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Best Practices in Technical Education
tailored for Mechanical, Manufacturing, and

Mechatronics Engineering
within the frame of CODEPIE 5.0 Erasmus Project

This guide summarizes the best practices identified and outlines
the strategic framework developed for consolidating
international university programs through Education 5.0. It is
specifically tailored for Bachelor programs taught in German
within the fields of Mechanical, Manufacturing, and
Mechatronics Engineering offered by partner universities in the
Erasmus+ project CODEPIE 5.0 (Technical University of Cluj-
Napoca, University of Stuttgart, Technical University of Sofia,
and Campus 02 University of Applied Science Graz).

The curriculum must bridge the gap between academic theory and the
technological demands of modern industry.

* Integrate emerging technologies: Include courses and modules on
automation, loT, robotics, Al, digital twins, additive manufacturing, and data
analytics using German technical terminology to ensure students acquire both
engineering and linguistic proficiency.

= Modular and flexible curriculum: Develop adaptable curricula that can be
rapidly updated to reflect new technologies and industrial needs.

= Competency-based learning outcomes: Define learning outcomes based on
professional competencies and industry standards.



= Sustainability and ethics integration: Incorporate principles of sustainable
design, circular economy, and ethical engineering decision-making throughout
the curriculum.

= Language-Integrated Learning: Design technical modules where German is
used consistently in lectures, lab reports, and presentations, reinforcing
domain-specific vocabulary.

Adopting active pedagogy ensures students transition smoothly from
learners to practitioners.

= Project-based learning: Engage students in real-world, interdisciplinary projects
simulating industrial challenges to foster problem-solving and teamwork.

* Flipped classroom models: Use digital tools to deliver theoretical content online
and dedicate in-class time to practical applications, discussions, and collaborative
exercises.

= Simulation and virtual labs: Implement advanced software tools (e.g., MATLAB,
Simulink, SolidWorks, Siemens NX, LabVIEW) and VR/AR environments for
experiential learning. Provide German-language interfaces, manuals, and
assignments, when possible, to strengthen students’ technical communication
skills.

= Micro credentials and digital badges: Recognize student achievements in specific
skills (e.g., CNC programming, robotics, data analytics) through short, certified
training modules

= Interdisciplinary learning: Encourage integration between mechanical, electrical,
and computer engineering disciplines to reflect real-world mechatronic systems.

= Technical German workshops: Offer dedicated modules on “Technisches
Deutsch” focusing on report writing, safety instructions, and oral defense of
projects.



Strengthening partnerships within project partners is central to the
project’s success.

= Joint industry—academia projects: Develop long-term collaborations with
manufacturing companies for co-supervised student projects, internships,
and applied research. Partner with German-speaking companies (e.g., in
Germany, Austria, Romania, Bulgaria) for internships, dual-study programs,
and applied projects where workplace communication is in German.

= Advisory boards and industrial input: Establish academic—industrial
advisory boards to guide curriculum development and identify emerging skill
needs.

= Guest lectures and practitioner involvement: Invite industry professionals
to share practical insights, case studies, and new technologies and to deliver
sessions in German, exposing students to professional terminology and
regional standards.

= Certification and mobility recognition: Ensure that micro credentials and
internship experiences are recognized across partner institutions,
maintaining compatibility with Erasmus+ mobility requirements.

4. Pedagogical and digital innovation framework

Modern tools are used to personalize the learning journey and facilitate
international exchange.

= Digital learning platforms: Use LMS tools (e.g., Moodle, Canvas) integrated
with industrial software for monitoring, assessment, and personalized
learning paths and configured in German to immerse students in a realistic
technical language environment.

= Data-driven education: Apply learning analytics to track student progress
and adapt teaching strategies for better outcomes.

= Al-assisted tutoring and assessment: Integrate Al tools to support
personalized feedback, virtual tutoring, and automated skill assessment.



= Collaborative online international learning: Facilitate virtual exchange
projects among partner institutions to enhance global collaboration and
intercultural competence.

Consistency across Erasmus+ partner institutions ensures the high quality

of graduates.

= Benchmarking and accreditation: Align programs with international standards
(e.g., EUR-ACE) and regularly benchmark performance against leading
institutions.

= Faculty development programs: Train academic staff in modern pedagogies,
digital tools, and Industry 4.0 technologies.

= Feedback loops: Incorporate structured feedback from students, alumni, and
employers to continually refine teaching practices and curricula.

= Impact assessment: Evaluate the effectiveness of innovative teaching practices
using metrics such as employability, student satisfaction, and industry
engagement.

6. Shared framework for implementation across partner
institutions

It aims to standardize and harmonize technical education across the project
network

= Collaborative curriculum design: Develop shared course templates and
learning resources among institutions.

