Coefficient of Metals,
Study of the Energy Distribution of
Thermoelectrons, Scanning Tunnelling
Microscope, Determination of Planck’s
Constant Using the Photoelectric Effect,
Determination of the Specific Charge of
the Electron, Mass Spectrometer
198 | Spin-off course: UWFr - Structure of solids and defects, |G
UWr - Introduction Electronic materials, Optoelectronic G
to functional materials, Magnetic materials, S.
S
S
S

»n o

N =
n o

N —

materials Multiferroic materials, Superconducting
UGR - Innovation materials, Materials for energy

and Project Design | technologies, Materials characterization
UP - Statistics and | techniques

Monte Carlo UGR - Professional development,
Techniques guidance and job search; Research

VU - Laser Physics | career and impact on business;
Business creation; Design Thinking and
prototyping; EN Standards; Research

8 It is mandatory to choose at least one of the Spin-off courses. If the spin-off of UGR is chosen as the only one the UP path can not
be followed.
e ]|
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projects; Start-ups and spin-offs;
Technical project review

UP - Fundamentals of probability and
statistical method; Statistical error
treatment; Statistical inference
methods; Monte Carlo techniques;
Markov chains; Applications to physics;
Analysis and interpretation of simulated
data;

VU - Properties of laser radiation;
Optical resonators; Interaction of
radiation and atomic systems;
Principles of laser operation; Pulsed
laser operation; Generation and
amplification of femtosecond light
pulses; Lasers and laser systems;
Laser frequency conversion using
nonlinear optics

Functional
Materials

spectroscopies (x-ray photoelectron
spectroscopy (XPS), ultraviolet
photoelectron spectroscopy (UPS),
angle-resolved photoelectron
spectroscopy (ARPES), x-ray
photoelectron diffraction (XPD));
Electron energy loss spectroscopy
(EELS); Mass spectrometry; Scanning
probe microscopy (scanning tunnelling
microscopy (STM), scanning tunnelling
spectroscopy (STS), inelastic electron

20w | Surface Bulk vs. Surface; Basics of Two- G.1.1,G.1.2,
Phenomena for Dimensional (2D) Crystallography and | S.1.1, S.1.2,
Materials Atomic Structure of Surfaces; Electronic | S.1.3, S.3.2,
Functionalisation Structures of Surfaces; Growth of Thin | S.3.4, S.4.1
Films; Surface Analysis | — Basic
Techniques; Surface Analysis Il —
Advanced and Complex Techniques;
Surface phenomena analyses on
example dataset; Experimental
Background for Functionalisation; Case
Studies in Materials Functionalisation;
Functionalisation of Two-Dimensional
(2D) Nanostructures
21w | Modern Auger electron spectroscopy (AES); G.3.1, G.3.2,
Experimental Low energy electron diffraction (LEED) | S.1.1, S.3.1,
Techniques in and reflection high energy electron S.3.2
Investigation of diffraction (RHEED); Photoelectron S.3.3,S.4.2
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tunnelling spectroscopy (IETS), atomic
force microscopy (AFM))

22w

Materials Science

Atomic Structure and Interatomic
Bonding; The Structure of Crystalline
Solids; Polymers Structures;
Imperfections in Solids; Diffusion;
Mechanical Properties of Metals;
Deformation and Strengthening
Mechanisms; Materials Failure; Phase
Diagrams; Phase Transformations;
Development of Microstructure and
Alteration of Mechanical Properties;
Composites; Corrosion

23w

Statistics and Data
Analysis — A
Practical Course
with R

Introduction to the R software
environment, Elements of descriptive
statistics, Data visualization methods,
Selected distributions of random
variables in R, General principles of
statistical hypothesis testing, Selected
parametric and non-parametric tests for
two independent and paired groups,
ANOVA methods, Power of a statistical
test, Introduction to regression
methods, Basic methods of qualitative
data analysis
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24w

Introduction to
Atomic-Scale
Material Modelling

Fundamental concepts of first principles
calculations; Selected elements of the
solid-state theory; Fundamental
concepts of density functional theory;
The Born—Oppenheimer approximation;
The idea of pseudopotential; Other
elements of the density functional
theory; Concept of supercell approach;
Structural optimization; Electronic
structure calculations; Review of the
methods used in the band structure
calculations; Car—Parrinello molecular
dynamics; Coordination phase space

S.1.1,S.21,
S.3.2,
G.3.2,S4.3

25w

Superconductors in
Science and
Technology

Fundamentals of superconductivity —
history and macroscopic effects;
Thermodynamics of normal and
superconducting states; Magnetic
properties. Type | vs. Type I
superconductors; Electrodynamics:
London Equations, Bean model and
Ginzburg-Landau Theory; Microscopic

OOV
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description of superconducting state:
BCS theory, WHH model; Quantum
interference; Superconductivity in
metals and alloys; New frontiers in
superconducting material; Applied
superconductivity; Future prospects of
superconductor based technology

26w

Measurement and
Control Workshop

Measurement methods and control
methods based on the use of a
microcontroller; Principles of operation
of basic sensors and actuators; Tasks
required of automatic regulation
processes; Basic methods of automatic
regulation; Tasks required of control
processes; Methods of process control
and process control algorithms

S.3.1,S.3.2,
S.3.4,S.441,
S.4.3

27w

Practical
Introduction to the
Modelling of
Functional
Materials

Modelling isolated molecules; Structure
optimization for molecules; Electronic
structure of molecules; Molecular
dynamics simulations; Vibrational
properties of molecules; Bulk crystal
calculations; Lattice parameter
optimization; K-point sampling and
convergence; Band structure
calculations for bulk; Surface
modelling; Surface structure
optimization and analysis; Density of
states (DOS) calculations; Real space
electronic density; Advanced
applications

S.1.1,S.1.3,
S.2.1,S.2.2,
S.3.2,S.34,
G.3.2,S43

28w

Nuclear Laboratory

Exercises: Characterization of the
Geiger—Muller counter; Statistical laws
and measurement uncertainties;
Measurement of gamma-ray energy
using the absorption

method; Determination of the upper
limit of the beta-particle energy
spectrum using the absorption method;
Artificial radioactivity; Gamma-ray
spectrometr.

29w

Internship
(mandatory)

Practical experience of scientific
research in scientific laboratories at the
University and Research Institutes or
industrial applications in High
technology companies.
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S.34,S4.2,
S.4.3

20g

Computational
Electromagnetism
and Optics

Introduction to Computational
Electromagnetic Principles; Introduction
to the Finite-Difference Time-Domain
(FDTD) Method, Introduction to Integral
Equation (IE) Methods, Introduction to
the Finite Element Method

(FEM); Modelling High-Frequency
Electromagnetic Scattering; Expanding
CEM Horizons; Foundations of Optics
for Computational Methods; Wave
Propagation & Beam Theory: From
Rays to Systems; Imaging Systems and
Propagation Analysis; Technological
Optics & Energy Applications;
Computational Optics: Frontiers in
Imaging and Design; Applied
Computational Optics: Project
Workshop

S.1.1,S.1.2,
S.2.1,S.2.2

21g

Quantum
Computing and
Technologies

Quantum Computing; Quantum
Information; Algorithms and Protocols;
Open Quantum Systems and Errors;
Machine Learning with Quantum
Computers; Quantum Technologies;
Quantum Sensing and
Communications;

N w =
I\)_.—\.OO
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22g

Radiation—Matter
Interaction: Monte
Carlo Simulation

Introduction to radiation physics;
Radiation-matter interaction; Monte
Carlo techniques; Monte Carlo
simulation of radiation transport in
matter; Applications

G.3.2,S.1.3,
S.2.1,S.2.2,
S.3.4

239

Modelling and
Analysis of
Complex Systems

Introduction to complex systems:
concepts, models and tools; 2.
Presentation of possible topics for the
final project; Networks, percolation and
epidemic spreading; Dynamical
systems and game theory; Stochastic
Processes and growth dynamics

2R
— —
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244

Molecular
Simulation of Soft
Matter Physics

Introduction to Molecular Modelling &
Simulation; Theoretical Foundations
and Simulation Methods; Classical
Thermodynamics and Statistical
Physics in Simulation; Molecular
Dynamics Simulations; Monte Carlo
Simulations; Applications in Materials
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Science and Soft Matter; Advanced
Simulation Techniques and Modelling
Challenges

259

Applications of
Computational
Geophysics

Introduction to the Earth’s structure and
dynamics; General concepts of
numerical methods in Geophysics;
Modelling fields of geophysical
observations; Propagation of seismic
waves in the Earth; Simulations of
volcanic phenomena; Simulations of
Mantle and Crust processes

S.1.2,S.2.2,
S.3.4

269

Methods of Image
and Time Series
Analysis

Sensor physics and signal acquisition;
Time-series analysis and system
diagnostics; Image reduction and
interferometry; Multiwavelength
processing and analysis

S.1.2,S.21

20p

Particle and
Radiation Detectors

Introduction and History; Interaction of
Particles and Radiation with Matter;
General Detector Concepts; Gaseous
Detectors; Semiconductor Detectors;
Other Detector Types

S.1.1,S.1.3,
S.3.2,S.3.3,
S4.1,S43

21p

Semiconductors
Physics and
Devices

Crystal and Material Fundamentals,
Electronic Band Structure, Doping and
Carrier Statistics, p—n Junction Physics,
Carrier Transport, Heterojunctions and
Interfaces, Semiconductor Devices,
Materials and Fabrication Processes,
Scaling and Modern Challenges

22p

Detector Physics
Laboratory A

Presentation of the laboratory,
radioactive sources and radiation
generators; Radiation detectors and
their use, electronics and data
acquisition; Presentation of individual
experiments: physics principle and
experimental setup;

Experiments and data analysis

OOO®
NN =
ho R =
OP¥
ho B w

23p

Medical Physics

Physics of absorption; Deterministic vs.
Stochastic effects; Bragg-Gray & Burlin
cavity theories; Therapies; X-ray
generation, Digital Image Processing

24p

Industrial
Applications of
lonizing Radiation
Sources

Radiation Environments; Interaction
phenomena of radiation with matter;
Radiation effects; Radiation resistance;
Regulations; Databases and simulation
programs

OOV
o N o
A[\)-M—\

OO»
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25p

Detector Physics
Laboratory B

Presentation of the laboratory,
radioactive sources and radiation
generators;

Radiation detectors and their use,
electronics and data acquisition;
Presentation of individual experiments:
physics principle and experimental
setup;

Experiments and data analysis

—

a =W
OO"n
= W

R
NP
o o

26p

Electronics

Analysis Fundamentals & SPICE
Simulation; Network Theorems &
Sensor Modelling; Linear Systems;
Semiconductor Physics & Transistor
Models; Advanced Configurations &
Transistor Amplifiers; Operational
Amplifiers; Feedback Theory & System
Stability; Digital World

S.1.3,S.21,
S.3.2,S4.2,
S4.3

27p

Nanofabrication

Nanofabrication in nanoscience;
Miniaturization and scaling effects
governing the operation of nanodevices
and nanosystems; Top-down and
bottom-up fabrication approaches;
Lithography techniques; Deposition and
subtractive processes; Silicon-based
micro- and nanofabrication
technologies for electronic devices;
Design and simulation of nanosystems

® o
oW
N
— —
N

20l

Internship
(mandatory)

Practical experience of scientific
research in scientific laboratories at the
University and Research Institutes or
industrial applications in High
technology companies.

o = o

BPW=2wioa
N NN

211

Laser Technology

Development and tendencies of laser
technology applications; Laser material
processing; Photolithography and its
applications; Optical information
storage; Optical communications; Laser
applications in metrology and
monitoring; Laser applications in
building, geodesy and agriculture;
Basics of laser medicine; Basics of
laser spectroscopy

