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1. INTRODUCTION 
The Tecskill project is an international collaboration initiative between four European universities: 
the University of Évora (Portugal), the University of Extremadura (Spain), Högskolan i Gävle 
(Sweden), and the University of Parma (Italy). TECSKILL promotes international and innovative 
training experiences through workshops, talks, and social events. As part of this project, an 
innovative methodology has been proposed for the structured collection of training experiences at 
the four partner universities after the corresponding training workshops have been delivered. The 
process combined technological tools (digital templates hosted on SharePoint), collaborative data 
monitoring and validation actions, and teacher and student feedback mechanisms.  

In this way, the record of experiences developed allows for the evaluation of the effectiveness of 
the methodologies used, the measurement of the development of digital and green competencies, 
the facilitation of collaboration between universities, and the dissemination of results. This guide 
summarizes the results of applying this methodology, offers real examples of workshops, and 
summarizes the assessment of students and teachers. 
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2. REPORT OBJECTIVES 
This guide has the general objective of compiling, analyzing, and disseminating the good practices 
derived from the implementation of the methodology proposed in R4.1, applied in the training 
programs linked to results R4.2, R4.3, R4.4, and R4.5. 

Below are the specific objectives: 

• Describe the training program developed within the framework of results R4.2 to R4.5, 
detailing its structure, sessions, and methodological approach. 

• Identify the competencies and methodologies addressed throughout the sessions. 

• Gather significant experiences from students and teachers during the development of the 
activities, identifying good practices and areas for improvement. 

• Analyze the satisfaction levels of participants (students and teachers) regarding the program, 
the methodology, and the results obtained. 

• Facilitate the transfer of the methodology to other educational contexts. 
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3. TRAINING PROGRAM 
The training program of the TECSKILL project is composed of a series of workshops designed to 
strengthen the digital and green skills of engineering PhD candidates. The structure of the program 
is characterized by short and modular sessions, the combination of theory and practice, and a 
thematic and methodological approach.  

Short and modular sessions. Most of the program’s workshops (55%) have a total duration 
of 5 hours, generally structured into a first theoretical part and a second part focused on 
collaborative group work. Approximately 26% of the workshops last 10 hours, as their development 
was distributed across different training activities. Finally, around 19% of the total sessions have 
durations shorter than 5 hours, mainly intended to introduce specific tools or methodologies. 

The duration of the sessions is presented in Table 3.1. 

TablE 3.1 Duration of the sessions 

ID  Title Duration 

01 Data measurement with sensors and problem solving trough 
programming in Arduino 

10 h 

02 Innovative solutions based on circular economy and eco 
designing/prototiping in research projects 

10 h 

03 Machine Learning for digitalization of non-linear systems 5 h 

04 Simulation in digital twin development 5 h 

05 Develop virtual instrumentation solutions for data acqusition and 
process supervisory control using NI-LabView 

10 h 

06 Develop low-cost automated wired and wireless prototype solutions 
with Arduino hardware (Arduino programming) 

10 h 

07 Workshop on schedule, cost and resource planning for sustainable 
projects 

5 h 

08 Digital research project management with KANBAN 2.5 h 

09 Design thinking methodology for the development of innovative 
sustainable ideas for research projects 

10 h 

10 Work Flow of a sustainable research project 5 h 

11 Resource and communication management in sustainable and digital 
research projects 

2.5 h 

12 First steps to develop a sustainable research project 12.5 h 

13 Artificial Inteligent in research 5 h 
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14 Advanced search, filtering and data management 10 h 

15 Inductrial property of a research 10 h 

16 Digital multivariable analysis 2.5 h 

17 Intelligent digitized in research projects 5 h 

18 Sustainable logistics 5 h 

19 Sustainability research project - energy 5 h 

20 Intelligent digital Data Acquisition and sensor calibration 5 h 

21 Principles of sustainability with state-of-the-art digital control 
methodologies 

5 h 

22 Supervisory control and data acquisition with SCADA system 10 h 

23 Develop automated solutions with increased complexity through the 
development of a model / algorithm / PLC-programming 

10 h 

24 Circular economy to minimize environmental impact 5 h 

25 Selecting an optimal material/product for our research project, based 
on multiple criteria (economic, technical, environmental). 

5 h 

26 Environmental assessment of technology with a focus on life cycle 
analysis (LCA) in construction, energy and transport 

5 h 

27 Digital models to simulate and predict behaviours in research projects 5 h 

28 Recycling strategies in research projects in order to improve their 
sustainability 

5 h 

29 Digital models to simulate and predict behaviours in research projects 5 h 

30 Represent and solve mathematical models, data analysis and data 
visualization using MATLAB (MatLab programming). 

5 h 

31 Sustainability and Life Cycle Assessment 5 h 

 

Combination of theory and practice. Each session begins with a conceptual introduction and 
continues with practical activities such as programming, prototyping, simulations, data analysis, or 
real case problem-solving. This enables the immediate application of the knowledge acquired. 

