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Introduction
This document contain the documentation of the Megatronics project, autumn 2020. The document contains a description of the settings and the
motivation of the case, as well as an overview of the key performance indicators (KPIs) for the pilot. The execution and documentation of pilots are part
of larger process, named Educational Framework, aimed at transforming educational programmes for future Industry 4.0 capabilities. The case/pilot is
chosen based on two initial analysis, respectively focused at industry and the institution. For further information regarding the overall process,
please see the document ‘Educational Framework’.
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Fig. 1. The figure shows the relationship between the
two terms: case and pilot.

Description of the pilot (summary)
This pilot at Thomas More is a course at the educational programme “Electromechanics”. The education is at EQF level 6, with a total extent of 180 ECTS.
This pilot is part of a 3 ECTS elective course in information technology, during the first semester (the programme is 6 semesters in total).
In this pilot, our aim is to integrate the basic knowledge of robotics. The students will be getting in touch with programming, mechanics and materials.
The intention of the project is that the student are able to make their own personal robot. The first lessons are an introduction to the theory, followed by
a hands-on exercises. Later on they will be able to start working on the project in group.
The success criterion of the pilot is to broaden the automation view of the students. expand the digital mindset of the students, and teach them how to
communicate with each other to fulfil a project. The competencies to use their acquired knowledge about robotic skills in collaboration with the
common sense how to assemble certain components together aims to act as a demonstration of the capabilities of integrated systems. This is a topics
that they were not familiar with beforehand in a construction context.
The students are having a lot of theoretical courses the first semester the main of this project is to combine the practical side of every theoretical course.
In the project there is a part robotics, electronics, mechanics and knowledge about materials. The students have the ability to work together to merge
the topics together and learn how to work with each other.
This goal corresponds with the industrial analysis, the importance of maintaining knowledge and implementing it in their on way in a project was a
requested skill by the industry.

Description of the pilot (summary)
The course, Megatronics, is based on the following learning goals from the curriculum:
Knowledge:
• Programming
• Electronics
• Material properties
Skills:
• Interpret and assemble electronics
• Coding of an Arduino circuit board
• Making a own original design for the robot each one in a different material
Competencies:
• Acquire knowledge about electronic components and adept in the project
• Obtain a beginning knowledge of programming, first programming in blocks, later on in text
• Implementing the cognizance of material properties and mechanics to build the body of the robot
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KPIs and how they are measured
Based on the aim of pilot three focus areas are identified and operationalized, thorough KPIs. The three focus areas are: 1) The student's ability to identify new
learning needs related to robotics, 2) the student's ability to integrate electronics into their project, and 3) The student’s capability to convert the theoretical
knowledge into practical skills.
Identified KPIs and methods for measuring
1.

The student's ability to integrate electronics into their project
The students need to make a working robot that at the end of the semester most discard a competition course . If the electronics are not
well put together the robot will not be able to complete the course so no points can be be given.

2.

The student’s ability to identify new learning needs related to robotics
At the end of the semester the students will have to discard a not determined in advance course. Every obstacle they conquer will be
awarded with extra grades.

3.

The student’s capability to convert the theoretical knowledge into practical skills.
The students will all have to make a body for the robot. At the end of the semester they hold a presentation about how and why they assembled
the robot as they did. Afterwards there is a defense where the lector asks questions and the students can show there acquired knowledge and
insights.

Implementation of the
Educational Framework
Educational activity sketch
The course will consist of 12 lectures. The first lectures will rely on the lector that guides the student through the electronic components and they are
showed the basic principles of programming. Afterwards they are put together for a project work where the students will have to gain knowledge
themselves through research. The lecture will be targeting discussion, reflection and supervision.
In the first lecture, the lecturer introduces the program, and hands over the components to be used. Furthermore, the self-study during all lectures will
be guided by a lector, videos and provision of computers in the classroom.
In the remaining lectures, the students are expected to work in group on the project. They will have to give feedback about how the groupwork is
progressing.

Implementation of the
Educational Framework
Relation to Authentic Task Design
The educational framework is implemented through blended learning. The students will have to do research online to be able to acquire knowledge how
to finish the project. This will take place in a classroom where a teacher is able to guide the students if there is something wrong. But the main goal is to
search in group how they to implement the obtained knowledge through other courses and research online and in the library.
Groups formed in collaboration between the lecturer and the students solve the task, concerning both electronics and programming.
The output will be a line follower robot, which is a finished product on its own. It will be evaluated in the half of the semester and at the end. Reflections
and feedback will be continuously be given. The students will assess each other during the project, allowing for competing products.

Implementation of the
Educational Framework
Elements
The learning process is iterative, as the students will get an overview in the first lecture, and the knowledge will be expanded in each lecture in the same
topics.
Blended learning – the students will have to do their own research and implement it in the project.
Supervision and feedback – The reflection will be facilitated through feedback and an interim exam that way the students are already rewarded and
encouraged.
Creation of groups – Students will have the opportunity to work on a certain social level, while also having the required skills to solve a given task.
Context of simulation – Before the students will build the robot, they must put the electronics together in a simulation. In that way they are double
thinking about the assembly.

Results and Evaluation
[A description of the results (KPIs) and an overall evaluation of the pilot. This is filled in after the pilot is executed]

