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IO2 FINAL REPORT
INTRODUCTION TO 3D4VET
3D4VET project aims at developing innovative curricula based on the usage of new digital technology
to implement in the additive manufacturing industry, in line with the priority related to open and
innovative education, training and youth, imbedded in the digital era.
Furthermore, the new curricula will be adapted to the ECVET point system to guarantee an easy
recognition in all partner countries, thus contributing to the transparency and recognition of skills and
qualifications to facilitate learning, employability and labour mobility.
On the other hand, project activities will also enable the production of 3D printers, which will allow
VET providers to create their own equipment. This promotes the sustainable investment, performance
and efficiency in education and training, improving the quality and innovation of the learning process.
The project will also contribute to improve the knowledge of learners in one of the Key competencies
defined by the European Commission (ICT), thus it will allow final beneficiaries to increase their
employability.

IO2 RATIONALE
This second Intellectual Output has been based on the profile outlined in IO1, namely the knowledge,
skills and competences identified and defined for the 3D Expert competence. For IO2, the partnership
has designed the 3D Expert curriculum, which has included the hardware and software competences
ready to be implemented in partners’ countries, as well as other recommendations concerning its
administrative and material implementation in VET educational centres. The design of the training has
also included an informal validation activity by the members of the Advisory Board.
As expected, teachers and partners has participated in two capacity building activities aimed at
allowing them to learn and understand how to organise and implement the 3D4VET learning pathway
and to acquire the knowledge about how to create and operate a 3D printer. The consortium has also
organised a local testing in Spain, Italy and Croatia in which trainers that had previously participated
in the above‐mentioned capacity building activity have organised a practical training session with local
students.
Once the capacity building activity and the pilot testing has been carried out, the partnership has
realised the fine‐tuning of the drafted curriculum and training materials already developed based on
the feedback collected during the local testing.

3
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
the views only of the authors, and the Commission cannot be held responsi‐ble for any use which may be made of the information contained
therein.
3D4VET 2017‐1‐ES01‐KA202‐03800

This report presents a gathering of the main results and evidences obtained during the implementation
of this IO, as well as an explanation of the methodology followed to obtain the different results. So,
this report is going to:



describe the activities carried out, target groups and stakeholders involved, and results
achieved;
report the training contents, the testing and validation activities.

METHODOLOGY
This Intellectual Output has been carried out as scheduled between June 2018 and October 2019.
In order to achieve the main objective of the output, IES Antonio de Ulloa has developed a first draft
of the training that has been revised and validated by the other members of the partnership. Once the
training contents has been commonly agreed by the consortium, it has been used to carry out the
capacity building, as well as the pilot testing.
Finally, and considering the results of the questionnaires realised by the participants in the pilot testing
(teachers and students), a fine‐tuning of the training contents has been done in order to have the final
version.
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RESULTS
This intellectual output contains 8 activities that has been developed during more than a year. It is
important to note that during this time there was a change of partner, as CEP was no longer part of
the partnership and IES Antonio de Ulloa substituted this partner.
The results achieved in each of the activities are the following:

A1 – Operative Plan
INCOMA was in charge of the development of the Operative Plan (Annex 1) with the inputs from the
other partners, specially CEP and BIOAVAN. This plan included the schedule of activities as well as the
way of implement them. The chronogram with the tasks planning is copied here below:
ACTI
VITY

DEADLINE

PARTNERS
INVOLVED

TASKS TO BE DEVELOPED

A1

May 2018

Drafting of the operative plan.

INCOMA

Draft of the definition of the learning pathway adapted to ECVET

CEP

A2

June‐Sept. 2018
August‐Sept.
2018

Feedback to the draft

All partners

A3

October 2018
June‐July 2018
Oct.‐Dec. 2018
Oct.‐Dec. 2018

A4

Dec. 18 – Jan.
19
January 2019
Jan. – Feb. 2019
Jan. Feb. 2019

A5

A6

March 2019
April 2019
April‐August
2019
April‐August
2019
April‐August
2019

Analysis of the learning pathway by 5 stakeholders among the ones who
had participated in IO1 activities and, therefore, validation of the
curriculum
Agreements with local VET centres to introduce the learning pathway in
the curriculum
Italian partners will develop learning materials in English for SOFTWARE

Each
country

partner

All partners
IFOA and
FORCOOP

CEP and BIOAVAN will develop learning materials in English for
HARDWARE
IOSK will translate the learning materials in Croatian; BIOAVAN, CEP and
INCOMA will translate them in Spanish and FORCOOP and IFOA will
translate the materials in Italian.
BIOAVAN will acquire the equipment for the training for trainers’ activity
in Seville
INCOMA will elaborate the trainer handbook
Adaptation of the learning pathway to the ECVET system and EU
requirements
1st capacity building for trainers: SOFTWARE
2nd capacity building for trainers: HARDWARE

INCOMA
INCOMA and
INOVA
FORCOOP
BIOAVAN

Pilot testing in Spain with 15 students

CEP and BIOAVAN

Pilot testing in Italy with 15 students

IFOA and
FORCOOP

Pilot testing in Croatia with 15 students

IOSK

CEP and BIOAVAN
All partners
BIOAVAN
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A7

Sept.‐Oct. 2019
Sept.‐Oct. 2019
Sept. 2019

A8
Oct. 2019

General evaluation of materials produced
Production of the final version of IO2 deliverables
Elaboration of a comprehensive report in English describing the activities
carried on, target groups and stakeholders involved, and results achieved
Summary of the report translated in Italian and Croatian

All partners
CEP
INCOMA
IFOA, FORCOOP
and IOSK

Likewise, IES Antonio de Ulloa, the coordinator partner of this intellectual output, also clarified the
distribution of tasks, as well as the schedule of the activities with the following table:

Both tables are very similar, and the different deadlines have been respected during all the period of
implementation of the IO.
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A2 – Definition of the learning pathway
The definition of the learning pathway included 2 main tasks: on the one side, the outline of the
training structure. And as a second step, the adaptation of the learning pathway to the ECVET system.
The curriculum (training structure) addressed both hardware and software with a strong practical
dimension. It was also general enough to allow the application of the acquired competences to a wide
range of areas where 3D printing is being applied. The hardware part included the construction of 3D
printers, allowing students to understand the main modular components of this type of equipment.
The software part analysed the main Open Source tools available and its potentials and differences.
The outline of the training contents were mainly realised by IES Antonio de Ulloa together with
BIOAVAN, the document included the basic structure that describes the contents to be taught in the
two thematic blocks that the partnership agreed to carry out: there were 2 modules, software and
hardware, that were designed to have a duration of 30 hours each.
Finally, INCOMA made a document containing all the requirements to realise this adaptation and,
taking into account these requirements there were assigned a number of ECVET points to the training
contents.
The 3D4VET learning pathway respects the requirements of the ECVET system, in order to allow its
application at EU level.
This Activity 2 was developed between June and September 2018.

A3 – Validation of the curriculum by stakeholders
The curriculum that has been drafted in the previous activity has been analysed at each partner
country’s national level to ensure its adequacy with regional/national requirements and specifications.
For that purpose, partners have realised informal focus groups to collect relevant feedback.
During this phase, IES Antonio de Ulloa and BIOAVAN sent all partners the draft of contents developed
in the previous Activity in order to receive feedback and comments, this draft was modified and
approved thanks to the contribution of all partners in October 2018. Annex 2.
In addition, the adaptation of the training to the ECVET system was finished. Annex 3.
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A4 – Development of learning materials
Once the curriculum has been set up and agreed by all concerned parts, the partnership has proceeded
to the development of educational materials, including syllabus, tutorials and other related materials,
as well as equipment acquisitions, testing and agreements with local VET centres. The materials have
been developed in English and Spanish and it will be translated to other partners’ languages when they
consider it necessary.
The first materials created were composed by the units that were outlined and the revised in the
previous activities. So, initially there were 2 modules: one about software and the other about
hardware. Each of them was composed by a theoretical part in PDF and another part made of very
explanatory and practical videos.
In addition, we have also created a trainer handbook in order to complete the realisation of the
learning materials. This document is in Annex 4.
The learning materials are in the collaborative platform: http://www.3d4vetmoodle.eu/.
This Activity 4 was developed between June 2018 and February 2019.

A5 – Capacity building for trainers
The consortium has organised two training activities:
The first one has been organised in San Donà di Piave, Venice (Italy) by FORCOOP between 18 and 21
March 2019. It was addressed to trainers and teachers and was focused on the software part of the
training, in order to allow participants to acquire the necessary knowledge and skills on how to
organise the 3D4VET course at their home institutions. There were 7 participants in this training, and
they came from:
‐
‐
‐
‐

2 participants from IOSK in Croatia;
1 participant from FORCOOP in Italy;
2 participants from BIOAVAN in Spain;
2 participants from IES Antonio de Ulloa in Spain.

Some of the contents they treated during this capacity building for trainers were the following:
‐
‐
‐
‐

Freecad installation and setup
User interface overview
Basics for 3D modelling
Creating a parametric sketch
8
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‐
‐
‐
‐

Create an extrusion and a revolution
Perform some press‐up and transformation tools
3D modelling with open cascade technology tools
Mesh design analysis and repair with Freecad for laser cutting, etc.

The second capacity building activity was organised by BIOAVAN in Seville (Spain) between 8 and 11
April 2019. Participants received the second part of the training related to the hardware of 3D printers,
so they received knowledge about how to create their own 3D printer and how to operate the printer.
There were 9 participants in this training that came from:
‐
‐
‐
‐
‐

2 participants from IOSK in Croatia;
2 participants from IFOA in Italy;
1 participant from FORCOOP in Italy;
2 participants from BIOAVAN in Spain;
2 participants from IES Antonio de Ulloa in Spain.

Some of the contents treated tackled during this capacity building for trainers were:
‐
‐
‐
‐
‐
‐

Different types of printers and pieces;
Assembly of 2 3D printers “Creality ender 3 Pro” and explanation of possible failures and
problems;
Introduction to “Cura” (free laminator);
Basic and advanced characteristics, tricks;
Visualisation of other laminators;
Printing tricks and Meshmixer;

All participants in each capacity building training responded the quality questionnaires created by
INCOMA, and in general they considered that both trainings were quite complete and will help them
to develop the learning contents during the pilot testing phase. The quality report is in Annex 5.

A6 – Pilot testing
The same group of trainers who participated in the capacity building activities, organised a pilot testing
with students at their home institutions. The foreseen figures for this pilot testing were a total of 45
students, so 15 VET students per the following countries: Italy, Spain and Croatia, but finally the pilot
testing was realised with more students than expected, a total of 61 students tested the training.
The results per country and partner are as follows:

ITALY: the pilot testing was carried out by IFOA and also by FORCOOP.
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Place: IFOA

Number and date of the sessions:
Date

Hours

Topic

Trainer

22/02/19

4

3D printing

Andrea Gaddi

04/03/19

8

3D printing

Andrea Gaddi + Lorenzo
Bernieri

05/03/19

4

Rapid prototyping

Fernando Arias

06/03/19

4

3D printing

Lorenzo Bernieri

28/03/19

4

3D printing

Lorenzo Bernieri

03/04/19

8

3D printing

Andrea Gaddi

from 20/05/19 to
21/06/19

28

Additional 3D4VET learning contents
(online platform)

Lorenzo Bernieri + Carmelo
Ambrogio

TOT 60
Field of studies of the students: IFTS course – Industrial Designer
Institution/s where the pilot testing has been carried out: IFOA
Total number of students: 19
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
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Place: Galleria Vidussi 9, 30027, San Donà di Piave, Venezia, Italia.