POPOLOODE
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22|

Organic
Optoelectronics

Basic knowledge of physical processes
in organic electroactive materials (Soft
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materials, Molecular electronic states,
Charge carrier states, Electron
processing); Basic concepts of organic
optoelectronic device technologies
(Layer deposition technologies, Field
effect transistors, Light emitting
devices, Photoreceptors, Photovoltaic
devices, Sensor systems)

23|

Semiconductors
Growth
Technologies

Physical background of heteroepitaxial
growth; Growth technology of
semiconductors; Defects in thin films;
Chemical deposition techniques of
semiconductors; Kinetics of chemical
reactions; Chemical vapour deposition;
Characterization of thin films; Brief
history of semiconductor circuits
formation; Contacts formation; Plasma
technologies; Finishing technologies

o

28 2H0)
W=

24|

Solar Energy and
Photovoltaics

Sun as energy source; Passive solar
applications; Solar thermal applications;
Photovoltaics; Modules and arrays;
Inverters and other BOS components;
Solar energy in smart grids; Value and
cost of solar energy

DOOO
W=

25|

Optical
spectroscopy

Introduction into Spectroscopy;
Reflectance, Transmittance; Emission
type spectroscopy; FTIR spectroscopy;
Scattering spectroscopy; Sensitive
methods of optical spectroscopy

2NN
o
wno

26l

Material
Characterization
Techniques

Direct and indirect measurements;
Measurements of electrical parameters
and optical transmittance and
absorption coefficient; Techniques for
surface morphology measurements;
Luminescence spectroscopy;
Photocurrent spectroscopy; Techniques
based on nonlinear optical phenomena;
Elastic and inelastic light scattering;
Photoelectron spectroscopy; Mass
spectrometry; X-ray crystallography;
Scanning electron microscopy

271

Optical System
Design

Geometrical and physical optics; Ray
propagation through many surfaces;
Apertures in optical systems; Diffraction
in optical systems; Microscopes; Afocal
systems; Gaussian beam in optical

PN

2R 2NO)
w =
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systems; Prisms and polarization
control in optical systems; Optical
signal detection; Manufacturing of
optical elements

28| | Fiber Technology Early optical communications;
Propagation of light in fibers; Losses in
fibers; Fiber optics communications
cables and lines; Elements of
integrated optics; Fiber sensors; Fiber
lasers and amplifiers; Fiber nonlinear
optics

291 | Functional and Crystallography; Perovskites; Device
Smart Materials application of polar materials; Light
propagation in materials; Magnetic
materials; Quantum interference
devices; Point defects; Lithium-ion
conductors; Applications of solid
electrolyte materials; Technological
processing of functional materials

30 | Bachelor's Thesis Mirroring the content of the Bachelor's
Thesis
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There are roughly twenty distinct study methods across the programme providing large
flexibility. The most frequently applied methods include literature review, information
searching and analysis, case studies, consultations, discussions, group work, interactive
lectures, laboratory activities, analysing examples and exercises, the preparation and
writing of reports or specialised documents, creating and delivering presentations,
problem-based learning, project work, self-assessment, independent study, and the use
of virtual learning environments.

Most courses are delivered as a combination of lectures (L) with practical classes (P) or
lectures with explanations of tasks (E) or lectures with laboratory work (W), supplemented
in some cases by seminars (S). To enhance both the quality and flexibility of selected
courses, theoretical instruction is integrated directly with practical activities. This approach
broadens the range of applicable teaching methods and strengthens opportunities for
practical learning and learning-by-doing.

5.2 ASSESSMENT OF STUDENTS

Assessment of students’ work differs across countries and universities, in accordance with
their respective regulations (all relevant regulations are provided in Annex 9). The diversity

e
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offers students an international perspective and promotes flexibility and adaptability within
the programme.

The assessment strategies are presented in detail in all course syllabi. The assessment
methods are selected in alignment with the intended learning outcomes of each course.
The diversity of assessment formats ensures the verification of both subject-specific and
transversal competences, and course-level assessment is systematically linked to
programme-level learning outcomes. Lecturers present them at the beginning of the
semester, no later than the second meeting and review the examination procedures during
the final lecture. Each assessment component within a given course contributes a defined
percentage of the final grade. The final grade is the weighted average of different
evaluation components. This creates the environment that helps students feel more
confident and reduces stress throughout the semester. All courses, except for the
bachelor's thesis and a temporary, structured professional work practice (Internship), use
a cumulative assessment system.

The Arqus Learning Management System (LMS) and other online teaching resources
provided by the partner universities will offer structured platforms for assignments, exams,
and feedback. This enables lecturers to provide individualised feedback for each task and
each student.

Most frequently used methods of learning outcomes achievement verification within the
programme are: written test (T), written report (R), oral exam (E,), written exam (Ey),
semester paper (Ps), poster (P1), continuous verification tasks (Zo), oral presentation
(Up), project work (Proj.).

The following table presents information on each course format, the number of contact
hours, the methods used in each semester, and the programme partners responsible for
delivery. The summary also shows the number of exams in each semester.
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Semester |
Method of
Manda- e vt learnin Responsible
Number of course contact 9 ECTS
Course name tory or OIS outcomes partner
Elective verification
L P /S E W |
Introduction to | M 3 |- |-|- |- |30 TR, Ps, |3 VU
Study 0 Pi
Applied M 6 [4 |- |1 |- |120 |Z,, T,Ep |12 VU
Mathematics 0 |5 5
1
General M 3 |3 |- 30 |90 Ep, Eu 9 UGR
Physics 1 0 |0
Informatics M 3 |3 [-|- |- |60 T, Proj. 6 UWr
and 0 |0
Programming
1
300 | 3exams |sum: 30

Semester Il
Method of
Manda- COIE IET learnin Responsible
a Number of course contact 9 ECTS P
Course name tory or O outppmgs partner
Elective verification
L P S E/'W sum
Applied M 60|60 |- |- |- 120 | Z,, T, Ep 12 UWr
Mathematics
2
General M 30 (30 |- |-130|90 |Zo,R,Ep 9 VU
physics 2
Informatics M 46 |14 |- |- |- |60 |Eyp, Proj. 6 UGR
and
Programming
2
STEM M 10|- |- |- 20|30 |[Zo, Proj. 3 UWr
Laboratory
300 | 3 exams sum: 30
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Semester Il
Method of
Manda- e ot learning Responsible
Number of course contact ECTS
Course name tory or OIS out_cpmgs partner
Elective verification
L P S E|W
General M 3030 |- |- 30|90 |Zo,R,Ep 9 UWr
Physics 3
Introductionto | M 30|10 |- |- 2060 |R,Ep 6 UGR
Electronics
Quantum M 3612 |- |- |- |48 |Ep 6 upP
physics
Chemistry M 3020 |- |- |10]60 |T,R,Ep 6 UWr
Introductionto | M 30|- |-1]-/|- |30 |Eo 3 UWr
Modern
Experimental
Techniques
288 | 4 exams sum: 30

Semester IV

_ Course format :\Aethpd el R nsibl
e Number of course contact earning ECTS | ooPonsibie
Course name | tory or OIS outppmgs partner
Elective verification
L|P 'S |E /W |sum
Physics of M 3 - 1 |-11 |60 Zo,R, T, |6 VU
Matter 0 5 5 Ep
Introduction M 411 |- |-1]- |60 Z, Ep 6 uUpP
to Nuclear 28
and Particle
Physics
Mathematical | M 411 |- |9|- |60 R, Proj. 6 UGR
Methods in 01
Physics
Advanced E 21- |- |-13 |60 R, Proj. 6 UGR
Physics 3 7
Laboratory:
computationa
I
Advanced E - |- |- |4]5 |60 T, R 6 UWr
Physics 6
Laboratory:
experimental
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Spin-off E 411 |- |-1]- |60 Ep 6
Course 218

300 | 3exams |sum: 30

Semester V (Wroctaw)

Course format Method of

learning
Number of course contact
Course name tory or hours outcomes

Manda-

Elective verification
L P /S E W sum
Surface Phenomena for | M 30 |- |-1]-|- |30 |Ep 3
Materials
Functionalisation
Modern Experimental M 3030 |- |- |- |60 |Eo 6
Techniques in
Investigation of
Functional Materials
Materials Science M 30 - |- 1]-1]- 130 |Ep 3
Statistics and Data M - |- |-1-130]30 |Z 3
Analysis — A Practical
Course with R
Introduction to Atomic- M 30 (- |-1]-1]- |30 |Ep 3
Scale Material Modelling
Superconductors in M 3030 |- |- |- |60 |Z,Ep 6
Science and
Technology
Measurement and M - - - |- 145|145 |R, Proj. 6
Control Workshop
285 | 5 exams sum:
30

Semester VI (Wroctaw)

Method of
Course format leaming
Course name Mandatpry Number of course contact outcomes
or Elective hours o
verification
L [P S E W sum
Internship M - |- 1- [-1- 130 |Ps 3
Practical M 15|- |- |- |45 |60 |Z, Ep 6
Introduction to the
Modelling of
Functional
Materials

39



arQus

European University Alliance

Co-funded by the

E

: Erasmus+ Programme
- of the European Union

Nuclear M 30 |- |- |- 15|45 R, Ep 6
Laboratory
Bachelor's Thesis M - - 130 |- |- 30 15
165 | 2 exams sum:
30

Semester V (Granada)

Method of
learning
outcomes
verification

Course format
Number of course contact
hours

L S E W

Mandatory

Course name )
or Elective

sum

Computational 40 |12 | - 26|12 |90 |R, Proj. 9
Electromagnetism
and Optics
Quantum Information 9 |- |- |- |- 190 |Zo,Ep 9
and Quantum
Technologies
Radiation—Matter 20|- |- |- 40|60 |Proj.,Ep 6
Interaction: Monte
Carlo Simulation
Modelling and 2012010 |- |- |60 |T,Proj. 6
Analysis of Complex
Systems

300 | 2 exams sum:

30

Semester VI (Granada)

‘Method of
Course format learning
Mandatory | Number of course contact

CEnres e or Elective hours outppmgs

‘ - verification
Molecular M 44 | 16 | - - - 60 |T,Up 6
Simulation of Soft
Matter Physics
Applications of M 15| - 15|15 | - 45 | R, Ep 4,5
Computational
Geophysics
Methods of Image | M 15(15|- |- 15145 | R, Proj., Ep 4,5
and Time Series
Analysis
Bachelor's Thesis M - |- 30 |- |- 30 15
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180 | 2 exams sum:
30

Semester V (Padova)

Method of
Course format learning
Course name Mandat_ory Number of course contact outcomes
or Elective hours O
verification
=
Particle and M 48 |- |- |- |- |48 |Ep 6
Radiation
Detectors
Electronics M 48 |- |- |- |- |48 |Ep 6
Detector Physics M 16 |- |- |- |32 48 |R, Eo 6
Laboratory A
Medical Physics M 48 |- |- |- |- 148 |Ep 6
Nanofabrication M 36 1814 |- |- |48 |UpEo 6
240 | 5 exams sum:
30

Semester VI (Padova)

Method of
Course format learning
Mandatory  Number of course contact
USSR or Elective hours outppmgs
verification
L P S E|/W sum
Detector Physics M 8 16 |24 | R, Eo 3
Laboratory B
Semiconductors M 40 (8 (- |- |- |48 |Ep 6
Physics and Devices
Industrial M 40 (8 | - - |- |48 |Ep 6

Applications of
lonizing Radiation

Sources
Bachelor's Thesis M - - 130 |- |- 30 15
150 | 3 exams sum:
30
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Semester V (Vilnius)

Method of
Course format learnin
Mandatory | Number of course contact 9
Course name . outcomes
or Elective N
verification
L W | sum
Internship M - |45|- |- |- |45# | Ps, Proj. 15
Laser Technology | E* 32 |- |16 |- |16 |64 R, Up, Ep 5
Organic E* 24 |- |8 |8|24 |64 T, Up, R, Ep 5
Optoelectronics
Semiconductors E* 32|14 |4 |4 /|12|56 R, T, Ep 5
Growth
Technologies
Solar Energy and E* 32 | - 16 |- | 16 | 64 R, T, Ep 5
Photovoltaics
Optical E* 32 |- |- |-1|32|64 R, T 5
Spectroscopy
<237 | <3 exams sum.
30

E* - one must choose three out of five.
# The work load and individual contact hours ratio differs due to the nature of Internship.

