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1. Introduction

The present documergrovides an overview on the conducted pilotiagtivities these include

the pilotingfor the guidelines andompetence units (CUs)Units of learning outcomes (ULOS)
and the Quality Assuranc&ystemof the International Additive Manufacturing Qualifiaar
System (IAMQSthe relatedreporting activities andhe achieved results of th#s' Stageof Real
CaseSenarios of the SAM projecthis overall reporisa deliverable oWP4(4.6)of the project,
whereasthe piloting events were conducted under teeope of WP$5.3 Piloting events of the

1% Stage Real Case Scenaridfe piloting stage included the implementation of the training of
the selected content and the collection of feedback using the feedback kit developed in WP2
(2.7Kit to collectfeedbackon the qualifications /training modulés

Following the Traithe-trainers event (5.1), the preparation of the piloting events started by
the distribution of the competence unitsunits of learning outcomeamongst partnersThe
piloting partners wee alsoprovided with a guiddor performingpilots, a template for national
reporting and the detailed description of their competence Lnihit of learning outcome$o

be able toprepare, conduct andebrief the piloting activitiesSpecificallythe pibting training
activities comprise virtual andin-personlectures assessment of participante collection of
feedbaclsfrom students and trainers andlsothe issueof certificates for participans.

The preparatiorfor the pilots of the 1 Stage Real Case Scenatarted in June 2020. The period

of implementation of17 competence unitg units of learning outcomesvith training and
reporting was encouraged and supported by various online alignment meetings and email
support. All piloting and reporting activities were conducted between November 2020 and
February 202113 Competence Unitarere implemented virtually and 4 esite as inperson
training and faceto-face meeting according to the corona safety measudastotal, the
implementationof the ¥ Stage Real Case Scenatiasl more than500 participantsin the
lectures,about40trainers giving the lectures ar@B7 attendeespassedhe final assessments.

2. Overviewon a2 G 3S wSIt /&S {OSYIFINA2aQ LAt 20AY:Z

2.1. Seeéction of piloting contents

In line with the findigs of D4.5 (1 Report onthe Analysis and Validatioof Skills Neegsthe
Process Engineer PBF. I OO2NRAYy 3 (G2 (GKS 92 C DAdZARStAYyS T2
O9YIAYSSNI t 26RSNI . SRvasQertrted2as th¢ fulk Bdfdssionall pitle
qualificationfor implementation in the 1 Stage of Real Case Scenarios. In the beginaing
revision processwvas done by a group of expert¢D5.2 1%t stage of real case scenarios
Professional ProfiléQualifications and CompetenceUnits) The implementation of the
guidelinecomprised the preparatioandthe conduction & well aghe compilation of results of

the practical lecturesgthe piloting ofthe content of the guideline, the scalled piloting activities.
According to thd AMQSQuality AssuranceSystem, the final assessments of the IAMQS should

be independent and comparable. Therefore, the developedmquestionswere verified and
approved ly EWF prior to the exam and the conduction of the exam was also supervised by EWF
or an independent expert certified by EWAtrthermore two individualcompetence unifrom
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another professional profile/ qualification eve chosen, namelythe competence units

G{AYdA GA2Yy OEBOWAS 2§y b3 NIE A Zuyithé corapBténtef

unitd { AYdzZ F GA2Y 1 yFf&aAaé 6/ cmo

2.2. Structure of theMetal AMProcess Engineer RBB Guideline

The International AM (Additive Manufacturing) Qualification G

OdZNRP LISFYKLYGSNYIFGAZ2YyFE t NRPOSaa

uideline  for
O9YIAYSSNIt2¢

professional profile fothe piloting activitiesin the ' Stageof Real Case Scenariosll 11

compulsory competence units (CUs), the optional Cdl &uMaterials CUs welenplemented
during the ' stageof Real Case Senarios.Figurel shows thestructure of the International
Process Engineer Powder Bed FusionilBesamGuideline. The piloted competence units are

marked in red.

* Contact Hours are the minimum recommended teaching hours for the Standard Routes. A contact hour shall contain at least 50

minutes of direct teaching time.

** Workload is calculated in hours, corresponds to an estimation of the time students typically need to complete all learning

E/IE PBF-LB
COMPETENCE UNITS
Recommended Expected
Contact Hours™ |_Workload™ _
CU 00: Additive manufacturing Process Overview 7 14
CU 01: DED-Arc Process 42 84
CU 08: DED-LB Process 35 70
CU 15: PBF-LB Procass 35 70
CU 25: Post Processing 14 23
CU 34: Process selection 28 56
CU 35: Metal AM integration 21 42
CU 36: Coordination activities 7 14
CU 43: Production of PBF-LB parts 21 42
CU 44: Conformity of PBF-LB parts 35 70
CU 45: Conformity of facilities featuring PBEF-LB 14 28
TOTAL 259 518
Optional CUs
ICU 26: Introduction to materials 14 28 |
TOTAL 273 546
Materials CUs™*
ICU 27 AM with steels feedstock (excluding Stainless Steel) 21 42 |
CU 28: AM with Stainless Steel feedstock 14 28
CU 29: AM with Aluminium feedstock 7 14
CU 30: AM with Nickel feedstock 7 14
CU 31: AM with Titanium feedstock 14 28
CU 32: AM with Tungsten feedstock 35 7
CU 33: Biomedical metallic materials 7 14

activities required to achieve the defined learning outcomes in formal learning environments plus the necessary time for individual

study.

**=A minimum of 2 CUs shall be selected from the list Materials CUs in order to successfully complete the qualification

Figurel: Overview oMetal AMProcess Engineer RBBModules

2.3.Pilot Activities according to the Metal AM Process EngineeLPBitiideline

In total, 15competence units of thdnternational Process Engineer PBB Guideline were

a

piloted. For each competence unit, lectures were developed and conducted, an assessment was
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done usinga multiple-choiceexam and feedback of trainers and participants was catbct
afterwards.Tablel concludeghe most important information on the piting lecturesinter alia

the number of participants, the period of implementation, the language of the piloting lectures
and the results of assessmerfturther information on the particular piloting activitigs
describedn the Annex 6.1).

Tablel: Key facts on piloting activities thfe Process Engineer RBB professional profile/ qualification

) & c o
O £ s S g > >
S 2|25 £ £ 52
o o | 2| g 5 | @ 3 S 5
Qo h =| O = e Q o v
£ g &2 a8 2 5
Z 5 | 5| E 8 | £ < c 3
S s | 5| 9 > | & | = % 8T
& 2 2|3 £ 13 |2 = S 8
2 £ E|5 1818 | o
= zZ | Zz| a o8 |2 2 QS
AM Process Overview | 16 | 3 |10.11.202Q; | ES | ES | Onsite as | 75% passed 16
(CU00) 15.12.2020 in-person | (120of 16 participants)
training
DE@RArc ProceséCUO1)| 18 |3 | 11.01.20212- | ES | ES | Onsite as | 100% passed 18
15.01.2021 in-person
training
DEDLB Process (CU08) 9- |1 |15.01.2021 | PT | EN | virtual 100% passed 8
11 26.02.2021 (5 of 5 participants)
PBFLB Proces&CU15) | 26- |1 | 15.12.202C; | IRL | EN | virtual 22% passed 40
41 15.01.2021 (8 of 36 participants)
Post Processin@CU25) | 18 | 2 | 21.01.2021¢ | GR | GR/| virtual 100% passed 14
22.01.2021 EN (13 of 13 participants)
Introduction to 47- | 2 |02.11.202C; | UK | EN | virtual 91.7% passed 52
Materials (Metals and | 60 07.12.2020 (44 of 48 participants)
Alloys)(CU26)
AM with Steel feedstoch 41- | 3 | 21.01.2021c | BE | EN | virtual 80.5% passed, 46
(CU27) 76 16.02.2021 (33 of 41 participants)
AM with Nickel 47- | 3 | 11.01.202%k | BE | EN | virtual 84.4% passed 39
feedstock(CU30) 52 19.01.2021 (38 of 45 participants)
Additive Manufacturing| 16 |1 | 07.01.2021 +| ES | ES | Onsite as | 87.5% passed 16
with Titanium 12.01.2021 in-l?e_fson (14 of 16 participants)
Feedstock (CU31) training
Process Selection 13 |3 ]08.01.2021k | FR | EN | virtual 85 % passed the 13
(Cu34) 15.01.2021 theoretical exam, only
53.8% also passed thg
practical exam
(7 of 13 participants)
Metal AM integration 18 |3 | 05.01.2021k | ES | ES | Onsite as | 100%passed 18
(CU35) 08.01.2021 in-person
tralnlng
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Coordination of AM 29 |4 |12.01.2021 +| UK | 17 | virtual 100% passed 30
(CU36) 19.01.2021

Production of PBEB 35 |2 |03.11.202¢; | IT |EN | virtual 94.3% passed 35
parts(CU43) 21.12.2020 (33 of 35 participants)
Conformity of PBEB 35 |2 |12.11.202C¢; | IT | EN | virtual 74.3% passed 31
parts(CU44) 14.12.2020 (26 of 35 participants)
Conformity of facilities | 17 | 2 | 06.01.2021¢ | PT | PT | virtual 100% passed 17
featuring PBR.B(CU45) 12.01.2021

2.4. Structure of the Metal AM Designer for PBF Processes Guideline

In the I** Stage Real Case Scenario, two individual competence units fromdiriteenational

Metal AM5 S&AJYSNI F2NJ t. C LINRPOSaasSa¢é¢ o6SNB LIAf20SRO
qualification, that was developed within the CLLAIM proj26t{-3309/591838EPP1-2017-1-
ESEPPKASSA2017-2020) is shown irFigure2. The conducted competence units are marked

in red.

ED PBF
Recommen
COMPETENCE UNITS dlzd Expected
Contact Workload*
Hours* *
CU 00: Additive manufacturing Process Overview 7 14
CU 25: Post Processing 14 28
CU 59: Relevant principles of PBF Processes for Design 21 42
CU 60: Design Metal AM parts for PBF Processes 28 56
CU 61: Simulation Analysis 21 42
Subtotal (without optional CUs)
CU 62: Simulation Execution 21 42
Total 112 224

* Contact Hours are the minimum recommended teaching hours for the Standard Routes. A contact hour shall contain at
least 50 minutes of direct teaching time.

** Workload is calculated in hours, corresponds to an estimation of the time students typically need to complete all
learning activities required to achieve the defined learning outcomes in formal learning environments plus the necessary
time for individual study.

Figure2: Overview of Metal AM Designer for PBF processes modules

2.5. PilotActivities according to the MetAM Designer for PBF Processes Guideline

Two individual competence units from thiletal AM Designerfor PBF Processesere
implemented during the $Stage of Real Case Scenarifise piloting activities followed the
similar procedure as described in secti®13. The Table2 below shows key facts of the pilot
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activities for the Metal AM Designer for PBF Processes GuidElinder information on these
activities can be found in the annex.

Table2: Key fats on piloting activities of the Designer for PBF processes competence units

> . 5 s | . .
S_) € IS g QC, = o>
5} G ” < 8 c j=20)
] 3] Q = = ) A > 5
2 = = o) 2 e O o n
£ c S | & a 3] ) O
=} o = £ u“— - 2 n o
B o g | 2 S | 2| % o 273
3 9 S |3 2 | € | ° 5 S Q
2 E | |5 1218 |3 5o
= z zZ | a S0 = x o S
Simulation Analysig 11- 3 14.0%2021¢ | ES | ES | virtual | 85.7% passed 10
(CU61) 12 21.01.2021 (6 of 7 participants)
Simulation 33 3 11.0120213- | EN | UK | virtual | 100% passed 17
ExecutionCU62) 24.02.2021 (16 of 16 participant)

3. Final @sessment

After giving the lectures according to th&MQSGuidelines, a final assessment was conducted
with the participants. For every theoretic module, the piloting partner prepared multiple choice
questionsto coverthe subjectsof the Competence Unit Units of learning Outcomesvhich
werethenanalysed and approvduy the International AM Qualification Counpiiior to the final
assessment of participantdhe students hadimited time to reply to the multiple-choice
questiorsand the exam was supervised by EWW4-part of the IAMQS Quality Assurance System
proceduresto ensure harmonised trainingnd assessmenfTo pass the competence unit
successfully, at least 60% of correct answers were required. Some partners offered a second
exam for participants, who failed the first final assessménme partner did also a practical
assessment by having a case study. Theesits had to analyse a given scenario and had to
perform a cost estimation based on different machine systems and targeted variables. Due to
the situation caused by the coronavirus, a virtual assessment was conducted by the majority of

the partners.

The main resultsof the examsare shown in the tableabove (Tablel and Table2), further
information can be found in the Annelf.the number of participants in the exam differs from
the number of participants in the t&¢ures this isindicatedin the tables. In total, 3370f 408
participants passed the final assessment during the impleation of the ® Stage of Real Case
Scenarios.
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4. Feedback resultsnd recommendations

After going through the pilotingrocessf a competence unithe participants and trainers were
asked to fill out a feedback survepestionnaire.420 of the participants answered to the
feedback survey (21.67% femal@8.33% male)seeFigure3.

Gender Distribution

329 = female

masculine

Figure3: Gender distribution duringst Stage of piloting
Below, the main results of the answers from the feedback survey are summarized:

- After visiting a piloting course and the respective assessment, the participants were
asked if the course had met their expectations. 385 (91.67%) ofatiejpants who did
GKS FSSRol Ol adzaNBSesxI |yasSNBR gAUGK d,9{£f£d c
had not met their expectationseeFigure4.

Did the course meet your expectations?