Number and date of the sessions:
Date

Hours

31‐7

6

Topic

Trainer

Introduction and history of 3D printing

Edoardo Tamai

03‐08 6

3D printing software

Edoardo Tamai

05‐08 6

3D printing software

Edoardo Tamai

07‐08 6

3D printing software

Edoardo Tamai

09‐08 6

3D printing software

Edoardo Tamai

12‐08 6

3D printing software

Edoardo Tamai

19‐08 6

3D printing software

Edoardo Tamai

23‐08 6

Applied 3D printing

Edoardo Tamai

30‐08 6

Applied 3D printing

Edoardo Tamai

31‐08 6

Applied 3D printing

Edoardo Tamai

TOT 60
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Field of studies of the students: various
Institution/s where the pilot testing has been carried out: Forcoop C.O.R.A. Venezia.
Total number of students: 6

SPAIN: the pilot testing was carried out in 2 different VET Schools: IES Antonio de Ulloa and IES Los
Viveros.
Place:

IES LOS VIVEROS

Number and date of the sessions:
5 days/ 10, 11, 12, 14 y 18 of june
On‐site course of 40 hours online 20 hours
Field of studies of the students:
Electrical technicians, electronic technicians and refrigeration technicians
Institution/s where the pilot testing has been carried out:
BioAvan
Total number of students:
10
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‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
Place:

IES ANTONIO DE ULLOA

Number and date of the sessions:
15 days / 3, 4, 5, 6, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21 y 24 of june
On‐site course of 60 hours
Field of studies of the students:
Mechanical manufacturing technicians
Institution/s where the pilot testing has been carried out:
IES Antonio de Ulloa
Total number of students:
11

CROATIA:
Place: IOSK
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Number and date of the sessions:
Date

Hours

Topic

Trainer

20/05/19 5

Introduction to 3D printing Gordana Čarapović

21/05/19 5

3D printing software

Gordana Čarapović

22/05/19 5

3D printing software

Gordana Čarapović

23/05/19 5

3D printing software

Gordana Čarapović

27/05/19 5

3D printing hardware

Ivana Vladić

28/05/19 5

3D printing hardware

Ivana Vladić

29/05/19 5

3D printing hardware

Ivana Vladić

30/05/19 5

3D printing hardware

Ivana Vladić

03/06/19 5

Applied 3D printing

Darko Samardzija

04/06/19 5

Applied 3D printing

Darko Samardzija

05/06/19 5

Applied 3D printing

Darko Samardzija

06/06/19 5

Applied 3D printing

Darko Samardzija

TOT 60
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Field of studies of the students: CNC (Automated control of machining tools and 3D printers by means
of a computer).
Institution/s where the pilot testing has been carried out: Industrijsko‐obrtnicka skola
Total number of students: 15
After all trainings, a quality questionnaire was realised and the conclusions were similar in all the
partner countries, the students were quite satisfied although they missed more practice with 3D
printers in the hardware module. The quality report is in Annex 6.

A7 – Fine‐tuning
Once the pilot testing was carried out, the partnership realised a general evaluation of the conclusions
and the results of the evaluation coming from students as well as teachers and trainers and they made
a fine‐tuning and production of the final version of the IO2 deliverables, including more annexes to
complete the training materials.
Therefore, the partnership has created an Annex III to the training as well as some extra material that
you can find in the collaborative platform that has been created for this purpose.

A8 – Final report
This final report of the Intellectual Output 2 has been realised within the expected schedule, it was
issues on October 2019, and it describes the activities carried out, target groups and stakeholders
involved, as well as the results achieved.
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CONCLUSIONS
Based on the IO1 results, this second output has been based on the development of the training
contents related with the knowledge, skills and competences defined for the 3D Expert. In that sense,
a flexible and easily adaptable training has been created in order to be included as a transversal subject
in the learning pathway of some VET studies.
This training has been agreed by the partnership and then has been tested, first in two capacity building
trainings with trainers and teachers, and then with students in Italy, Spain and Croatia. The results of
the surveys we made in both cases were quite satisfactory, although there were some remarks made
by trainers about the length of both parts of the training (hardware and software) as well as the need
of carry out more practical exercise, made by students.
The partnership made the final modifications in the training and it was uploaded in the collaborative
platform (IO3).
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1. DOCUMENT DESCRIPTION
INCOMA, supported by the output leader and project coordinator BIOAVAN, has defined this Operative
Plan, including the timeline, milestones, deliverables, responsibilities and expected contributions
articulation and action lists.
This Operative Plan will be shared among all the project partners in order to foresee the distribution
of tasks and activities, as well as their deadlines.

2. OUTPUT OVERALL DESCRIPTION
This second intellectual output is based on the profile outlined in IO1, namely the knowledge, skills
and competences identified and already defined for the 3D Expert competence.
In IO2, the partnership will design the 3D Expert curriculum, which will include hardware and software
competences ready to be implemented in partners’ countries, as well as other recommendations
concerning its administrative and material implementation in VET educational centres. The design of
the training will also include an informal validation activity by the members of the Advisory Board.
Teachers and trainers will participate in two capacity building activities aimed at following them to
learn and understand how to organise and implement the 3D4VET training pathway and, on the other
hand, to acquire the knowledge about how to create and operate a 3D printer.
On a second moment, the consortium will organise a local testing in Spain, Italy and Croatia in which
trainers that participated in the capacity building activity will organise practical training sessions with
local students.
IO2 will finalise with the fine‐tuning of the drafted curriculum and training materials developed by the
consortium based on the feedback collected during the local testing.
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3. COORDINATION
CEP, with the support of BIOAVAN and INCOMA, will coordinate the partner’s efforts and will assure a
strong involvement of main 3D4VET stakeholders. The plan will valorise cooperative methodology
based on the division of tasks among partners, according to their relevant expertise.

4. INFORMATION GATHERING
The information required from the partners throughout the implementation of the output will be
gathered by CEP by sending templates and or questionnaires for each of the activities that will need to
be accomplished.
These templates will be filled in and completed by every partner or partner country with the data
required and sent back to CEP, that will be the one in charge of any task related with the analysis,
comparison or evaluation of the information.
This plan will define the templates supporting the intellectual output tasks deployment, as well as the
resources and tools to be employed. A template report is already defined.

5. ACTIVITIES SCHEDULED
The implementation of the output will be achieved through eight activities, described and defined as
follows:

O2‐A1 – Operative Plan
INCOMA will draft and share with partners the IO2 Operative Plan detailing the timeline,
responsibilities and expected contributions and action points. The plan must valorise a cooperative
methodology based on the division of tasks, according to partners’ relevant expertise.
The plan will also define the methodological frames and templates supporting the intellectual output
tasks deployment, as well as the resources and tools to be employed.

IO2‐A2 – Definition of the learning pathway
This activity aims to define the learning pathway, including the material and equipment needs, adapted
to ECVET and local regulations and recommendations.
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The curriculum will address both hardware and software and will have a strong practical dimension. It
will also be general enough to allow for the application of the acquired competences to the wide range
of areas where 3D printing is being applied.
The hardware part will include the construction of 3D printers. This will allow students to understand
the main modular components of this type of equipment. The software part will analyse the main Open
Source tools available and its potential and differences.
The 3D4VET learning pathway will be based and respect the requirements of the ECVET system, in
order to allow its application at EU level.

IO2‐A3 – Validation of the curriculum by stakeholders
The curriculum drafted in IO2‐A2 will be analysed at each partner country’s national level in order to
ensure its adequacy with regional/national requirements and specifications.
For that purpose, partners will hold focus groups to involve relevant stakeholders and collect feedback.
At least 5 stakeholders that have participated in IO1 activities will take part in each country.

IO2‐A4 – Development of learning materials
Development of educational materials (syllabus, tutorials and other materials), equipment acquisitions
and testing, agreements with local VET centres.
The materials will be developed in English and, on a second stage, translated into Spanish and, if
desired, other partners’ national languages (Italian and Croatian). The trainer handbook will be
created.

IO2‐A5 – Capacity building for trainers
As further explained, the consortium will organise two training activities.
The first one will be organised in Venice by CRUNCHLAB and will coincide with the third consortium
meeting. It will target trainers and teachers and aims at allowing participants to acquire the necessary
knowledge and skills on how to implement and organise the 3D4VET course and their home
institutions. Participants include: two trainers from CRUNCHLAB, 2 participants each from BIOAVAN,
CEP and IOSK.
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The second training activity will be organised by BIOAVAN in Seville. Participants will receive
knowledge about how to create their own 3D printer and how to operate the printer. Participants
include: two trainers from BIOAVAN, 2 participants each from IFOA, CRUNCHLAB and IOSK.

IO2‐A6 – Pilot testing
The group of trainers that participated in capacity building activities will organise a pilot testing with
students at their home institutions. This will be done by implementing the testing and its contents in
three different fields: mechanics, design and Health‐Prosthetics. It is important to test the training in
this three fields, nevertheless each country can choose the field or fields more suitable for it.
Target audiences include at least 15 students in each country (45 in total).

IO2‐A7 – Fine‐tuning
General evaluation, fine‐tuning and production of the final version of IO2 deliverables (learning
pathway and materials, detailed process and pilot experiences report) based on the evidences
collected during the pilot testing.

IO2‐A8 – IO2 Report
The results of the IO2 activities will be reported in a comprehensive report: describing the activities
carried on, target groups and stakeholders involved, results achieved, reporting the training contents,
the testing and validation activities.
The IO2 report will be prepared in English. The executive summary will be translated in all partners’
languages.
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6. CHRONOGRAM
The activities of IO2 are scheduled within the period running from June 2018 to October 2019, as
described in the chart below.
The dated mentioned in this plan are approximate. The setting of the concrete dated will be done by
agreement among all the partners and according to the on‐going assessment of the project progress.
ACTIVITY

A1
A2
A3

DEADLINE

Drafting of the operative plan.

INCOMA

June‐Sept. 2018

Draft of the definition of the learning pathway adapted to ECVET

CEP

August‐Sept. 2018

Feedback to the draft

All partners

Analysis of the learning pathway by 5 stakeholders among the ones who had
participated in IO1 activities and, therefore, validation of the curriculum
Agreements with local VET centres to introduce the learning pathway in the
curriculum

Each partner
country

October 2018

Oct.‐Dec. 2018

Italian partners will develop learning materials in English for SOFTWARE

Oct.‐Dec. 2018

CEP and BIOAVAN will develop learning materials in English for HARDWARE

April‐August 2019

Pilot testing in Spain with 15 students

April‐August 2019

Pilot testing in Italy with 15 students

April‐August 2019

Pilot testing in Croatia with 15 students

IOSK

Sept.‐Oct. 2019
Sept.‐Oct. 2019

General evaluation of materials produced
Production of the final version of IO2 deliverables
Elaboration of a comprehensive report in English describing the activities
carried on, target groups and stakeholders involved, and results achieved

All partners
CEP

Jan. Feb. 2019

A7

IFOA and
FORCOOP
CEP and
BIOAVAN

March 2019
April 2019

Jan. – Feb. 2019

A6

All partners

IOSK will translate the learning materials in Croatian; BIOAVAN, CEP and
INCOMA will translate them in Spanish and FORCOOP and IFOA will
translate the materials in Italian.
BIOAVAN will acquire the equipment for the training for trainers’ activity in
Seville
INCOMA will elaborate the trainer handbook
Adaptation of the learning pathway to the ECVET system and EU
requirements
1st capacity building for trainers: SOFTWARE
2nd capacity building for trainers: HARDWARE

Dec. 18 – Jan. 19
January 2019

A5

PARTNERS
INVOLVED

May 2018

June‐July 2018

A4

TASKS TO BE DEVELOPED

Sept. 2019

A8
Oct. 2019

Summary of the report translated in Italian and Croatian

All partners
BIOAVAN
INCOMA
INCOMA and
INOVA
FORCOOP
BIOAVAN
CEP and
BIOAVAN
IFOA and
FOCOOP

INCOMA
IFOA,FORCOOP
and IOSK
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7. TEMPLATES
The templates will be created as the different activities will be developped. The list of necessary
templates is the following:
1.
2.
3.
4.
5.

Syllabus;
Learning Units;
Attendance list for the focus groups, capacity buildings for trainers and pilot testing;
Trainer handbook;
Report.
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1.‐ SYLLABUS

TRAINING SYLLABUS
TITLE OF THE TRAINING
Introduction

About the training path

Target groups

Time frame

Methodology

Learning units
L.U

TITLE

DURATION
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2.‐ LEARNING UNITS

LEARNING UNIT
(title of the learning unit)
INTRODUCTION
Brief introduction to the unit.

LEARNING UNIT CONTENTS
Learning Unit

Title of the unit

Key aspects
tackled by the
module
Prerequisites

Support
Learning
Objectives

If any

Face to face, online, blended…
After accomplishing this learning unit, learners will be able to:
‐

Duration (mn)
Resources
Needed

Laptop/ projector
Flipchart/ white board/ markers
Paper/ pen and pencils

Assessment
Tools

How the students will be evaluated.

Learn More

Further information, if any
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UNIT CONTENTS
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3.‐ ATTENDANCE LIST

ATTENDANCE LIST
EVENT: XXX
DATE: XXX
VENUE: XXX

INSTITUTION

PARTICIPANT NAME and SURNAME

e‐mail

SIGNATURE
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INSTITUTION

PARTICIPANT NAME and SURNAME

SIGNATURE
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4.‐ TRAINER HANDBOOK

HANDBOOK FOR TRAINERS
INTRODUCTION
(Description of 3D4VET project and the purpose of the training).

GLOSSARY
(List of words related to the field and their deffinition).

EDUCATIONAL GOALS
(Objectives to achieve with this training).

FRAMEWORK
(Pertinence of the training in the current legal, social and economic local/national/European/context).

YOUR ROLE AS TRAINER
(Explain the role of the trainer and the objectives he/she has to achieve).

COURSE STRUCTURE
(3D4VET Learning Pathway Schedule for learners).

HOW TO PREPARE YOUR LEARNING ACTIVITY
(Explanation of the structure and development of the different learning units).