Semester VI (Vilnius)
Method of

learning
outcomes

Course format

Mandatory | Number of course contact
or Elective hours

Course name

verification
'L P S E W sum

Material E** 32 |- (8 |- |24 |64 R, Up, Ep,Eo |5
Characterization
Techniques
Optical System E** 35|- 16 |20|6 |67 R, Zo, T 5
Design
Fiber Technology E** 35 |- [12|- |4 |51 R, Up, Ep 5
Functional and E** 32 |- |16 | - 16 | 64 R, Zo, Ep 5
Smart Materials
Bachelor's Thesis M - - 130 - - 30 - 15

<188 | < 3 exams sum.

30

E** - one must choose three out of four.

42



arus

European University Alliance

Examination procedures are prepared to include sufficient measures designed to ensure
academic integrity. Students may enter the examination room only with a valid student ID,
which the examiner verifies before the exam begins. During the examination, the examiner
monitors the room to maintain silence (unless the exam is oral and public) and to ensure
honest, independent work. Students who do not comply with the rules may be required to
leave the examination area. In addition, the student representatives of the partner
universities cooperate actively with academic staff (for example, their representatives may
assist examiners in supervising the exam environment when necessary).

The quality of the study process is strengthened through the use of electronic plagiarism-
detection tools. Although there is not yet a centralised system shared by all partners, each
university will use effective mechanisms for identifying and evaluating potential plagiarism.
All final theses and some research reports will be uploaded to the respective university
systems and may be made accessible through library platforms.
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6. STUDENT SUPPORT

Students admitted to the programme will be informed, consulted, and provided with all
necessary support at all levels and in all forms.

For questions related to the study process, financial support, internship placements, visa
and residence permit support, language support, etc. students’ queries will be managed
by the coordinating university and supported at each partner university. The Programme
Coordinator and administrative staff members at each partner university will assure the
provision of information for students via phone, e-mail and live consultations during their
working hours.

Career counselling and Alumni network

Throughout the study, students will have the opportunity to receive advice and support
from career consultants, including help identifying their priorities and career options, as
well as from student companions (peer-to-peer support). Self-awareness tests and
questionnaires, job interview simulations, review of CVs, and career seminars will be
organised according to student needs. At each partner university, students will be able to
find internships and job opportunities, establish and maintain relationships with future
employers, and contact career specialists through the universities' virtual platforms. For
example, these services are provided by the Employment and Work Placement Office at
Vilnius University °, the Employment and Work Placement Office (CEP) at the University
of Granada'?, the Career Service at the University of Padua'', and the Academic Career
Office at the University of Wroctaw'2. Furthermore, students will be introduced to the idea
of having a mentor (a teacher, an alumnus, an organisation, or a student), who will also
be able to advise on career questions.

Also, after graduation, graduates are invited to return and (re)experience its vibrant pulse.
For example, with the enhancement of its graduates in mind, the University of Wroctaw
offers its alumni both information and a variety of services, some of which are available
through the alumni relationship-building program’3. Upon graduation, students are able to
optimise the relationship between academic qualifications and the labour market via job
offers, apprenticeships, internships, job fairs, development programs from employers, and
mentoring. This promotes employability by bringing employers into closer contact with
recent graduates and fostering a sense of identification with and belonging to the
university community through alumni involvement.

Similar services are available at Vilnius University and the University of Granada through
the VU Alumni platform™ and the UGR Alumni Programme'®, respectively. Both are
regularly sending out the most important news and information about academic, cultural

o Vilnius University. The Employment and Work Placement Office. Available at: https://karjera.lt/
10 University of Granada. The Employment and Work Placement Office. Available at: https://empleo.ugr.es/

" University of Padua. The Career Service. Available at: https://careers.unipd.it/en/

12 University of Wroctaw. The Academic Career Office. Available at: https://biurokarier.uwr.edu.pl/en/

3 Available at: https://biurokarier.uwr.edu.pl/en/graduate/

"4 Vilnius University. Alumni platform. Available at: https:/alumni.vu.lt/
5 University of Granada. Alumni Programme. Available at: https://alumni.ugr.es
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and other activities for university graduates. These institutions also offer all alumni access
to privileges for library services, botanical gardens, museums, and publishing services, as
well as health and sports centre activities and cultural events. Furthermore, alumni are
encouraged to communicate and share professional knowledge and ideas with other
graduates worldwide.

Psychological support

Partner universities will provide students in the programme with psychological support in
case they have some difficulties related to their studies and/or life.

e Vilnius University. Counselling and Training centre will provide students with the
first four individual consultations and the first eight meetings of group counselling
free of charge. The centre has its premises in three different parts of Vilnius: VU
Faculty of Philosophy (Universiteto St. 9/1), Faculty of Physics (Saulétekis St. 9)
and Faculty of Medicine (M. K. Ciurlionis St. 21). Other forms of counselling (e.g.
family counselling and subsequent individual and group counselling) have lower
rates (annually approved by the Rector). In urgent cases, including situations
involving a risk of suicide, students will get free consultations (up to 3 times).

e University of Granada. The Psychological and Psychopedagogical Support
Service (GPP) and the Unit for Academic Guidance serve the entire academic
community and offer information, advice and training about personal, academic
and/or vocational-professional dimensions especially to undergraduate and
postgraduate students. The latter includes personal counselling, training in study
techniques and time planning, help with problems in coping adequately with
demanding academic tasks, etc. They also pay attention to the different areas of
students' lives that may be affecting their academic performance and personal
performance due to problems such as depression, anxiety, stress and personal
relationships, among others.

e University of Padova. It provides students with Psychological Assistance for
Students. They organise counselling sessions free of charge for all students. A
Psychological Assistance Service dedicated to International students is also active,
thus counselling and support are available both English and Spanish'®.

e University of Wroctaw. The University of Wroctaw tries to provide help to people
who need psychological support. At the University of Wroctaw there is a
Psychological Counselling Centre (PCC). The support is provided in the form of
individual consultations. Further information about the PCC can be found in the
Regulations for providing non-material support to people with disabilities at the
University of Wroctaw (the Order No. 129/2020 of the Rector of the University of
Wroctaw of September 30, 2020) and on the website'”. At the Institute of
Psychology of the University of Wroctaw there is also a Centre for Psychological
Consultation and Guidance (CPCG), where psychology students offer free
psychological support to anyone in need. The CPCG offers free psychological
consultations. A psychological consultation is a short-term form of psychological

16 University of Padua. Psychological assistance for students. Available at: https://www.dpg.unipd.it/en/services/psychological-
assistance-students

7 Available at: https://uwr.edu.pl/en/helpful-uwr/psychological-support/
]
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support (a maximum of three (3) meetings) for all those who find themselves in a
difficult moment in life. The aim of the psychological consultation is to identify the
problem and the optimal way to solve it.

Support and mutual help are important values for the programme partners’ university
communities and therefore, various materials and procedures to support individuals in
mental crisis have been developed.

Students with specific needs

All partner universities implement practices to help students with specific needs. All
partners carry out regular analysis and monitoring of student needs, especially those with
disabilities, inclusion policy implementation as well as ensuring appropriate study and
working conditions:

e The University of Granada runs a specific Social Intervention Programme for
Students with Disabilities and/or Special Educational Needs'® in order to facilitate
their integration in academic programmes and the whole university environment
and their subsequent transition to the labour market. The programme consists
mainly of providing human and technical support to students with hearing, visual,
physical and/or mobility difficulties, or with Special Educational Needs (SEN), such
as parking space in the city centre, adapted transport, adapted furniture, financial
assistance for transport, adapted exams (braille, magnified text, alternative
formats, time extensions), reserved classroom and examination spaces, financial
assistance for learning/teaching materials, adapted learning materials and other
services to ensure fully inclusive education.

e The University of Padova offers a wide range of support services for students,
including:

reception and admissions tests,

financial benefits and accommodation,

leisure, sport and volunteering,

international mobility,

support network,

support for lesson attendance, individual study and examinations,

e accessibility resources.
The University of Padova offers services to encourage the participation of students
with disabilities, such as Buddy service, LIS interpreting, and Stenotype service. In
addition, individual support is provided to students, including: Inclusion Tutors,
Technological aids, Quiet Rooms, and Support for exams. Furthermore, as stated
in national laws No. 17/1999 and No. 170/2010, University students with disabilities
or learning difficulties may request examinations adapted to their needs.

e At Vilnius University, in order to properly integrate students with various
disabilities, its Senate approved the “Open University for People with Disabilities*
strategy. This strategy represented the long-term commitment of systematic work

18 University of Granada. Social Intervention Programme for Students with Disabilities and/or Special Educational Needs. Available at:
https://ve.ugr.es/servicios/atencion-social/estudiantes-con-discapacidad
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on equal opportunities for people with disabilities. Vilnius University implements it
and puts effort to provide appropriate study opportunities for students with a
disability by:
e providing flexible examination conditions,
e improving the physical accessibility of the University campus,
e providing various assistive technologies and equipment, allowing to adjust the
study process to individual needs,
counselling students and lecturers,
if needed, organising seminars and other events on disability for the University
community.
In order to ensure proper coordination and implementation of all these activities in
the Community Development Department of Vilnius University there is a position of
Disability Affairs Coordinator, who is responsible for students with disabilities’
needs.

e The University of Wroctaw cares about the safety of all members of the academic
community. A wide range of activities are undertaken to support its members'®.
Special care for safe and comfortable conditions for studying and conducting
scientific research by students and PhD students is provided. The values underlying
the University of Wroctaw include respect and equality as well as learning and
dialogue which are rooted in the University of Wroctaw Strategy. We respect each
other and believe that all people are equal. We solve problems based on scientific
knowledge and dialogue. A range of support is provided within actions categorised
as:

social responsibility;

health, safety and defence;

people with disabilities;

IT security;

legal and social assistance;

safety network UWr;

help for Ukraine and Ukrainian students;

equality and anti-discrimination.

Each university faculty has a representative operating within the University Safety Network
who offers additional help and support.

Grants and accommodation

In addition to academic, social, personal, and psychological support, all students of the
Physics for Technology programme will be eligible for grants and social benefits on the
same basis as any other student of the respective partner university. This also applies to
state loans and dedicated financial support for students with specific needs. Students will
be informed about opportunities for financial support during their first semester course
titled Introduction to Study and will be additionally supported by each partner university.