35

= yes = No

Figure4: Distributionif the course met the expectation§the attendees

- The results ofhe feedback survey indicate the opinion of participants regarding the AM
qualifications and training modules on relevance, quality, attractivenadsusability.

x  When asked to select the most applicable answer to the statemiehtK S G NI A y A y 3
sessions were quite dynamic, in the sense that they were engaging and involved
AYGSNY OGAGS | OGADAGASEF72.896% 43063 of RIth2 T 0 SAY :
participants from the survey agreed with this statement (198 (47.14%) agreed,
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108 (25.71%) agreed strongly). Only 25.48% (107) did not agree with the
statement (84 (20%) disagreed, 23 (5.48%) disagreed strosghlalsoFigure

5). There is slight a deviation in the overall numbers of participants because one
SINIe& FSSRol Ol adaNBSe KIFIR (KS LRaairoAift Al
7 participants in the implementation of Competence Unit@gerall, there was

a positive attitude towards the dynamic, engaging and interactive activity.

The training sessions were quite dynamic, in the sense

that they were engaging and involved interactive
activities, instead of being just expositive).

198
108
84
23
7
I S
strongly disagree disagree neutral agree strongly agree

Figureb: Opinions on the dynamics of the course

X

To check the relevance and usability of the implemented content, the
participants were asked to assess the relevancehef course to their job
FOGAGAGASEAD ¢KS LI NIGAOALI yGa O2dzZ R NI GS
Al OAATFTASR Sy2dAKes aGaliAaFTASR Sy2dzaAKeé |y
to not give an answer on this question. The majority of the 420 gipethts (360

LI NOAOALI yias ypdrwmi0 NIGSR 0KS NBfSGIyoO
0SUGSNY hyteée odePpw: 2F GKS 20KSNJ FGGSYRSS
Sy2dzaKé 2N GLR22NI & &l 0AAFASRéd ¢KS 2SN
partiOA LI yia GAO1SR aGLR22NIeé alridAaFASREI oc
on®dtc20 RAR y20 3IAGS Iy FYyasgSNWP mpn o6ocd
Sy2dAKéx | G20Ff 2F wHwnc O6npedsepsedlsoSASY U A
Figure6. To sum up, the relevance of the activities was seeatisfying by the

majority of the participants.
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The relevance of the course to your job activities...

36
20
4
]

poorly satisfied not satisfied satisfied enough  very satisfied N/A
enough

Figure6: Opinionson the relevancef the course

- Altogether, the quality of the implemented Competence Units was seen as very high
since 397 (94.52%) of 420 participants would recommend the visited course to others,
only 23 (5.48%) would not recommend the coyrseeFigure?.

Would you recommend this course to others?

23

= yes no

Figure7: Proportiors of those who would recommend the training to othersot

All partners wrotea report on their experienceduring the ' Stage of Real Case Scenarios, the
collected feedback and recommendations as wethaoutcomes of the piloting activitiedwo
debrief meetings with th partners were conducted teummarie the recommendations given
and to discuss and elaboratpossibleimprovements Further detailed information on the
feedback of some Competence Units can be found in the Arth&x k the following, the main
identified aspects athrecommendationgiivenare summarized
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- Preparation ofstudents and trainers:

i The expectations and the process of training, assessment and feedback for SAM
and the IAMQS (first feedback and follaw feedback) will also be addressed
for trainers andparticipants

i The guidance document for piloting will be revised to help trainers when
preparing the piloting activity

U Inthe next piloting activities, to guarantee that the Learning Outcomes, subjects
and the assessment procedure regarding the Competenoi Will be
presented to all students / participants in the beginning of the course

U Every student that wishes to visit several Competence Units is invited to do so,
therefore, the dates of all piloting events of th&?2tage will be published on
the samedate

U Itis recommended to have a basic knowledge on Additive Manufacturing (AM)
before attending a more advanced Competence Unit, if the participants of the
piloting events have no further basic knowledge on AM, they shall either visit
Cuoo0

0 few participarts of the piloting events had difficulties to understand the
objective of the piloting event, some had no knowledge on AM

- Attendance:

U The participants will be informed in the beginning on the process of the piloting
activity, so that they will be aware afl the steps/ actions included

0 The assessment will be scheduled early enough, so that participants can book it
in their calendars

i The feedback survey will be done directly after the assessment with multiple
OK2AOS |jdzSaid A2y dandit@ lowerZa2phsiiblerhid@d for thelzii Q a
survey

i The F Stage of Real Case Scenarios had only 21.7% women, the reaching of
gender balance will be a focus in th¥ Stage of Real Case Scenarios

i there was a deviation between the number of participants of ketures, the
assessments and the feedback survey

- Virtual/ distance learning:

i By having virtual lectures, participants from all over the word (could) attend the
piloting activities of the SAM project

i It is recommended to follow a blended scheniepossble according to the
COVIBL19 situation), to combine online / distance learning implementation with
in-person practical sessions in the laboratory

i If the lectures are implemented virtually, it is recommended to have shorter
sessions per day (e.g. half dassions or 2 hours per day), to use videos and to
pay attention on an active link between teachers and trainers

i Online / distance training requires the active assistance of trainers during / after
the lectures

i Due to the situation caused by the coronamry it was not possible to have all
piloting events as iperson lectures
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Some participants who attended the virtual lectures wished to havparson
lectures

- Practical training:

i

virtual reality or more practical exercises can be used, bmdlsessionsluring
virtual lectures could be used

currently, the guidelines for each CU recommend the contact hours for the
practical training, every organisation can deliver more practical sessions
according tahe demandor to have more active parts

some participats asked for more practical resources / practical training tools
and examples

- Assessment method:

i

The wording from official standards will be used for the assessment (e.g. PBF
LB instead of SL®) in order to guarantee a common understanding of the AM
processes

One harmonized multiplehoice question per recommended contact hour is
the minimum requirement in terms of assessment for all participants, additional
methods can be developed for the assessment by each AM ATB (authorized
training body) or AM AR (authorized national body) to test the required skills
described in the guideline and to offer to possibility for participants to improve
their final result

Possible additional assessment methods are essay questions or case studies,
which will be implemated in the 29 stage of Real Case Scenarios Pilots

More time (1.5 minutes) will be considered to reply to the multipleice
questions by participants of the advanced level

For each practical assessment, a practical assessment criteria matrix will be
defined and prepared to harmonize the practical assessments

The multiplechoice questions for CU15, CU26 and CU36 will be reviewed.
some students and trainers stated that time devoted to answering muitiple
choice question was too little and that multiptdoice questions cannot test all
skills described in the guideline

- Revision of guidelines:

i

Some Competence Units will be revised by the IAMQS (International Additive
Manufacturing Qualification System), as the partners recommended the

revision: CUQO, CU08, Z1) CU45, CU61 (in alignment with CU62). Some of the

reasons were that the content has to be adjusted to the described learning

outcomes or to the changed state of the art or the recommended contact hours

did not match to the content described.

after prepaing and conducting the lectures and assessments, some trainers
reported, that adjustments to the guidelines would be useful
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5. Conclusion &utlook

A total of 17 Competence Units were implementddring the F Stage of Real Case Scenarios
with over 500 participants (about 22% female), 40 trainers and 337 passed final assessments (of
408 students who attended the assessmemitl partners wrote reports on their experiences
and two debrief meetings with an internal discussion and summardfitige recommendations
given were conductedThe outcomes and recommendatiofsr improvementachieved by
these piloting activitiesvill be considered for the ™ Stage of Real Case Sceosu{i. a.the
identified competence units and assessment questions will be revised, recommendations for
practical assessments will be defingparticipants will be informed on the guidelines and
learning outcomes of the piloting activjtynore advanced levels wikkceive 90 seconds per
Multiple-ChoiceQuestior). Furthermore, the template for the report as well as theidance
document for piloting will be revised according these results.
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6. Annex

6.1. Further information on the conduction l&fctures and assessment

The bllowing section providemore detailed information on the pilot activitieduring the 2
Stage of Real Case Scenarios in the SAM prdjdcimplemented Competence Units (CUSs)
belong to the IAMQSI he main information can be found Trablel and Table2 above.

6.1.1. CUOO: Additive manufacturing Process Overview

TheCompetence Uni€CUQO was piloted by the SAM partner Lortek in S@@ierri Escolagnd
Spanish language on",019" and 26" Novemler and ¥ and 9" December 2020 as an-person
piloting event. They had-2 hoursin the afternoonfor every lecture. The pilot course was given
withinthea I 8 1 SN & a 102 UAIRIS A y ,LLFOR deisiudehts dttended the full
piloting process bCUQO. An overview on the most important AM processes was gwitan
factual and broad knowledge of theory, principles and applicability of the several prodssses
different professors The final assessmentwas done on 1% December 2020,75% (12
participants) @gssed the examwith 67% or 83%, 4 students failed with 33% or 50%.

6.1.2. CUO1: DEArc Process

The Competence Unit CUOL (DE2 Process) was piloted by the SAM partner AITIIP in Spain
from 11 to 15 January, 2021. The training was conductedastdaface training in the AITIIP
facilities. Even practical demonstrations we@@ssiblein compliance with the hygiene measures
required due to the pandemic caused by the coronavirus. The 18 participants (5 women and 13
men) were in the age range % and most of them came from the sectors industrial equipment
and tooling and automotive. Their education background was mainly master of engineering. All
18 participants of the pilot event successfully passed the exam with results between 76% and
100%.

6.1.3. CUO8DEDLB Process

The SAM partner FavoritAnswer (FA) implemented the Competence Unit CUGBBIMEGCess)
virtually between 1% January and 26 February 2021 using Microsoft Teams in 4 ‘dalj
sessions. 9 to 11 participants joined the training sessions.

There were two final assessments conducted virtually via MS Teamd"d¢8 participants) and
26" February (2 participants). All 5 participants who did the exam, passed the exam with results
between 64% and 93%.

6.1.4. CU15PBFL.B Process

The Competence UniCU15 was piloted virtually between the 1®ecember 2020 and 15
January 2021 by the SAM partner IMR (Irish Manufacturing Research) as there was no
opportunity for onsite delivery of training due to COMI® restrictions. For a successful
implementationof the qualification, representatives from industry, who are working actively in
AM, were invited to join the piloting events. The main background was in the medical field,
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representative for the user base in Ireland. The 9@eorded modules were shared specific

times with 26 to 41 participantdo guaranteethe connection to trainers, different channel for
communication were offered, a comments section on each page, feedback form for each lesson
and email address artélephonenumbers to contact the trainers directly.

The assessment for thgilot took place on Friday the #f January. Thirtgix of the course
attendees participated in the exam which was invigilated by representatives from EWF and IMR.
22% of the 36 particgnts passed the exam. A second exam is planned for participants who
failed or could not attend the first exam.

6.1.5. CU25: PodProcessing

The Competence UnEU25 was piloted as web session off 2dd 229 January 2021 (5 hours
each) with 18 students on each day by the SAM Partner Laboratory for Manufacturing Systems
& Automation (LMS). 9 of the 13 students who answered the feedback questionnaire were male
and 4 of them female and they came from Greecel(ia (3), Portugal (3), Belgium (1), Nigeria

(1) and Turkey (1). Most of students belonged to the age range-863@ars old, 4 were under

26 years old and 1 at the age range of5¥years old. As educational background 10 of them
have Engineer or M@8sS N& RSINBSIT H . I OKSf 2NNR&a RSINBSI m {
and 1 toward graduating from Engineering school (multiple answers by students). The sectors
they came from are Aerospace (4), Defense (3) Industry (1), 4 are currently unempiayed a
seven belonged to the academic sector and education (multiple answers by students). After the
lectures, 13 students took part in the theoretical exam, all passed with 64% to 100% correct
answers.

6.1.6. CU26Introduction to Materials (Metals and Allpys

TheGompetence UniCU26 was piloted by the SAM partners Brunel University London (UBRUN)
and Ansys Granta (GRANTA). The course was conducted online via MS Teams on several days (2
hours each) in the period fron®November to 23 December 2020 with each between 47 and

60 participants 65% were male and 35% were femal@e highest educational background of

GKS LINIAOALIYGA GFENASR FTNBY 9y3IAYSSNI 2NJ al ai
Doctoral degree (17%), School cécate (13%) and high degree vocational training (2%). The
remaining 13% comprised undergraduate students, bachelors, masters and doctoral students. A
substantialproportion (51%) of the participants were based in the UK. Turkey, India and Greece,
which repesented 14%, 8% and 6%, respectively, of the participants followed this. The
remaining participants came from Bulgaria, Germany, Portugal, Spain, Pakistan, Mexico, China,
USA, Malawi and Brazil. The pilot course gave the students a thorough introductizaterials

with a focus on metals and alloys and covered the following topics: 1. Structure and properties

of metals and alloys; 2. Solidification and Phase Diagrams; 3. Solid state transformations and TTT
diagrams; 4. Failure mechanisms: fracture, fagigtreep.

After attending the lectures, 45 participants attended the first theoretical assessment bn 26
November, implemented virtually usirigicrosoft Forms. 4Iparticipantspassed, 4 failed. One
did a second assessment successfully Brid&cember 3 Others did their first exam at'7
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December, 2 passed. In total, 48 participants did the final assessment of CU26, 44 students
(91.67) passed the exam with 64% to 100%.

6.1.7. CU27AM with Steel feedstock

The Competence Unit CU27 (AM with Steel feedstock) wimseol by the SAM partner EPMA
(European Powder Metallurgy Association). The course took place on 10 dates exclusively online
via Microsoft Teams2(., 22., 26., 19.01.2021, 1., 2., 8., 9., 15., 16.02.20218.individual
sessions lasted 1.5 to 3 hoursigBtly more than half of the participants were not from Europe.