HOW TO QUALIFY TRAINEES
(Evaluation criterio of the students).
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5.‐ REPORT

DOCUMENT NAME

Project Title 3D4VET 2017‐1‐ES01‐KA202‐03800
Output
Date of delivery
Author(s)
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INDEX
LEVEL 1 .................................................................................................................................................. 17
LEVEL 2 .............................................................................................................................................. 17
LEVEL 3 .......................................................................................................................................... 17
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DOCUMENT NAME
LEVEL 1
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Quisque nec dignissim ipsum. Maecenas in
tortor lorem. Ut sit amet tellus sit amet sem consequat sagittis. Vestibulum blandit est tellus, quis
lacinia enim vestibulum sed. Nam vehicula, ante ac mollis tincidunt, lacus lacus mollis dui, eu facilisis
erat ipsum at sem. Nunc finibus pulvinar ex. Proin commodo ornare ex, ac pharetra urna tincidunt
eget. Pellentesque tempor est sit amet lectus porttitor, id auctor libero aliquet. Donec consequat
lacinia arcu, nec consequat massa placerat non.

LEVEL 2
Maecenas pellentesque ut nisl in dictum. Morbi rutrum dictum fermentum. Donec lorem velit, facilisis
sit amet eros sed, finibus lacinia augue. Vestibulum et nisl tortor. Vestibulum lectus ligula, mollis id
nibh in, ultricies tincidunt ex. Sed nec sem vel neque facilisis tempor nec in tellus. Aenean ultrices
iaculis facilisis.
Aliquam lectus risus, dapibus pharetra pellentesque sed, accumsan placerat sapien. Morbi accumsan
eget quam in posuere. Vestibulum gravida feugiat odio, nec efficitur orci blandit eget. Praesent erat
lectus, venenatis a massa eget, tempor ullamcorper dolor. Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Phasellus ipsum est, hendrerit feugiat felis nec, euismod pharetra nibh.

LEVEL 3
Vestibulum nec semper quam, et porttitor massa. Etiam egestas dolor neque, nec hendrerit enim
tempor nec. Nam et cursus nibh, at venenatis ante. Proin dolor augue, viverra ut ultricies a, posuere
eget turpis. Ut eget nulla semper, facilisis mi et, vehicula nulla. Maecenas sit amet velit in odio luctus
faucibus ac nec sapien. Cras non urna nibh.
Aliquam hendrerit dictum enim, at tincidunt nisl lobortis interdum. Sed ut velit nec metus pellentesque
posuere. Integer sit amet placerat nibh. Ut malesuada nibh vel tempor dignissim. Cras pulvinar nibh in
leo venenatis, id porta ipsum blandit.
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CONTRIBUTIONS OF THE PARTNERS TO THE PROPOSED CONTENT OF THE THEMATIC
BLOCKS OF THE MODULE 60 HOURS

INSTRUCTIONS
In the next pages of this document you will find the training proposal that we have made with our experts. It describes the
contents to be taught in the two thematic blocks that we agreed to carry out. These are very worked and we understand that they
would be adequate for a person who does not know anything about 3D printing at the end of the 60‐hour training to be able to
correctly print a piece or object in 3D.
Your task is that within two weeks review the document with the support of your experts, and make your contributions, adding or
modifying any of the proposed content if necessary. So that we know who makes the contributions because that each one of the
partners do it in the different color that I will assign you next:

BIOAVAN‐INCOMA‐IES ANTONIO DE ULLOA Black, FORCOOP RED, IFOA BLUE, IOSK Orange, INOVA Green

1
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30 HOURS COURSE 3D PRINTING (PART I)
CONTENTS
Introduction to 3D printing:
1. Brief history of 3D printing. From CNC (Computer Numeric Controlled) to FDM (Fused Deposition Modeling).
2. 3D printers: (3D printing technologies: (Printing by addition). Evolution and types of 3D printers. 3D printers
applications: Fields of application. Processes and Stages of 3D printing. STL attainment: (3D design. Programmed
3D design. SCAD. 3D scanning. From STL to G‐Code. Rolling mills. G‐Code 3D printing.)
3. STL repair: (Introduction to repair of models. Free and pay software. Advices on design of 3D models.)
4. 3D printing materials: (Materials, features and typology. Suitability and selection of the type of material due to
its design.)

Software and files for 3D printing
1. Main websites to download printable 3D files.
2. Software for the design of 3D models: (CAD: Current design software. Openscad. Components from
parametelable layouts. Sources files. *.scad. Freecad. Tinkercad. Google Sketchup. Autodesk applications: 123D
Design; 123D Make; ThingMaker (TinkerPlay). Others: IntelliCAD, FreeCAD, DraftSight, Blender, 3Dtin, etc.
3. Other applications of 3D design: Autodesk, SolidWorks, Sketchup, etc.
4. 3D graphic files standards: *.OBJ; *.3MF; *.SCAD; *.STL; *.AMF.
5. Free programmes for adjustments and creation of 3D files (NetFab, MeshMixer, OpenSCad, Blender):
(Download and installation Autodesk MeshMixer free software for 3D files edition and Download and installation
designed to edit 3D files and download and installation of free Cura software to laminate 3D files)

Download and amendment of a 3D design (practical example):
1. Download of an example of a 3D file
2. Amendment of the 3D file using MeshMixer
3. Elaboration and export of the 3D file using stl. format.
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30 HOURS COURSE 3D PRINTING (PART II)
CONTENTS
Main elements and components of a 3D printer:
1. Mechanical, electric and electronic elements:
‐ Transmission components. Couplings. Bearings. Clutches and brakes. Straps, pulleys, chains, gears, among
others.
‐ Supply network, safety electric cabinets, UPS, Cables and control‐command systems: types and features. Power
safety components and equipments, command and control systems, sensors, actuators, electrical connectors,
among other applied technologies. Standardized symbology.
‐ Electric units: contactors, switches, relays, limit switch, among others.
‐ Detectors and sensor inputs. Field instruments: measurement and temperature elements, hotend, among
others.
‐ Control devices: analog and digital controllers. Actuators: starters, inverters, engines, Motherboard, Drivers,
Display, among others.
− Printer Software and Firmware.
Assembly techniques of a 3D printer (cartesian by FDM):
1. Assembly of the parts of a 3D printer:
‐ Equipments and tools. Manual and mechanical tools.
‐ Assembly of: reducers, converters from lineal to circular movements and vice versa, clutches, brakes, gears
transmissions, pulleys, transmission shafts couplers, treads, bearings, cams, springs, connecting items, among
others.
‐ Sliding surfaces: rails, columns, caps, carriages. Assembly of mechanical, electric and electronic equipments or
sets, among others. Cables installation and their connection through terminals.
2. Attachments and joining techniques :
‐ Braking techniques, sealing and fitting of electrical workstations. Standardization and specific identification of
the connecting elements. Screws, nuts, bolts and pins. Washers and cotter pins. Flanges and clips. Separators,
Electrical terminals.
Functional tests and start‐up of 3D printing equipments:
1. Verification of: Parameters. Alarms, safety sensors and interlocks. Monitoring and visualization systems.
2. Protocols of: Tests, amendments and adjustments. Printer start‐up. Commissioning of control and visualization
devices. Protective equipment.
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3. Techniques for maintenance and diagnosis of 3D printing equipment: Breakdowns classifications. Tools,
equipments, auxiliary technical devices. Tests, measurements and procedures.

Practical implementationof a 3D printing process:
1. Treatment and reception of 3D design files: Download of a 3D file, amendment of the file using meshmixer,
export and setting by means of Cura laminate programme, export the file using gCode format.
2. Safety regulations for machines, systems and materials. Preparation and set up of the 3D printer: Fitting of the
roll of filament and feeder device. Screen menu or display. Start up and previous checkings (movements of
engines, hotend, bed…). Hotend and bed calibration. Machine settings issues. Solutions.
3. Production of the 3D model: Printing differences for PLA and ABS, 3D printing imperfections. Cause/correction.
Measurement devices. Manual or electronic readjustment of the parts of the printer. Pre‐printing of the test file
and subsequent analysis of it. Readjustement of the parameters of the equipment if necessary.
4. Faqs (frequently asked questions)
5. Firmware updating (is it necessary?, When shall we update it?).

Part I
- not visible how many hours are dedicated to which part
- introduction should be shorter and more hours should be dedicated to Software and 3D printingts
- make students familiar with the existing Software but choose one or two to work with
- Part I should include 3D printing for a made or downloaded file
Part II
- too extensive and 30 hours is not enough time to cover it all
- some parts are very detailed and demand prior knowledge in mechanics and electronics
- main focus should be on maintenance and problem solving

In general, we think that after having done the pilot of the course with our students, this has been a
success, since more than 20% of them after the course acquired the printer kit, mounted them and began
to print in 3D, this percentage is That has not been greater because most have no economic opportunity to
buy and do so, although I am sure that the knowledge and skills acquired as to be able to do it. Like any
proposal that is made, it is always improvable and while we impart it, adapting things so that the training
was the best possible. I would also like to remember not to lose sight of whatever the training objectives
of this course were:
1º Being able to download a file from a web page and modify or print it directly in 3D.
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2º Be able to know the different parts of a 3D printing equipment, calibrate, put it and make 3D prints with
quality.
If we prioritize these two objectives:
Part I:
It seems that in block I (Software) it would not be necessary to know many design programs, and the one
that is taught should not be very deep.
Therefore, our contribution would reduce the introduction to a minimum, show no more than 3 design
software and focus on the basic use of one. I think that here we would have to leave it open for each
school to use the one they usually have in their center, for example, in ours, although we show FreeCAD
and Meshmixer, in the end we work with Catia, because we have the license of this software, and it was
the We teach at the basic level, only for small designs or make small modifications to downloads in STL.
Part II:
It seems that in block II (Hardware) it would not be necessary to know in depth all the mechanical,
electrical or electronic systems. We were lucky to have one of the kits that were used in the teacher
training course and it was the one we used with the students. We also prepare some extra content about
mechanical, electrical and electronic systems that we use in the course, and that we want to contribute to
the final contents of block II. In the basic level we show the mechanical, electrical and electronic elements
that printer kits usually carry and explain what they are for, how they work and how they fit, we dedicate
enough time to this part, but we focus only on the usual elements that carry These printers. Then we
identify these elements in the kit and proceed to assemble and adjust the printer (Ender 3), assembly that
usually does not take more than 4 hours with the set-up included, corresponding to the second and third
part of the contents of block II. The rest of the course we already focus on the fourth part of block II,
working the program quite a bit in the configuration of the printing parameters, in our case through the
"Cura", a program that passes the STL files to G-code. Focusing on explaining all configurable printing
parameters in the "Cura" software and in the printer configuration menu.
A lot of practices were carried out by the students and they corrected all the printing errors that we were
obtaining, it was also shown how to get information on YouTube and other platforms, where there are
video tutorials in which it explains how to correct other possible printing defects that could arise.
Another contribution that we think is important and that worked for us, was to teach the two blocks at the
same time, that is, we taught the course two professors, one taught Block I (Software) and another taught
Block II (Hardware) and left advancing in the two contents at the same time, that is to say one day we
taught the contents of block I and the next day those of block II, therefore the student is advancing in the
two contents at the same time and they can be feedbacking some knowledge with others . If it is important
for teachers to master the two contents since the student will raise cross-doubts about some content with
others and the teacher must be able to answer their questions.
For our part this would be our reflection after the pilot and the improvement contributions for the final
contents.
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IO2-A2 “3D4VET ECVET System”
DOCUMENT OVERVIEW
The present document represents an operative integration to the overall IO2, specifically aimed at
supporting the ECVET system (activity O2/A2).

Consistently with the 3D4VET profile and the results obtained previously in IO1, the 3D4VET ECVET
definition intends to build the ECVET system per each 3D4VET training module and also for the overall
system in order to allow a national/EU competences recognition and validation as well as professional
development, employability and mobility. The purpose of the activity is to ensure that the 3D4VET
course complies with the ECVET methodology.