1® University of Wroctaw. Helpful UWr. Available at: https://uwr.edu.pl/en/helpful-uwr/
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At Vilnius University, students can receive these scholarships: incentive
scholarships for very good learning results in each semester, one-off earmarked
targeted scholarships for students who distinguished themselves in scientific,
cultural or public activities fields, as well as in sport, Vilnius University 450th
anniversary scholarship to support first-cycle students from families of lower
income, and scholarship for scientific research. There are nominal scholarships
which faculties establish in collaboration with social partners supporting some
particular area of studies and research. The list of nominal scholarships is available
on Vilnius University website?°.
In Padua, students can receive different types of grants. Some of them are subject-
related and offered by departments, others are funded by ministries and are also
available for international students. The ltalian Ministry of Foreign Affairs and
International Cooperation, e.g., awards scholarships for studying in Italy to both,
international and ltalian students who are permanent residents in countries other
than Italy. Additionally, the University of Padua offers grants for excellent students.
Finally, Regione Veneto offers a limited number of scholarships to socio-economic
disadvantaged students (based on family income). Students studying in Padua can
also benefit from mobility scholarships (Erasmus+ and locally-sponsored mobility
scholarships) to cover their stay at partner institutions.
Like in Italy, students studying in Spain are eligible for state funding and grants
offered by the national and regional governments. The University of Granada
uses its own funds for complementary or additional support in order to prevent,
attend or cover personal, family and social needs of the students, helping them to
achieve or improve their academic performance and personal development. The
latter grants are managed and offered through the Social Welfare Office for
Students (GAE)?'. They can be provided as grants for meals at the university
canteens, free or subsidised housing at student residences, etc.
At the University of Wroctaw, students can take advantage of the following
benefits as follows:

e maintenance grant (with the possibility of its increase due to living in a student
house or a facility other than a student house),
scholarship for the disabled,
financial aid,
rector’s scholarship,

e minister’s scholarship for significant achievements.
Detailed information on benefits is available from the dean’s office and are
regulated by the Ordinance No. 86/2019 of the Rector of the University of Wroctaw
of 11 June 2019 on the introduction of the Rules and Regulations on the provision
of financial support for the students of the University of Wroctaw.
A scholarship for persons with disabilities may be awarded to a student who has a
disability certificate, a disability degree decision or a certificate referred to in Article
5 and Atrticle 62 of the act of 27 August 1997 on vocational and social rehabilitation
and employment of persons with disabilities (Journal of Laws of the Republic of

20 Vilnius University. Scholarships and financial support for students. Available at: https://www.vu.lt/en/students/services-for-
students/finance#incentive-scholarships

2 University of Granada. Social Welfare Office for Students (GAE). Available at: https://ve.ugr.es/servicios/atencion-social
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Poland 2018, item 511). The students who are citizens of EU or EFTA member
states receive medical care in the territory of the Republic of Poland free of charge,
pursuant to the provisions on the coordination of social security systems, as far as
they are covered by health insurance in the common social security system of an
EU or EFTA member state. The documents that make their holder eligible for
healthcare free of charge on the same terms as Polish citizens are: a valid passport,
a valid student ID, and a valid European Health Insurance Card.

All partner universities agreed to support the Physics for Technology programme students
with information on how to find suitable accommodation either at their student dormitories
or on the private market.

e Vilnius University has many accommodation options for international students in
Vilnius??. Vilnius University dormitories are situated as close to the academic
campuses as possible and charge modest fees. Accommodation in Vilnius
University dormitories is available only for Vilnius University students during the
academic year (i.e. from 1 September until 30 June). Applications for
accommodation must be submitted via online enrolment procedure (for exchange
students), or via online admission procedure (for degree students). Students
coming to Vilnius for the Spring semester can move in the dormitory from the 31
January.

e The University of Granada has a dedicated accommodation office for students
and staff that has developed an online portal®® in order to bring together available
resources, such as public and private student dormitories, rooms in shared flats,
individual apartments, shared accommodation with the elderly, hostels,
guesthouses, etc.

e At the University of Padua, students enrolled in international joint programmes
have priority in obtaining a place in one of the university halls of residence. Should
there not be any availability within the halls of residence, students can contact the
Housing Service?* of the University (an external provider) for further support.

e The University of Wroctaw runs five student houses which are all located within
Grunwaldzki Square and can accommodate more than 2,000 people. A person with
student status can apply for a place in a student house. All people applying for a
place in a student dormitory are required to read and comply with the rules of
accommodation in student dormitories?.

Students can also find accommodation themselves, if for some reason they will not want
to live in dormitories offered by partner universities.

Language support

2 Vilnius  University. Accommodation services for students. Available at: https://www.vu.lt/en/students/services-for-

students/accommodation

3 University of Granada. Accommodation portal. Available at: https://alojamiento.ugr

24 University of Padua. Housing services. Available at: https://www.unipd.it/en/studying-padoval/services/housing

2 University of Wroctaw. Student houses. Available at: https://uwr.edu.pl/en/student-houses/
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To facilitate the cultural and academic integration of international students, partner
universities offer dedicated language support. These services are designed to help
students improve their local language skills, enabling them to easily navigate daily life and
fully engage with the university community.

e Vilnius University offers Lithuanian language courses for foreign students, as well
as other foreign language (such as English, German, Spanish, French) options.
The courses can be offered as short summer courses or semester-long courses.
Courses are given by Faculty of Phylology, Centre for Foreign Languages?®.

e The University of Granada offers language support through its Modern
Languages Centre (CLM), which provides general and intensive Spanish language
courses for international students at all levels (A1-C2), as well as Spanish
language and culture courses. The Centre also offers courses in other languages
and provides a language exchange programme with native speakers to support
language learning and cultural integration?’.

e At the University of Padua, the University Language Centre (CLA) provides one
free Italian language course to all incoming students. Students can choose between
two main options: Intensive course, held before the semester begins, this option
does not award any ECTS credits; Semester-long course, held during the
semester, this option awards 3 ECTS to students who pass the final exam (TAL)?.

e The University of Wroctaw offers Polish language courses for international
students through the School of Polish Language and Culture (SPLaC), including
preparatory, semester and intensive courses designed for Erasmus+ and other
international students. In addition, the Foreign Languages Centre offers courses in
various foreign languages such as English, German, French, Spanish and Italian®®.

2 Vilnius University. Language courses for students. Available at: https://www.flf.vu.lt/en/centre-for-foreign-languages

2 University of Granada. Language courses for students. Available at: _https://www.ugr.es/en/study/language-courses

28 University of Padova. Language courses for students. Available at: http://cla.unipd.it/en/courses/italian-courses/

2 University of Wroctaw. Language courses for students. Available at: https://uwr.edu.pl/en/polish-language-courses-for-foreigners/
and https://sjpik.uni.wroc.pl/en/course
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7. RESOURCES

7.1 STAFF

The programme will be delivered by qualified researchers recognized in their fields of
research, whose diversity of subject interests will allow for a coherent and varied teaching
approach. They all possess sufficient teaching and learning experience and are proficient
in English (language skills are at least at B2 level or higher). This is documented within
the curriculum vitae (CVs) of the core programme professors (Annex 10). Teaching
responsibilities are clearly allocated across partner institutions and are specified in the
course syllabi. Those individuals will be responsible for the course delivery and
coordinating its delivery in case where educational activities are shared between partners.

The staff benefit from a range of courses that provide up-to-date training and support the
development of skills needed for participation in international programmes, both in didactic
and subject-specific areas. The leading academics of the joint study programme have
many years of experience in teaching and research as well as in the management of study
programmes.

e Vilnius University academic staff are employed in accordance with the Vilnius
University Procedure for the Selection and Evaluation of Teaching and Research
Staff. Teaching and Research Staff (except for visiting teaching and research staff)
are appointed to primary or higher positions after winning a public competition for
a position at the University. The duration of a teaching contract is five years. For
the teaching or research staff who have a primary position and win a competition
for the same position at the University for the second time in a row, an indefinite
employment contract for this position is concluded. In order to determine whether
the qualification of research and teaching staff corresponds to their current position,
staff must undergo attestation every five years. When evaluating teaching staff, the
following criteria are considered: the number of published research articles,
conference attendance, research supervision, teaching, published teaching
materials, participation in the doctoral studies process, student research
supervision, expert, organisational, and other research activities. Student feedback
is also considered through standardized questionnaires to allow evaluation of the
programme (Annex 14).

Vilnius University will be represented by 5 Full Professors, 6 Associate Professors,
and 1 Lecturer responsible for delivering specific courses, laboratory sessions, and
research supervision within the programme. The detailed CVs of the Vilnius
University staff involved are provided in the annexes, documenting their extensive
teaching experience and high-quality scientific output. Additionally, lecturers and
assistants will be employed to participate in laboratory work and exercises
depending on the actual needs of the programme and the size of the student

group.
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e The University of Granada teaching staff are employed in accordance with the
Spanish University Act (Ley Organica 2/2023, de 22 de marzo, del Sistema
Universitario) that establishes the nature and organisational structure of the
Spanish University system. Together with the Andalusian Law on Universities (Ley
1/2026, de 20 de febrero, Universitaria para Andalucia) and the Statutes of the
University of Granada (Decreto 231/2011, de 12 de julio), it defines the different
types and levels of academic and non-academic staff and in particular, the
accreditation procedures and the basic principles governing the recruitment of staff
for permanent and temporary positions at the University of Granada. In 2016, the
University of Granada received the HR Excellence in Research Award from the
European Commission in recognition of its continued commitment to aligning its
human resource policies with the principles set out in the European Charter for
Researchers and the Code of Conduct for the Recruitment of Researchers. General
assessment criteria for the open and transparent recruitment of non-permanent
teaching staff were adopted in 2018.

The University of Granada will be represented by 3 Full Professors, 8 Associate
Professors, and 2 tenure-track faculty members, who will contribute to the delivery
of courses, laboratory sessions, and research supervision within the programme.
The detailed CVs of the University of Granada staff involved are included in the
annexes, highlighting their extensive teaching experience and strong research
record.

e The University of Padova academic staff are employed in accordance with Italian
national legislation, primarily Law no. 240 of December 30, 2010, which dictates
the overarching principles for the organization of universities and the recruitment of
academic personnel in Italy. Implementation details and specific recruitment
procedures are defined by the Statute of the University of Padova (“Statuto
dell'Universita degli Studi di Padova”) and the University's internal regulations for
the recruitment of professors and researchers. The hiring process is based on
open, transparent, and merit-based public competitions. To ensure the highest
academic standards, candidates for permanent professorships (Associate and Full
Professors) must hold the National Scientific Qualification (“Abilitazione Scientifica
Nazionale - ASN”), which involves a rigorous assessment of their scientific
publications and research impact at the national level. Furthermore, teaching and
research activities are subject to regular quality assurance evaluations monitored
by the internal Evaluation Committee (“Nucleo di Valutazione”) in alignment with
the guidelines of the Italian National Agency for the Evaluation of Universities and
Research Institutes (“ANVUR?”). Reflecting its commitment to a high-quality working
environment for scholars, the University of Padova also holds the HR Excellence
in Research Award from the European Commission.

The University of Padova will be represented by 1 Full Professor, 3 Associate
Professors, and 5 tenure-track Professors responsible for delivering specific
courses, laboratory sessions, and research supervision within the programme. The
detailed CVs of the University of Padua staff involved are provided in the annexes,
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documenting their extensive international experience and high-quality scientific
output.

e The University of Wroctaw teaching staff are employed in accordance with the
Act of 20 July 2018 — The Law on Higher Education and Science (PS\WN), which
is the basic legal act defining the principles of operation of universities in Poland,
including the principles of employment of academic staff. Implementation details
are provided in the University Statute, which defines the university's governance,
the tasks of its bodies, and its competences in the field of human resources policy,
including general principles of employment and the operation of units. In addition,
the Work Regulations of UWr standardise: work organisation, work order, the rights
and obligations of employees and employers, and the rules for reviewing employee
documentation. This document applies to all employees, regardless of their
employment status.

The University of Wroctaw will be represented by at least 7 University Professors,
5 Assistant Professors (PhD), and 4 staff members holding a Master’s degree in
Physics, who are responsible for delivering certain courses and classes within the
programme. The CVs of the UWr staff involved in the Physics for Technology
programme delivery consist of further detailed information for each individual, which
ensures high-quality involvement.

