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Abstract. This article reports the development 
of an educational robotics project at the Basic 
School (2nd and 3rd cycles) André Soares in 
Braga, with students from 6th grade, integrated 
in an international cooperative partnership for 
innovation and good practices of the European 
Erasmus+ programme. 

This project was initially designed to address 
the need to share innovative teaching practices 
through the development of new methodologies 
and multidisciplinary approach in teaching-
learning processes in the 2nd and 3rd cycles of 
basic education combined with the stimulation 
of entrepreneurial skills and co-creation of 
knowledge. From the beginning, the project had 
the collaboration and support of the Hands-on 
Science Network Association, having given rise 
to the submission of an application to the 13th 
edition of the contest “Projeto Ciência na 
Escola” of the Ilídio Pinho Foundation on the 
topic “Science and Technology at the service of 
a better world”. This application has been 
selected for the 2nd phase of the competition 
and obtained financial support for the 
development of activities which gave an added 
dimension to the project, attracting and further 
motivating students for learning science and 
the choice of technology areas. 

Students were challenged to identify a 
situation/problem and find a possible 
solution/answer in the context of educational 
robotics. Thus, there was the study of the 
LEGO MINDSTORMS NXT programming 
environment for programming routines or 
scripts and simultaneously the work 
methodology hands-on was implemented using 
participative methodological approaches, 

enhancing the development of key skills and 
entrepreneur spirit. At first, students’ creativity 
was stimulated through the ideas generation 
process called SCAMPER, channelling it to 
solve situations/problem where the students' 
task was to unlock a situation and optimize it. 
From a simple stick and a simulation of a path 
for blind people, ideas were collected to 
innovate this object, in order to promote a more 
efficient and fairer mobility. With the 
collection/gathering of ideas/suggestions, a 
guiding principle for our project was developed 
giving an intended metacognitive knowledge. 
Starting with the acquisition of this knowledge, 
students focus on building and programming 
robots LEGO MINDSTORMS NXT, developing 
the prototype of a smart and innovative cane 
for the blind people. This is an interactive 
process that combines the concrete and the 
abstract in solving a problem involving steps 
such as: design, implementation, construction, 
automation and control mechanism. In all of 
these steps the construction of knowledge took 
place, arising from different scientific fields 
(science, mathematics, physics, technology), 
as well as the acquisition of transversal skills. 

The work focused mainly on the dynamics of 
the process rather than the products or results. 
Many citizenship skills were developed when 
creating a tool to minimize the difficulties and 
obstacles faced by blind people, enabling the 
improvement of their quality of life. It was 
observed, from certain experimental activities, 
that one can transfer new skills and knowledge 
acquired at school to everyday life. 

Keywords. Citizenship, creativity, entrepre-
neurship, educational robotics, hands-on, 
programming robots, SCAMPER, smart walking 
stick. 

1. Introduction 

The development of this project represents, 
for the authors, an excellent way of application 
of an exploring and investigative metacognitive 
approach of science, Inquiry Based Science 
Education (IBSE). They believe this approach 
gives students a metacognitive understanding 
of procedures leading to discussion, 
communication and argumentation among 
peers. The creation of ideas and solid cognitive 
structures gives to this project a way of linking 
science to society. The methodology used 
allows the use of the experimental method to 
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evaluate the validity of the ideas and test them, 
allowing the best choice of ideas and answers 
that may arise.  

The culture of entrepreneurship in the 
classroom emerges as a differentiated learning, 
whose final proposal is to strengthen the 
student's personality and the development of 
initiative and innovative skills, creation, 
planning and integration in the real world of 
work. The stimulation of entrepreneurship skills 
and the use of knowledge is a process 
mediated by the teacher’s intentional action 
which promotes a stimulation atmosphere of 
the thinking and creativity, based on principles 
of mutual respect, freedom of communication 
and expression of affection. As stated by Sá et 
al (2004) [1], through entrepreneurship, 
confidence is stimulated by the need for finding 
solutions to the challenge presented by this 
competition. 