ECVET SYSTEM – OVERALL DESCRIPTION
The European Credit System for Vocational Education and Training (ECVET) is a European instrument
to support lifelong learning, the mobility of European learners and the flexibility of learning pathways
to achieve qualifications. It is a common methodological framework that facilitates the accumulation
and transfer of credits for learning outcomes from one qualification system to another. Therefore, even
though each country has its own national specifications to consider, ECVET points allow the
comparability of qualifications.
ECVET credits are automatically recognized by the training institutions that have signed a specific
Memorandum of Understanding.
ECVET is similar to ECTS (European Credit Transfer System) and adopts a similar methodology, as it is
based on learning outcomes and the recommended work (in terms of hours) required to achieve those
learning outcomes. Accordingly, in order to comply with the ECVET standards, training must be
organised in modules and, subsequently, in learning units. At least one learning outcome (that is, the
specification of what a student should learn as the result of a period of specified and supported study)
must relate to each learning unit.
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The system works by allocating points to a learning unit. Allocation of ECVET points to a qualification is
based on using a convention according to which 60 points are allocated to the learning outcomes
expected to be achieved in a year of formal full time VET. However, one year of formal full time VET
ranges from 800 to 1200 hours depending on the countries.
For further information about ECVET please see:



Recommendation of the European Parliament and Council on the establishment of a European
Credit System for Vocational Education and Training
http://eur‐lex.europa.eu/legal‐content/EN/TXT/?uri=celex:32009H0708%2802%29



Information about the implementation of ECVET provided by CEDEFOP (European Centre for
the Development of Vocational Training)
http://www.cedefop.europa.eu/en/events‐and‐projects/projects/ecvet‐european‐credit‐
system‐vocational‐education‐and‐training



European ECVET Network (project about the implementation of ECVET)
http://www.ecvet‐team.eu/en
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ACTIVITIES
In order to apply the ECVET methodology to the 3D4VET training, several previous aspects must be
completed and finalised in terms of activities, namely:


The 3D4VET course structure;



Each unit’s learning contents.

The 3D4VET ECVET definition will be composed of the following activities:

1) Adaptation of the learning contents to ECVET
The 3D4VET course structure defined within IO2‐A2 will be adapted to the ECVET methodology through
the allocation of ECVET points to all 3D4VET course modules. This will take into consideration the fact
that the allocation of ECVET points is based on the convention according to which 60 points are
allocated to the learning outcomes expected to be achieved in a year of formal full time VET.
Nevertheless, a year of formal full time VET can range from 800 to 1200 hours depending on the
country, which requires that within the framework of 3D4VET, we define a number of hours per year
that will serve a basis to allocate points to the 3D4VET training.
Considering the number of hours of the 3D4VET course, the proposed reference is 800 hours per year.
This would result in the allocation of a maximum of 4 ECVET points to the 3D4VET course (60 hours).
On the other hand, it is also necessary to distribute the defined 4 ECVET points among all the 3D4VET
course modules. This will take into consideration the following aspects:

1) Duration of the module (number of hours);
2) Methodology used for the assessment (online, exercises, project work);
3) Level of difficulty.
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To this purpose, and based on the abovementioned aspects, the partnership has defined the ECVET
point allocation per module.

Therefore, the proposal presents an allocation of ECVET points that would be organised as follows:

Module
1

Learning
outcomes

Evaluation criteria

Learning
outcomes 1

a) The principles of 3D Unit
1.
printing
have
been Introduction to
valued with interest.
3D printing

Select, modify
and print 3D
elements from
files
downloaded
from
web
pages.
(30 hours)

Contents

b) The importance of the
advances in technique
and equipment over time
has been justified.

Approx. ECVET
Duration points
2 ECVET
Point
(approx.
30 h.)
2 h.

c)
Scientists
who
developed 3D printing
have been recognized.

Basic 3D
printing

a) The main 3D design Unit 2. Software
and printing software and files for 3D
have been identified.
printing

(60
hours)

b)
The
software,
resources and
materials for the design
or modification of a 3D
element.

18 h.

c) Strategies have been
established for
obtaining 3D elements
according to the required
quality.
a) The specific software
packages have been
selected taking into
account the objectives of
the intervention.

Unit
3.
Download and
amendment of a
3D design

10 h.

b) Computer resources
have been used as tools
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for the design of 3D
elements
c) The importance of the
design techniques used
has been argued.
a)
The
mechanical,
electrical and electronic
principles that make up a
Identify, select 3D printer have been
and assemble identified.
3D printer kits
by adjusting b) The importance of
and calibrating each element of a 3D
has
been
the equipment printer
justified.
to obtain 3D
elements with c) The application of each
the required element in the correct
functioning of the set has
quality.
been assessed.
(30 hours)
a) Specific techniques
and tools have been used
for
the
assembly,
adjustment
and
calibration of the 3D
printer.

Learning
outcomes 2

Unit 1. Main
devices
and
items
in
cartesian
3D
printer

8 h.

Unit
2.
Techniques for
assembling a 3D
printer

4 h.

a) The settings, operation Unit 3.
and print quality have
Commissioning
been verified by means
with
functional
of a test of the limit of
tests of 3D
the equipment.
printing

2 h.

2 ECVET
Point
(aprox.
30 h.)

b) The importance of
adjustment
and
calibration techniques
during the assembly
process of the 3D printer
has been argued.
c) Safety and prevention
measures have been
taken into account when
assembling 3D printer
kits.
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b) Printing defects have
been identified and
corrected.
c) Parts with the required
quality
have
been
obtained.
a) STL files have been Unit
4.
3D
downloaded from web printing
pages correctly.
processes with
required
b) Small 3D printing the
quality.
elements have been

16 h.

modified or designed
using
the
most
appropriate software.
c) The most appropriate
laminator has been used
to pass the STL file to G‐
code.
d) 3D elements have
been printed on the
material and quality
required.
TOTAL: 4
ECVET
points
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2) Definition of each module’s learning outcomes (knowledge, skills and competences) and exit level
requirements
Compliant with the ECVET methodology, the 3D4VET course should include a unit description that
clearly states the learning outcomes (knowledge, skills and competences) that students are expected
to acquire when completing a specific learning unit. This description should also contain a concise
summary of the unit and methodology applicable.
This unit description would include: the identification of the 3D4VET course module and unit, the
number of ECVET points considered, a concise description of the unit contents, its didactic approach
(teaching method(s) and assessment) and learning materials used, as well as the definition of the
learning outcomes (knowledge, skills and competences that students are expected to acquire).
Considering the specificity of the course, technical partners will provide support by defining the
learning outcomes for each unit. This will be based on the 3D4VET profile defined and also on the
course structure and learning materials defined for each unit.
On the other hand, it is also important to define the 3D4VET course exit level requirements, in order
to assess the possibility of validating students’ previous knowledge and experience.
Whereas it is important to assess exit level competences, it is equally important the assessment of
entry level competences of students, since this will allow a comparison between both of them and
measure students’ knowledge acquisition and contribute to validate a part of the tuition.
Indeed, according to the ECVET rationale, the definition of the entry level competences encompasses
not only previous knowledge but also professional experience of students. Therefore, it is relevant and
necessary to define an assessment strategy based according to these considerations.

3) Certification system
On a first stage, the certification system applicable to the 3D4VET course will include a certificate of
compliance including the hours and contents of the training. However, it is expected that when a VET
school or other training centre want to offer this training, it will be possible to provide students with a
certificate containing the number of ECVET points and the learning outcomes attained.
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TRAINER HANDBOOK
INTRODUCTION
Additive manufacturing, also known as 3D printing, is a growing technology currently in expansion in
multiple production fields, including in traditional industrial manufacturing processes and innovative
production an “prosumer” practice. If refers to the various processes used to synthesis a three‐
dimensional object and some specialists believe that it may be the start of the Third Industrial
Revolution (a change from mechanical and electronic technology to digital technology). The
Directorate for Internal Policies from the European Parliament (EP) states in its study “Open Innovation
in Industry: Including 3D printing” (IP/A/ITRE/2014‐12, Sept 2015) that 3D printing is about to
transform our economy, impacting in the labour market, education and societal issues.
The interest and need for the educational system to provide a comprehensive and qualitative training
solution is reinforced by the wide variety of field in which 3D printing is being applied and that extend
beyond mechanics. Indeed, 3D printing serves many areas, including aerospace, automotive industry,
consumer goods, design, shoes and clothing, medical sciences, dentistry, prosthetics and orthopedics,
electronics, architecture and much more, where 3D printing expertise is increasingly being needed.
In the abovementioned study, the EP recommends rethinking existing approaches to training in view
of the digital economy needs re‐work rules for new modes of labour related to the digital economy.
Considering that 3D equipment and know‐how are becoming more accessible to small and medium‐
sized companies, here is an increasing demand for technicians who are able to perform in the field.
However, despite this, 3D printing is still very briefly addressed by the educational sector and VET
teachers and trainers need to acquire the qualifications and competences to be able to successfully
use this type of equipment and, on the other hand, to transfer the knowledge they acquire to other
actors.
As a consequence, we have created this handbook containing the most basic recommendations for
teachers about the training created. This is aimed to VET teachers in all specialties where the inclusion
of 3D printing knowledge can provide an added value.
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YOUR ROLE
This Teacher’s manual is for you in case you are a trainer that aims to reinforce the skills and
competences about 3D printing and additive manufacturing of VET students who are following
studies in mechanics, design and health‐prosthetics, although it is open to other VET students who
are following trainings in which 3D printing is perceived as important for the future of the field of study.
As trainer, you will be in charge of selecting and organize the learning units in order to design and
facilitate the whole training for your learners following their training needs. As this can be conceived
as a blended training, the contents might differ depending on the priorities and needs of the students.
Furthermore, you can adapt them depending on the specific profile of the group you will deliver the
training.

There are some specific requirements you must meet to deliver this training:

‐
‐

Becoming familiar with 3D technology and being continuously updated of news about this
subject;
Getting familiar with the printing process and design of the 3D models.

METHODOLOGY AND TRAINING PREPARATION
This training is conceived to be delivered face‐to‐face and it is uploaded in a platform as a resource for
teachers who would be interesed in this area: http://www.3d4vetmoodle.eu/.
The course has been designed to be a transversal subject that can complete or add extra information,
skills and competences.
Regarding the face‐to‐face training, there are some issues that can be taken into account to make the
course as interesting as possible to students:
 Try to get a 3D printer and let the students to get familiarised with them. This is the best way
to learn about 3D printing, specially with students.
 Organise the course beforehand and design a training that includes lesson planning and self‐
development.
 Work together with the students in solving problems and and keep lessons open ended, so
students will contribute to make a deeper research about the topics they are learning.
 Try to contextualise the 3D training with the VET training followed by the students, making
examples of real application of the contents to their areas of interest/study.
 Try to be flexible and adapt the training materials to the students needs of interests.
4
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NEEDED MATERIALS
To properly deliver the training, it is recommended to have the following equipment:
‐
‐
‐
‐
‐

PC and/or laptop
Internet access
Software applications
Projector
3D printer (if available)

HOW TO EVALUATE THE TRAINEES
As it is conceived as a transversal training that can be included in other VET courses, the way of the
evaluation of contents will be in line with the evaluation objectives of the main training.
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COURSE STRUCTURE
This course is divided in 2 different trainings of 30 hours each one.

BASIC 3D PRINTING (60 hours)
SOFTWARE IN 3D PRINTING (30 hours)
Unit 1. Introduction to 3D printing
Introduction to 3D printing:
1. Brief history of 3D printing. From CNC (Computer Numeric Controlled) to FDM (Fused Deposition
Modeling).
2. 3D printers: (3D printing technologies: (Printing by addition). Evolution and types of 3D printers. 3D
printers’ applications: Fields of application. Processes and Stages of 3D printing. STL attainment: (3D
design. Programmed 3D design. SCAD. 3D scanning. From STL to G‐Code. Rolling mills. G‐Code 3D
printing.)
3. STL repair: (Introduction to repair of models. Free and pay software. Advices on design of 3D
models.)
4. 3D printing materials: (Materials, features and typology. Suitability and selection of the type of
material due to its design.)

Unit 2. Software and files for 3D printing
Software and files for 3D printing
1. Main websites to download printable 3D files.
2. Software for the design of 3D models: (CAD: Current design software. Openscad. Components from
parametable layouts. Sources files. *.scad. Freecad. Tinkercad. Google Sketchup. Autodesk
applications: 123D Design; 123D Make; ThingMaker (TinkerPlay). Others: IntelliCAD, FreeCAD,
DraftSight, Blender, 3Dtin, etc.
3. Other applications of 3D design: Autodesk, SolidWorks, Sketchup, etc.
4. 3D graphic files standards: *.OBJ; *.3MF; *.SCAD; *.STL; *.AMF.
5. Free programmes for adjustments and creation of 3D files (NetFab, MeshMixer, OpenSCad,
Blender): (Download and installation Autodesk MeshMixer free software for 3D files edition and
6
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Download and installation designed to edit 3D files and download and installation of free Cura software
to laminate 3D files)

Unit 3. Download and amendment of a 3D design
Download and amendment of a 3D design (practical example):
1. Download of an example of a 3D file
2. Amendment of the 3D file using MeshMixer
3. Elaboration and export of the 3D file using stl. format.