Partner universities will guarantee opportunities for teaching staff to continuously develop
their teaching competences and research through academic mobility opportunities.
Teaching visits are possible within the framework of the Erasmus+ programme and using
the internal funds of each partner university. Teachers of the programme will be
encouraged not only to use these funds for mobility visits, but also to explore opportunities
offered by the Arqus Alliance (e.g., Arqus Twinning initiative for short-term mobility
between partner universities). Teaching staff are expected to engage visiting professors
from all partners and other European universities to expand students’ expertise in physics
for technology areas.

Human Resources departments at each partner university support continuous
professional development through training, workshops, and institutional programmes for
both academic and non-academic staff. The system for improving teachers' competences
is developed at each partner university and functions on several levels.

e At Vilnius University, in order to organise the development of didactic teachers'
competences, the Educational Competence Center was established. This Centre
periodically organises:

- basic pedagogical competence development programme (e.g., "Active learning
methods training - workshop", "Integration of information and communication
technologies into teaching processes", "Challenges and advantages of student
group work from the perspective of teachers", "Working with culturally mixed
student groups"), as well as an introductory programme for new teachers;

- pedagogical competence development programme (e.g. "Communication skills",
"Management of final (written) theses", "Application of blended learning in
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university studies”, "Case Clinic — case study", "Using visual material in lectures”,
"Student motivation: decoding methodology").

e The University of Granada provides structured training programmes to ensure
that faculty and administrative staff involved in graduate and master’s programmes
develop and update their teaching and technical competences in line with high-
quality standards. Current training opportunities for administrative staff are offered
by the Human Resources and Organization Office, including specific actions in
professional development, social responsibility and sustainable development®. For
faculty, the University of Granada is running annual Teaching Innovation and
Faculty Development Plans that are part of the AcademiaUGR 2024-2029
framework and aligned with the UGR Strategic Plan 2031. These plans establish
an annual strategy for professional teaching development based on three pillars:
training, innovation, and dissemination. It consolidates all programmes and calls
related to faculty training, teaching innovation, and the dissemination of good
practices. Priority areas include digital and virtual teaching, technology-enhanced
learning, research and innovation competences, entrepreneurship, inclusion,
internationalization, sustainability, academic integrity, communication and
knowledge transfer, and faculty well-being. Additionally, the University of Granada
is committed to providing training to ensure that faculty and administrative staff are
aware of the requirements established in Organic Law 10/2022, of 6 September,
on the Comprehensive Guarantee of Sexual Freedom [Ley Organica 10/2022, de
6 de septiembre, de garantia integral de la libertad sexual].

e The University of Padua promotes a tradition of innovation by identifying new and
effective strategies to stimulate interaction with its students. University professors
have been updating teaching techniques through the Teaching4l earning@Unipd
Project. Pioneered in ltaly, this innovative teaching tool follows the development
lines of the European Union. The use of this training path enables University of
Padua educators to use technological innovation to open the doors of their
classrooms and to create a community where they can share their teaching
methods and best practices. The project uses observation and comparison of peers
by offering a classroom experience with constructive feedback. University of Padua
offers high quality teaching and rapid digital transformation because, for some time
now, it has been working to this end. For years, University of Padua professors
have been instructed on how to teach with innovative methods, which are not only
restricted to the use of technology, but also include a more engaging, direct and
empathic relationship with students, in line with EU guidelines.

e The University of Wroctaw supports its employees in improving their
competences, among others, through the Office of Recruitment and Employee
Development. Seeking truth, disseminating knowledge, and fostering a culture of
positive collaboration are fundamental elements of the mission of the University of
Wroctaw. The University is committed to educating open-minded individuals who
are prepared to act both locally and globally, and who value freedom, self-
development, and continuous growth. To this end, the University of Wroctaw offers

30 University of Granada. Human Resources and Organization Office. Available at: https://gerencia.ugr.es/rrhh-organizacion

54



arus

European University Alliance

its employees a wide range of opportunities to enhance their knowledge and further
develop their professional competencies, which are regarded as essential
components of career development. By ensuring the highest standards of quality,
effectiveness, and diversity in training, the University strives to align its professional
development offerings with the evolving needs, opportunities, and challenges of the
future. Courses offered on a regular basis cover aspects of Project Management,
Interculturalism, Human Resources Management, Language Courses, Microsoft
Excel, Digital Storytelling. Information about other training, workshops, or project-
related opportunities is delivered to the workers via email by the Deputy Director
for Teaching Affairs of certain University Institutes.

To improve teaching staff language skills, each university offers additional language
courses. In addition, some universities offer specialised lecture preparation and public
speaking courses and modules:

Vilnius University offers possibilities to the teaching staff to improve their
language and presentation skills through the provision of specialised courses for
teaching staff. Courses are given by the Faculty of Philology, Centre for Foreign
Languages. The centre offers such courses as English Language, Public speaking,
English for Vilnius University teaching staff, Spoken English for Teachers®'.

The University of Granada has implemented concrete actions aimed at improving
the language skills of its teaching staff through the provision of specialised
language training and the possibility of accreditation of language skills that are
financed mainly by the UGR Internationalization Fund. This support scheme
recognizes the importance of English as a language of instruction and encourages
the university lecturers to formally accredit their level of English proficiency, in
particular but not only, through the attainment of the Higher Education Language
Accreditation HELA.

The University of Padua through its University Language Centre (CLA)3? and within
the framework of the aCLAIim project®® provides a comprehensive support system for
academic staff aimed at the simultaneous development of linguistic and pedagogical
competences. To this end, the University offers the "Communicating and Teaching in
English" course, available in intensive and semi-intensive formats, primarily targeted at
tenured faculty members who are- or will be- responsible for English-taught programmes.
This 30-academic-hour programme follows a dual objective: it enhances participants'
linguistic proficiency-focusing on academic vocabulary, pronunciation, and oral fluency-
while providing practical tools to explore and implement diverse methodological
approaches. The curriculum addresses key teaching pillars, including classroom
management, student interaction, and assessment strategies, incorporating practical
sessions where instructors receive peer and expert feedback on their teaching
performance. Successful completion of the course (requiring at least 70% attendance and
a final task) is formally recognized by the University as fulfilling the language requirement

3 Vilnius University. Centre for Foreign Languages. Available at: https://www.flf.vu.lt/kalbumokykla/bekm

32 University of Padua. University Language Centre (CLA). Available at: University of Padova Language Centre - University of Padova
Language Centre

33 University of Padua. LEAP (Learning English for Academic Purposes) project. Available at: English for Academic Purposes -
University of Padova Language Centre
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for teaching in English; alternatively, faculty members may demonstrate their proficiency
by taking the TAL C1 certification exam provided by the CLA.

e The University of Wroctaw operates the Intensive English Language Centre
(IELC), which offers an extended range of English-language courses®. These
include preparatory courses for the Cambridge University Certificate of English
Language Proficiency examinations at B2 (First) and C1 (Advanced) levels, as well
as “Talk to Me” conversational classes designed to enhance English
communication skills across various proficiency levels. Since 2023, the Institute of
Romance Studies®® has been providing language courses for all employees and
doctoral students of the University of Wroctaw. The offer comprises courses in
French, Spanish, Italian, and Portuguese, covering proficiency levels from A1 to B2
in accordance with the Common European Framework of Reference for Languages
(CEFR). In addition, the University invites its employees to participate in language
courses conducted by academic staff and associates of the School of Ancient and
Oriental Languages at the Institute of Classical, Mediterranean, and Oriental
Studies®®. These courses enable participants to study a range of languages from
beginner level, including Chinese, Hebrew, Ancient Greek (Biblical Greek), Korean,
Turkish, Persian, Modern Greek, Japanese, Arabic, Latin, Croatian, Hindi, and
others®’.

7.2 FACILITIES

Students enrolled across all study locations of the Joint Bachelor's programme have
access to appropriate academic infrastructure, including lecture halls, well-equipped
seminar rooms, modern teaching and learning platforms, and comprehensive central
library facilities. Collectively, the partner institutions provide sufficient material resources,
encompassing teaching spaces, technical equipment supporting digital learning, and
facilities for independent study. These resources ensure the effective delivery of a high-
quality study programme and support the intended international diversity of the student
cohort. Detailed information on the facilities available at each member university is
provided below.

As students are enrolled at all four member universities, they enjoy full access to the
academic resources and facilities of each institution throughout the duration of their
studies, irrespective of their physical location. This parallel enrolment framework facilitates
the joint delivery of courses and ensures effective academic cooperation and support
across partner institutions. In addition, as participants in an Arqus joint programme,
students benefit from access to dedicated Arqus digital infrastructure, including the single
sign-on system and the Arqus learning management platform (Arqus Moodle), further
enhancing their learning experience and strengthening connectivity within the programme.

Resources supporting the Joint Bachelor’'s Programme in Physics for Technology

34 University of Wroctaw. Intensive English Language Centre. Available at: https://elc.uwr.edu.pl/pl/

35 University of Wroctaw. Institute of Romance Studies. Available at: https:/ifr.uwr.edu.pl/

36 University of Wroctaw. School of Ancient and Oriental Languages. Available at: https://sjaoc.uwr.edu.pl/

37 The complete course offer is available at https://uwr.edu.pl/en/language-courses/
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e Vilnius University has a well-developed teaching infrastructure at the Faculty of
Physics, located at Sauleteio Ave. 9, building Ill, which houses faculty
administration, teaching classrooms, and teaching laboratories. For advanced
courses and bachelor's theses, many scientific laboratories located at Saulétekio
Ave. 3 and Saulétekio Ave. 10 are available for students.

The Faculty operates 15 lecture rooms located at its main site. The largest, the
Great Physics Auditorium, is equipped for demonstration-based teaching and
accommodates 165 students. The remaining classrooms, with capacities ranging
from 20 to 50 students, are used for lectures, problem-solving classes, and
seminars delivered to various student groups.

The Faculty also maintains four computer classrooms with 12—20 workstations
each, used for practical sessions. Additional computing capacity can be provided
when required through the shared Vilnius University IT infrastructure located at
Sauletekio Ave. 9.

The Faculty possesses modern, fully equipped laboratory facilities that support the
successful delivery of study programmes in the field of Physics. Six general physics
teaching laboratories—Mechanics, Thermodynamics, Electricity and Magnetism,
Optics, Solid State Physics, and Atomic and Nuclear Physics—are used for
laboratory work. Each laboratory accommodates up to 12 students per session. In
addition, ten specialised laboratories support more advanced laboratory work in
areas such as Laser Physics, Electronics, Spectroscopy, and others. In addition to
teaching labs, some advanced practical work is done in research laboratories of
the Faculty of Physics situated at the National Centre for Physical Sciences and
Technology and Laser Research Center. Academic staff actively encourage
student participation in laboratory-based research activities.

Each teaching laboratory has a designated supervisor responsible for maintaining
the functionality of laboratory equipment and developing new experiments.
Supervisors work in collaboration with the Faculty’s work-safety representative. All
laboratories are equipped with Work Safety Instructions and Registration Journals
in which every user must confirm, by signature, their understanding of safety
requirements.