All participants had an academic background and most of them were younger than 36. 24% of
the participants were female.

After attending the pilot activitjectures 41 students participateih the theoretical assessment.

In the first assessment, 21 (51%) of the students passed. In the second test phase, 12 of the
previously failed 20 students passed, so that a total of 33 students (80.5%) passed the
assessment for CU27.

6.1.8. CU30AM with Nickeldedstock

The CompetencdJnit CU30was piloted online using MS Teams orf"113" and 19" January

2021 with sessions of-2 hours each day by the Belgian SAM partner European Powder
Metallurgy Association (EPMA). This course aimed to give students a thorough introduction to
materials with a focus on different types of Nickel as feedstockroaycing AM parts.

Each session was attended by 47 to 52 students from mainly Turkey, India and China. Students
came from Aerospace (33%), Defense (23%), Automotive (13%), Industrial Equipment and
Tooling (13%), and other (18%). Their educational backgretas mainly engineers with and

MS degree (59%), and PhD degree (31%) followed by BS d2§#%6E The expectations of the
students were mostly satisfied in course CU30. 90% of the students replied that course has met
their expectations, and 97% of theustents replied that they would recommend the course to
others. Some participants failed the firstssessmentbut were successful in a second
assessmenta total of 84.4% passed the exam.

6.1.9. CU31: Additive Manufacturing with Titanium Feedstock

The SAM partnefLortek also implemented CU31 (Additive Manufacturing with Titanium

Feedstock) as thISNE 2y f SOGdzNBE 4G D2ASNNR 9ao02inl Ay { L
LYRdzZZAGONRLFE ' aé¢d ¢KS LAE20 6Fa OFNNARSR 2dzi 2y
12.012021). 16 students had been selected to undergo the assessment after the lecture which

gl & R2YyS 2ytAYyS dzaAy3a GKS ai0dzRSydaQ fFLIG2LIAP h
or 50%, 12 participants (87.5%) passed the exam with a percentage beté&enrél 93%.

6.1.10CU34Process Selection

TheCompetence Unit CU3#®rocess Selectiomaspiloted onlineusing Zoonbetween the &

and 19" January 2021half day of 24 hours for each sessioby the French SAMartner EC
Nantes Ecole Centrale de Nantes). AlB participants were Maste® &tudents in Industrial
Engineering and most of them (85%) were not working at any organization when this pilot was
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conducted.This pilot study took benefit from three trainers, in three differ@etds of expertise

in AM education. The first part of the course, AM Job analysis, was taught by two trainers, the
one was a fulprofessor in industrial engineering at EC Nantes who has been working in AM
domain for around 30 years and another one wasaaing supervisor from Fraunhofer. Also

PhD candidate in EC Nantes who is specifically doing research on cost models in AM lectured the
second part of the course, economics and productiMitye to the restrictions caused by the
corona virus pandemidhe course was implemented virtually. Therefore, the number auf
contact hours had to be decreased to 20, as demonstration, practices experiences and group
discussions ossite were not possible.

After participating the piloting sessions of CU34, the L@lehts did the theoretical assessment

and a practical exam. First, students had 20 min to answer 20 multiple choice questions. Next,
they were given a case study and hadarmalyzea given scenario and had to perform a cost
estimation. 11 out of 13 studerntpassed the theoretical exam, but only 6 out of 13 passed the
practical exam.

6.1.11 CU35Metal AV integration

TheCompetence Unit CU3Bas implemented by AITIIP Technology Centre in Spain from 5th to

8th January 2021 as an-person piloting event28% of thetotal of 18 participantg26 to 45

yearsoldg SNBE 62YSyd ¢KS Y2ald 2F LINIAOALIYGA RSTAY
equipment and tooling (44%) and automotive (39%). Jointly the sector mentioned in the
questions, participants also mentionedomtics. The education background is mainly master or

engineering (72%)All participants passed the assessment after the pilot activity. After the
participants attended the lecture, they did an exam online through the Webex tool with 20

questions relatedd the CU35 content. All passed with 74% to 100%.

6.1.12 CU36Coordination of AM

TheCompetence Unit CU3&oordination of AM) was piloted virtually via MS Teams twice by
the SAM partner MTC with 22 participants on 12 January 202lrther participants have
completed parts of the courdeand 11 participants on 19 January 202Xu@her participants

have completed parts of the coursdlost attendees had several years of experience in the AM
field although a small number had no direct experience and a cohbpte only recently
graduated.50% had aerospace links, 33% defence, 23% from automotive, 20% from industrial
equipment and tooling, 17% with other sectors and only 3% from the consumer goods sector.
All participants had a successful exam after the pilosictivity and passed the assessment.

After participating the CU36 pilot course that was held twice on 12th and 19th January 2021, 27
students and 2 trainers of the pilot course successfully passed the exam with results between
60% and 100%. Two of the 2@rpcipants made the assessment via email since it was not
possible to take part in the online conducted assessment due to company security policy.
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6.1.13CW3: Production of PBEB parts

The SAM partner POLIMI from Italy piloted the Competence Unit 43 (ProdwudtRBH_B parts)
0SU6SSY HYR b2@0SYOSN)I Hnun YR uwmald 5SOSYOSN T
lectured virtually using the Cisco Webex platform on two full days (03.11.2020 & 12.11.2020)

and one half day (17.11.2020). 35 of the students did thal fassessment for CU43 conducted

online, 94.3% of the participangassed

6.1.14CU44Conbrmity of PBALB parts

The Competence Unit CU4€dnformity of PBEB party was piloted virtuallyby the SAM
Partner Politecnico Milano (POLIMI seven dates in Noversband December 202@ith 2-8
hours eachAll online classes wemrried out using the Cisco Webex platform or the Panopto
platform when classes were delivered with the contribution of external speakérstudents
participated the lectures.35 students were selected to attend the full piloting activity with the
final assessment and the feedback surved.3% passed the exam

6.1.15CU45Conformity of facilities featuring PiBB

The Competence Unit CU45 (Conformity of facilities featuring-lEBFwasimplemented

virtually via a ZoorMeeting by the SAM partner 1ISQ betweehJanuary and 12January 2021

Ay t2NldzaAlfo L{v O2yRdzOGSR G(GKS tSOGdc2NBa Ay GKS
days. From the 21 participants attended 17 participartsddectures. These 17 did the final

assessment on the ¥2January 2021, all of them passed.

6.1.16 CU61 Simulation Analysis

The Competence Unit CU6(Simulation Analysisyas piloted in January 2021 by the SAM

partner Fundacion IDONIAL as remote training.tfdiaing was given on 14 15", 19" and 2%t

WI ydzZr NBE HnaumM gAGK KFEF RIFEI®@ GNIXAYyAy3a o0SdisSSy
participants were informed about the content of the course by some slides via email in the
beginning. Different tools,uch as ANSYS Workbench and ANSYS APDL, were used to conduct
0KS GNIAYAY3 F2NI/!'cmd ¢KS GNIXAYyAy3a gt a 2FFSNS
The course was structured in a summarized way based on 3 axes: A first axis, focused on
providing atendees with a complete introduction to the discipline of finite element simulation,

starting with its basic concepts (initial definition, types of analysis, meshing, identification of
materials, definition of loadsetc.), addressing the concepts of ntinearity and coupled

calculation, and also making an introduction and approach to simulation tools. A second axis,
aimed at addressing the finite elements analysis/simulation itself, addressing from the previous

CAD design to the different simulation tyipgies (different scales and thermal and mechanical

aspects) and their implications for additive manufacturing technology, complementing these
contents with a practical case that is developed throughout it, and with a final section of
documentation of thesimulation. A third axis, which condenses the training around topological
optimization. After attending the CU61 pilot course, 7 of the 12 students attended to online

exam that was conducted online by CESOL as the ANB for the Spanish ATB IBONIAL.
participants passed the exam (85.7%), 1 failed the exam.
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6.1.17.CU62 Simulation Execution

The Competence Unit CU62 (Simulation Execution) was implemented in January 2021 with 33
participants by the SAM partner Ansys Granta (41 had registered before). The lecture was
implementedvirtual by MS Teams, the maximum number pafrticipantswas limited, the
participation was open to all countries. People from USA, Japan, UK, Portugal, Greece, South
Africa, Italy, Spain, Turkey, Germany, India, Austria and Mexico attendedlitieg activity for

CU62. The Ansys Learning Hub online platform was used for the implementation. Ansys Granta
started with a live opening session and next, participants had-@emnand trainings with self

paced videospresentations short quiz, simulén software. Anytime, they had the possibility

to chat with experts. In addition, three live Q & A sessions were conducted.

The assessment was carried out using a mukipleice Forms survey shared with the students

during a live Teams meeting under thvigilation of EWF representative. Only 16 of 33

participants attended the multiplehoice exam. 100% of the participants of the exam received

over 60% total marks and passed the test, 13 participants received over 70%, 9 over 80% and 3

over 90%. ConsiteA y3 (G KS ay2 FiGSyRIyOd0S¢ i GkKS SEIFY 0O
would be 48%.

6.2. Further information on the feedback from trainers and participants

After going through the piloting of a competence units, participants and trainers were asked t
fill out a feedback survey questionnaire. The following sections describe the gathered results
FNRBY G(GKS &d0dzRSyidiaQ yR GNIAYSNEQ FSSRol Ol & dz2NID!

6.2.1. Feedback on CUQO: Additive manufacturing Process Overview

16 Spanish students answered the feedback survégr dfie inperson piloting of CUQO, 3
feminine, 16masculine the majority (15) was younger than 26 years, one was between 26 and
35 years old. All participants had a mducation as engineers, 62.5% had no previous AM
knowledge. 94% were satisfied withet course and would recommend it.

The trainers were rated very positively. For some other aspects, the ratings were not satisfying.
A reason is seen in the piloting of the methods on different days, though, the students might
have had difficulties to coratt the topics. It is recommended to have an introduction to the
overall project in addition to the piloting of single competence units to reveal the purpose of the
course.

The students liked the detailed process overview and value the new knowleddeiofuture.
Feedback was given, that the time might be too short for all process details and participants
missed more practical tasks and would prefer to see machines running with the AM processes
and to have more practical time. The context is impor@asthe participants only attended two

CUs in the framework of the piloting events. CUOO should only give a short overview on the
processes and has no practical work included. The information on the process which is focused
in the respective professional giile will be more detailed and there will be more practical
content in the following competence units when attending lectures and competence units of a
full professional profile.
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3 trainers answered the feedback survey for CUOO, they were mostly satisflethe structure,
content, infrastructure and support provided. They suggested for future pilots to give an
introduction for the student to understand the context of a single competence unit, to add more
practical content and to unify the questionstime assessment. They praised the possibility for
the students to receive a certificate, the conduction of the online assessment, the industrial
orientation and the interaction with the students.

6.2.2. Feedback on CUODEDArc Process
2. Please select the gendau identify better with (for gender balance reporting duties, only)

3. Please select the age range you are in

2 Porfavor, seleccione el génerocon el quese 3 Por favor, seleccione su rango de edad:
identifica (Unicamente debido a la obligacion
de informar sobre el equilibrio de génera)

11%2 33%@
< 26 26-35
28%is) 72%113)
Femening Masculing
56%(10) 0% o)
36- 55 = 35
4 18
Standard Deviation Responses
384 18
Standard Deviation Responses
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4. In which country is your AM training course taking place?

4 ;En qué pais ha tenido lugar su actividad formativa en FA?

100%018) 0% 0 0% (0) 0 (0
Ezpafia Austria Bélgica Bulgaria
0% (0) 0% (0 0% () 0% (0)
Creacia Recdblica de Chipre Republica Checa Dinamarca
0%(0) 0% (0 0% () 0% (0)
Estonia Finlandia Francia Alemania
0%(0) 0% (0 0% () 0% ()
Gracia Hungria Irlanda Other
436 18

Standard Deviation Responses
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5. What is the main activity/sector of your organisation?

5 iCual es el sector principal en &l gue se focaliza su organizacien?mas de una respuesta es

posible)

L3

o w

2ER(E)
Arrespacial

1% (20
Construcoidn

L W]

iraibiajarcks &n ringuna
arganizaciin

35

R SpOnSEs

En eshe mormemia, no eshoy

= -; - "
o T e o w.af’

o ~
& o " ot

B (7] 17 (3] s Y]
Aiomociin Delerea CONESLETI
11%(2) (1] 4% (5]
Enegla Ealud Equips ¥ Leikje industrial
T3]
Dera (por fawor, especifique)

Garmedrico Induirial. Acoge mikiples secbones, desde aorcespacial, & ariomockdn, consTucehon, enengia, wllaje.

Packaging slmestans
Robotics

adzZ GALX S

Food packaging

Robotics
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6. What is your Education background?
6 ;Cudl es su formacién académica?

O U 5ok e Irado e is e DA S i MAZESIET o i Dolorack O (jpaad

0% m 17%@ 11%@ 11%@

Graduado escolar Licenciatura Grado medic de Formacisn Grado superior de Formacidn
Profesional Profesiona

72% 03 6% %)

Master o ingenieria Doctorado Ottro (per favor, especifique)

a9

Responsas

Realizando el doctorado en estos momentos

7 ¢ Cudl es su experiencia profesional previa en Fabricacion Aditiva?/ What is your professional
background/previous additive manufacturing experience?