HARDWARE IN 3D PRINTING (30 hours)
Unit 1. Main devices and items in cartesian 3D printer
Main elements and components of a 3D printer:
1. Mechanical, electric and electronic elements:
‐ Transmission components. Couplings. Bearings. Clutches and brakes. Straps, pulleys, chains, gears,
among others.
‐ Supply network, safety electric cabinets, UPS, Cables and control‐command systems: types and
features. Power safety components and equipment, command and control systems, sensors,
actuators, electrical connectors, among other applied technologies. Standardized symbology.
‐ Electric units: contactors, switches, relays, limit switch, among others.
‐ Detectors and sensor inputs. Field instruments: measurement and temperature elements, hotend,
among others.
‐ Control devices: analog and digital controllers. Actuators: starters, inverters, engines, Motherboard,
Drivers, Display, among others.
− Printer Software and Firmware.
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Unit 2. Techniques for assembling a 3D printer
Assembly techniques of a 3D printer (cartesian by FDM):
1. Assembly of the parts of a 3D printer:
‐ Equipment and tools. Manual and mechanical tools.
‐ Assembly of: reducers, converters from lineal to circular movements and vice versa, clutches, brakes,
gears transmissions, pulleys, transmission shafts couplers, treads, bearings, cams, springs, connecting
items, among others.
‐ Sliding surfaces: rails, columns, caps, carriages. Assembly of mechanical, electric and electronic
equipment or sets, among others. Cables installation and their connection through terminals.
2. Attachments and joining techniques:
‐ Braking techniques, sealing and fitting of electrical workstations. Standardization and specific
identification of the connecting elements. Screws, nuts, bolts and pins. Washers and cotter pins.
Flanges and clips. Separators, Electrical terminals.

Unit 3. Commissioning with functional tests of 3D printing
Functional tests and start‐up of 3D printing equipment:
1. Verification of: Parameters. Alarms, safety sensors and interlocks. Monitoring and visualization
systems.
2. Protocols of: Tests, amendments and adjustments. Printer start‐up. Commissioning of control and
visualization devices. Protective equipment.
3. Techniques for maintenance and diagnosis of 3D printing equipment: Breakdowns classifications.
Tools, equipment, auxiliary technical devices. Tests, measurements and procedures.

Unit 4. 3D printing processes with the required quality.
Practical implementation of a 3D printing process:
1. Treatment and reception of 3D design files: Download of a 3D file, amendment of the file using
meshmixer, export and setting by means of Cura laminate programme, export the file using gCode
format.
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2. Safety regulations for machines, systems and materials. Preparation and set up of the 3D printer:
Fitting of the roll of filament and feeder device. Screen menu or display. Start up and previous checking
(movements of engines, hotend, bed…). Hotend and bed calibration. Machine settings issues.
Solutions.
3. Production of the 3D model: Printing differences for PLA and ABS, 3D printing imperfections.
Cause/correction. Measurement devices. Manual or electronic readjustment of the parts of the
printer. Pre‐printing of the test file and subsequent analysis of it. Readjustment of the parameters of
the equipment if necessary.
4. FAQs (frequently asked questions)
5. Firmware updating
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ADAPTATION TO ECVET SYSTEM
The 3D4VET training realised during this project about 3D printing has been adapted to the European
Credit System for Vocational Educational and Training (ECVET).
The European Credit System for Vocational Education and Training (ECVET) is a European instrument
to support lifelong learning, the mobility of European learners and the flexibility of learning pathways
to achieve qualifications. It is a common methodological framework that facilitates the accumulation
and transfer of credits for learning outcomes from one qualification system to another. Therefore, even
though each country has its own national specifications to consider, ECVET points allow the
comparability of qualifications.
ECVET credits are automatically recognized by the training institutions that have signed a specific
Memorandum of understanding.
ECVET is similar to ECTS (European Credit Transfer System) and adopts a similar methodology, as it is
based on learning outcomes and the work (in terms of hours) required to achieve those learning
outcomes. Accordingly, in order to comply with the ECVET standards, training must be organized in
modules and, subsequently, in learning units. To each learning unit must correspond at least one
learning outcome (that is, the specification of what a student should learn as the result of a period of
specified and supported study).
The system works by allocating points to a learning unit. Allocation of ECVET points to a qualification is
based on using a convention according to which 60 points are allocated to the learning outcomes
expected to be achieved in a year of formal full time VET. However, one year of formal full time VET
ranges from 800 to 1200 hours depending on the countries.
For further information about ECVET please see:


Recommendation of the European Parliament and Council on the establishment of a European
Credit System for Vocational Education and Training
http://eur‐lex.europa.eu/legal‐content/EN/TXT/?uri=celex:32009H0708%2802%29



Information about the implementation of ECVET provided by CEDEFOP (European Centre for
the Development of Vocational Training)
http://www.cedefop.europa.eu/en/events‐and‐projects/projects/ecvet‐european‐credit‐
system‐vocational‐education‐and‐training



European ECVET Network (project about the implementation of ECVET)
http://www.ecvet‐team.eu/en

10

The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
the views only of the authors, and the Commission cannot be held responsi‐ble for any use which may be made of the information contained
therein.
3D4VET 2017‐1‐ES01‐KA202‐03800

Activities
In order to apply the ECVET methodology to the 3D4VET training, several previous aspects must be
completed and finalised in terms of activities, namely:


The 3D4VET course structure;



Each unit’s learning contents.

The 3D4VET ECVET definition will be composed of the following activities:

1) Adaptation of the learning contents to ECVET
The 3D4VET course structure defined within IO2‐A2 will be adapted to the ECVET methodology through
the allocation of ECVET points to all 3D4VET course modules. This will take into consideration the fact
that the allocation of ECVET points is based on the convention according to which 60 points are
allocated to the learning outcomes expected to be achieved in a year of formal full time VET.
Nevertheless, a year of formal full time VET can range from 800 to 1200 hours depending on the
country, which requires that within the framework of 3D4VET, we define a number of hours per year
that will serve a basis to allocate points to the 3D4VET training.
Considering the number of hours of the 3D4VET course, the proposed reference is 800 hours per year.
This would result in the allocation of a maximum of 4 ECVET points to the 3D4VET course (60 hours).
On the other hand, it is also necessary to distribute the defined 4 ECVET points among all the 3D4VET
course modules. This will be done in ponderation scheme that will take into consideration the following
aspects:

1) Duration of the module (number of hours);
2) Methodology used for the assessment (online, exercises, project work);
3) Level of difficulty.

To this purpose, and based on the abovementioned aspects, the partnership has defined the ECVET
point allocation per module.

Therefore, the proposal presents an allocation of ECVET points that would be organised as follows:
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Module
1

Learning
outcomes

Evaluation criteria

Learning
outcomes 1

a) The principles of 3D Unit
1.
printing
have
been Introduction to
valued with interest.
3D printing

Select, modify
and print 3D
elements from
files
downloaded
from
web
pages.
(30 hours)

Contents

Approx. ECVET
Duration points

b) The importance of the
advances in technique
and equipment over time
has been justified.

2 ECVET
Point
(approx.
30 h.)
2 h.

c)
Scientists
who
developed 3D printing
have been recognized.

Basic 3D
printing

a) The main 3D design Unit 2. Software
and printing software and files for 3D
have been identified.
printing

(60
hours)

b)
The
software,
resources and
materials for the design
or modification of a 3D
element.

18 h.

c) Strategies have been
established for
obtaining 3d elements
according to the required
quality.
a) The specific softwares
have been selected
taking into account the
objectives
of
the
intervention.

Unit
3.
Download and
amendment of a
3D design

b) Computer resources
have been used as tools
for the design of 3D
elements

10 h.

c) The importance of the
design techniques used
has been argued.

Learning
outcomes 2

a)
The
mechanical, Unit 1.
electrical and electronic devices
principles that make up a items

Main
and
in

8 h.

2 ECVET
Point
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Identify, select
and assemble
3D printer kits
by adjusting
and calibrating
the equipment
to obtain 3D
elements with
the required
quality.
(30 hours)

3D printer have been cartesian
identified.
printer

3D

(aprox.
30 h.)

b) The importance of
each element of a 3D
printer
has
been
justified.
c) The application of each
element in the correct
functioning of the set has
been assessed.
a) Specific techniques
and tools have been used
for
the
assembly,
adjustment
and
calibration of the 3D
printer.

Unit
2.
Techniques for
assembling a 3D
printer

4 h.

a) The settings, operation Unit 3.
and print quality have
Commissioning
been verified by means
with
functional
of a test of the limit of
tests of 3D
the equipment.
printing
b) Printing defects have
been identified and
corrected.

2 h.

b) The importance of
adjustment
and
calibration techniques
during the assembly
process of the 3D printer
has been argued.
c) Safety and prevention
measures have been
taken into account when
assembling 3D printer
kits.

c) Parts with the required
quality
have
been
obtained.
a) STL files have been Unit
4.
3D
downloaded from web printing
pages correctly.
processes with

16 h.
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b) Small 3D printing the
required
elements have been quality.
modified or designed
using
the
most
appropriate software.
c) The most appropriate
laminator has been used
to pass the STL file to G‐
code.
d) 3D elements have
been printed on the
material and quality
required.
TOTAL: 4
ECVET
points
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EVALUATION REPORT
INTRODUCTION

With the aim of ensuring that the objectives of 3D4VET are achieved in an appropriate manner, the
quality control, which allows to assess the results, activities and events, identifying possible deviations
and making corrections, is a fundamental process throughout the implementation of the project.
This report evaluates the 3D4VET capacity building for trainers that took place in FORCOOP (San Donà
di Piave, Italy) between 18th and 21th March 2019, and in BIOAVAN (Seville, Spain) between 8th and 11th
April 2019. This evaluation will be divided in the 2 different capacity building activities that has been
carried out and we will issue common conclusions.
This evaluation is based on the feedback of participants from the partner organisations that attended
this training. In order to guarantee an efficient and comparable evaluation, INCOMA created a
standardised questionnaire, assessing the specific components of the meeting.
The survey created was analysed by INCOMA, as partner in charge of Evaluation & Quality Assurance.
From the 1st Capacity Building we received 4 responses out of a total number of 7 participants.
Regarding the 2nd Capacity Building, we received 10 responses from all the participants of the second
capacity building.
This report reflects the average of all feedbacks and comments obtained in the questionnaires.
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EVALUATION RESULTS 1st CAPACITY BUILDING IN FORCOOP, VENICE
1. How do you evaluate the overall organisation of the meeting?
1
Should be
improved

2
Sufficient

3
Good

4
Very good

3

1

Non‐applicable

The overall organisation of the meeting was good following the response of most of the participants
in the quality questionnaire.

2. Please assess the different organisational aspects related to the training.
Statement

1
Insufficient

The organisation of
logistical and practical
aspects was…
The agenda of the event
was…
The contents of the
sessions were…
The
materials 1
distributed were…
The methodology used
was…

2
Sufficient

3
Good

1

2

4
Very good
1

1

2

1

1

1

2

2
2

1
1

1

Regarding the organisational, logistical and practical aspects related to the training, half of the
participants in the questionnaire considered that they were good, and the other half was divided into
“sufficient” and “very good”. Participants also had the same perspective regarding the quality of the
agenda.
The contents of the sessions were considered “sufficient” by 1 participant, good by another one and
very good by 2. Concerning the quality of the materials distributed, we have identified that most of
respondents were not very satisfied, as 1 of them considered that it was insufficient, 2 sufficient and
1 very good; as a consequence, 75% of the trainees that have participated in this questionnaire
considered that the contents could be improved.
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Finally, half of participants considered the methodology used as sufficient, 1 though it was good and
the other one considered very good.
In general, the organisational aspects as well as the content taught during this Capacity Building activity
in Italy has been considered “good” in average, although it is important to note that several
participants considered that there is still place for improvement.
3.

Do you think that the training contents were appropriate to the project objectives? Why?

The comments gathered are as follows:

‐

I think that the training contents were adjusted to another training that they already taught,
but they did not finish adjusting it to what was agreed in the training block approved by the
partners, although they cover almost all the planned objectives;

‐

Yes, because we made 3D models, adjustments in the print program and tried to print on a 3D
printer;

‐

Yes, because we use a complete program for 3D model.

To sum up, although participants in general considered that the training contents were appropriate to
the project objectives, it could be improved with more original and complete contents.
4. Do you have comments to improve the training?
The comments made by the participants are the following:

‐

It should have been adjusted more to what was agreed and have had some materials that could
support the activities carried out during the training, although the subject was made the last
day and they agreed to send it to us, we have not received anything yet;

‐

I wish we could print a more complex 3D model that requires support, and maybe it's the
content of the second part of the project;

‐

Select the person, because in our course there are persons that don’t speak English.

In general, participants expected a more complete training with less communication problems, as
English was not spoken by all the attendants.
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EVALUATION RESULTS 2nd CAPACITY BUILDING IN BIOAVAN, SEVILLE
1. How do you evaluate the overall organisation of the meeting?
1
Should be
improved

2
Sufficient

3
Good

4
Very good

4

6

Non‐applicable

The overall organisation of the meeting was very good following the response of most of the
participants in the quality questionnaire.