Scientific research and infrastructure at the Faculty of Physics is well aligned with
the study program. Research areas of the faculty cover all main branches of
physics with a particular strength in Laser physics, Semiconductors, and Photonics.
Faculty of Physics hosts five research infrastructures: High Intensity and Wide
Wavelength Range Ultrashort Pulse Lasers for National and International Access,
Centre of Semiconductor Technology, Lithuanian Grid Infrastructure for High-
Performance Computing, Molétai Astronomical Observatory, Center for
Spectroscopic Characterization of Materials and Electronic/Molecular Processes.
In addition to local resources, the Faculty of Physics, represented by VU Laser
Research Center, is a member of Integrated European research infrastructure
LASERLAB-EUROPE AISBL. It is the European RI of major national laser research
infrastructures, covering advanced laser science and applications in most domains
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of research and technology. Vilnius University also benefits from Lithuanian
associate membership in the European Organization for Nuclear Research
(CERN). Recently, Vilnius University became a new Institute of the CERN LHCb
experiment. These research centers at the faculty provide possibilities for students
to access the most advanced scientific instrumentation and to be a part of leading
scientific discoveries.

Access to the textbooks and scientific literature for the students is managed by The
Scholarly Communication and Information Centre (SCIC). It is open 24 hours a day,
7 days a week for physical visits. There are over 800 study spaces in the user
areas. Visitors are welcome to use specialized reading rooms, individual work
cubicles, group work and seminar rooms, and a modern conference hall. SCIC also
provides digital access to the large collections of scientific paper databases, such
as Web of Science (Clarivate Analytics) and many others.

Vilnius University provides all enrolled students with broad IT services. Students
receive an institutional email address in the @stud.ff.vu.lt domain, which serves as
the official communication channel with the university administration and teaching
staff. Students are granted free access to the Microsoft 365 suite (including Word,
Excel, PowerPoint, Teams and OneDrive) and Matlab software package. Additional
software tools are provided upon necessity of the courses delivered in the
programme (e.g., SolidWorks, Ansys Zemax OpticStudio and others). The
university extensively uses Moodle platform for e-learning, where professors
upload course materials, assignments and uses this platform for communication
with students.

e The University of Granada provides infrastructure at the Faculty of Sciences,
ensuring access to a wide range of services and facilities. The use and allocation
of lecture and seminar rooms, conference halls, and auditoriums are managed by
the Faculty. Due to relatively high demand in the morning, local courses are most
likely to be scheduled in the afternoon.

All these facilities are equipped with the necessary technological resources, such
as audiovisual projection systems and computers with direct access to the Internet.
Most lecture halls are prepared for online classes and videoconferences and offer
power sockets for the students’ laptops. The equipment is periodically renewed and
maintained by a dedicated service contracted by the Faculty of Sciences. Other
seminar rooms and conference halls may be reserved by the teaching staff for
additional academic and cultural activities. All premises of the University of
Granada have access to the local Wi-Fi and eduroam network.

Furthermore, all students will have access to study rooms, computer facilities, as
well as copy and print services within the Faculty building. The bibliographic
resources for the programme are hosted and provided by the Faculty of Sciences
library which offers spacious reading rooms and specialised staff to support its
users. Given that the library is associated with the Spanish National Research
Council (CSIC), its teaching and research collections are extensive. The library
offers, furthermore, a “Bibliomaker” space, i.e., a collaborative workspace that
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promotes a culture of innovation and creativity providing all the technological tools
(3D printers, laser cutters and engravers, etc.) needed to design and build almost
anything imaginable. The library provides a loan service for laptops and electronic
devices for students and staff. It also offers reading rooms, group work rooms,
consultation computers, a scanner and a self-loan machine.

The Faculty of Sciences provides a total of 13 computer rooms: 12 dedicated to
teaching support and one with open access for students. All are equipped with
computers operating under Windows and Linux, as well as scientific software
(Mathematica, Matlab, Statgraphics, SPSS, etc.). The computers are periodically
renewed and the software is updated to meet the teaching needs of the Joint
Bachelor’'s programme in Physics for Technology. These rooms are administered
by two full-time technicians who cover morning and afternoon shifts. Upon
enrollment, students receive an institutional email address in the @ugr.es domain
for access and university communication.

Two rooms of approximately 30 m? are available for meetings of class
representatives and for other student groups that organise cultural activities. There
are also spaces allocated to various associations, such as the Physics and
Electronics Student Association (EFE). There is also a room for sports activities,
both for regular practice and eventual tournaments and competitions throughout
the academic year. A cafeteria and canteen located on the ground floor provides
food and beverages for students and staff during the main opening hours of the
Faculty.

The Faculty of Sciences has an Aula Magna with a capacity of approximately 500
seats. It is fully equipped with audiovisual media and mainly used for congresses,
academic ceremonies and film screenings. It also has a Graduation Hall (Salon de
Grados) with a capacity for about 100 people, equipped with advanced audiovisual
and multimedia systems. It is used for conferences, thesis defences and other
academic events.

The laboratories used for practical teaching are managed by the departments
involved in Physics programmes at Bachelor, Master and Doctoral level. The
following provides an overview of the laboratories that will be available for the Joint
Bachelor's programme in Physics for Technology. The numbers in brackets
correspond to the number of available places.

Department of Electromagnetism and Condensed Matter Physics

e Electromagnetism | (20)
e Computational Physics (30)

Department of Applied Physics

Physics | (10)

Solid State Physics (11)
Biophysics (8)
Mechanics (12)
Thermology (13)
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e The 10 Most Beautiful Experiments in Physics (10)
Department of Atomic, Nuclear and Molecular Physics

e Atomic and Nuclear Physics (10)
Department of Optics

e Optics (10)
Department of Inorganic Chemistry

e Chemistry (20)

The University of Granada has a dedicated programme that supports the
infrastructure for practical teaching. It not only provides funds for the maintenance
and renewal of existing equipment but also considers the possibility to acquire new
laboratory practices and to create new laboratories.

The Faculty of Sciences has a dedicated platform for the management of
Bachelor's Theses that centralises their proposal, allocation and assessment. If
deemed useful, this platform may be made available for the consortium.

e The University of Padua is equipped with teaching and research infrastructure at
the Department of Physics and Astronomy “Galileo Galilei” (DFA), primarily located
at Via Francesco Marzolo 8, which houses the department’s administration, faculty
offices, research laboratories, and the Physics Library. Additional facilities,
particularly those related to astrophysics, are located at Vicolo dell'Osservatorio.
All classes are held in lecture halls within this area, which serves as the main
scientific hub of the University. The campus features large, fully equipped lecture
halls (such as the historical Aula Rostagni), smaller seminar rooms, and dedicated
spaces for tutorials and study groups.

For practical and experimental training, students have access to the Physics
Educational Laboratories (Polo Didattico). These facilities are specifically designed
to fulfill the practical requirements of the study plan and include the General Physics
Laboratory, the Electronics Laboratory, the Advanced Physics Laboratory, and the
Optics and Photonics Laboratory. Furthermore, several computer laboratories are
available for computer-based classes, numerical methods, and simulations. These

IT facilities are accessible to students for project work, data analysis, and thesis
preparation.

The research infrastructure of the DFA is aligned with the curriculum of the study
programme. The experimental facilities cover a wide range of cutting-edge
technologies, particularly in materials science, nuclear physics, and quantum
technologies. Among the available instrumentation, students and researchers have
access to advanced spectroscopic and microscopic techniques and clean rooms
for device fabrication.
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In addition to its internal laboratories, the DFA's research activities are strongly
enhanced by its deep integration with major national and international research
institutions located in the Padova area. These include the National Institute for
Nuclear Physics (INFN) - both the Padova Division and the nearby Legnaro
National Laboratories (LNL) - the National Research Council (CNR), and the
National Institute for Astrophysics (INAF). These collaborations grant access to
world-class facilities, including particle accelerators, advanced detectors, and
specialized materials science equipment.

Research groups focusing on theoretical and computational physics rely on robust
computational infrastructures. This includes local clusters, the CloudVeneto
infrastructure (a joint cloud computing facility managed by the University of Padova
and INFN), and access to external tier-O national supercomputing resources
provided by CINECA.

Throughout the University of Padova campuses, high-speed wired and wireless
internet networks are available. This includes the Eduroam network, allowing
students and staff to securely connect to the Wi-Fi using their home institution's
credentials, ensuring seamless connectivity across all partner universities and
associated European research centers.

Access to scientific literature is managed by the University Library System (SBA).
Students and staff of the DFA primarily utilize the Physics Library located in the Via
Marzolo building, as well as the comprehensive Galileo Discovery online catalog.
The library provides vast access to printed textbooks, specialized monographs, and
a massive online repository of scientific journals, databases, and e-books
necessary for study and research.

The University of Padova provides all enrolled students with comprehensive IT
services. Upon enrollment, students receive an institutional email address in the
@studenti.unipd.it domain, which serves as the official communication channel with
the university administration and teaching staff. Students are granted free access
to the Microsoft 365 suite (including Word, Excel, PowerPoint, and OneDrive) and
Google Workspace for Education. The university heavily relies on the Moodle
platform for e-learning, where professors upload course materials, assignments,
and syllabi. Platforms like Zoom and MS Teams are fully integrated for virtual office
hours and online collaborations.

Enrolled students have access to the university canteens (mense) managed by the
Regional Agency for the Right to Higher Education (ESU). These establishments
provide meals at regulated prices subsidized according to the individual's student
status. Additional cafeterias and refreshment points are situated within the
university buildings, providing light meals and beverages during regular operating
hours.

e The University of Wroctaw offers teaching infrastructure at the Faculty of Physics
and Astronomy (FPA), located across several buildings at 9 Max Born Square in
Wroctaw, where the FPA Dean’s Office, the Institute of Experimental Physics (IEP),
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the Institute of Theoretical Physics (ITP), and the faculty library (the so-called Born
Campus) are situated, as well as at 11 Kopernika Street, which houses the
Astronomical Institute (Al).

All classes in the Physics for Technology program will take place in the buildings of
the Born Campus. Exceptions include foreign language courses and physical
education classes, which are organized by specialized units of the University of
Wroctaw in their respective buildings.

At the Born Campus, the Faculty has both large lecture halls and smaller lecture
rooms, as well as numerous rooms intended for tutorials, exercises, or seminars.
In addition, the campus houses specialized physics and electronics laboratories
and a physics education laboratory, where the practical classes are required by the
study plan. These include: Physics Laboratory, the Electronics Laboratory,
Advanced Physics Laboratory, the Nuclear Physics Laboratory, the Measurement
and Control Laboratory. In addition, there are five computer laboratories used for
classes designated as computer-based laboratories, which are included in the
curriculum as compulsory for the entire program or selected specializations. These
laboratories are also available to students for project work, including the
preparation of their thesis.

The research infrastructure of both Institutes of Physics is closely linked to the
research areas developed in these institutes which mirrors the programme content.
The experimental infrastructure of the IEP is largely associated with spectroscopic
and microscopic research techniques used in the study of surfaces and bulk
properties of solid materials. Among the range of measurement devices, particular
attention should be drawn to instruments that enable research carried out as part
of expert activities. These investigations concern the determination of the chemical
composition of surfaces using X-ray photoelectron spectroscopy (XPS) and the
examination of surface morphology using atomic force microscopy (AFM). The
research also includes:

e phase ftransitions studied through dilatometric measurements at
temperatures from 1.8 to 300 K and in magnetic fields up to 9 T;

e measurements of magnetization and magnetic susceptibility of materials
using a VSM in temperatures from 1.8 to 1000 K, magnetic fields up to 9 T, and
pressures up to 1.3 GPa;

e examination of changes in specific heat, the Seebeck effect, and thermal
conductivity in temperatures from 1.8 to 400 K and in magnetic fields up to 9 T;

e measurements of electrical resistivity, electronic transport, and the Hall
effect in temperatures from 1.8 to 300 K and in magnetic fields up to 9 T, as well
as resistivity measurements under pressures up to 3 GPa.
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In addition to the equipment located in research laboratories on the Born Campus,
the research groups of IEP also use the research facilities of scientific institutions
with which they collaborate. Noteworthy among these are collaborations with
Wroctaw-based units (the Institute of Chemistry at the University of Wroctaw, the
Institute of Low Temperature and Structure Research of the Polish Academy of
Sciences, the Polish Center for Technology Development (PORT/EIT+), and
Wroctaw University of Science and Technology (PWr)) as well as the National
Synchrotron Radiation Centre SOLARIS in Krakow.

