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PBL - characteristics

Based on a
problem

Have a concrete

Long duration result

Initiative developed once during a limited time period, to deliver a
particular outcome, product or service

Teamwork interdisciplinary

Real Context
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Marshmallow Challenge
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Pack — Team:

- 20 sticks of spaghetti
- 1 Marshmallow

- 1 vyard tape

- 1 vyard string

\_ _/

Tallest Freestanding Structure
Support the Marshmallow on the top
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debriefing

Open-ended problem July, 2018
Teachers’ Training - UMinho

—

Team strategy

What would you do different?

Tom Wujec - Build a Tower, Build a Team
https://www.youtube.com/watch?v=Ho yKBitO8M&t=382s
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Session goals

Imagine that your rector called you and said: Create a PBL proposal through a simulation process:
° Planning a PBL Process

o Working in a collaborative and interdisciplinary
environment

o Explore multiple dimensions of a PBL process

- It is very important that the university starts
creating PBL approaches in several programs. This is
important in order to attract new students and to
have more funding from the companies.

Saying that he asks to you if it would be possible to

create one PBL approach in a master in whichyou  gimulation
are delivering a first year course. He also tells you
that he chose you because you and your colleagues
had the opportunity to have training in Portugal . _
about PBL. Finally he asks you if that is possible and ° Time constraints
if he could count on your team. What would be ° Specific result
your answer?

o Yes it is possible and you can count on us!

o Project goals
o Milestones
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Milestone 1 - Requirements for PBL organization - 10 min.

Each team will have to identify the fundamental requirements for the organization
of a project (PBL) - what is needed? Do not try to answer to the requirements, just
define them...

o Teacher team

o Project phases (deliveries)

o Evaluation

o Curricular Framework

o
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Milestone 2 - Theme / problem definition - 30 minutes

Each team will have to define the theme / problem on which students will work
during the semester, which should integrate 2 or more courses.

Students of 15t year of the master should be able to develop a concrete result.
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Milestone 3 - PBL Implementation Proposal - 50 minutes

o Yes, it is always possible. You just have to look for the solutions.

o Define a specific implementation, trying to overcome contextual difficulties, in order to
implement the first pilot next semester.

The draft proposal of your team must be developed in a Flipchart
o Theme / Problem
o Curricular Framework (courses)
o Competences / Learning Outcomes / Assessment
o Final result
> Project Phases (deliveries) ... Gallery Walk — tomorrow 15 minutos

3 Co-funded by the i
W Erasmus+ Programme e < 8
of the European Union |

MSIE4.0 — WORKSHOP PBL4 MEE
14/09/2018 13YPBL@IEM.UMINHO RUI M. LIMA - DIANA U

MESQUITA



PBL : final remarks

Institutional support

Preparing teachers (training) ... and students!

Research your own practice

Collaboration and Creativity and Commitment!

Co-funded by the i

MSIE4.0 — WORKSHOP PBL4 MSIE >
14/09/2018 13YPBL@IEM.UMINHO RUI M. LIMA - DIANA I % . -~ Erasmus+ Pfogram{ne - | ~ 12
MESQUITA o of the European Union




Referéncias (algumas)

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

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.

Graham, R. (2018). The global state of the art in engineering education. Retrieved from Massachusetts, USA: http://neet.mit.edu/wp-
content/uploads/2018/03/MIT_NEET _GlobalStateEngineeringEducation2018.pdf

Helle, L., Tynjala, P., & Olkinuora, E. (2006). Project-Based Learning in Post-Secondary Education - Theory, Practice and Rubber Sling Shots. Higher Education, 51(2), 287-314.

Lima, R. M., Dinis-Carvalho, J., Sousa, R. M., Alves, A. C., Moreira, F., Fernandes, S., & Mesquita, D. (2017). Ten Years of Project-Based Learning (PBL) in Industrial Engineering and Management at the University
of Minho In A. Guerra, R. Ulseth, & A. Kolmos (Eds.), PBL in Engineering Education: International Perspectives on Curriculum Change (pp. 33-52). Rotterdam, The Netherlands: Sense Publishers.

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

Powell, P. C., & Weenk, W. (2003). Project-Led Engineering Education. Utrecht: Lemma.

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.

Reis, A. C. B., Barbalho, S. C. M., & Zanette, A. C. D. (2017). A bibliometric and classification study of Project-based Learning in Engineering Education. Production, 27 (spe), €20162258.

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

MSIE4.0 -~ WORKSHOP PBL4 o, Co-funded by the [

. Cd
14/09/2018 13YPBL@IEM.UMINHO RUI M. LIMA - DIANA . Erasmus+ Pfogram{ne - | ~ 13
MESQUITA il of the European Union



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

=
PAEE/ALE’ 2019

Hammamet, Tunisia

10-12 June 2019
(SCOPUS indexed)

v
>
espr TR
Se former autrement PP v g

""""" . ( N CONFERENCE DES X . <\, -
Ao = C@NDES ;P 1 £ edi ad ©
. - * - v
z :
e e o = W, ECOLES. . U C [ ;, Cdi10
s I IO M Tusin EXCELLENCE FOR A COMPLEX WoRLD @ TP