1 Con impresoras 3D libres y de Stratasifith Stratasys and free 3D printers

1 Hay una maquina de SLM en mi emprd¥ast procesado de piezaBhere is a SLM
machine in my company. Pegtocessing parts

Una witbox./A witbox

No tengo/l don't have

Escasa/Scarce

Impresion 3D en plasticad3D printing on plastics

Ninguna/None

= =4 -4 A -1
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1 Ninguna/None

9 Disefio de utillajes para fabricacion por fabricacion adithv@ditive manufacturing
tooling design

9 Fabricacion de utiljas/ Tooling manufacturing

USUARIO/ User

Proyectos de robética y aeroespacial para laRibotics and aerospace projects for

the EC.

Ninguna/None

Conocimiento generalzeneral knowledge

Poca experiencidlittle experience

Trabajo con impresoras 3D peroncmateriales termoplasticod/work with 3D

printers but with thermoplastic materials.

1 He dado apoyo en proyectos sobre WAAM y fabricacién aditiva con resina de
poliuretano/ | have supported projects on WAAM and additive manufacturing with
polyurethane rem.

S4AM

SECTOR SKILLS STRATEGY

= =4

=A =4 =4 =4

8. Which pilot course did you attend?

8 A qué curso piloto ha asistido?

T00% (18] % (00 o () o |}

T 01: DED-ANC Frooess CLU O Ackdive CU D& DED-LE Prociss CU 1E FEF-LB Prooess
manufacturing Frocess
Dreriise

0% (0 % (00 o () LT

I L 35: Post Processing
L1k i
T4 43; Produciion of FEFLE
parts

o
T 37 Al with sieels
teedsiock {mecduding
Slaness Sieel)

436
Standand Dewiabion

U 34 Prooess selertion

%0
U 44: Conformity of FEF-LB
paris

o
CU ZE &AM wfh Stalnkess
Sl fendsiook

=]
RESpONGES

CLJ 3 Mietal AWM integration

e |0}
CU 4E Confommity of
taciities featuring FEF-LE

o {0}
CL 30 AM with Nickel
Fead shock

WP5 PilotActivitiesReport

CU 3 Doondiration activites

o0}
CU 2 Introduction o
miaterials (opboral)

L
Othor
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9 ¢ Cuantas horas presenciales incluia su curso? (es decir, cuantas horas ha estado en contacto
directo con su profesortow many contact hours were there in your course? (i.e., how many

hours were there ofontact with your trainer(s)?)

42

10. What was the regime in your course?

10 ;Quétipo de cursoera?

89%1e)

Presencial

6% )

Elearmingoca

distancia

707
Standard Deviation

WP5 PilotActivitiesReport

6% (1)

B-learning [presencial

+ e-lzarning)

18
Responses
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11 Valore su nivel de satisfaccion respecto a las siguientes condiciones

a) La infraestructura proporcionada
por la entidad de formacion

b) El apoyo proporcionada por el
personal (distinte de bos formadores)
c) La claridad/comunicacion de los
ohjetivos y resultados de aprendizaje

del curso

d) Los canales de comunicacion

usados durante la formacidn

&) El equipo usado en la formacion
P

How would you rate your level of satisfaction with...

a) The infrastructure conditions provided by the

training provider

b) The support provided by the staff (other than

trainers)

c] The transparency/communication of the learning
outcomeas associated to the course

d) The communication channsls used during the

training

g) The equipment used in the practical training

S

Nada
satisfecho

(0%}

(0%}

(0%}

(0%}

(0%}

Muy satisiecho

Poco Suficientemente
satisfecho satisfecho

0 2
0%) (11%)
0 8
0%) (44%)
0 7
0%) (39%)
0 ]
{0%) (2d%)
0 6
0%) (33%)

1. Poorly
satisfied

a

oo o o

WP5 PilotActivitiesReport

e dzNJ f SHSHt

1%

4

AAFFOGAZY

2F ala
Sufieeniomenic
Muy Standard Weighted
satisfeche U™ Deyiation TeSPANSEs ) verage
16 ©  gos 18 38074
189%) (0%)
10 0 .
(56%) %) 445 18 3.56/4
1 0 )
61%) %) 4.59 18 361/4
10 D gas 18 35674
(56%) (0%)
1 1 )
(61%) 6%) 432 18 365/4
2. Mot satisfied = 3. Satisfied 4. \Very .
enough enough satisfied o
a a a a
a a a a
a a a a
a a a a
a a a a
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MHD | 26 62dAZ R @2dz NI S e2dzNJ £t S@Stf 2F at i

12 alore su nivel de satisfaccion respecto a..

i el

L, R ]

R Pt
Piuds Foce Sificierismmrts By . Gtenderd meiphtes
- - M " A e
L swtructors del 4 N b : | aas & Sddid
) uru sl curmm oY) o) [ECLT) i =]
&) Low comsnitan sbordedaon dursms o & 12 b s - i rh
#l cursz: o) ) (%) 187y =i
23 Ln coterencis sl cur rempecio =l
s Ll [} a 5 11 a )
& S04 E L4
reapwis ol orden de pressntacien e (IR (5] [P L] hrat] i
lan merlanidza T
E nes da horem de contscin ¢ ' ’ * ! 387 TE L)
1 ! ) 5 i) e
u) Ll mquilieio srne formmcon Sedrica 1 a 1 T ]
Co asa - L h L )
¥ peiciicn [:65] o) 1% s o)
1)/t mimero de homm ds oontacio a a 11 ¥ a a5 w T
nmipgnesan § Iy lomiscion prisctica [k Y] [ 4] (81%) s o)
g Ln relevancis &= coryg pam s [} i B -] Q
am & .4k 1
nctiwiducen isbomisn (L Y] (L] fadw) et =il
b e comespondencis sl s
remuitadicn = sprendizais previston 4 N hm = | ik 3TV 4
5
parn s coro y o que cobeid o caro L i o L )
i L carrtidac 2w berpo pam [} a 11 £ 1 . .
|Imr|lr-ur||-hp-nm [LL Y] [ 4] (&1%) R =L 1] — o A4

LT )

1 Poorly | 2. Mot satisfied | 3. Satisfied 4. \Very

How would you rate your level of satisfaction with... entisfied enough enough catisied | ™
a) The structure of the course d a d a a
b) The contents addressed during the course a a a d a

c) The cocherence of the course with the training
programme (was the order of contents presentation

[foresesn in the ULDO] respected by the training = s = s =
providar?)

d] The number of contact hours o a o a o
The balance bet th tical and tical

e} 2 balance between theoretical and practica o o o o o
training
The ber of contacth llocated t ctical

f) : rjum r of contact hours allocated to practica o o o o o
training

g) The relevance of the course to your job activities o a o a o

h) The match betwsen learning cutcomes foreseen for o o o o o
the course and what the course coverad

i} The amount of time to train with an AM machine o a o a o
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13. What is your opinion regarding thadlowing statements?
13 ;Cuél es su opinién respecto a las siguientes afirmaciones?

Totaimente 2n d...
14

Totalmente de a... Relathamerte e..

Relativamente d...
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Totalmente en Relati en Reelati de Totalmentede  Standard R ‘Weighted
desacuerdo o o 1] 1 Average

a) Los materiales de aprendizaje (es

decir, presentaciones de diapositivas, 0 a B 13 533 1= 3734

les, videos, Jfueron  (O%) (0%} {28%) T2%)

stk

b} Las sesiones de formacikon fueron

bastante dindmicas, (en ol sentido de 0 0 9 9

que fueron atractivas e imvolucrarcn 4.5 12 a5/4
0% 0% (50 5%

actividades interactivas, en lugar de o) {o%) 1 i !

ser solo expositivas)

©) Las jormadas de formacién i i 9 7

promowiercn el uso de herramientas: (6%) (6%) {50%) (39%) 357 B 3rr/4

digitales

d) Hubo espacio para metodologias

de aprerdizaje activo, comao el

aprendizaje basade en problemas, el a 1 P 1

aprendizaje bassde en proyectos, la 439 12 356/4

gamificacitn, la realidad sumentada, (os) (6%) (%) (1%)

I realidad virtual, ol aprendizaje

colaborativa, elc.

#) Las horas presenciales asignadas

all curso fusron adecusdas a la Li] 1 9 -]

cantidad y naturaleza de los (o) {6%) (S0r%) (dd%) 403 1 aaaie

contenidos del curso

] Hubo un buen equilibrio de

o entre los particip a 1 M 7

¥ I e notaron grandes 3z 1B 3x/4

discrepancias en los conocimientos (os) () ) (%)

pravios

@)l El {los) formadores) se

desempefid, desempedfiaron a 1 a 12

sdeouad b del 512 i IET /4

sousdaments (buena gesidndel ) &%) (z2%) 72%) !

tiempo, caf para ¢ s

con claridad)

1) El {los) formadories) estaba(n) bien a o 7 1

preparados y mostranon una buena 472 12 36174

conpraneisn del Lame {0%) {0} {39%) (61%)

i) B apoyo brindado por el(los)

formador{es) fue bueno y se realizé 0 Li] 5 13 Az 18 a7/

una buena gestidn de pregumas y {o%) {0%) (20%) T2%) ) )

respuestas
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. . - - 1.5t { 2.5 hat | 3.5 hat | 4.5t {
What is your cpinion regarding the following statements? STy ormewna omewna HEITLERy

disagree disagree agres agree
a) The learning materials (i.e. slide shows, handbooks, o o o o
videos, samples) were useful
b) The training sessions were quite dynamic, in the sense
that they were engaging and involved interactive a a a a
activities, instead of being just expositive)
c) The training sessions promoted the use of digital tools a a a a
d) There was space for active learning methodologies, such
as problem-based learning, project-based learning,
P : ' - a a a a
gamification, augmented reality, virtual reality,
collaborative lzarning, etc.
e} The contact hours allocated to the course was adequate o o o o

to the amount and nature of the course contents

f] There was a good balance of knowledge among the
participants and no big discrepancies in the background a a a a
knowledge were noticed

g] The trainer(s) showed a good performance [good time

management, ability to communicate clearly) 0 . 0 0
h) The trainer(s) was well prepared and showsd a good

understanding of the subject = s = =
i) The rt ided by the trai d and
i) support provided by the trainer(s) was good and a o o o o

good management of quastions and answers was done

Z, A

Mnd |26 662dd R €2dz NI GS &2daNJ £t SFSE 2F Al i

14 Defina su nivel de satisfaccién con respecto a..

Hada !ﬂtr’_“hc
i4
12
10
&
M P sabsiecha
4
Muy ssitsiecho SuiGEIEmEniE.
Nada Poco Sauficientemente Muy Standard Weighted
satisfecho  safisfecho  satisfeche satisfeche U Deviation TeSPONSEs |, erage
a) Bl conocimiento adguirido en la i} LI} 3 15 0 s
formacion (0%) {0%) (17%) (B3%) {0%) 382 18 38374
b) Las habilidades adquiridas enla 0 0 5 12 0 L. 8 267/4
formacitn (0%) {0%) (33%) (67%) %)
¢} La metodologia de evaluacion 0 0 ] 10 0 )
utilizada (%) 0%} (44%) (56%) o ¥ 18 33674

369/4
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) . 5 1. Poorly 2. Mot enough 3. Satisfied 4. Very

How would you rate your level of satisfaction with... satisfied e enough <atisfied n.a.
a) The knowladge acquired in the training a a a a d
b) The skills acquired in the training O a a a a
c) The evaluation methods used a a a a a
15 :Ha satisfecho el curso sus expectativas? 16 :Recomendaria este curso

100%018) 0% (o) 100% (18) 0% (o)

S Mo 5i Mo

g 18 a 18

Standard Deviation Responses Standard Deviation Hesponses
15. and 16. Closure YES NO
a) Did the course meet your expectations? a a
b) Would you recommeand this course to others? a a

17 ¢ Cual fue el aspecto mas positivo del cigBa? qué?/ What was the most positive aspect of
the training courseWhy?

1 Me encanta la soldadura y ests similar/l love welding and this is similar

Buen ambientéGood environment

Colaboracién de los profesores y comparieros/ Collaboration of teachers and colleagues
Aprender algo nuevo/Learn something new

La visita a las instalacioriedisit to the facilites.

Ejemplos que puedo aplicar en el trabajo/ Examples that | can apply at work

Los conocimientos adquiridos sobre un ambito que se alejaba completamente de mi
ambito de actuacionHacerlo presencial/ Knowledge acquired about a field that was
completely ouside my scope of actioio it in person

1 La combinacion tedricpracticd Theoreticalpractical combination.

= =4 -4 —a -8 -9
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1 LA AMPLITUD DE TEMARIO APORTADO Y EXPERIENCIA DE LOS FORMADORES/ THE

WIDENESS OF SUBMITTED SUBJECT AND EXPERIENCE OF THE TRAINERS

1 El nivel de concimientos de los docentes/ The level of knowledge of teachers

1 La disponibilidad de los profesores para aclarar dlidees availability of teachers to
clarify doubtéa interaccion y las explicaciones del profesofatioe interaction and
explanations of thedacheré\prender sobre métodos de fabricacién novedosos, de los
cuales la informacién es escasa en algunos campos, de la mano de expertos sobre la
materia/ Learn about novel maufacturing methods, of which information is scarce in
some fields, from experts the field.

18 ¢ Cual fue el aspecto menos positivo del cyigBoP qué?/ What was the less positive aspect of
the training courseWhy?

1 Son demasiadas horas/ too many hours

I Curso demasiado largo para hacerlo en un tiempo tan corto/ Course too lorgito d

such a short time.

Demasiado concentradd oo concentrated

Un poco demasiado tedri¢d\ little too theoretical.

La situacién actual limitaba el contacto/ The current situation limited contact

La dificultad de ciertos conceptos/ The difficultyceftain concepts

Ninguno todo muy bien/ None, everything very well

Ninguno que destacAiNone to highlight.