Research groups working on theoretical topics in both Institutes of Physics rely in
their scientific work on their own computational infrastructure, concentrated in two
FPA server rooms, as well as on external computational resources provided by
large supercomputing centers (WCSS, ICM, Cyfronet, etc.).

In the FPA buildings on the Born Campus, both wired and wireless internet
networks are available, including staff networks and the Eduroam network used by
the Faculty’s students. Eduroam is a secure service that enables students and
university employees to connect to a wireless network. It allows users to
authenticate with the login and password from their home institution in all locations
where the service is provided.

Access to course textbooks used in the teaching process - particularly those
recommended in course syllabi - as well as other professional literature, including
specialized books and scientific journals, is provided (in addition to online
resources) by the university’s library and information system, which consists of the
University Library: the main library, as well as faculty, institute, and departmental
libraries. Students and staff of FPA use both the University of Wroctaw Main Library
and its branches - the FPA Faculty Library (i.e., the Library of the Institutes of
Physics). Specialized books and textbooks are also available to students in the
reference collections of the electronics laboratory, the physics education
laboratory, and the Advanced Physics Laboratory (for on-site use, including outside
class hours).

The University of Wroctaw provides all its students and employees with free access
to the Microsoft 365 suite. As part of this service, students may use the university
email system and receive, at the beginning of their studies, an email address in the
@uwr.edu.pl domain. This mailbox is used for communication between the student
and the staff and offices of the University of Wroctaw in all matters related to their
studies, and students are required to check it regularly. Within Microsoft 365,
students can access the Office suite - Word, Excel, and PowerPoint - online from
any location, as well as OneDrive and communication tools used to facilitate
contact between instructors and students: MS Teams and MS Forms.

A cafeteria operates in the building at Max Born Square, run on a commercial basis
by an external provider in a space leased from FPA. The dining hall covers more
than 150 m? of well-lit space and is equipped appropriately for its function. The
cafeteria is open on weekdays from 8:30 a.m. to 4:00 p.m. (excluding the summer
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break), offering hot meals and cold snacks at reasonable prices, with special
discounts available for students.
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8. TRANSPARENCY AND DOCUMENTATION

Transparency and clear communication are essential for ensuring effective cooperation
among partners and supporting students throughout their studies.

The primary public source of information about the programme will be the Arqus Alliance
website in parallel with the websites of the relevant faculties of the partner universities
such as the Faculty of Physics and Astronomy of the University of Wroctaw
(https://wfa.uwr.edu.pl), the Faculty of Science of the University of Granada
(https://fciencias.ugr.es), the Faculty of Physics of the Vilnius University
(https://www.ff.vu.lt/en/). They will provide information addressed to various groups of
users, in particular prospective and current students of the programme and thus guarantee
wider accessibility.

The student admission requirements and procedures, the course catalogue, as well as
the examination and assessment procedures of the programme were thoroughly
discussed and well documented during the programme preparation process. Most
information related to the Joint Bachelor's Programme in Physics for Technology —
including admission conditions and procedures, the course catalogue, and the
examination and assessment regulations - is defined in the Cooperation Agreement and
will, in accordance with this document, be published on the programme’s website.
Additionally, practical information on all study locations will be made available to students
in the respective student guides (see Annex 16), providing a clear understanding of the
resources and facilities available at each member institution.

Programme advertisements and promotional materials will be prepared and distributed
together through online platforms to ensure transparent access for prospective
candidates. Official admission results will be securely announced through designated
university communication channels.

The programme will leverage advanced digital tools and platforms to facilitate
communication, data exchange, and academic coordination. The Arqus Virtual Campus
will serve as a central hub for accessing programme-related documentation, while Arqus
digital infrastructures will ensure secure and compliant data exchange, including the
transfer of grades. The Arqus Moodle course will act as a central point for orientation and
communication, providing students with easy access to learning materials,
announcements, and programme updates.

All partner universities have well-established regulations for openness, transparency, and
documentation for all administrative and academic processes that will also apply to the
activities they will be carrying out as member universities of the consortium.
Notwithstanding, openness and transparency will always be subject to the General Data
Protection Regulation (GDPR) established by the European Parliament and the Council
(Regulation (EU) 2016/679). This refers in particular to the storage and management of
personal data that will follow the rules and procedures described in the ARQUS Joint
Controller Agreement. This agreement contains arrangements that the Arqus partners
have agreed to put in place to facilitate the processing of personal data relating to
students, graduates, and academic and administrative staff of the participating universities
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between the partners acting as joint controllers, and explaining the purposes for which
that personal data may be used.

Moreover, the study programmes established by the Senate of the University of Wroctaw
for all fields of study offered at the University are published in the University’s Public
Information Bulletin, which also contains other internal normative acts of the University, in
particular the regulations governing the educational process, including the relevant
resolutions of the Senate and the ordinances and communications of the Rector.
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9. QUALITY ASSURANCE

Internal quality assurance

The Arqus Alliance has developed internal structures and procedures to ensure the quality
of the Alliance as a whole while focusing on individual parts of the network. As a result of
activities undertaken over the years, key regulations and procedures have been
developed, including Arqus Quality Policy (AQP)3® and Guidelines for Improving Teaching
Programmes.

One of the key elements of AQP is the Quality Assurance System (QAS) with all its
components (QA bodies, Guidelines, Standard Operating Procedures (SOPs), Key
Performance Indicators (KPls), harmonisation proposals, QA reviews, reports and
enhancement recommendations) which are explicitly designed to complement, and not to
interfere with, the internal quality assurance systems, procedures, standards,
responsibilities or regulatory obligations of the Arqus Alliance member universities.

The Arqus QAS does not exercise oversight over, replicate, replace, audit, or evaluate
any institutional or national QA mechanisms, nor does it assess academic quality,
teaching performance, research quality, or institutional compliance within the member
universities. Responsibility for these matters remains entirely with the participating
institutions and the competent national or international quality assurance bodies.

The consortium develops common quality assurance procedures, systematising and
formalising them, e.g., through concise written guidelines or process descriptions, as well
as in the course of Arqus Academy operations. Arqus Academy is meant to be at the heart
of QA of Arqus joint educational provision. Its responsibilities include:

e monitoring the QA status, ensuring compliance, and supporting the continuous
enhancement of all Arqus joint educational activities;

e centralised collection and monitoring of data to enable assessment of the
performance and development of the Alliance’s joint educational portfolio;

e proposing measures for the enhancement of QA mechanisms.

Within the framework of this study programme, quality assurance will be upheld through
the systematic implementation of periodic internal evaluations, the structured collection
and rigorous analysis of student feedback (see Annex 14), and the continuous monitoring
and assessment of input provided by relevant stakeholders. Furthermore, programme
quality will be reinforced by ensuring the adequacy and appropriateness of material
resources, by supporting the ongoing professional development and competence
enhancement of academic staff, and by advancing the effectiveness of programme
management, administration, and student support services. Regular updating of course
content, together with the promotion and integration of innovative teaching and
assessment methodologies, will additionally contribute to the sustained improvement of
the programme.

The Joint Bachelor's Programme in Physics for Technology will, from its beginning,
implement institutional quality assurance mechanisms in full alignment with the Standards

38 Arqus Quality Policy. Available at: https://arqus-alliance.eu/the-alliance/argus-quality-policy/
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and Guidelines for Quality Assurance in the European Higher Education Area (ESG,
2015). At all partner universities, courses will be subject to regular evaluation, primarily
through online evaluation instruments, including standardised survey questionnaires. In
addition, meetings of the local study programme coordination teams will be convened on
a regular basis to ensure the organisation of teaching, supervision, and examination
standards across all participating institutions. Each partner university will also review and
discuss survey results internally during meetings dedicated to analysing feedback and
identifying objectives for continuous improvement, with the participation of all relevant
stakeholders (lecturers, programme coordinators, and students).

Furthermore, the coordinating university will request quality assurance reports from each
partner institution annually. These reports will include:

indicators of student performance and examination outcomes;
an evaluation of teaching content and its alignment with programme objectives;
an assessment of the quality of modules and the effectiveness of student
supervision;

e results of local student surveys.

Human Resources Units at each university are responsible for the development of
employees' general competences, thus regular events and training sessions are
organised for both non-academic and academic staff. The system for improving teachers'
competences is developed at each partner university and operates at several levels.

It is especially important to note that in addition to the joint QA system (see Annex 11),
each partner university has internal policy and procedures for carrying out their internal
QA of the coordinated part of the programme.

e Vilnius University has a well-established system of Study Programme
Committees (SPC), which are mainly responsible for the quality assurance and
continuous improvement of study programmes. Study Programme Regulations of
Vilnius University stipulate that SPC is responsible for assuring the quality and
constant improvement of the study programme. The SPC conducts its activities in
accordance with the Regulations of the Study Programme Committee of Vilnius
University. The SPC consists of academic staff implementing the programme, the
representatives of students and social partners. The SPC reports to the faculty
council and has to report on the implementation of the programme at least once a
year. The reports present information about the numbers of admitted students, the
distribution of admittance grades, study internationalisation, student satisfaction of
the study programme and its subjects/modules (survey results), the material
resources of the programme, programme operation expenses, the subject and
teaching competences of the programme’s teaching staff, student workload, and
other data about the study process: performance monitoring (academic debts,
academic leave, study suspension, termination, graduation, continuing studies in a
higher cycle, employability, etc.) and other relevant qualitative and quantitative data
related to quality assurance.

One of the main objectives of the SPC is to improve the programme by seeking to
ensure coherence between its aims, developed competences, content, methods,
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and outcome assessment. The SPC also works to keep the programme relevant
and competitive. The committee analyses academic unit, student, graduate,
teaching staff and social partner feedback about the programme and its
implementation and discusses how to improve the programme and solve problems
relevant to students with the aforementioned parties (examples provided in the
following paragraphs). Members of the SPC discuss these problems with the senior
management of their faculties and the teaching staff, and seek solutions.
Furthermore, the SPC analyses the resources necessary to implement the
programme and discusses them with the management of the Faculty. The
management, with regard to the University's strategic goals, initiates a dialogue to
establish the aims of the Faculty’s activity that would contribute to the University's
general goals, and discusses them with the chairs of SPC during a meeting of the
College of Studies. The chairs of SPCs then work with the committees to establish
areas for programme improvement.

Information about changes in the programme is primarily publicised within the
Faculty community (Faculty council, Teaching staff, Students' Representation), and
all relevant information about the programme is published on the Vilnius University
and VU MIF (Faculty of Mathematics and Informatics) websites for prospective and
current students and other stakeholders: admission requirements, the programme's
purpose and learning outcomes, the qualification awarded, study procedures,
graduate employability indicators, external evaluation results, etc.

e The University of Granada has a well-established quality assurance policy based
on a clear commitment to excellence in all its functions and to a culture of quality
that ensures accountability, trust, transparency, control, and continuous
improvement in research, teaching, and outreach. In terms of its educational offer,
the measures in place follow the European Standards and Guidelines for Quality
Assurance in the European Higher Education Area and the corresponding national
and regional regulations. The quality assurance systems implemented at the faculty
and degree levels*® aim not only to provide excellent training opportunities that
respond to social demands but also to ensure the personal and professional
development of all students and staff involved.