Thematic approach. The sessions are grouped into thematic areas related to digitalization and 
sensing, circular economy and sustainability, project management and research skills, energy and 
simulation, and automation and control. This organization allows students to progressively build 
their competencies. 
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Methodological approach. The methodological design of the program was based on the use of 
active learning methodologies, which promote student participation, interdisciplinary work, and the 
practical application of knowledge. 

.  
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4. RESULTS OF THE DEVELOPED METHODOLOGY 
The implementation of the methodology for gathering experiences developed within the Tecskill 
project made it possible to systematize the information from 31 training workshops delivered during 
the activities carried out at the four partner universities (Annex I). 
Additionally, input was received from 25 teachers, providing a representative sample of experiences 
across the different university contexts. The coordinating team reviewed each record and verified 
its consistency, applying predefined quality criteria. 

4.1. COMPETENCES DEVELOPED THROUGHOUT THE SESSIONS 

The templates, analyzed during consortium meetings, allowed the identification of the most 
frequently addressed competencies. Among the most frequently developed digital competencies 
are Digital Competencies 14, 15, 16, 17, and 19. Likewise, the most frequently addressed green 
competencies in the workshops include Green Competencies 4, 5, 7, 9, and 11. 

Moreover, the data analysis reveals an increasing synergy between digital and green competencies, 
which represents one of the most significant achievements of the applied methodology. Table 4.1 
summarizes the proportion of workshops in which each type of competency was developed. 

Table 4.1 Competencies developed in training workshops. 

Type of competency developed Number of workshops Percentage 

Green and digital competences 20 65% 

Only green competences 2 6% 

Only digital competences 9 29% 

 

More than half of the workshops combined digital and green competencies, demonstrating a cross-
cutting approach that promotes both digital and ecological transition simultaneously. The purely 
digital workshops focused mainly on automation and programming, while those exclusively oriented 
toward green competencies addressed efficient resource use and environmental management. 

The relationship between the different workshops (1–31) and the digital (DC) and green 
competencies (GC) is shown in Figure 4.1. 

.



 

 

 

 
Figure 4.1 Relationship between workshops and competencies addressed. 

 

 



4.2. METHODOLOGIES USED 

Regarding the analysis of the methodology applied during the development of the workshops, the 
results reveal a clear commitment to active and collaborative methodologies, focused on project 
development and the resolution of real challenges. The most used methodologies are summarized 
in Table 4.2. 
Table 4.2 Methodologies used in the implementation of the training workshops. 

Methodologies Number of workshops Percentage  

Project-Based Learning  17 57% 

Challenge-Based Learning  10 33% 

Research-Based Learning  6 20% 

Collaborative Learning 4 13% 

Problem-Based Learning  2 7% 

Others 4 13% 

 

The predominance of project-based learning reflects the practical orientation of the Tecskill project, 
encouraging the direct application of technical knowledge in real contexts. Challenge-based learning 
emerges as a complementary approach, promoting innovation, interdisciplinary work, and the 
pursuit of sustainable solutions. Finally, research-based learning reinforces knowledge transfer 
between teaching and applied research. 

Regarding the qualitative analysis, common points were identified in the positive assessment of 
collaborative workspaces, the usefulness of templates, and the value of structured feedback to 
improve future editions of the training activities. 

Lastly, Table 4.3 presents a SWOT analysis of the methodology used, developed based on the 
assessments collected during consortium meetings. 

Table 4.3 SWOT analysis of the developed methodology. 

Strengths Weaknesses 

• Active methodologies that promote 
meaningful and autonomous learning. 

• High involvement and motivation from 
participants thanks to practical work and 

collaboration. 

• Natural integration of digital and green skills 
within the training process. 

• The use of templates requires additional 
time and planning from instructors to achieve 

in-depth results. 

• High dependence on the technical or digital 
experience of instructors. 

• Need for more structured coordination. 
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• Interdisciplinary approach that fosters critical 
thinking and knowledge transfer. 

• Difficulty in scaling the model to large 
groups without compromising 

methodological quality. 

Opportunities Threats 

• Consolidate an experience-collection 
methodology that is replicable across 

universities. 
• Take advantage of the global shift towards 

experiential learning and sustainability to attract 
funding and institutional support. 

• Strengthen teacher training in innovative 
methodologies to maintain pedagogical quality. 

• Limited human and material resources may 
hinder proper implementation (time, staff, 

technical support). 
• Differences in teaching culture or 

institutional resistance to non-traditional 
methodologies. 

• Risk of fragmentation if shared evaluation 
and monitoring criteria are not systematized. 
• Risk of teacher and participant overload if 

activities are not properly integrated into 
academic programs. 

 

4.3. COLLECTED EXPERIENCES 

This section presents only a summary of the experiences carried out. All complete information, 
including detailed descriptions of each activity and its results, is available in Annex I. In addition, 
Anexxe II and Anexxe III presents teacher and student satisfaction survey, respectively.  