NINGUNONONE

Ninguno en concreto/ None in particularFalta de horas practicas de taller / laboratorio/

Lack of practical workshop / laboratory hours

1 La presencialidad y horario de clases durante la jornada laboral/ The presence and
schedule of classes during the working day

=4 =4 -4 a8 8 & _a 19

19 Comentarios adicionales y sugerencias/ Further comments and suggestions:

1 Mas contenido practicdoMore practical content.

1 Recomendable para todas aquellas personas que quieran profundizar en contenidos
especicos sobre la Fabricacion Aditiva, su aplicacion practica y las posibilidades que
ofrece/ Recommended for all those who want to delve into specific content on Additive
Manufacturing, its practical application and the possibilities it offers.

1 ESTOY MUY SATISFECHO/ | AM VERY SATISFIED.

1 EI momento que a mi personalmente mas me sirvié fue la parte practica/ The moment
that personally served me the most was the practical part

Analysis of results:

In the CUO1 course 28%opmen (5) and 72%nen (13) took part (total: 18). 89 % of participants
were in theage range26-55. The course was done @Bpain in AITIIP facilitiesThe most of
LI NI AOALNl yiGa RSTAY SRIndiski& aghipmer arid Joofird) @4%6) ané O (1 2 NJ
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automotive (39%). Jointly the sector mentioned in the questions, participants also mentioned
robotics and food packaginghe education backgroundwas mainly master or engineering
(72%) Regarding thé\M experiencevaries between general knowledge and expertise in plastic
AM. Two of them are expertise in metal AM (WAAM and rob@&iegronautics projects)Two

of them were confused about theegimeof the session, probably because the session was face
to face but thecertification was online and some information was sent previously to the course.
The satisfaction about theourseconditions (facilities, supporting, communication, etc.) was
high, especially in infrastructures (3.89/About coursecharacteristics(structure, contents,
etc.) the results were high too (3.51 averageegarding materials, training sessions, etc. the
participants value everything in a positive way. The best results weradterialsandtraining
support (3.72). The satisfaction withcourse effectivenesswas 3.69 average. A 100% was
satisfied with the course and would recommend Tihe participants valugositively the
environment and the course contents. The maegative aspects was the duration and the
balance between theory and prtce.

6.2.3. Feedback on CUOBEDLB Process
2. Please select the gender you identify better with (for gender balance reporting duties, only)
3. Please select the age range you are in

2 Por favor, selecione o género com que 3 Selecione a sua faixa etaria:
melhor se identifica (apenas para efeitos de
reporte de equilibrio de génera)

63% () 38%®)
<26 26-35
25%2) 75%6)
Feminino Masculino
0% 0%
36-55 > 55
2 8
Standard Deviation Responses
212 8
Standard Deviation Responses
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4. In which country is your AM training course taking place?

4 Em que pais estd a decorrer o seu curso?

100% (8) 0% (0) 0% (0) 0% (0)
Portugal Austria Bélgica Bulgaria
0% (0) 0% (0) 0% (0) 0% (0)
Croéacia Republica do Chipre Republica Checa Dinamarca
0% (0) 0% (0) 0% (0) 0% (0)
Estonia Finlandia Franca Alemanha
0% (0) 0% (0) 0% (0) 0% (0)
Grécia Hungria Irlanda Other

1.94 8

Standard Deviation Responses
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5. What is he main activity/sector of your organisation?

5 Qual a principal atividade / setor da sua organizagdo(pode selecionar mais do que uma opgao)

1.0

o)

0% (0) 0% (0) 0% (0) 0% (0)

Aeroespacial Automével Defesa Bens de consumo

0% (0) 0% (0) 0% (0) 50% (4)

Construgio Energia Saude Equipamento industrial e
ferramentaria

0% (0) 50% (4)

De momento, ndo estou a Other (Please Specify)

trabalhar para nenhuma

organizagdo

8
Responses

Outro
investigacdo Mecanica Computacional
Industrial Association

Informatica
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6. What is your Education background?

6 Qual a sua escolaridade?(pode selecionar mais do que um)

40

35

30

25

20

15

10

05

[}
Ceriificado esc... Licenciatura / ... Formagao Profis... Formagao Profis Engenharia ou M. Doutoramento Other (Pleast

0% © 38%G) 0% © 0%
Certificado escolar/ Licenciatura / Bacharelato Formagao Profissional Formagao Profissional
Secundéria (cursos médios) (cursos especialista)
50% ) 13% ) 0% (0
Engenharia ou Mestrado Doutoramento Other (Please Specify)
8
Responses
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7. What is your professional background/previous additive manufacturing experience?

7 Qual a sua formacéo profissional / experiéncia anterior em Fabrico Aditivo?

Nenhuma

nenhuma

EWF CU 00
Projectos de investigagéo
Actividades normalizagdo

Doutoramento em AM

nenhuma

8 anos de FFF/FDM e 2 anos de SLA

Extracurricular

CU-00

Uso doméstico de impressora 3d

Estagio num FabLab e participac&o como aluno bolseiro num projeto de cunhagem de moedas obtidas por fabrico aditivo

= =

= =4 —a -

Nenhuma/None

nenhuma/None

EWF CU 00, Projetos de Investigacdo/RTBojects and Actividades
normalizacdo/Standardization activities

Doutoramento em AM/PhD in AM

nenhuma/None

8 anos de FFF/FDM e 2 anos de SLA/8 years of FFF/FDM and 2 years of SLA processes
Extracurricular/extracurricular, @0, Uso doméstico diampressora 3d/Domestic use

of a 3D printer

Estagio num FabLab e participagdo como aluno bolseiro num projeto de cunhagem de
moedas obtidas por fabrico aditivo/Internship in a FabLab arstholarshigstudent
participant in a special coin minting projecing additive manufacturing
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8. Which pilot course did you attend?

8 Qual o curso que frequentou?

75% (6)
UC 08: DED-LB Process

0% (0)
UC 25: Post Processing

0% (0)
UC 43: Production of PBF-LB
parts

0% (0)

UC 27: AM with steels
feedstock (excluding
Stainless Steel)

15
Standard Deviation

25% (2)

UC 00: Additive
manufacturing Process
Overview

0% (0)
UC 34: Process selection

0% (0)
UC 44: Conformity of PBF-LB
parts

0% (0)
UC 28: AM with Stainless
Steel feedstock

8
Responses

0% (0)
UC 01: DED-Arc Process

0% (0)
UC 35: Metal AM integration

0% (0)
UC 45: Conformity of
facilities featuring PBF-LB

0% (0)
UC 30: AM with Nickel
feedstock

0% (0)
UC 15: PBF-LB Process

0% (0)
UC 36: Coordination activities

0% (0)
UC 26: Introduction to
materials (optional)

0% (0)
Other

9. Quantas horas de contacto/ letivas houve no seu curso?(i.e., horas de contactoseom o
formadon/How many contact hours were there in your courge?., how many hours were
there of contact with your trainer(s)?)

15
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10. What was the regime in your course?

10 Qual o regime do curso?

MM® | 2¢ ¢g2dzZ R

82dz NI (S

11 Como avalia o seu grau de satisfagdo com...

A

Nada
satisfeito

a) As infraestruturas oferecidas pela 0
entidade formadora (0%)

b) O apoio prestado pelo pessoal (sem 0
ser o(s) formador(es)) (0%)

c) A transparéncia / comunicagéo dos o
resultados de aprendizagem

. (0%)
associados ao curso
d) Os canais de comunicagédo 0
utilizados durante a formagéo (0%)
e) O equipamento usado na 0
componente pratica (0%)

Quialification/Professional Profile: Process EngineerlHBF2 Competence Units: Metal AM Designer

Muito satisfeit

Nada satisfeito
8

-

0% ©

Sessdes presenciais

100%@®)
E-learning (formag&o
a distancia)

377
Standard Deviation

Satisfeit 6 su.

Pouco‘ Sa(lsfel(oo Mu!to' N/A Starjd:fld
Deviation
0 0 5 3 206
(0%) (0%) (63%) (38%)
0 2 6 0
(0%) (25%) (75%) (0%) 233
0 0 8 0
3.2
(0%) (0%) (100%) (0%)
0 0 8 0 22
(0%) (0%) (100%) (0%)
1 0 3 4
(13%) (0%) (38%) (50%) 162

SECTOR SKILLS STRATEGY

0% ()

B-learning (formagao
presencial e a
distancia

8
Responses

@2dzNJ f SOSt

Pouco satisfeit.

Weighted
Responses
Average
8 4/4
8 375/4
8 4/4
8 4/4
8 35/4
385/4
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How would you rate your level of satisfaction with...

a) The infrastructure conditions provided by the

training provider

b) The support provided by the staff (other than

trainers)

c) The transparency/communication of the learning

outcomeas associated to the course
d) The communication channsls used during the

training

g) The equipment used in the practical training

MHD | 29

g2 dz R

12 Como avalia o seu grau de satisfagcdo com ...

a) A estrutura do curso

b) Os contetidos abordados durante o
curso

¢) A coeréncia do curso com o
programa de formagéo (a ordem de
apresentag&o dos contelidos prevista
na unidade foi respeitada pelo
formador?)

d) O niimero de horas de contacto

e) O equilibrio entre a Formagédo
tedrica e pratica

f) O nimero de horas alocadas a
Formagéo prética

g) A relevancia do curso para a sua
atividade profissional

h) A correspondéncia entre os
resultados de aprendizagem previstos
para o curso, e o que o curso cobriu

i) O tempo disponivel para manusear
uma maquina de FA

NA

Nada
satisfeito

(0%)

1. Poorly
satisfied

Nada satisfeito

6

a

oo o o

@2dz NI GS

Muito satisfeit..

Pouco
satisfeito

0
(%)

0
%)

(%)

(%)

(13%)

(13%)

(25%)

(0%)

(13%)

Satisfeito o

suficiente

4
(50%)

1
(13%)

3
(38%)

4
(50%)

1
(13%)
1

(13%)

3
(38%)

3
(38%)

1
(13%)

Muito

satisfeito

4
(50%)

7
(88%)

(63%)

(50%)

(25%)

N}

(25%)

(38%)

(63%)

(13%)

g2dzNJ f SOSt

Satisfeito o su.

N/A

(0%)

(0%)

Standard
Deviation

1.96

273

2.06

1.36

1.74

WP5 PilotActivitiesReport
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Pouco satisfeit

Responses

2. Not satisfied 3. Satizfied
enough enough
a a
a a
a a
a a
a a

Weighted
Average

35/4

3.88/4

3.63/4

35/4

32574

3.2574

313/4

3.63/4

3/4

34274

4 Very
satisfied

a

oo o 0O

OO0 O O O
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How would you rate your level of satisfaction with... L Eoorly 2. Notsatisfied | 3. Satisfied * _VEW na.
satisfied encugh enough satisfied
a) The structure of the course 3 ] ] a Qa
b) The contents addressed during the course a a a a a
c) The coherence of the course with the training
programme (was the order of contents presentation o o o a o
[foreseen in the ULO] respected by the training
provider?)
d) The number of contact hours a a a a a
e} The balance between theoretical and practical
) Theb P m] m) m) m) m)
training
The number of contact hours allocated to practical
f) Ther ° m] m) m) m) m)
training
g] The relevance of the course to your job activities a a a a a
h)  The match betwsen learning cutcomes foreseen for
) g n o o o o
the course and what the course covered
i}  The amount of time to train with an AM machine a a a a a
13. What is your opinion regarding the followisigtements?
13 Qual a sua opinido relativamente as seguintes afirmacgdes?
Discordo totalm.
6
5
Discordo Discordo Concordo Standard Weighted
N Concordo L Responses
I P I plenamente Deviation Average
a) Os materiais de formagdo (ou seja, 0 3 5
Ges de slides, i 212 8 3.63/4
M %, %) %
videos, amostras) foram uteis (©%) (0%) (38%) (63%)
b) As sessdes de formagdo foram
e ivid fendo 0 ! 2 s 1.87 8 35/4
' % % % : ’
ao invés de serem apenas (0%) (3% (25%) (63%)
expositivas)
c) As sessdes de Fc;rrn‘a(;ao 0 1 5 5 . . ara
re 0 usodefer (0%) (13%) (63%)  (25%) : :
digitais
d) Foram utilizadas metodologias de
aprendizagem ativa, como a
aprendizagem com base em 0 2 2 4
problerrms. aprenfllzagfm conf base (©%) (25%) 25%) (50%) 1.41 8 3.25/4
em projetos, gamificagdo, realidade
aumentada, realidade virtual,
aprendizagem colaborativa, etc
e) As horas de contacto alocadas ao 0 2 6
curso foram adequad?s a quantidade (0%) (0%) (25%) 75%) 2.45 8 375/4
e natureza dos conteldos do curso
) Houve um bom equilibrio de
ndo foram obs:ITar:aoss Pr:ndes to 0 3 5 212 8 3.63/4
neo foram ¢ grance (%) ©%) (@8%)  (63%) :
I no seu
prévio
g) 0(s) formador(es) mostraram um 0 0 3 5
bom desempenho (boa gestédo do 212 8 3.63/4
%, % %,
tempo, capacidade de comunicagdo (%) ©%) (38%) (63%)
h) O(s) formador(es) estavam bem 0 1 7
preparaldos e demonstraram um bom (0%) (0%) (13%) (88%) 2.92 8 388/4
conhecimento do assunto
i) 0 apoio dado pelo(s) formador(es) 0 ? 6
foi bom e foi feita uma boa gestdo de (%) 0% (25%) (75%) 2.45 8 375/4
perguntas e respostas
357/4
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What is your cpinion regarding the following statements?

al

b)

gl

h)

Mno® |1 2¢ ¢g2dzZ R &2dz NI¥ (S

14

NA 2
1
=
Muito satisfeit
Nada Pouco Satisfeito o Muito
. . 0 2 6
a) 0 conhecimento adquirido no curso
(0%) (0%) (25%) (75%)
b) As competéncias adquiridas no 0 0 3 5
curso (0%) (0%) (38%) (63%)
) Os métodos de avaliagéo utilizados 0 0 3 5
(0%) (0%) (38%) (63%)

The learning materials (i.e. slide shows, handbooks,
videos, samples) were useful

The training sessions were quite dynamic, in the sense
that they were engaging and involved interactive
activities, instead of being just expositive)

The training sessions promoted the use of digital tools
There was space for active learning methodologies, such
as problem-based learning, project-based learning,
gamification, augmented reality, virtual reality,
collaborative lzarning, etc.