School has a role of promoter in the 
development of creative and decision-making 
skills as these are key aspects for scientific 
innovation which is fundamental for the labour 
market and to society. 

The learning trigger has its start in the 
formulation of questions about the presented 
challenge, making the world better and fairer, 
using a programming language and a robotics 
kit, debating and using science teaching in an 
experimental, reflective and deductive 
approach and thereby building knowledge, 
connected to entrepreneurship.  

School plays an essential role in stimulating 
entrepreneurial skills, rooted in scientific 
knowledge consolidating the professional and 
personal development, future for a successful 
society and interested in others. Probably the 
project-based learning has its origins in John 
Dewey (1916) and Kilpatrick‘s ideas (1918, 
1921) who defended the preparation of 
students for their active participation in real life 
and in an environment with meaning and 
purpose. According to Knoll (1997) [2], the 
project is considered a method by which 
students can: i) develop independence and 
responsibility and ii) practice social and 
democratic forms of behaviour. It is based on 
active learning where students learn to connect 
theory to practice and whose theory should 
provide examples of key aspects of 
professional goals [3]. Learning methodologies 

are strategically focused on student's 
involvement in carrying out activities and think 
about these activities, involving them in their 
own learning. This involvement in the project 
allows them to develop new skills as teamwork, 
critical thinking, creativity, problem solving 
ability, communication and project 
management skills [3]. 

2. Characterization of the award contest 
Science in School Project - by Ilídio 
Pinho Foundation 

The contest “Projeto Ciência na Escola” is 
promoted by Ilídio Pinho Foundation jointly with 
the Ministry of Education and Science and the 
Ministry of Economy of Portugal. It established 
an annual award which aims to motivate all 
students, from Preschool Education, 1st, 2nd 
and 3rd cycles of Basic Education till 
Secondary Education. Using different ways of 
educating and training, to learn science and 
choose technological study areas, it is intended 
to stimulate students' interest in science, by 
supporting innovative projects.  

The project must have an eminently 
practical and multidisciplinary feature, 
mobilizing the various curriculum areas for its 
development, and engage students in 
experiences and group work, enabling them to 
recognize the importance of knowledge and the 
scientific method and entrepreneurship skills. 

The 2015/16 edition, on the contest topic 
"Science and technology at the service of a 
better world", seeks to promote the potential of 
science and technology as a response 
opportunity to the challenges and main 
problems of today's world, with a view to 
creating a better world for all. The award is 
made up of five levels, organized as follows: 

 1st: consisting of projects involving pre-
school education children  

 2nd: consisting of projects involving stu-
dents of the 1st cycle of basic 
education; 

 3rd: consisting of projects involving stu-
dents of the 2nd cycle of basic 
education; 

 4th: consisting of projects involving stu-
dents of the 3rd cycle of basic 
education; 

 5th: consisting of projects involving high 
school students. 
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The contest is developed in two phases: 

1) Ideas Competition, ideas are proposed to 
be supported by the foundation. 

2) Development Phase, after being chosen in 
phase one we proceed to product 
development. 

After phase two the 100 best projects are 
selected and invited to make a public 
presentation in the national display. In this 
exhibition the most relevant projects will be 
chosen. 

The evaluation of applications has the 
following criteria: 

i. Innovation and creativity (originality of 
the idea; differentiating elements to the 
market, enhancing competitiveness); 

ii. Planning and organization (processes / 
procedures and products); 

iii. Pedagogical relevance (opportunity to 
centralize the element - learning and 
multidisciplinary approach, involving 
different areas of the curriculum); 

iv. Potential of social impact and 
institutional partnerships (forecast the 
consequences of project 
implementation, the expected effects 
over the target audience); 

v. Viability (achieving potential/value of the 
idea). 

The project presented in the competition is 
worth 70% according to the above criteria and 
in the national exhibition, while the public 
presentation is worth 30% of the final project 
evaluation. 

