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Competences Development
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Teaching and Learning 
system based on the 
idea of knowledge 

transfer

Teaching and Learning 
system based on the 

idea of development of 
competences

Capacity to mobilize resources (knowledge, abilities, experiences, values,…) in 
specific contexts, to formulate and solve problems.

transition

Le Boterf (1997, 2004, 2005); Zarifian (2001)

Learning outcomes are “statements of what a learner is expected to know, 
understand and/or be able to demonstrate after a completion of a process

of learning”. CEDEFOP (2009)
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Active Learning

• Active Learning – Meaningful Experiences

• Context – adequate environments

• Engagement – energy and motivation

• Relevance – why learn this?

• Critical thinking – evaluate their own learning
• Felder & Brent (2009), Prince (2004), Prince & Felder (2006), Bonwell & Eison (1991)

• One evidence amongst several:
• Based on a meta-analysis of the data published in 225 studies, Freeman et 

al. (2014) refer that active learning increases the performance in exams… 
and lectures increase the failure rate in 55%.

11



“The Active Learning Continuum” - Prince
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Project-

Based 

Learning

&

https://www.asee.org/documents/conferences/annual/2011/plenary-michael-prince.pdf 



Active Learning / Student Centered Learning
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Brainstorming Gallery WalkTeam buidling Think Pair Share

Flipped Classroom PBL – Problem and Project-Based Learning Gamification

https://play.kahoot.it/#/?quizId=466c0b07-37d6-461b-8aca-87ca66e35e2b
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IoT

2
Process

Mapping

3
Cloud

Computing

4
Simulation

VR/AR

5
Artificial

Intelligence

15
…



16



17

Professional 
Competences

Smart 
Development of 

Competences

Competences for 
Smart Industries

Smart Development of Competences for Smart Industries



PBL - characteristics

Based on a 
problem

Have a concrete 
result

interdisciplinary

Real ContextOpen

Teamwork

Long duration
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PROJECT
Initiative developed once during a limited time period, to deliver a 

particular outcome, product or service



Project types

• An exercise of project
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Kolmos, 1996; Helle, Tynjälä, & Olkinuora, 2006. 

course project



Project types

• A course as a project
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course project



Project types

• Interdisciplinary project 

approach
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course project



Project types

• Interdisciplinary project

approach
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course project

Industry



Interaction 
with 

companies

Networking

Simulation 
– realistic 
problems

Visits –
context for 
problems

Real –
solve real 
problems

Real –
solve real 
problems

Higher 
intensity of 
contact –

company prj

Lower 
intensity of 

contact – lab 
project

23



UMinho MIEGI_PBL – One Semester 

24

PROJECT

LEAN

PPC

INF. SIST

ERGON.PT

SIMUL.

Gewiss

Rembalcom

Sonicarla

Firmago

Leoni

Continental ITA

Reorganize the layout and improve the productivity of two sections

Reorganize an assembly cell for electric equipment…

Reduce the Lead Time and propose a new MES system

Reduce the Lead Time from 3 to 2 weeks

Reduce the Lead Time from 3 to 2 weeks of the prototype section

Restructure the internal logistic system
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Simulation 
Scenarios

Real 
Problems

Competences/ 
students

Active 
Learning / 
teachers

Industry / 
professionals



Curriculum Development 

of Master’s Degree Program in 

Industrial Engineering for Thailand Sustainable Smart Industry



Some references

• Bonwell, C. C., & Eison, J. A. (1991). Active Learning: Creating Excitement in the Classroom. Washington DC: ERIC Clearinghouse on Higher 
Education.

• CEDEFOP. (2009). The shift to learning outcomes. Policies and Practices in Europe (978-92-896-0576-2). Retrieved from Thessaloniki, Greece: 
http://www.cedefop.europa.eu/EN/Files/3054_en.pdf 

• CEDEFOP. (2012). Skill mismatch: the role of the enterprise (978-92-896-0918-0). Retrieved from Thessaloniki, Greece: 
http://www.cedefop.europa.eu/EN/Files/5521_en.pdf

• Christie, M., & de Graaff, E. (2017). The philosophical and pedagogical underpinnings of Active Learning in Engineering Education. European 
Journal of Engineering Education, 42(1), 5-16. doi:10.1080/03043797.2016.1254160

• Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, M. P. (2014). Active learning increases student 
performance in science, engineering, and mathematics. Proceedings of the National Academy of Sciences, 111(23), 8410-8415. 
doi:10.1073/pnas.1319030111

• Goldberg, D. E., & Somerville, M. (2014). A Whole New Engineer: the coming revolution in engineering education: ThreeJoy Associates.

• Graaff, E. d., & Kolmos, A. (2003). Characteristics of Problem–Based Learning. International Journal of Engineering Education, 19(5), 657-662. 

• Le Boterf, G. (2005). Construir as competências individuais e coletivas. Resposta a 80 questões. Porto: Edições Asa.

• Lima, R. M., Dinis-Carvalho, J., Sousa, R. M., Arezes, P. M., & Mesquita, D. (2017). Development of Competences while solving real industrial 
interdisciplinary problems: a successful cooperation with industry. Production journal, 27(spe), 1-14. doi:10.1590/0103-6513.230016

• Lima, R. M., Mesquita, D., Rocha, C., & Rabelo, M. (2017). Defining the Industrial and Engineering Management Professional Profile: a longitudinal 
study based on job advertisements. Production journal, 27(spe). doi:10.1590/0103-6513.229916

• Prince, M., & Felder, R. (2006). Inductive Teaching and Learning Methods: Definitions, Comparisons, and Research Bases. Journal of Engineering 
Education, 95(2), 123-138. 

• Prince, M. (2004). Does Active Learning Work? A review of the Research. Journal of Engineering Education, 93(3), 223-231. 

• UNESCO. (2010). Engineering: Issues, Challenges and Opportunities for Development. Retrieved 2012-10-06, from 
http://unesdoc.unesco.org/images/0018/001897/189753e.pdf.

• Zarifian, P. (2001). Objetivo competência: por uma nova lógica. São Paulo: Atlas.

http://unesdoc.unesco.org/images/0018/001897/189753e.pdf


A Whole New Engineer – 5 pillars for change
- Goldberg, D. E., & Somerville, M. (2014). A Whole New Engineer -
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Alegria
(Joy)

Confiança
(Trust)

Abertura
(Openness)

Colaboração
(Collaboration)

Coragem
(Courage)