The contact hours allocated to the course was adequate
to the amount and nature of the course contents
There was a good balance of knowledge among the
participants and no big discrepancies in the background
knowledge were noticed

The trainer(s) showed a good performance [gocd time
management, ability to communicate clearly)

The trainer(s) was well prepared and showed a good
understanding of the subject

The support provided by the trainer(s) was good and a
good management of quastions and answers was done

Como avalia o seu grau de satisfagdo com...

Nada satisfeito.
6

1. Strangly
dizagres

a

a

SECTOR SKILLS STRATEGY

2. Somewhat

disagree

a

a

3. Somewhat
agres

a

a

e2dzNJ f SOSt

Satisteitn o su.

Standard
Deviation

2.33

2.06

2.06

WP5 PilotActivitiesReport
Quialification/Professional Profile: Process EngineerlHBF2 Competence Units: Metal AM Designer
Project No. 6012+EPP1-20181-BEEPPKASSAB

Pouco safisfeit..

Responses

Weighted
Average

3.75/4

3.63/4

3.63/4

3.67/4

4. Strangly
agree

a

a

44
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1. Poorly 2. Mot enough 3. Satisfied 4. Very

How would you rate your level of satisfaction with... satisfied e enough <atisfied n.a
a) The knowladge acquired in the training a a a a d
b) The skills acquired in the training O a a a a
c) The evaluation methods used a a a a a
15. Did the course meet your expectations?
16. Would you recommend this course to others?
15 O curso foi ao encontro das suas 16 Recomendaria este curso a outras
expectativas? pessoas?
100% () 0% ) 100% () 0% ()
Sim Nao Sim Nao
4 8 4 8
Standard Deviation Responses Standard Deviation Responses
' 15_and 16. Closure YES MO
a) Did the course meet your expectations? a a
b) Would you recommend this course to others? a a

17. What was the most positive aspect of the training coukséy?

17 Qual foi o aspeto mais positivo desta formagao? Porqué?

Formadores

Simpatia e clareza na formagao, o que permitiu a qualqur participante conseguir seguir independente das suas bases no topico
Contacto com componentes mais teéricas do DED-LB

Conhecimento bastante profundo sobre o processo DED-LB

Diferentes oradores

I Formadores/Trainers
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1 Simpatia e clareza na formacgéo, o que pode fazer um participante qualqur conseguir
seguir independente das suas bases no tddendliness and clarity in training,
which can makeany partigpant understand the trainingegardless ofhieir
background in the topic

1 Contacto com componentes mais tedricas do BT ontact with theoretical
components of the DEDB

1 Conhecimento bastante profundo sobre o processoDHDNery indepth knowledge
of the DEELB process

91 Diferentes oradoredifferent speakers

18. What was the less positive aspect of the training couvgbagy?

18 Que aspeto julga que poderia ser melhorado?

Inclusao de formacao pratica
mas sessoes de menos horas

participacdo dos oradores externos. tratando-se da primeira formag&o de CU-08 e do enquadramento atual (covid-19), € compreensivel,
ainda assim sugiro uma melhor organizacédo da parte dos formadores.

Componente pratica

1 Inclusdo de formacao pratit@dditionof practical training

Mais sessdes de menos harasore sessionsf less hours

1 participacdo dos oradores externos. tratansle® da primaia formacdo de CI08 e do
enquadramento atual (covid9), é compreensivel, ainda assim sugiro uma melhor
organizacao da parte dos formadofparticipation of external speakerRegarding the
first formation of CW0D8 and the current pandemic state (con8), it is understandable,
even so | suggest a better organization on the part of the trainers.

1 Componente praticaPractical component

]

19.Further comments and suggestions:

19 Outros comentarios ou sugestdes:

Obrigado!

1 Obrigado!/Thank you!
Analysis of results:

CUO08 was lectured via Teams, therefore it was an online course, and it was applied in Portugal.
A gender balance of 1 to four was observed, this means 25% women (2) and 75% men (6).
Regarding the age of range, FA had 63% of the attendees in the range @&)<shd 38% in the
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range of 2635 (3). Most of participantRB S TAY SR G KSANJ O2 YLJIydas@ia &S Od 2 NJ
equipmentand tooling (50%) and the rest from different sectors as research and informatic
sectors. With respect to theducation backgrond, for half of them is master or engineering (4).
Regarding théAM experienceyaries between expertise in plastic AM and no knowledge at all.
Two of the attendees misunderstood what course they attended, mainly because they miss
some of the sessions. Netheless, all the information was sent previously, and the training
materials sent after the lectures. When the satisfaction regarding the course conditions
(3,85/4,00), course characteristics (average of 3,5/4) and course effectiveness (3,67/4,00) is
observed, high marks can be noted. Therefore, it was natural that all of the participants were
positively satisfied and would recommend it. Finally, the positive side of this pilot of CU 08 was
the clarity and knowhow of the speakers and the less positivestiae lack of practical lecturing.

6.2.4. Feedback on CU1BBFLB Process

The following section will discuss the results from the Pilot 1 of CU15. This is the most crucial
aspect of Pilot 1 as the purpose is to build upon and improve the existing qualificatidns
dissemination of such. In the interest of brevity, the results of the surveys will be placed in the
appendices and only the highlights will be discussed here.

Firstly, we can use the attendee surveys to determine the profile of our attendees:

T 95% ofparticipants were male.

1 53% were between the ages of 26 and 35.

1 50% of all attendees were working in the Health Industry.

1 95%0F FGGiSYRSSa KIR I .| OKSf2NRa 2N al 4aGSNDa

The consensus across the feedback was that the experience was a positive one as the majority
of responses were above three on a scale of one to four in terms of satisfaction across all aspects
of the course.

Excel sheet for the evaluation of the questiames is availabldere on the SharepointA
summary of the analysis is as follows:

Analysis of results:

Irish Manufacturing Research (IMR) successfully attracted a large pool of attendees with almost
sixty (60) persons anhding the training pilot and just under forty (40) the examination.
Embracing the agile training design methodology oflesigning with stakeholders, this large
cohort attracted by IMR, is representative of different industries based in Ireland. A raigpon
learning design approach demands a diverse team of subject experts, managers and attendees
who can provide insight and design evaluation on iterations of the training design.

Attendee feedback indicated that most respondents were aged over 26 yeahusithl zeroin

the over 55 age range. Industries included were automotive, health which contained the highest

number of the cohort, along with other industrigs.f Y2aid |ttt (GKS O2K2NIQ:
backgrounds were either at degree level or beyond and deziLa high proportion of those who
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had an engineering degree/backgrourtgender distribution was majority male with 2 of the 38
attendees being female.

The least satisfaction occurred in relation to training content design and contact hours.

Attendees evalation stated the course was too heavy on theory and more physical workshops
and practices were more appropriate and useful for learning outcomes and the quality of the
learner experience.

Key Feedback from Attendees:

1 The time allowed for thenultiple-choice exam was too short.

1 The exam question difficulty was reasonable but, one minute a question was not
feasible particularly on certain questions within the exam paper.

1 The course was too theory heavy and this is not relevant to industry where expertise in
practice is vital.

6.2.5. Feedback onl@25: Post Processing

In total, 13studentsparticipated in the survey (the same students that also participated in the
theoretical assessment). The findings are presented hereafter:

f

From 13 students participating to thmlot course the 8 of them belong at the age range of
26-35 years old, 4 are under 26 years old and 1 at the age range&8 $6ars old.

From 13 students participating to the pilot course 4 of them have as main activity/sector of
their organization the Arospace, 3 th®efence 1 the Industrial sector, 4 are currently
unemployed and 7 of them belong to another sector like academic sector and education. It
has to be mentioned here that participants had the opportunity to give more than one
answer to this gestion, so we totally received 20 answers.

As Education background of 13 students participating to the pilot course, 10 of them have
OYAAYSSNI 2NJ) al atit SNRA RSINBSI Hoctoraldlegiee, 2 ND a
and 1 toward graduating fromnigineering school. It has to be mentioned here that
participants had the opportunity to give more than one answer to this question, so we
totally received 16 answers.

As professional background participants and previews experience at additive
manufacturirg have answered, 8 of them have answered that they have previews
professional experience for example working on Metal Additive manufacturing using laser
cladding, research work on composite materials, and GAS turbine design part with AM. The
rest of them ether they do not have any professional experience, or have dealt with
additive manufacturing during their studies or as a hobby interest.

About the contact hours of the pilot course from the 13 participants 7 of them have gave
as answer 10 hours, 2 ansked 7 hours, 2 answered 8 hours, 1 answered 12 hours and 1
gave as an answer 2 days.

From 13 students patrticipating to the pilot course 9 of them are Male and 4 of them
Female.

pul;
w»
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I The AM training course has taken place for 13 students participating, as$olloa
Belgium, 4 at Greece, 3 at Portugal, 3 at India, 1 at Turkey, and 1 at Nigeria.
1 Atthe questions of Satisfaction with the training conditions for:

- The infrastructure conditions provided liye training provider, 11 of 13
participants claimedery satisfied, 1satisfied enowgh, and 1 not satisfied enough.

- The support provided by thetaff (other than trainers), 10 of Jgarticipants
claimedvery satisfied, Zatisfied enough, ath 1 not satisfied enough.

- The transparency/communication of the learniogtcomes associated to the
course 12 of 1participants claimedery satsfied, and 1 satisfied enough.

- The communication channels used during the tragnl1 of 1Jarticipants
claimedvery sdisfied and 2 satisfied enough.

- The equipment usedithe practical training 6 of 1participants claimed Very
satisfied 2satisfied enoughand 1 not satisfied enough and4y &8 4 SNBER ay 2 i
I dFAflFofS¢€ obk! 0®

1 Atthe question of the level of satisfaction with:

- The structure of the course 12 of participants declaré very satisfied, and 1
satisfied enough.

- The contens addressed during the course 11 ofgiBticipants declaredery
satisfied, and 2 satisfied enough.

- The coherence of the course with the training program (was the order of contents
presentation respe@d by the training provider?) 10 of Jrticipants declared
very satisfied, and 3 satisfied enough.

- Thenumber of contact hours 9 of J@articipant declared very satisfied, and 4
satisfied enough.

- The balance between theoretitand practical training 4fd.3 participants
declaredvery satisfied, Zatisfied enoughand 2 not satisfied enough and 5
I yasgSNBR ay20 | @FAftlroftSéE Obk! 0@

- The number of contact hours alloeat to practical training 2 of 1Barticipants
declaredvery satisfied Zatisfied enough, and not satisfiecenough, 2 poorly
satisfiedand ya 4 SNBR ay2i | @FAflofSé obk! 0d

- The relevance of the course to your job activitlésof 13participants declared
very satisfied, &atisfied enough, and 1 not satisfied enough.

- The match between learningutcomes foreseen for the course amdhat the
course covered 10 of Jarticiparts declared very satisfied andsatisfied
enough.

- The amount of time tdrain with an AM machine 2 of Jiarticipants declaredery
satisfied 1satisfied enough, and 1 not safiedenough, 2 poorly satisfied and 7
FYyasSNBR ay2dG | @At otSé€ obk! 0®

f 'o02dzi GKS ljdzSadAazy 2F G2KIFIG A& @2dzNJ 2LIAYA2Y N

- The learning materials (i.e. slide shows, handbowvkigos, samples) were useful

11 of 13participants answered that thestrongly agree, and Zgree.
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- The training sessions were quite dynamic, in the sense that they were engaging
and involved interactive activities, itead of being just expositive) 6 of 13
participants answered that thestronglyagree, 5agree and 2disagree.

- The training sessions promotdide use of digital tools 6 of J3articipants
answered that they tfongly agree, &gree and 2 strongly disagree.

- There was space for active learning methodologies, such as prdideed
learning, projectbased learning, gamification, augmented reality, virtual reality,
collaborative learning, etc. 3 of 1@articipants answred that they strongly agree,

4 agree, 4disagree and 2 strongly disagree.

- The contact hours allocated to the coargas adequate to the amount and nagur
of the course contents 7 of JBarticipants answred that they strongly agree, 4
agree, and 2 disagree.

- There was a good balance of knowledge among the participants and no big
discrepancies in the backgrodikknowledye were noticed 7 of 1fBarticipants
answered that they strongly agree,dgree, and 1 disagree.

- The trainer(s) showed a good performance (good time management, dbility
communicate clearly) 10 of J#articipants answered that thestrongly Agree, and
3agree.

- The trainer(s) was well prepared and showed a gaoderstanding of the subject
11 of 13participants answered that thestrongly agree, and Zgree.

- The support provided by the trainer(s) was good and a good management of
guestions and answers walone 11 of 1participants answered that thestrongly
agree, and 2 agree.