For this purpose, the Physics for Technology programme will have a dedicated
Committee for Internal Quality Assurance (CGICT) that will act under the
supervision and guidance of the Quality Assurance Committee of the Faculty of
Science. Among other duties, the CGICT will be in charge of:

e active participation of all relevant groups for evaluation and improvement of
the programme;

e fostering and ensuring coordination among the local teaching staff;

e collection and analysis of all Quality Assurance-related data and information;

e reporting to all relevant bodies at the institutional and consortium level;

39 University of Granada. Quality Policy. Available at: https://calidad.ugr.es/informacion/documentos/politica-calidad

40 University of Granada. Quality Assurance System. Available at: https://grados.ugr.es/fisica/informacion/evaluacion-seguimiento-
mejora/sistema-garantia-calidad
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¢ the development and implementation of proposals for improvement.

According to the internal regulations of the University of Granada, the main tools
and instruments for quality assurance at degree level are:
e programme descriptions;
accreditation reports;
course guides and syllabi;
coordination meetings and self-evaluation reports;
questionnaires for students and staff;
performance indicators (assessment, mobility, internships, employability);
complaints and proposals for improvement;
improvement and programme development plans.

e The University of Padova covers quality assurance through the planning,
introduction, monitoring, and inspection of university activities. It encompasses the
actions needed to instil sufficient confidence in its interlocutors so that processes
and activities meet the University’s self-defined goals efficiently and transparently.

Today, the University’s QA system covers three domains: Teaching, Research, and
Third Mission. It is based on the European Standards and Guidelines for Quality
Assurance (ESG 2015) in the European Higher Education Area (EHEA) and
comprises the processes of Self-assessment, Assessment and Accreditation (AVA)
established by Italy’s National Agency for the Assessment of the University System
and Research (ANVUR). The system is organised in a series of entities, one for
each level of the University’s academic structure, and it is designed to encourage
the various levels to interact and to provide the competences required to ensure
the smooth implementation of Quality Assurance policy. The goals of quality
assurance at the University of Padua are pursued in the following ways:

e the determination of criteria and indicators for the quality and sustainability
of the annual teaching offer;

e as regards new courses, an assessment on their compliance with the
University’s Strategic Development Plan and the integration in the whole offer;

e the integration of the offer with the productive world at local, national and
international level;

e efficiency in the use of internal and external teaching resources;

e consultation with stakeholders from the productive world every two years;

e support for initiatives to encourage students to engage in the career world.

In order to ensure the sufficient educational offer, the University of Padua annually
verifies the sustainability of its courses through continuous consultations with social
partners. There are other actors in the quality assurance process at various levels:

e schools and related Joint Student-Professor Commissions (CPDS);
e degree Courses (CdS);
e self-assessment and Accreditation Groups (GAV) in every CdS.
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The CPDS carries out monitoring activities of the academic offer, the quality of
teaching, and services provided by teachers to students. The CPDS can also
identify additional quality assurance indicators (to be then approved by the
University Governance). The Joint Commission also formulates, even on its own
initiative, opinions on the development, activation and modification of study
programmes. The CPDS moreover prepares an annual report of each Degree
Course, with particular reference to the results of the student survey, identifying key
challenges and recommendations.

The Degree Course Council is responsible for the day-to-day management of
teaching, as organised by the Departments and coordinated by the University
Schools, and provides feedback and recommendations on the degree programme.

The GAV is responsible for guiding and supervising the management of the SUA
Form, the annual monitoring form and cyclical Review Report. Moreover, together
with the CPDS and with the CPQD, it identifies and implements improvements and
innovation interventions evaluating the actual consequences on the quality of
training, teaching and services provided.

Every year, students are required to evaluate the educational activity and teachers
must encourage teachers and Degree Course Councils to reflect on the results. For
each teaching activity, a questionnaire is given to all students before enrolling in
the exam. The questionnaire is addressed to all students and it relates to every
educational activity and every teacher involved in each educational activity. The
results of the survey are published on the website every year and also transmitted
to teachers (they will receive the results related to their own course unit) and
University Governance (complete results).

The complete results are viewed and discussed by the Assessment boards of the
Degree Courses and by the Joint Committees of the Schools in the presence of
their students’ Representatives during the annual week dedicated to the
improvement of teaching that is organised in November.

The discussion at Degree Course level (Assessment boards) and School level
(Joint Committees) lead to concrete organisational actions (e.g. change of class
schedule and/or semester, or the revision of syllabus, planning, number of ECTS
and canalization of the course unit) and actions that affect the educational structure
(e.g. activation of supplementary educational activities).

e The University of Wroctaw implements its quality policy in accordance with
Resolution No. 20/2021 of the University Senate on the functioning of the
University-wide System of Education Quality Assurance. The tasks of the
Education Quality Assurance System at the university level are carried out by the
University Committee for Education Quality (UKJK), appointed and chaired by the
Vice-Rector for Teaching, as well as by the Rector’s Plenipotentiary for Education
Quality Assurance.

At the Faculty of Physics and Astronomy, the components of the Education Quality
Assurance System include the Faculty Committee for Education Quality (WZJK)
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and the Faculty Committee for the Assessment of Education Quality (WZOJK), both
appointed by the Dean of the Faculty after consultation with the Faculty Council.
The detailed responsibilities of the UKJK and the faculty committees WZJK and
WZOJK are defined in Rector's Ordinance No. 239/2022, which replaced the
previously applicable Rector’s Ordinance No. 11/2018.

Formally, all study programmes are offered by the UWr, and the Rector exercises
overall control and supervision over the University’s teaching activities. The
organisational unit responsible for managing the educational process in the
programme and for carrying out the related tasks would be the Faculty of Physics
and Astronomy. In accordance with the University Statute, the Faculty Council
adopts resolutions related to the teaching process, in particular those concerning
issuing opinions on study programmes, ensuring the quality of education, the rules
and procedures for student admissions, enrolment limits, and the principles
governing individual study programmes.

Substantive oversight of the programme is exercised by the Vice-Dean for
Education of Faculty, acting on the basis of the appropriate authorisations and
delegations issued by the Rector. The Vice-Dean’s responsibilities in this area
include, among others, making decisions and issuing rulings related to the course
of studies and its documentation, as well as handling individual student matters
such as semester completion, conditional enrolment, committee examinations,
course repetition and associated fees, and granting leaves of absence. Decisions
concerning the awarding of scholarships and financial aid at the Faculty are taken
by the Vice-Dean for Student Affairs and Infrastructure.

The day-to-day management of teaching activities within the programme - including
course staffing, timetabling, and oversight of the condition and availability of
teaching infrastructure - is coordinated by the Deputy Directors for Education at the
Institute of Experimental Physics (IEP) and the Institute of Theoretical Physics
(ITP). They are also responsible for addressing and resolving disputes related to
course completion. Administrative support for the programme - including student
services, maintenance of study records (such as individual student files), and
related reporting - is provided by the Dean’s Office of the Faculty of Physics and
Astronomy, acting through the Programme Coordinator.

The effectiveness of teaching in accordance with the study programme adopted for
the field of study is monitored primarily by course instructors and course
coordinators (who are most often lecturers and examiners, or supervisors of
teaching laboratories). They are obliged to respond promptly to any difficulties
students may have in assimilating the planned content and achieving the intended
learning outcomes, flexibly adjusting the substantive scope of classes and the
proportion of time devoted to particular topics in order to reinforce knowledge and
skills that are most challenging to master.
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If it becomes necessary, for example, to modify course content, the number of
contact hours, the mode of delivery, the distribution of hours across different forms
of instruction, the form of course assessment, or the sequencing of classes within
the study plan, the instructors submit their suggestions to the appropriate Deputy
Director for Education or to the Vice-Dean - often after prior consultation with
students of the programme - who then forwards them to the WZJK for
consideration.

Ongoing monitoring of the proper implementation of the study programme will also
be carried out by the Deputy Directors for Education of all institutes involved in
delivering the programme, as well as by the relevant Vice-Dean, who analyses in
particular the pass rates for individual courses and the grade distributions for
course credits and examinations at the end of each semester. In this way, courses
that present the greatest difficulties for students are identified.

Additional sources of information in this regard include anonymous student surveys
completed after each course and the results of teaching observations. On this
basis, among other actions, the appropriateness of course staffing will be reviewed.

External quality assurance

With regard to external quality assurance procedures, it is important to note that the
programme will undergo periodic reviews conducted by recognised quality assurance
agencies, in accordance with the peer-review principle. These assessments will be carried
out by panels composed of qualified and experienced experts both from within academia
and where possible, from relevant external fields. Drawing on the programme’s self-
evaluation report and the findings of an on-site evaluation visit, the expert panel will
prepare a comprehensive evaluation report, including a final judgement on the
programme’s compliance with the required standards.

In line with the provisions set out in the Cooperation Agreement, all partner universities
commit to ensuring that the programme fully meets the requirements of the relevant
institutional, regional, national, and European quality assurance authorities. The
consortium additionally aims to obtain accreditation in accordance with the European
Approach for Quality Assurance of Joint Programmes as defined within the European
Higher Education Area.

The Arqus Academy and the consortium’s Education Board will encourage involvement of
external institutions in evaluation activities, including those carried out as part of the overall
project assessment.

In summary, the quality of the Joint Bachelor's Programme in Physics for Technology will
be safeguarded at multiple levels: individually within each partner institution; collectively
at the programme board level — through the synthesis of survey results, feedback from
social partners, analyses of student performance and employability, and evaluations of
teaching quality and programme implementation; and externally at both national and
international levels through formal evaluation and accreditation procedures.
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ANNEXES

MANDATORY ANNEXES

7)
2)
3)

4)
9)
6)
7)

5)
9)

Documents supporting the legal status of the partner institutions

Cooperation agreement

Documents supporting each partner’s legal basis for:

a) Participating in the joint programme

b) (Joint) degree awarding rights

. Grant agreement for an action with multiple beneficiaries under Erasmus+:

European Universities

List of intended learning outcomes and matrix.

Course syllabi of all partners

Structure of the curriculum/study plan

Official documents indicating admission requirements and selection procedures
» Cooperation Agreement

Official documents outlining procedure for recognition of qualifications
Students’ assessments regulations

10) Academic staff CVs (all partners)
11) Relevant documents constituting internal quality assurance system
12) Diploma supplement (sample)

ADDITIONAL ANNEXES

13) Agreement for the automatic recognition of language

14) Student survey questionnaires

15) Facilities overview

16) Student life guides

17) Evidence of stakeholder and student support for the Joint Bachelor's Programme in
Physics for Technology
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Firma (1): ENCARNACION RUIZ AGUDO

En calidad de: Secretario/a de Facultad/ETS UGR

UNIVERSIDAD
DE GRANADA

Facultad de Ciencias
Decanato

ENCARNACION RUIZ AGUDO, CATEDRATICA DE UNIVERSIDAD DEL

DEPARTAMENTO DE MINERALOGIA Y PETROLOGIA Y SECRETARIA DE LA

FACULTAD DE CIENCIAS DE LA UNIVERSIDAD DE GRANADA,

CERTIFICA,

Que en la sesion extraordinaria de Junta de Centro de la Facultad de Ciencias de la Universidad de

Granada celebrada el dia 19 de mayo de 2026, se ha aprobado la propuesta de memoria de verificacién

del grado “Physics for Technology”.

Y para que asi conste y surta los efectos oportunos, firma la presente en Granada a diecinueve de

mayo de dos mil veintiséis.

Encarnaciéon Ruiz Agudo

Secretaria de la Facultad de Ciencias

Este documento firmado digitalmente puede verificarse en https://sede.ugr.es/verifirma/
Cadigo seguro de verificacion (CSV): DBFD8386DB1F0198B254E0AAD262D8B6

19/05/2026 - 19:27
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