= Common competency framework: Use a unified framework for defining,
measuring, and recognizing competencies across programs. Define shared
competencies that combine technical expertise and German communication
skills.

= Joint research and mobility programs: Promote exchange of students, faculty,
and research projects between partner institutions.

= Joint resource development: Create and share German-language open
educational resources (OER) among partner universities.
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* Knowledge-sharing platform: Establish a digital repository of best practices, case
studies, and open educational resources accessible to all partners.

To evaluate the effectiveness of these practices, the following metrics have
to be monitored.

= Linguistic Depth: The percentage of courses delivered fully or partially in German.
= Practical Output: The number of German-language projects and technical reports

completed annually.

= Market Readiness: Employer satisfaction scores regarding graduates’ technical
and linguistic proficiency.

= Standardization: The number of recognized ECTS credits and credentials across
the partner network.
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Best Practices overview

A. Curriculum and Competences

Focus area

Best practices

Key indicators

Industry 4.0 Content

Embed loT, robotics, Al, digital
twins, additive manufacturing in
curricula, using German
terminology.

Number of new
modules with Industry
4.0 content.

Language-Integrated
Learning

Deliver technical subjects in
German; reinforce domain
vocabulary and written/oral
communication.

% of courses taught
fully or partially in
German.

Sustainability &

Include Nachhaltige Produktion

% of courses

Ethics and Kreislaufwirtschaft in course addressing
outcomes. sustainability in
German.
B. Teaching and Learning Methods

Focus area

Best practices

Key indicators

Project-Based Learning
(PBL)

Conduct German-language
engineering projects with
industrial mentorship.

Number of German-
language projects per
year.

Technical German
Workshops

Offer Technisches Deutsch
modules for technical writing
and oral defense.

Student performance
in technical
communication
assessments.

Digital and Virtual Labs

Provide German-language user
interfaces, manuals, and
instructions.

Student satisfaction
with accessibility of
digital tools.




C. Academia—-Industry Collaboration

Focus area

Best practices

Key indicators

Industry Integration
(in partner countries)

Develop partnerships with

% of students

German-speaking companies for completing internships

internships, dual studies, and
applied research.

in German-speaking
environments.

Professional Exposure

Invite guest lectures from
industry experts delivering
sessions in German.

Number of guest
lectures or seminars
held annually.

Recognition and
Mobility

Ensure mutual recognition of
German-taught courses and
micro credentials.

Number of recognized
ECTS credits across
partners.

D. Digital and Pedagogical Innovation

Focus Area Best Practices Key Indicators
Localized Learning Use LMS tools (e.g., Moodle, % of courses using German
Platforms ILIAS) configured in German. LMS interfaces.

Al-Assisted Learning

Apply digital tools for feedback
on both technical and linguistic
performance.

Student improvement in
dual competence
(technical and linguistic).

Collaborative Online
Learning (COIL)

Promote bilingual or German-
dominant projects with
international partners.

Number of COIL modules
implemented per year.

E. Quality Assurance and Continuous Improvement

Focus Area Best Practices Key Indicators
Accreditation and Align with international Accreditation status
Standards standards and frameworks. and external QA

results.

Employer Feedback

Collect feedback from DACH
employers on graduates’
readiness.

Employer satisfaction
score (%).

Continuous Review

Regularly update modules

Frequency of

based on student and industry curriculum updates.

feedback.
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Conclusions

The CODEPIE 5.0 framework establishes a transformative approach to
technical higher education by bridging the gap between Industry 4.0
requirements and linguistic proficiency. By integrating Education 5.0
principles, the project ensures that graduates from German-taught Bachelor
programs possess both the high-level technical expertise and the specific
"Technisches Deutsch" skills required by the labor market. The long-term
success of this initiative relies on:

= Sustained collaboration: Maintaining active feedback loops between
academia and German-speaking industrial partners to keep curricula
relevant.

= Digital immersion: The continuous use of localized educational platforms
and Al-assisted tools to reinforce dual competencies.

= |nstitutional alignment: The mutual recognition of micro-credentials and
ECTS credits to facilitate seamless international mobility.

Ultimately, this guide serves as a roadmap for partner institutions to deliver
consistent, high-quality engineering education that drives innovation and
enhances graduate employability across European borders.

Expected Outcomes
» Enhanced graduate employability and German-language proficiency.
» Stronger academia—industry partnerships in the partner countries.
» Consistent standards for German-taught technical programs across Erasmus+ partners.

» Increased international mobility with linguistic and cultural alignment to German industry
practices.



Follow us on:
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ai https://www.facebook.com/codepie5.0
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