1 02dziil GKS ljdzSadAz2zy 2F al2g g2dAZ R &2dz NI 4GS @&2d

- The knowledge acquired in the training 11 of the 13 participants answered Very
satisfied, and 2 satiifd enough.

- The skills acquired in the training 5 of the 13 participants answered Very satisfied,

n {FGAAFASR Sy2dzaAKXI H b2 Sy2daAK &l GA&aFASF

- The evaluation methods used 7 of the 13 participants answeeeglsatisfied, and
6 satisfied enough.

All the participants declared that the cae has met their expectations.

All the participants declared that they wouldaommend this course to others.

l'd GKS ljdzSadAazy 2F a2 Kl (thegrdindd (&SdzNER & (I LR aA K&K
of 13 participants declared that the training course was totally detailed so it clarified any

doubts about Additive Manufacturing, it covered a good range of AM methods, gave a good

view of pre and post prassing methods. Only 2 dig 13participants hasanswered N/A

(not applicable).

G GKS ljdzSadGAaz2y 2F a2KFG ¢l a GKS fSaa LRAAGAC
received totally 10 answers, so 6 of them had not mention anything as less positive aspect.

The rest of them sugested more practical examples would be useful and the duration was

suggested to be separated in a longer duration of time like@s courses for five weeks.
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1 Finallyas a final comment or suggtion the big majority, 8 of 13articipants, have declared
to be thankful and happy for the course and they are expecting newses like this one. 6
of the 13participants did not give any comment.

It has to be mentioned that two people were involved in the overall proc&ke. trainer
feedback can be summarizeas follows:

1 Atthe question how satisfied are you with the:

- Support provided by the training provider staibth of them declaredhat they
werevery satisfied.

- Infrastructure conditions provided by the training institution (furnishing, heating,
lighting, sanitation, etc.)This question is not applicable, as due to the limitations
imposed by COVHDO, the event was held remotely.

1 Atthe question how satisfied are you with the:

- Structure of the course (Units of Learning Outcomes /Competence Units) frmm t
two trainers one has declared satisfied and the other one very satisfied.

- Contents addressedboth of them declaredhat they werevery satisfied.

- Established contact hoursom the two trainers one has declared satisfied and
the other one very satisfied.

- Balance between theoretical and practical trainifrgm the two trainers one has
declared satisfied and the other one very satisfied.

- Relationship between the contents atfie learning outcoms; both of them
declaredthat they werevery satisfied.

I The positive aspects of the training course remarked by the trainer's point of view are as
follows:

- Covered a good range of Abdst-processingnethods

- Good attendance

- Active partcipation with interesting questions from the audience

- Highly interesting topic

1 The guestion of what aspects of the course learning program could be improved from the
trainers' point of view, replies are as follows:

- The order of contents could be modified hat it makes more sense and follows a
typical AM workflow

- The course could be broken dowrio more and smaller interactions

1 Atthe question how satisfied are you with the:

- Available equipment both of the trainers declarddt they werevery satisfied.

- Allocated contact hours for the theoretical classes both of the trainers declared
that they werevery satisfied.

- Allocated contact hours for the practical work; from the two trainers one has
declared satisfied and the other one very satisfied.

- Evaluation(tests and examinations) methods used both of the trainers declared
that they werevery satisfied.

WP5 PilotActivitiesReport
Quialification/Professional Profile: Process EngineerlHBF2 Competence Units: Metal AM Designer
Project No. 6012+EPP1-20181-BEEPPKASSAB

This projechas been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use which may be made of the information contained therein.

51



Co-funded by the
Erasmus+ Programme
of the European Union

SECTOR SKILLS STRATEGY

1 Atthe question, if there any other aspect(s) they would like to refer to, none of the
trainers have mentioned any other, additional aspect.

6.2.6. Feedback on CB2Introduction to Materials (Metals and Alloys)

Based on the CU26 courparticipantswho completed the feedback survey, 65% were male,
and 35% were female. About half (48%) of the course participants were under the age of 25,
40% were in the age range of 285, and 12% were between 8655.

The highest educational background of thefpar OA LJF y G & @G NASR FTNRY 9y 3AAyYyS
onm>20X . OKSt2NRA RSINBS ondiz0Y 52002NFf RSINBC
vocational training (2%). The remaining 13% comprised undergraduate students, B tech, masters

and doctoral stdents.

Although 31% of the participants are currently not working iroeganization 31% were from

the Aerospace sector. This was followed by the Automotive sector (19%) and Industrial
equipment and tooling sector (15%). After that, the Defense, EneBgnsumer Goods,

Construction and Health sectors had 13%, 10%, 6%, 4% and 4%, respectively. Sectors listed in

0KS GhiKSNE OIFGS3A2NRYI 6KAOK gl a Fo2dzi ow:I AyOf
Software, Oil and Gas, Materials Science and Manufiactur

A substantial proportion (51%) of the participants were based in the UK. Turkey, India and

Greece, which represented 14%, 8% and 6%, respectively, of the participants followed this. The
remaining participants came from Bulgaria, Germany, Portugain Spakistan, Mexico, China,

USA, Malawi and Brazil.

¢CKS LI NGAOALI yida 6SNB LINBR2YAYylyGfte aalidAaAaFAiAsSR
conditions, training sessions and course effectiveness. However, regarding the question about
GSIjdA LISRY & ydzii KS LINI OGAOFE GNIAYAYy3IET | GK2dAK
Sy2dzZaKeés (GKS adz2NBSe ljdzSatAazy ¢l a y2aG | LILIX AOI of
GAGK2dzO LINF OGAOFE GNIXAYAYy3Id ¢KAA NBEbetwkeyi | f a2
GKS2NBGAOFE YR LINFYOGAOIE GNIAYAYyIEST G¢KS ydzyo S
G¢CKS FY2dzyd 2F GAYS G2 GNIAY S6AGK Fy la YIOKAY
CU26 course, as it did not include practical elements were completely virtual.

Some of thepositive aspectof the course are shown below:

w a/2yGSyid 2F GKS O2dNBS® LG ¢Fa OSNB JI22R 7
I ROF YOS RE

w G¢KS LINBaSyiSNBR KFR 322R YFGSNRFf FyR &fAF

w G¢KS NBaz2dzNB3a28R&OENBE NBI f f &

w GCKS LRaAGADBS AYGSNIOGA2Y YR O2ft €l 02N (AC

w G¢KS FFHOG GKFrd ¢S O02dzAZ R | al ljdSatdiaizya FyR

w a!' tt26S8SR dza (2 &l dzSadA2ya | yRselff a2 LINE(
learning

w G[ 29St & rgeachisigSDEBVPA d2F 0o NB dza SRdE
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w G¢KS GNIAYSNE 6SNB GSNE | y2sfTheqisdtbod f S
gl a dzaSTdzZ ¢
w aDw! b¢! 9Rdzt I OF ¢
w aLiG 6+&a yAOS (2 KI @S Ot SIFENI SELXFYyLFGAZ2Y | yF
w G22NJlAY3 SAGKAFGHEINDIAYS RABETAA2Y dSaaAi2y:
w aL Sye2z2eSR (GKS RSLIIK 2F YIGSNARAIE O20SNBRZ
I R YOSR FT2NJ GKS 3IA0SYy GAYSTNI YSo¢
w GL y26 NBOAASR Yeé 1y2¢ftSR3AS 2F oFaArod YIS

project that requies me to revise general materials science and enginedrga.
GKAa O2dzNBS |yYyR @SNE KSf LJFdAg o¢

On the other hand, details of the aspects of the course tioald be improvedare shown below:

w GDNI Yyl 9RdzZLJI Ol L O2dzZ R y2G aSiGdzl GKS

w GL o6 yBSHRKS2 Diwdk yiGl F2NJ F fAGGES 2y 3ISND
w GL &dzZll2asS Y2NB aSaaizya O2dAd R KIFE@S 0SSy
w a{Saairzya IINB | oAl f2y3¢

w GENIAYAYy3d RdAdzZNAYy3I o6dzaAySaa K2dzNRAE

w G/ 2dzNBS GAYS y2i FTSEALOf S¢

w ! yF2NIdzyG6Ste A4 OfFaKSR | f20 gA0GK Ye
w ! AL AOFGA2Y YR LINRPOS&aaAy3Ié

W a[ o0l 2F 'a F20dza¢

w G¢KS O2dzNBS 61 a i I Y2NB o0S3IAyySNER f S@St
w GLG 61 & OSNB RdzZ f Ylye G2LA0O0a 6SNB OSNE

Overall, 94% of the course participants stated that the course met their expectations, and 98%
said thatthey would recommend the course to other participants.

For the CU26 Pilot course, trainersO2 Y LI SGSR GKS GNIAySNna FSSRol

took place in the UK. The first trainer was from Brunel University London, who is a current

Research Feilv, and has Bachelors and PhD degrees in Engineering. The second trainer was

from Ansys Granta with over 20 years of teaching experience in Materials. The second trainer
also has MSc and PhD degrees in Physics and a curretinpassociate ProfessorMaterials
Science.

The rating for the support provided by the training provider staff, infrastructure conditions
provided by the training institution (furnishing, heating, lighting, sanitation, etc.), and contents
addressed were all ranked 4 out of 4, thby showing the best rating.

The rating for the structure of the course (Units of Learning Outcomes/Competence Units)
showed both 3 out of 4 and 4 out of 4, equally. Similarly, the rating for the established contact
hours showed both 3 out of 4 and 4 anit4, equally, both representing good feedback.

Also, the balance between theoretical and practical training was rated as 3 out of 4. However,
the course did not have any practical element. The relationship between the contents and the
learning outcomes sfwed both 2 out of 4 and 3 out of 4. The reflects the need for improvement
in this regard, especially aligning and learning outcomes and contents better.
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FaSR 2y (KS OdNIXAySNRa FTSSRol O]l adaNBSé&s GKS

G ASTFdA AVHANWNIMYR2ZWSIya It 02y 0sSLiia 27

LJ2

(

al 4§

(V]
w G¢CKS @GANIdzZ € yIFGdz2NBE yR RStAGSNE 2F (GKS Oz

(KS 62NIR O2dA R FiGiSyR G(KS aSaarzyas

@ GtFNIYSNBEKALI 6AGK Ly FOFRSYAO AgmdsySAdGdziAzy
DN} yil0 6F& OSNE 0SySTAOALFE FYyR SR 2

w 2SS 4SNB (62 AyailiNHzOG2NB akKlFINAYy3a GKS Oz2yli
w G¢KSNB 6SNB 3J22R AYGISNIOGAGS FyR Sy3r3aiay3
w GD22R &dzlJLX SYSy{idlI NE a2FiG6lNB yR NBazdzNDOS

On the other hand, detailsf the aspects of the course learning program that could be improved
are shown below:

w G/ 2KSNByOS 0S8SiG6S8Sy tSIFENYyAy3a 2dzid2ySa | yR
etc.o0® Ydzf GALIX S OK2AOSULE

w G9YyadaNAYy3d (KS GSNDPbako2NRAKIBNWEy2d3IKKS €S

w G9yadNAy3d (KS OSNbakg2NRaAk(GSNyYa 2F GKS €8

l3aSaaSR¢
6.2.7. Feedback on CU2AM with Steel feedstock

The lecturers and participants of have taken separate surveys to have their feedback about the
course. 3 responses in teicers survey and 46 responses in students survey have been received
and analysed as below.

46 responses have been received for the students survey. The gender balance and age range is

given inFigures.

24% 01 76% @9) 30% (18) 41%09) 17%® 2%0)

Female
“ Male <26 26-35 36-55 >55

Figure8: The gender balance and age range of students 7CU

The geographical distribution of attendees was in a wide range with more than 50% being out
of Europe, mainly countries likurkey, India and Chin@ihe main activity of the students were
Aerospace (17%), Defense (20%), Automotive (22%), Industrial Equipment and [R&%g

and other (24%)The educational background of students were mainly engineers with and MS
degree (58%)xand PhD degree (22%) followed by BS detdeo).The level of satisfaction was
quite high (3.34/4.00) with respect to several factors like relevance of the course fob
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activities(3.65/4.00),The coherence of the course witle training programmé3.57/4.00), and
the structure of the cours€3.53/4.00)

Poorly Not satisfied Satisfied Very Weighted
Foary satistie. satisfied enough enough satisfied  Average
30
L] 0 21 24
* a) The structure of the course (0%) (0%) (a6%) (52%) 3.53/4
EY b) The contents addressed during the 0 1 19 25 35374
course (0%) (2%) (41%) (54%)
15 ©) The coherence of the course with
the training programme (was the 1] 2 14 26 357/4
N 10 Nt satishied .. order of contents presentation (0%) (4%) (30%) (57%)
respected by the training provider?)
d) The number of contact hours ! 4 18 1 333/4
(2%) (9%) (35%) (41%)
€) The balance between theoretical 2 4 10 10 30874
and practical training (4%) (9%) (22%) (22%)
) The number of contact hours 2 2 13 9 312/4
allocated to practical training (4%) (4%) (28%) (20%)
g) The relevance of the course to your 0 1 13 29 36554
job activities (0%) (2%) (28%) (63%)
’ h?r't[hematfcn hetwel:n I::rnmg | 0 2 19 23 sinra
Ve ststied Satised enoug outcomes foreseen for the course and - o, (4%) (81%) (50%)
what the course covered
i) The amount of time to train withan 4 4 6 8 28254
AM machine (9%) (9%) (13%) (17%)

Figure9: Thelevel of satisfactioin CL27

Opinions of the students were asked to students to be rated as 1 to 4 as Strongly disagree,
disagree, agree, strongly agréiehe highest agreement was omet traineis beingwell prepared

and shoving a good understanding dhe subject the support provided by the traineand a

good management of questions and answédrke lowest agreement was on tepace for active
learning nethodologies, such as problebased learning, projedtased learning, gamification,
augmented reality, virtual reality, collaborative learning, etc.