The analysis of the training experiences recorded in the TECSKILL workshop templates shows a high 
level of involvement and overall satisfaction among doctoral students. The activities, predominantly 
practical and collaborative in nature, encouraged interaction among participants from different 
universities and research areas, generating a cooperative learning environment. 

93% of the workshops reported active and sustained participation from students, with particularly 
high engagement levels in those involving tools such as Arduino, LabVIEW, SCADA, and MATLAB. In 
82% of the activities, instructors reported effective collaboration among students from different 
research areas, leading to enriching interdisciplinary outcomes. Additionally, 68% of participants 
indicated that thematic diversity (engineering, energy, sustainability, ICT, materials, etc.) enhanced 
mutual learning by combining technical and environmental perspectives. No significant incidents of 
demotivation or misalignment with the content were reported. 

In most workshops, students displayed highly active participation. The diversity of profiles 
(mechanical, electronics, energy, ICT, sustainability, materials, etc.) was not a barrier but rather a 
factor of mutual enrichment. Doctoral students shared approaches, knowledge, and tools from their 
respective fields, which allowed for more creative solutions and a broader understanding of the 
problems addressed. 

Satisfaction surveys were prepared for both instructors and students in order to measure their 
perception of the quality and effectiveness of the workshops. Consolidated results from both 
surveys are included in Annex II (instructors) and Annex III (students). 
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Regarding competency development, Tables 4.4 and 4.5 present the level of difficulty perceived by 
students for each competency and the average degree of achievement on a scale of 1 to 5 (where 5 
represents the highest level of competency mastery). 

The experiences of instructors participating in the training activities were highly enriching and 
allowed the identification of key aspects to improve future editions. In several sessions, instructors 
observed the need for more time dedicated to group work and practical application of content. 
Although part of this work was addressed through additional activities completed at home by 
students or through personalized tutoring outside of class time, instructors agreed that, in order to 
optimize learning, it would be advisable to extend in-person hours in some future sessions. 

Instructors also noted that student motivation increased significantly when the competencies 
developed were directly linked to their doctoral research line. This increase in motivation not only 
boosted individual performance but also spread to the entire group, generating a highly engaged 
and participatory environment. This finding was key for the consortium’s decision to evaluate the 
impact of the competencies developed on the progress of doctoral theses, with the aim of more 
accurately measuring the real transfer of learning. The results obtained are presented in Results 
Report 5.1 of Work Package 5. 

Another conclusion drawn by instructors was that, being PhD students, their attitude and level of 
engagement were notably higher than those usually observed in undergraduate or master’s 
students. Doctoral candidates demonstrated strong willingness toward autonomous and 
collaborative work, high interest in practical sessions, and great ability to connect the content with 
their research projects. This motivated and proactive profile was decisive to the success of the 
training activities and contributed significantly to the high level of quality achieved.. 

Table 4.4 Difficulty and level of achievement of digital competencies. 

Digital Competencies Perceived Difficulty by Students Average Achievement Level 

DC1 Medium 2.90/4 

DC2 Medium 2.94/4 

DC3 High 2.51/4 

DC4 Medium 2.72/4 

DC5 Medium 2.97/4 

DC6 Medium 2.63/4 

DC7 Medium 2.63/4 

DC8 High 2.54/4 

DC9 Medium 2.75/4 

DC10 Medium 2.79/4 

DC11 High 2.58/4 
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DC12 High 2.53/4 

DC13 Medium 2.83/4 

DC14 Medium 2.62/4 

DC15 Medium 2.69/4 

DC16 Medium 2.72/4 

DC17 Medium 2.72/4 

DC18 Medium 2.82/4 

DC19 Medium 2.84/4 

DC20 Medium 2.61/4 

DC21 Medium 2.66/4 

Overall Average Medium 2.71/4 

 

Table 4.5 Difficulty and level of achievement of green competencies. 

Specific Competencies Perceived Difficulty by Students Average Achievement Level 

GC1 Low 2.83/4 

GC2 Medium 2.62/4 

GC3 Medium 2.69/4 

GC4 Low 2.82/4 

GC5 Low 3.01/4 

GC6 Medium 2.75/4 

GC7 Low 2.81/4 

GC8 Low 2.88/4 

GC9 Medium 2.76/4 

GC10 High 2.54/4 

GC11 Medium 2.70/4 

GC12 Medium 2.66/4 

Overall Average Medium 2.76/4 

 

Tables 4.4 and 4.5 show that the TECSKILL program has contributed to strengthening the technical 
skills of doctoral candidates, as well as to the development of transversal competencies aimed at 
sustainability, interdisciplinary collaboration, and responsible innovation.  
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5. ANEXXES 
- Anexxe I. Collected templates 
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- Anexxe II. Teacher satisfaction survey. 
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- Anexxe III. Student satisfaction survey. 
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