After a first approach to the project and its 
ideas, students were challenged to discuss and 
present motivating ideas for the development of 
an object based on robotics and experimental 
sciences, and at the same time follow the 
accuracy of a structured project and respect an 
established schedule. At the stage of collecting 
ideas, inspiration material was provided for 
students and the meaning of entrepreneurship 
was discussed. 

Sessions were given to make students 
aware of the practice of entrepreneurship and 
motivate them to promote entrepreneurial 
practices and build up entrepreneurial activity 
ideas to make a positive difference in their lives 
and stimulate thought and understanding 

processes. This reflective process proved to be 
important so that students could understand the 
applicability of ideas and respect the rules. 

3. Characterization of the idea 

It was decided to proceed with a class 
project in which students created a valid idea 
for a business and assumed the role of 
entrepreneurs. Thus, several steps for this 
application were defined: 

i. Create an idea in which science and 
technology were at the service of a 
better world 

ii. Develop the product and the necessary 
scientific expertise to support it; 

iii. Define a strategy and a timetable for its 
development; 

iv. Divide roles and responsibilities; 
v. Perform different initiatives and testing 

to build the product; 
vi. Disseminate the project to the 

community; 
vii. Promote the product to market; 
viii. Prepare an exhibition about 

entrepreneurship. 

A project based on entrepreneurship 
education is a fundamental type of project for 
the 21st century youth. According to Pereira, 
Miguel; Ferreira, José; Figueiredo Oliveira 
(2007) at school you can learn and practice 
skills and attitudes that promote a positive 
relationship with risk, learn to plan and 
calculate opportunities and identify threats, 
develop the ability to take the lead and innovate 
with responsibility and rationality [4, p. 5]. This 
project seeks to inculcate in students some of 
the key skills of entrepreneurship and science; 
built on the interests and availability of teachers 
and the nature of each context. Its development 
was integrated in the school subject “Oferta 
Complementar“ in a period of 45 minutes per 
week, with a 6th grade class (6º I) from the 
Basic School 2nd and 3rd cycles André Soares. 
There were also moments outside the school 
context, through the creation and promotion of 
meetings between teachers and parents. 

It was decided to integrate this initiative into 
an international cooperative partnership for 
innovation and good practices of the Erasmus 
+ program. The "Opening Doors to Europe" 
project, aims to open doors between schools 
and enterprises and put students in touch with 
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assumptions and seek to support them with 
valid arguments, exemplifications and 
verbalizations. It is through the questioning 
process that students have the possibility to 
check and test what really learned and validate 
what they accomplished. 

They just did not result in concrete 
products due to technical limitations of the 
hardware. Through "hands-on" approach, 
combined with entrepreneurship education, it is 
possible to develop in students different 
technical and soft skills. Some students’ ideas 
were unique and with potential, but they did not 
give rise to concrete products due to technical 
limitation of the hardware. The use of 
programming at school is an educational tool 
with great potential that stimulates collaborative 
work, as well as an excellent vehicle to develop 
project’s work methodology. It is considered 
that to be an added value if these students 
have the opportunity to keep exploring these 
pedagogical approaches. The school has to 
evolve and to experience educational strategies 
for entrepreneurship, in order to interact with 
the real world. This project tries to explore the 
current challenges, although at a reduced scale 
and at an experimental level. The project here 
described is a contribution to show the 
importance of developing entrepreneurship 
skills, and demonstrates the need for their 
integration in our educational system. This is a 
way it brings our young people´s learning 
closer to what is expected in the real labour 
market. 

On the other hand, it promotes the formation of 
responsible young people able to have an 
active and critical role on their own future, with 
civic and interventional awareness and a key 
role in building a fairer society for all. 

It is with an entrepreneurial Europe that 
school must proceed, without concealing 
responsibilities in this process, and also without 
wasting what all have to give for the 
construction of an entrepreneur country and a 
Europe able to recognize these skills. 
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