2. Please assess the different organisational aspects related to the meeting.
Statement
The organisation of
logistical and practical
aspects was…
The agenda of the event
was…
The contents of the
sessions were…
The
materials
distributed were…
The methodology used
was…

1
Insufficient

2
Sufficient

3
Good

4
Very good

4

6

1

2

7

1

5

4

7

3

4

5

1

The organisation of logistical and practical aspects was considered as good by 40% of participants and
very good by the other 60%. Regarding the quality of the training agenda, although 1 person
considered it “sufficient”, most of the other respondents though it was very good and 2 estimated it
was good. When we asked about the quality of the sessions, 1 person still considered it was sufficient,
5 estimated they were good and 4 very good.
Regarding the material distributed, all partners who have participated in the questionnaire answered
that they considerer them good (70%) and very good (30%). Finally, the methodology used was
considered sufficient by 1 person, good by 4 and very good by 5 people.
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3.

Do you think that the training contents were appropriate to the project objectives?

The comments gathered are as follows:

‐

It was good. I would have better divide the goals of the week in Italy and the one in Seville by
reserving them to do first the theorical part (in Spain) and the design part (the one in Italy);

‐

The training contents were very good. David was an excellent teacher and translation was very
good. I learned a lot of things about 3D printer and printing that I will use in my school in pilot
project with my students;

‐
‐
‐

If they have been consistent with the contents of the project;

‐
‐
‐
‐

The contents have been acceptable. The objectives have been adjusted more or less;

‐

Yes, although with some more time it could explain certain tricks that is complicated to explain
in a non face‐to‐face way.

Yes, because it was adjusted to our needs and upgradable to previous knowledge;
In order to do the training about assembling, make maintenance, etc., these contents are
appropriate;
I think is very appropriate because we play all the necessary content for training;
Yes, I do. The training contents are perfect to the project objectives;
Yes. It was very formative and it enlightened the pupils about the main subjects. We also saw
other parallel information really useful to fully understand and get to know what is 3D printing,
how it works and how we can solve problems that might arise. It (the course) provided us with
the tools not only to get to use the technology but to be able to teach the main principles;

In general, all participants think that the contents were appropriate to the project objectives, as they
were adjusted to the training needs, in addition the trainer was very good.
4. Do you have comments to improve the training?
The comments made by the participants are the following:

‐

A first comment is to select the course participants in such a way as to use only one language
during the course;

‐
‐
‐
‐

No, I’m satisfied with the training;
Few hours for such extensive contents;
Maybe more practical tasks;
I think that a common 3D project which will touch all arguments and the related difficult can
help to show real problems and have a feedback;
7
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‐

I would had dedicated a little more to the hardware issues and about the software and free
hardware;

‐

Only suggest that on extra document be made that will gather all the suggestions and
recommendations regarding the failures;

‐
‐

Insert a module: scan 3D with practical part;

‐

More time.

Maybe make it longer in time so you can get to learn more in depth and with the subject
explained (more details on some of the softwares taught, reinforcement of concepts…);

One of the comments more repeated has been the lack of time regarding the training contents. In
addition, the partnership suggested to created an extra document with all the information necessary
to complete the hardware and software parts of the trainings.

EVALUATION OF BOTH TRAININGS

1. How would you evaluate both trainings?
The responses of the participants were the following:

‐

Both parts were very interesting, and I was able to learn a lot by increasing my professional
life. The only thing is the division of the topics, for me, had to be done better by clearly dividing
the hardware part and the software part;

‐
‐

Both trainings were very good and effective;

‐

Both trainings were useful and interconnected, we get all the information needed for further
self‐improvement;

‐

In Italy I wasn't present at the software course. The Sevilla session has exposed the hardware
arguments in an exhaustive way;

‐

As soon the software has been adequate, even though it has been repeated contents on the
same software in Italy and in Spain. The assembly in 3D printer has been well;

‐

The first training was well, but I missed a material or documentation regarding such training.
And the second training was very well and if they add the extra documents it will be best;

‐
‐
‐

Very good in Seville – I was not in Italy;

Good. Some sections have been repeated but have served me as a review because I had little
knowledge on 3D printing;

They were both very good and interesting;
Nice.
8
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We can conclude that in general both trainings were quite good, although the participants considered
more complete and organised the training in Seville. Concerning the training in Venice, it was good
although they missed in some way more organisation in the contents.

2. Do you miss any specific content that must be taught?
We have received the following responses from the participants:

‐
‐

More documentation of both software and hardware;

‐

I have casted a little training about the movement RepRap and DIY, Maker Movement
(hardware and software) and the Arduino Marlin Firmware configuration and the contents of
hardware and electronics could have expanded, because of lack of time;

‐
‐

I just missed more time to continue working on the materials;

I think that would be appreciable to make a 3D model (or import it), fix it, evaluate time and
difficulty of the print and then verify all them with a real 3D printer;

Scan 3D to produce a new model.

CONCLUSIONS
In conclusion, both Capacity Building trainings for trainers gave the opportunity to all participants to
test the contents developed as well as to get a deeper knowledge about the state of the art of the
project and its implementation so far. In average, both trainings have been well evaluated.
Regarding the organisational aspects of the trainings, in general partners were satisfied, although they
missed a little more logistical organisation in Venice.

9
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ANNEXES

1. Template of the evaluation questionnaire
2. Partners’ responses to the evaluation questionnaire
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1.

Template of the evaluation questionnaires

QUESTIONNAIRE FOR THE EVALUATION OF
1st Capacity Building about Software
HOSTING PARTNER

FORCOOP

HOSTING COUNTRY

Italy

DATE(S)

11‐14 March 2019

Your opinion is important for us. Please take a few minutes to complete this short questionnaire about
the activity in which you just took part within the framework of 3D4VET, in order to help us improve
future activities. Thank you!
1. For each statement, please mark with an X the most appropriate answer according to your
opinion.
1
Insufficient

2
Sufficient

3
Good

4
Very good

The overall organisation of
the event was
The
organisation
of
logistical and practical
aspects was
The agenda of the event
was
The contents of the
different sessions were
The materials distributed
were
The methodology used was
2. Do you think the training contents were appropriate to the project objectives? Why?
3. Do you have any comment or suggestion to improve the training?
4. You are a… (teacher, student …)
Thank you for your cooperation!
11
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QUESTIONNAIRE FOR THE EVALUATION OF THE
C2 CAPACITY BUILDING FOR TRAINERS – 3D HARDWARE
HOSTING PARTNER

BIOAVAN

HOSTING COUNTRY

SPAIN (Seville)

DATE(S)

From 8 to 11 April 2019

Your opinion is important for us. Please take a few minutes to complete this short questionnaire about
the activity in which you just took part within the framework of 3D4VET, in order to help us improve
future activities. Thank you!
1. For each statement, please mark with an X the most appropriate answer according to your
opinion.
1
Insufficient

2
Sufficient

3
Good

4
Very good

The overall organisation of
the event was
The
organisation
of
logistical and practical
aspects was
The agenda of the event
was
The contents of the
different sessions were
The materials distributed
were
The methodology used
was…

2. Do you think the training contents were appropriate to the project objectives? Why?

………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
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………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
3. Do you have any comment or suggestion to improve this training?

………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………

4. How would you evaluate both trainings (software and hardware)?

………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
5. Do you miss any specific content that must be taught? Which one?

………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
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Your name
Your institution
E‐mail address

THANK YOU FOR YOUR COOPERATION!
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2. Partners responses to the evaluation questionnaires
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3D4VET 1st Capacity Building Activity 3D SOFTWARE

SurveyMonkey

#1
COMPLETE
Collector:
Started:
Last Modified:
Time Spent:
IP Address:

Web Link 1 (Web Link)
Wednesday, March 20, 2019 6:02:00 PM
Wednesday, March 20, 2019 6:04:51 PM
00:02:51
151.49.99.255

Page 1
Q1 For each statement, please mark with an X the most appropriate answer according to your opinion.
The overall organisation of the event was...

Good

The organisation of logistical and practical aspects was...

Sufficient

The agenda of the event was...

Sufficient

The contents of the different sessions were...

Sufficient

The materials distributed were...

Sufficient

The methodology used was...

Sufficient

Q2 Do you think the training contents were appropriate to the project objectives? Why?
Yes because we use a complete program fo 3D model

Q3 Do you have any comment or suggestion to improve the training?
Select the person, because in our coiurse there are persons that no talk english

Q4 You are a...

Student

1/4

3D4VET 1st Capacity Building Activity 3D SOFTWARE

SurveyMonkey

#2
COMPLETE
Collector:
Started:
Last Modified:
Time Spent:
IP Address:

Web Link 1 (Web Link)
Sunday, March 24, 2019 5:39:05 PM
Sunday, March 24, 2019 5:55:26 PM
00:16:21
83.139.83.130

Page 1
Q1 For each statement, please mark with an X the most appropriate answer according to your opinion.
The overall organisation of the event was...

Very good

The organisation of logistical and practical aspects was...

Very good

The agenda of the event was...

Very good

The contents of the different sessions were...

Very good

The materials distributed were...

Very good

The methodology used was...

Very good

Q2 Do you think the training contents were appropriate to the project objectives? Why?
Yes, because we made 3D models, made adjustments in the print program and tried to print on a 3D printer

Q3 Do you have any comment or suggestion to improve the training?
I wish we could print a more complex 3D model that requires support, and maybe it's the content of the second part of the project

Q4 You are a...

Teacher

2/4

3D4VET 1st Capacity Building Activity 3D SOFTWARE

SurveyMonkey

#3
COMPLETE
Collector:
Started:
Last Modified:
Time Spent:
IP Address:

Web Link 1 (Web Link)
Tuesday, March 26, 2019 9:28:33 AM
Tuesday, March 26, 2019 9:30:37 AM
00:02:04
2.139.71.204

Page 1
Q1 For each statement, please mark with an X the most appropriate answer according to your opinion.
The overall organisation of the event was...

Good

The organisation of logistical and practical aspects was...

Good

The agenda of the event was...

Good

The contents of the different sessions were...

Very good

The materials distributed were...

Sufficient

The methodology used was...

Good

Q2 Do you think the training contents were appropriate to the project objectives? Why?
---

Q3 Do you have any comment or suggestion to improve the training?
---

Q4 You are a...

Student

3/4

3D4VET 1st Capacity Building Activity 3D SOFTWARE

SurveyMonkey

#4
COMPLETE
Collector:
Started:
Last Modified:
Time Spent:
IP Address:

Web Link 1 (Web Link)
Saturday, March 30, 2019 1:21:27 AM
Saturday, March 30, 2019 1:31:19 AM
00:09:52
89.131.36.123

Page 1
Q1 For each statement, please mark with an X the most appropriate answer according to your opinion.
The overall organisation of the event was...

Good

The organisation of logistical and practical aspects was...

Good

The agenda of the event was...

Good

The contents of the different sessions were...

Good

The materials distributed were...

Insufficient

The methodology used was...

Sufficient

Q2 Do you think the training contents were appropriate to the project objectives? Why?
I think that the training contents were adjusted to another training that they already taught, but they did not finish adjusting it to what was
agreed in the training block approved by the partners, although they cover almost all the planned objectives.

Q3 Do you have any comment or suggestion to improve the training?
It should have been adjusted more to what was agreed and have had some materials that could support the activities carried out during
the training, although the subject was made the last day and they agreed to send it to us, we have not received anything yet.

Q4 You are a...

Teacher

4/4

Quality report on IO2‐A6
Pilot testing for students

Project Title 3D4VET 2017‐1‐ES01‐KA202‐03800
Output Project Management & Implementation
Date of delivery October 2019
Author INCOMA
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EVALUATION REPORT
INTRODUCTION

With the aim of ensuring that the objectives of 3D4VET are achieved in an appropriate manner, the
quality control, which allows to assess the results, activities and events, identifying possible deviations
and making corrections, is a fundamental process throughout the implementation of the project.
This report evaluates the 3D4VET pilot testing that took place in Italy (IFOA and FORCOOP), Croatia
(IOSK) and Spain (IES Antonio de Ulloa and CPIFP Los Viveros).
Regarding the students, a total of 61 students carried out the pilot testing, 25 of them were Italian, 21
were Spanish and 15 were form Croatia. A total of 14 Italian students, so a 56%, completed the
evaluation questionnaire; 19 Spanish students carried out the evaluation, that is a 90,5%; finally, all
Croatian students realised the questionnaire.
Concerning the teachers, there were 3 teachers per country who responded the evaluation
questionnaire, so we have obtained a 100% of participation in this survey.
In line with this separation between students and teachers, this evaluation is based on the feedback
of participants from each institution that attended this pilot testing. In order to guarantee an efficient
and comparable evaluation, and in order to have all the necessary information to improve the training
contents, this evaluation has been divided in 2 different parts: on the one side, we have presented the
evaluation results of the students, and on the other side we have analysed the teachers’ perspective
about the training contents and how the students manage them.
The survey created by IES Antonio de Ulloa and was analysed by INCOMA, as partner in charge of
Evaluation & Quality Assurance.
This report reflects the average of all feedbacks and comments obtained in the questionnaires, as we
have concluded that the responses were not linked with the teachers and students’ nationalities.
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EVALUATION RESULTS: STUDENTS
1. SOFTWARE
YES

NO

I’M NOT
SURE

ANY
SUGGESTION
IMPROVE?

TO

Is it necessary to make an introduction to 3D printing to refresh
background knowledge?

34

12

2

More 3D printing to work with;

Have the contents related to the history of 3D printing been
accurate?

47

1

Do you think that the contents about the history of 3D printing
have been enough?

42

6

Questionnaire too long, not well
structured, asking the same
thing 3 times is confusing,
questions numbers are wrong...
please change it for future
evaluation sessions.

Have the contents provided regarding 3D printing
technologies, their evolution and type of 3D printers,
applications of 3D printers, process and stages of 3D printing,
3D scanning, laminators…been accurate?

44

4

More time is needed to develop
the contents;

More order in the explanation
and
design
programme
execution;

More practice with 3D printers;
Assembly and disassembly of 3D
printers;
More theory and less practice.

Do you think that the contents about 3D printing technologies,
evolution and type of 3D printers, applications of 3D printers,
process and stages of 3D printing, 3D scanning,
laminators…have been enough?

40

3

5

I think that this project should
give us more time to learn about
3D printing in any way. Because
I think that we will forget how to
work with this technology in a
few years;
Be more specific and add new
technologies or some tips and
tricks to improve your skills.

Have the contents about repairing STL been accurate?

44

2

2

Do you think the contents worked on reparation of STL files
have been enough?

46

1

1

More time to work on the
contents;
More practice;
Improvement of computers
because they are very slow.

Have the contents worked on materials for 3D printing been
accurate?

43

3

2

It is necessary more time to
teach the contents.
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Do you think that the contents about materials for 3D printing
have been enough?

46

Do you think the contents studied about design software and
the processing of the generated files are necessary to be able
to print 3D elements correctly?

43

Have the contents which provide the main websites to
download 3D files been accurate?

45

2

1

Do you think the websites to download 3D files we have visited
are enough?

43

2

3

Have the different shown software to design 3D models been
useful?

43

Do you think this software to design 3D is enough so as to be
able to print?

44

Regarding the different standards of 3D graphic files which
have been shown: * .OBJ; * .3MF; *.SCAD; * .STL; * .AMF.
would you consider them useful so as to know how to select
the most suitable one to use more accurately when designing
in 3D?

41

Do you consider these different standards of 3D graphic files
(*.OBJ; *.3MF; *.SCAD; *.STL; *.AMF) have been enough?

42

Different free software for the creation and modification of 3D
files has also been presented, have they been useful to design
and print in 3D?

47

Do you think the free software presented to create and modify
3D files has been enough?

44

Do you consider that doing practical examples of downloading
3D designs, and modifying them, have helped you to
understand the contents of this block?

46

Do you think you have acquired a complete picture of the
contents shown in this section to be able to print in 3D?

39

Do you think this block of contents is useful enough to
download, design or modify and finally print in 3D?

46

Do you have any suggestion to improve this block of contents
that you believe we should have to bear in mind for further
training?

46

1

1
5

5

Infection virus.

Autocad;
We need more time;

3

1

Fusion360 or Simplify3D.

7

2

4
1

1

3
2

1

Introduce a more practical part
to check if the contents
explained can be successfully
carried out;

8
More order when carry out the
practices.
2

1

1
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SOFTWARE
100%

2

0
1
6

90%
80%

4
0

0

5

2
2

1
1

2
3

1
1

3

12

5
0

1
2

3
2

5
0

1
3

7

4

1
0

2

3
1

2
0

2
0

1
1

8

0

1

70%
60%
50%

47
42

40%

44

44

46

40

43

46

43

45

43 43 44

47
41 42

44

46

34
30%
20%
10%
0%

YES

NO

I'M NOT SURE
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46 46
39

It can be observed that a high percentage of all the students who have participated in the
questionnaire consider that the Software module of 3D printing has a high quality and that the
contents are clear. Nevertheless, when we deep into the different questions, it is possible to find that
in the question about the need to make an introduction to refresh the background knowledge on 3D
printing, about 20% consider that it is not necessary.
Another question where the response has the highest percentage of “I’m not sure” is “do you think
you have acquired a complete picture of the contents shown in this section to be able to print in 3D?”,
as about a 18% have not a clear response. This is important to note, as it could be necessary to improve
some of the practical activities of this module in order to make students more comfortable and
confident with the contents learnt. This analysis of the responses is in line with some comments
received, as it is repeated several times that more practice is necessary, as well as more time to really
develop and make a deeper approach to the contents learnt.
Very
unsatisfied

Unsatisfied

Satisfied

Fairly
satisfied

Very
satisfied

Please, rate the information provided on the introduction to
3D printing

1

9

14

24

Please, rate the information provided on software and file
management for 3D printing

1

12

16

19

How would you rate your evolution in 3D printing after this
block of contents that has been carried out?

1

3

11

11

22

HOW WOULD YOU RATE YOUR EVOLUTION IN 3D
PRINTING AFTER THIS BLOCK OF CONTENTS THAT HAS
BEEN CARRIED OUT?

11
11

3
1

PLEASE, RATE THE INFORMATION PROVIDED ON
SOFTWARE AND FILE MANAGEMENT FOR 3D PRINTING

0
1

Fairly satisfied

Satisfied

19

24

14

9

0
Very satisfied

16

12

0
1

PLEASE, RATE THE INFORMATION PROVIDED ON THE
INTRODUCTION TO 3D PRINTING

22

10
Unsatisfied

20

30

Very unsatisfied

Regarding the level of satisfaction with the most important issues of this software module, it is
significant to note that most of the students rate them good or very good. But there is 1 person that
7
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systematically affirms that he or she is very unsatisfied with the information provided on the
introduction of 3D printing and the software and file management for 3D printing, as well as there are
3 more students that are also unsatisfied with the information provided on the introduction to 3D
printing.
As a consequence, we can assume that, although most of the participants in the pilot testing consider
that it is not necessary to make an introduction to 3D printing to refresh background knowledge, it is
preferable to deep into previous knowledge in order to update students who are not very familiar with
software in 3D printing.

2. HARDWARE

YES

NO

I’M NOT
SURE

ANY
SUGGESTION
IMPROVE?

TO

Do you think that the contents shown about the elements and
main components in a 3D printer are necessary to be able to
assemble a 3D printer correctly?

45

1

2

Thinking about contents related to elements or mechanical,
electrical and electronic components of a 3D printer, would
you rate the information received as accurate?

45

2

1

I think that we should learn a bit
more about the elements of the
3D printer in order to
understand it better and how it
specifically works;

Do you think the information provided about not only the
elements but also about the mechanical, electrical and
electronic components is enough?

42

Do you consider that you acquired enough knowledge to install
or reinstall the specific software and firmware on the 3D
printer's motherboard (Arduino)?

37

Do you think the contents shown about the assembly
procedures of a 3D printer are necessary to be able to assemble
it correctly?

45

3

Have the contents about the tools used when assembling been
accurate?

46

2

Have the contents about assembly techniques of the different
parts of a 3D printer been accurate?

45

3

Has the information about fixing and joining parts of a 3D
printer been accurate?

43

1

4

Do you think the contents regarding tools and assembly, fixing
and joining techniques of a 3D printer seen through the
training course have been enough?

41

1

6

A deep talk about motors and
their step and voltage settings.
6

5

6

More development
block.

of

this

Only to make the project longer
so we can learn more.

8
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Do you think you have acquired the necessary knowledge to
assembly and adjust a 3D printer?

35

Do you think the contents about verification and
commissioning of a 3D printer are necessary for the proper
functioning of it during 3D printing?

47

Are the contents about verification and commissioning of a 3D
printer accurate?

47

1

Do you think these contents about verification and
commissioning of a 3D printer have been enough?

42

2

4

Do you think you have acquired enough knowledge to verify
and start up a 3D printer?

43

1

4

Do you think that 3D elements printing practices are necessary
to obtain quality 3D printed products?

48

During the 3D printing practices, have you been able to relate
the defects to the parameters for the 3D printing process?

40

3

5

Have there been enough tips or recommendations on the
settings of the printer parameters?

42

1

5

Do you consider you have acquired enough knowledge to be
able to search, selecting, modifying and printing elements
designed in 3D?

43

1

4

Have the maintenance and adjusting techniques of a 3D printer
seen during the course been enough?

45

1

2

4

9
1

Make the project longer and go
into a little bit more detail with
all the information we learn.

9
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HARDWARE
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

YES

NO

I'M NOT SURE

When students have been asked about the hardware module, they have responded in general with a
very positive view. Some of the questions having less consensus are if they consider that they have
acquired enough knowledge to install or reinstall the specific software and firmware on the 3D printer's
motherboard (Arduino), where a 77% answered that they acquired enough knowledge, while the other
10
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33% thinks that they have not acquired this knowledge or they are not very sure. Likewise, the other
question with a lower rate of agreement or consensus is when students are asked if they have acquired
the necessary knowledge to assembly and adjust a 3D printer, as almost a 19% recognise that they are
not very sure and a 8,3% responds that they have not acquire the necessary knowledge.
Some of the comments received regarding the hardware module are:
‐
‐
‐
‐
‐

I think that we should learn a bit more about the elements of the 3D printer in order to
understand it better and how it specifically works;
A deep talk about motors and their step and voltage settings;
More development of this block;
Only to make the project longer so we can learn more;
Make the project longer and go into a little bit more detail with all the information we learn.

Very
unsatisfied
Please rate from 1 to 5 the information provided about main
elements and components of a 3D printer.

1

Rate from 1 to 5 the information provided about the
assembly techniques of a 3D printer.

1

Please rate from 1 to 5 the information received about the
several verification and commissioning techniques for a 3D
printer.

1

Please rate from 1 to 5 the training received through the 3D
printing course.

1

Unsatisfied

1

1

PLEASE RATE FROM 1 TO 5 THE TRAINING RECEIVED
THROUGH THE 3D PRINTING COURSE.

1
1

PLEASE RATE FROM 1 TO 5 THE INFORMATION
RECEIVED ABOUT THE SEVERAL VERIFICATION AND
COMMISSIONING TECHNIQUES FOR A 3D PRINTER.

0
1

12

Fairly satisfied

Satisfied

9

18

20

12

15

19

13

14

20

7

13

26

20

15

19

18

9

0
Very satisfied

Very
satisfied

26

14
13

1
1

PLEASE RATE FROM 1 TO 5 THE INFORMATION
PROVIDED ABOUT MAIN ELEMENTS AND
COMPONENTS OF A 3D PRINTER.

Fairly
satisfied

13

7

0
1

RATE FROM 1 TO 5 THE INFORMATION PROVIDED
ABOUT THE ASSEMBLY TECHNIQUES OF A 3D PRINTER.

Satisfied

10
Unsatisfied

20

20

30

Very unsatisfied

11
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Regarding the level of satisfaction with the most important issues of this hardware module, it is
significant to note that the responses are very similar to those of the software part, as most of the
students rate them as good or very good, although 1 person is very unsatisfied and another one is
unsatisfied with the training, the information received about several techniques for a 3D printer, how
to assembly a 3D printer of its main elements and components.
In conclusion, students seem to be very satisfied with the training about the software as well as the
hardware module. It is important to highlight that there are some issues as the realisation of an
introduction on 3D printing or deepen in some specific contents of the hardware part that is advisable.

12
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EVALUATION RESULTS: TEACHERS AND TRAINERS
1. SOFTWARE
YES

NO

Do you think it is necessary to make an introduction to 3D printing
to connect to students' background knowledge?

8

1

About the content about the history of 3D printing, do you think
that the content corresponds to the level of qualification obtained
by the student?

7

1

Do you think that the contents about the history of 3D printing
have been enough or should we expand them?

6

2

About the contents worked on 3D printing technologies, evolution
and type of 3D printers, applications of 3D printers, process and
stages of 3D printing, 3D scanning, laminators ... etc. Do they
correspond to the level of qualification obtained by the student?

8

1

Do you think that the contents about 3D printing technologies,
evolution and type of 3D printers, applications of 3D printers,
process and stages of 3D printing, 3D scanning, laminators ... etc.
have been enough?

6

Do the contents about the repair of STL files correspond to the
level of qualification obtained by the student?

6

Do you think the contents worked on reparation of STL files have
been enough?

6

1

Do the contents about materials for 3D printing correspond to the
level of qualification obtained by the student?

8

1

Do you think that these contents about materials for 3D printing
have been enough?

7

1

Do you think contents studied about design software and the
processing of the generated files are necessary so that the
students would be able to print 3D elements correctly?

9

Do the contents on the main websites to download 3D correspond
to the level of qualification obtained by the student?

8

Do you consider that the websites to download 3D files we have
visited have been enough?

8

I’M NOT
SURE

ANY
SUGGESTION
IMPROVE?

TO

I think that these contents are
enough, other contents are
more important.
1

1

Improve the material and
coordinate the 2 courses so as
not to do the same things but to
expand to new knowledge.
I do not think there was enough
time for the above.
I think that these contents
should be enhanced.

3

3

It took more time to create
more examples for repair.

2

I would have gone into some
concepts with more specific
guides and explanations.
I think it's necessary to enhance
these contents;

1

We should have seen some
other contents.

I think it is necessary for
students to know how to make
a 3D model as much as they
download;
1
We should have been working
on any other websites.
1

13
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Have different software shown to students to design 3D models
been the most useful?

8

Have the different software to design 3D models shown to
students been enough to reach the required level of qualification?

6

1
2

1

I think it takes more time to
reach the required level of
qualification. The next year we
will practice with the students
of 3D modelling in SolidWorks.
I think that students need more
skills about 3d modelling
software.
There would have been some
others, but they would have less
level.

Different standards of 3D graphic files have been shown: * .OBJ; *
.3MF; * .SCAD; * .STL; * .AMF. Are these standards fitted to the
level of qualification reached by students through the course?

8

Do you consider these different standard of 3D graphic files (*.OBJ;
*.3MF; *.SCAD; *.STL; *.AMF) have been enough for the students
to reach the required level of qualification?

7

After working with students with the different free software
programs proposed for the modification and creation of 3D files,
do you think that these programs are the most suitable for
students to design and print in 3D?

7

2

Do you consider that free software presented to create and modify
3D files correspond to the level of qualification of the students?

8

1

Do you consider that doing practical examples of downloading 3D
designs and working on them would help students to better
understand the contents of this block?

9

Do you think students have acquired a complete view of the
contents shown in this section to be able to print in 3D and they
will be enough to print in 3D with an adequate level according to
their level of qualification?

8

1

Do you think that contents from block I are useful enough for
students to download, design or modify 3D files?

7

2

1

1

Students must work also with
IGES and STEP format.

1

They are enough for students to
download, but I do not think
they are enough for design and
modify 3D files.

14
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SOFTWARE
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

YES

NO

I'M NOT SURE
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As it can be observed in the graphic, most of trainers and teachers consider that, in general, the training
block about software is quite useful and the contents are important and relevant for the students to
learn about 3D printing.
Nevertheless, there are some points that present a wider range of opinions, such as the question about
the length of the contents about the history of 3D printing, in which 3 teachers out of 9 consider that
they don’t agree or are not very sure about this. Other question to remark is that a third of participants
don’t think that the contents about 3D printing technologies, evolution and type of 3D printers,
applications of 3D printers, process and stages of 3D printing, 3D scanning, laminators ... etc. have
been enough.
In addition, 2 teachers considered that the number of software to design 3D models that have been
shown to students had not been enough to reach the level of qualification, and another one was not
very sure about this.
Completely
disagreed
Have the methodology and the proposed order of the
contents to be taught in the introduction been the most
appropriate to start this course block?

Slightly
agreed

Agreed

2

Have the methodology and the proposed order of the
contents to be taught about software and file
management been the most appropriate for students to
reach the required level of qualification?

2

2

4

3

4
0
0
2
5
0
2
0
0

Agreed

5

2

HAVE THE METHODOLOGY AND THE PROPOSED ORDER
OF THE CONTENTS TO BE TAUGHT IN THE
INTRODUCTION BEEN THE MOST APPROPRIATE TO
START THIS COURSE BLOCK?

Broadly agreed

Absolutely
agreed

3

HAVE THE METHODOLOGY AND THE PROPOSED ORDER
OF THE CONTENTS TO BE TAUGHT ABOUT SOFTWARE
AND FILE MANAGEMENT BEEN THE MOST
APPROPRIATE FOR STUDENTS TO REACH THE
REQUIRED LEVEL OF QUALIFICATION?

Absolutely agreed

Broadly
agreed

2
Slightly agreed

4

6

Completely disagreed
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Almost all teachers and trainers agree that both the order of contents about software and file
management as well as the order of contents to be taught are the most appropriate for students.
Although in this last issue two people slightly agree with this asseveration.
Strongly
dissatisfied

Dissatisfied

How would you rate from 1 to 5 the evolution of the
student participants in the 3D printing course after
receiving block I of training?

Satisfied

Quite
satisfied

Very
satisfied

1

5

3

All teachers and trainers are in a range between “satisfied” and “very satisfied” rating the evolution of
the students in the training, so we can conclude that in general the Software part of the training has
been positive and well received by teachers and students.

2. HARDWARE
YES

NO

I’M NOT
SURE

Do you think that the contents shown about elements and
main components in a 3D printer are necessary for students to
be able to assemble a 3D printer correctly? Do they correspond
to the level of qualification of students?

8

1

Thinking about contents related to elements or mechanical,
electrical and electronic components of a 3D printer, do you
think they correspond to the level of qualification of students?

7

2

Do you think information about elements or mechanical,
electrical and electronic components has been enough?

7

1

1

Do you consider that students have acquired enough
knowledge to install or reinstall the specific software and
firmware on the 3D printer's motherboard (Arduino)?

4

1

4

Do you think the contents shown about assembly procedures
of a 3D printer correspond to the level of qualification of
students?

7

2

After working contents about tools for assembly, do you
consider that these contents are the most appropriate for
students to use them to assemble a 3D printer?

7

2

After working contents about assembly procedures of the
different parts of a 3D printer, do you think those contents are

7

1

ANY
SUGGESTION
IMPROVE?

TO

Working a little more with
Arduino.

1
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the most appropriate for students to be able to assemble a 3D
printer?
After working the contents about assembly, fixing and joining
techniques of a 3D printer, do you think these contents are the
most appropriate for students to perform fixed or sliding joints
with the tolerance and quality required in the assembly of a
printer 3D?

7

Do you think the contents about tools and assembly, fixing and
joining techniques of a 3D printer seen through the training
course have been enough?

9

Do you think students have acquired the necessary knowledge
to assembly and adjust a 3D printer?

6

1

1

3

I think it takes more practical
work to improve this contents
block.
I would have gone into how to
do maintenance on the printer.

After working with students, the contents about verification
and commissioning of 3D printers, do you consider these
contents have been enough or do they need be extended?

7

2

Do you think students have acquired enough knowledge to
verify and start up a 3D printer?

8

1

While you have been doing the practical 3D printing exercises
with the students, have they been able to relate the printing
defects to the poorly selected parameters in the 3D printing
process?

9

After working with students, the contents about tips or
recommendations on the settings of the printer parameters,
do you think these contents have been enough or should they
be extended?

7

Do you consider students have acquired enough knowledge to
be able to search, selecting, modifying and printing elements
designed in 3D?

9

Have the maintenance and tuning techniques of a 3D printer
seen during the course been enough?

7

Show more video examples;
I think is difficult to acquire this
knowledge in a 100% online
training.

2

More time for exercises.

2
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HARDWARE
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

YES

NO

I'M NOT SURE
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The view of teachers regarding the hardware module is in general quite positive, as we can see in the
graphic. One of the questions more controversial for trainers is if students have acquired enough
knowledge to install or reinstall the specific software and firmware on the 3D printer's motherboard
(Arduino), as 45% of trainers agreed with that while other 45% were not very sure and 1 person
considered that it was necessary working harder on it.
Furthermore, there is a comment about the need of working more with Arduino programme. Another
remarkable question was if students had acquired the necessary knowledge to assembly and adjust a
3D printer, as 3 people answered that they were not sure; in fact, there were also some comments
that recommended to deep in this kind of contents.
Completely
disagreed

Agreed

Broadly
agreed

Absolutely
agreed

Rate if the methodology and the order of the taught
contents on the elements and the main components in a 3D
printer have been the most adequate for the students to
reach the required level of qualification.

2

4

3

Rate if the methodology and the order of the taught
contents on tools and assembly, fixing and joining
techniques of a 3D printer have been the most adequate for
the students to reach the required level of qualification.

2

6

1

Have the methodology and the proposed order of the
contents to be taught about verification techniques and
commissioning of a 3D printer been the most appropriate
for students to reach the required level of qualification?

2

5

2

Have the methodology and the proposed order of the
contents to be taught in Block II (Hardware) been the most
appropriate for students to reach the required level of
qualification?

2

4

3

3

HAVE THE METHODOLOGY AND THE PROPOSED ORDER OF THE
CONTENTS TO BE TAUGHT IN BLOCK II (HARDWARE) BEEN THE…

0
0

RATE IF THE METHODOLOGY AND THE ORDER OF THE TAUGHT
CONTENTS ON TOOLS AND ASSEMBLY, FIXING AND JOINING…

2
2

Agreed

6

2
3

RATE IF THE METHODOLOGY AND THE ORDER OF THE TAUGHT
CONTENTS ON THE ELEMENTS AND THE MAIN COMPONENTS IN A… 0
0

Broadly agreed

5

1

0
0

0

4

2

0
0

HAVE THE METHODOLOGY AND THE PROPOSED ORDER OF THE
CONTENTS TO BE TAUGHT ABOUT VERIFICATION TECHNIQUES…

Absolutely agreed

Slightly
agreed

4

2
1

2
Slighly agreed

3

4

5

6

Completely disagreed
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7

Regarding the hardware training contents, all the trainer’s and teacher’s responses oscillated in a range
between “agree” and “absolutely agree”. So, we can conclude that, in general, they consider that the
training contents are adequate to the students’ profile.
Yes, they
are
necessary

Yes, they are
necessary
and
properly fitted to
the students' level

Do you think the contents about
verification and commissioning
of a 3D printer are necessary for
students to calibrate and
correctly adjust the functioning
of 3D printers, and if these
contents correspond to the level
of qualification required of
students?

4

4

Do you think that 3D printing
practices carried out with
students on verification and
implementation of a 3D printer
are necessary to obtain quality
3D printed products, and if these
contents correspond to the level
of qualification required of
students?

7

2

They are
not
necessary

They are not
necessary nor
fitted to the
students' level

Yes, they are
necessary,
but
they are not fitted
to the students'
level

I am
sure

not

1

Almost all teachers and trainers considered necessary and that fits to the students’ level the contents
about verification and commissioning of a 3D printer, as well as the need of carry out practices with
students on verification and implementation of a 3D printer in order to obtain quality 3D printed
products.
Strongly
dissatisfied

Dissatisfied

Please rate from 0 a 5 the training students have received
through the 3D printing course.

Satisfied

Quite
satisfied

Very
satisfied

3

3

3

Taking into account this last question about the quality of the training, as well as the previous results
of the evaluation, we can conclude that the hardware training was quite well rated by teachers and
trainers, although there were some comments about the need to improve the practical contents about
the assembly and disassembly of 3D printers.
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CONCLUSIONS
In conclusion, this training has been quite well rated by teachers and trainers as well as by the students
who have received this pilot testing. they consider that the software and hardware contents are useful
and that they can be adapted and applied to complement different trainings.
Concerning the software module, students seem to be very satisfied with the training about the
software although it is important to highlight that it would be important to develop a more
comprehensive and wider introduction to 3D printing. As for teachers and trainers, this part of the
training is considered as good, although it could be necessary to more develop some contents.
Regarding the hardware module, students as well as teachers and trainers agree on the need of deepen
in some specific contents of the hardware part. In addition, students remark the importance of
realising more practice with 3D printing.
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ANNEXES

1. Students’ responses to the questionnaire:
a. https://docs.google.com/forms/d/15RMHM3DzoJ_fsUTAE6cJksvKR3W1kp6YRdGP58
Ha‐vE/edit?ts=5d1d5bb5
b. https://docs.google.com/forms/d/1kIk6oPCbygzuPLiB1NVWbIabhgXjcpMQFMCZj1ZS
jSI/edit?ts=5d1d5ca0
2. Teachers’ and trainers’ responses to the questionnaire:
a. https://docs.google.com/forms/d/1R4fefh6LPX6hmCWZCeATEWglKkHMWmgjRiN8p
ThD6X8/edit?ts=5d1d5c3f
b. https://docs.google.com/forms/d/1233FNUurSshgZITWhe0ztJo3q8CLCq3_GhJA1hhn
bGc/edit?ts=5d1d5cf3

23

The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
the views only of the authors, and the Commission cannot be held responsi‐ble for any use which may be made of the information contained
therein.
3D4VET 2017‐1‐ES01‐KA202‐03800