Strongly
Disagree

Strongly =~ Weighted

Disagree Agree Agree Average

The learning materials (i.e. slid
shows, handbooks, videos, 0 1 19 26 3.54
samples) were useful

The training sessions were qui
dynamic, in the sense that the;
were engaging and involved 4 13 15 14 2.85
interactive activities, instead o
being just expositive)
The training sessiomgomoted
the use of digital tools

There was space for active
learning methodologies, such &
problembased learning,
projectbased learning, 8 13 15 10 2.59
gamification, augmented
reality, virtual reality,
collaborative learning, etc.

4 7 20 15 3.00
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The contact hours allocated tc
the course was adequate to th
amount and nature of the
course contents

0 6 20 20 3.30

There was a good balance of
knowledge among the
participants and no big 1 3 24 18 3.28
discrepancies in the backgrour
knowledge were noticed

The trainer(s) showed a good
performance (good time
management, ability to

communicate clearly)

The trainer(s) was well
prepared and showed a good 1 0 17 28 3.57
understanding of the subject

The support provided by the
trainer(s) wagyood and a good
management of questions anc

answers was done
FigurelO: Student opinionsn Cl27

0 2 19 25 3.50

1 2 19 24 3.43

The level of satisfaction was rated from 1 to 4 as poorly satisfied, not enough satisfied, enough
satisfied and vensatisfied. The results were quite high in the course regardimgtiiree
different aspects, as can be seerfigurell.

Poory satifie
30

25

20

Y 10 Not encugh sati...

Very satisfied Satisfied enoug..
Poorly Not enough Satisfied Very Standard Weighted
N/A R
satisfied satisfied enough satisfied g Deviation esponses Average
a) Tl?e knowledge acquired in the 1] 0 16 27 3 1068 6 36374
training (0%) (0%) (35%) (59%) (7%)
. P . 0 2 15 24 5
b) The skills acquired in the training ©%) (4%) (33%) (52%) 1% 9.02 46 3.54/4
) The evaluation methods used o 5 . 13 21 7 7.22 46 341/4
0%) (11%) (28%) (46%) (15%)

3.52/4

Figurell: The level of satisfactiorin CL27
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The expectations of the students were mostly satisfied in course CU27. 98% of the students
replied that course has met their expectations, and 96% of the students replied that they would
recommend the course to others.

6.2.8. Feedbaclon GJ30: AM with Nickel feedstock

The lecturers and participants of have taken separate surveys to have their feedback about the
course. 3 responses in lecturers survey and 39 responses in students survey have been received
andanalyzedas below.

Of the ® responses received for thetudent survey, 18% of the responses were from women
and 82% were from merlhe gender balance and age range is givdfignrel2: The gender
balance and age range of students in CU30

18% 82%(32) 33%(13) 46% (18) 21% () 0% o)
Female Iale =26 26-35 36-55 >55

Figurel2: The gender balance and age range of students in CU30

The geographical distribution of attendees was in a wide range with more than 50% being out
of Europemainly countries like Turkey, India and Chiflae main activity of the students were
Aerospace (33%), Defense (23%), Automotive (13%), Industrial Equipment and Tooling (13%),
and other (18%)The educational background of students were mainly enginedttsamd MS

degree (59%), and PhD degree (31%) followed by BS d@&139.

The level of satisfaction was quite high (3.32/4.00) with respect to several factors like the
relevance of the course to job activities (3.62/4.00), The contents addressed dugingtinse
(3.58/4.00), and the structure of the course (3.53/4.0Big(rel3: The level of satisfaction in
CU30.
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Poorly Not satisfied Satisfied Very Weighted
satisfied enough enough satisfied Average
0 1 16 pal
Poorly sgeste... 2) The structure of the course 353/4
0%) (3%) (41%) (54%)
2 b) The contents addressed during the 0 2 12 24 358/4
course (0%) (5%) (31%) (62%)
15 ) The coherence of the course with
the training programme (was the 0 2 14 2 25174
order of contents presentation (0%) (5%) (36%) (54%) B
" n Mo sicinge esPected by the training provider?)
0 7 10 21
d) The number of contact hours 337/4
(0%) (18%) (26%) (54%)
&) The balance between theoretical 1 6 14 9 303/4
and practical training (3%) (15%) (36%) (23%) B
) The number of contact hours 2 [ 8 12 307/4
allocated to practical training (5%) (15%) (21%) (31%) B
g) The relevance of the course toyour 0 1 12 24 36274
job activities (0%) (3%) (31%) 62%)
h) The match between learning o s 13 2
out fé for th d 345/4
icomes foreseen for the course an 0%) (10%) (33%) (54%) i/
what the course covered
Very sstisfisd Satisfied eroug...
i) The amount of time to train withan 6 1 9 7 27474
AM machine (15%) (3%) (23%) (18%) -

Figurel3: The level of satisfaction in CU30

hLIAYyAz2ya 2F GKS aiddzRSyda 6SNB FalSR (2 aiddzRSy
GRA&IFINBSES al ANBS¢EsY dqgadNRy3dafte |INBSEéd ¢KS KA3
prepared and showing a good undeastling of the subject, the support provided by the trainers

and a good management of questions and answers. The lowest agreement was on the space for

active learning methodologies, such as probleased learning, projedtased learning,
gamification, augmeted reality, virtual reality, collaborative learning, etc.

Strongly
Disagree

Strongly | Weighted

Disagree | Agree Agree Average

The learning materials (i.e. slide
shows, handbooks, videos, samples 0 0 18 21 3.54
were useful

The training sessions wegglite
dynamic, in the sense that they wer,
engaging and involved interactive 5 6 20 8 2.79
activities, instead of being just
expositive)

The training sessions promoted the
use of digital tools

2 9 12 16 3.08

There was space for active learning
methodologies, such as problem
based learning, projediased
learning, gamification, augmented 6 10 16 7 2.62
reality, virtual reality, collaborative
learning, etc.

The contact hours allocated to the
course wagfdequate to the amount 1 7 21 10 3.03
and nature of the course contents

WP5 PilotActivitiesReport
Quialification/Professional Profile: Process EngineerlHBF2 Competence Units: Metal AM Designer
Project No. 6012+EPP1-20181-BEEPPKASSAB

This projechas been funded with support from the European Commission. This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use which may be made of the information contained therein.
58



RAt Co-funded by the
LB Erasmus+ Programme
2AS of the European Union

SECTOR SKILLS STRATEGY

There was a good balance of

knowledge among the participants
and no big discrepancies in the 2 7 14 16 3.13
background knowledge were notice

The trainer(s) showed a good
performance(good time

management, ability to 1 1 16 21 3.46
communicate clearly)

The trainer(s) was well prepared an
showed a good understanding of thi 0 2 13 24 3.56
subject

The support provided by the
trainer(s) was good and a good
management of questions and 0 2 13 24 3.56
answers was done

¢KS tS@St 2F aldAaFrOodAazy ¢l a NriSR FNBY wm (2
GSy2dzaAK alriAaFASRE YR a@OSNER al iGAaFASRED ¢KS NJ
three different aspects, as can be seeifrigurel4d: The level of satisfaction in CU30

Poorty satste...
25

Wik . Mot enough sati.

Very satisfied Satisfied eroug...

Pot.:rly Not. enough Satisfied \I'el.y N/A Slal'lld?ld Responses Weighted
satisfied satisfied enough satisfied Deviation Average

a) '.I'I!e knowledge acquired in the 0 1 15 23 0 a5 19 3.56/4

training| (0%) (3%) (38%) (59%) (0%)

. . . . 0 3 17 17 2

b) The skills acquired in the training 757 39 338/4
(0%) (8%) (44%) (44%) (5%)

¢} The evaluation methods used 0 1 1 15 4 773 39 3474
(0%) (3%) (49%) (38%) (10%)

Figurel4: The level of satisfaction in CU30

The expectations of the students were mostly satisfieccourse CU30. 90% of the students
replied that course has met their expectations, and 97% of the students replied that they would
recommend the course to others.
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Threelecturers of the course CU30 have participated in the feedback survey. Regarding
geneml aspects, lathree lecturers say that they are very satisfied by the training provider staff,
and the infrastructure conditions provided by the training institutidfiglire15: The level of
satisfaction of trainers in CURO

4

3 m support provided by the
training provider staff

m infrastructure conditions

0 provided by the training

poorly satisfied Not Enough Enough Satisfiedery Satisfied (4) institution
1) Satisfied (2) 3)

N

[En

Figurel5: The level of satisfaction of trainers in CU30

Concerning the training programme, the lecturers were most satisfied with the established
contact hours and least satisfied with the balance between theoretical and practical training
(Figurel6: The level of satisfaction of trainers about the training program in ¢U30

Relationship between the contents and the learning _
outcomes
Balance between theoretical and practical traininjj | | | | lGcNENGNGNGNGNGGE
Established contact hours ]
Contents addressed [ ]
Structure of the course (Units of Learning Outcomes _

/Competence Units)
0 0,5 1 15 2 2,5 3 35

m poorly satisfied (1) = Not Enough Satisfied (2) = Enough Satisfied (3) m Very Satisfied (4)

Figurel6: The level of satisfaction of trainers about the training program in CU30

The lecturers were asked to remark 3 positive aspects of the training course. The responses of
each trainer is given below fable3: The positive aspects in CU30 according to the trainers

aLy Ftft asSa
G¢KS GAYS LI| course on AM of nickel
course was sufficient for | alloys, the participants
the subjects on additive | were interested and
manufacturing of nickel | contributed to the topic
Fff2éade with interesting

quesh 2 y a ¢

G¢KS 2yt AyS
easy for participants from
different countries to
access the aleNR S ® ¢

Ozgur Poyraz
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atKS
reaction of the

LJ- NI A ON

a¢tKS GAYS &

Evren Yasa

targeted group of people
really interested in AM of
nickel superalloys with
some background. This
increased the quality of
the questions asked in the
GNI AyAy3a 0O2d

Caner Simsir | general, weloriented and participants to the training module is well
weII-2N‘EII-y7\ISR¢é‘I.é i dz G S I_Jzol-fl-yOSRqu
ACKS | oBmSREWA . 5 515 1 Ln

course had to be given as
online sessions but |
believe this increased the
interest and attendance
from many different
O2dzy G NA Sadé

A¢KS GAYS &
module is well
ol ftl yOSR®E

Table3: The positive aspects in CU30 according to the trainers

The lecturers were asked to declashat other aspects of the course learning programme that

could be improved. Individual answers are as follows:

Trainer 1:

G5dz8§ G2 GKS FIOd GKFG GKS O2dz2NBES LINPIANIY 41 a R
prepared, the preparation processofthétA Y Ay 3 gl & aA2VYSoKIG fAYAGSR®E
LY GKS LA FYyyAy3a 2F (GKS O2d2NBES>E gStRAYy3I 2F yAC
GKFG 6SNB y23G a2 LINA2NAGE F2NJ FRRAGAGBS YI ydzFl Of
Trainer 2:

LT Fff O2dzNESa INBduding Stéinlegs/stéels) areaondudted aylitHe Same

instructors in the same package, the consistency of the training can be improved. This will also
NERdzOS NBLISGAGAZ2Yyadé

Trainer 3:
Ga¢tKS Oz

yasSyia 27

iKS O2dz2NBASa

a bit misoriented towards additive manufacturing. Although there are many similarities between
welding and AM, there are also differences as well. Thus, the content should take AM aspects

Y2NB Ay
awS3l NR
one chance for

g2
Ay 3

amakdzL) A a NB

FOO02dzy G ¢
tfil KeBsonlally Bekesied3 ¥Hantes are too many. After the assessment,

82y ot Soé

The lecturers were asked to grade their level of satisfaction concerning the training sessions and

achieved resultsThe level of satisfacton] § SR FTNRY ™
aSy2daK &t

al GdAaTa

SR¢ X

GAaFTASRE

G2 n I &
I Y Rigueld: ik

satisfaction level of trainers on the training sessions and achieved results
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Evaluation (tests and examinations) methods used D

Allocated contact hours for the practical wor

Allocated contact hours for the theoretical classes D
vaitle eqipmen: I

0 1 2 3

m poorly satisfied (1) = Not Enough Satisfied (2) = Enough Satisfied (3) m Very Satisfied (4)

Figurel7: The satisfaction level of trainers on the training sessions and achieved results

Finally, trainers were asked for any other aspects that they would likefeo. Two trainers have
given a response. Their individual answers are as follows.

G¢KS O2d2NES RAR y20 AyOfdzRS Fyeé LINI OGrnbtOl £ 62 NJ
applicableg A 1 K NB & LSOOG G2 a2YS 2F (KS ljdzSadAz2yadé
G{AyO0S (KS doeazNiirfe SessibBs?there Wis no practical work related to this

Y2 Rdzf S ¢

6.2.9. Feedback on CU3Additive Manufacturing with Titanium Feedstock

Out of the 16 students, 3 were feminine (19%) and 13 masculine (81%). 94% of the students
were younger than 26 yesa and 6% (1) was between age-Z& All students are from Spain
(100%). All students had a peglucation as Engineers (100%).
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5 (Cudl es el sector principal en el que se focaliza su organizacidn?{mas de una respuesta es

posible)
13%(2) 25% (4) 0% (0) 0% ()
Asroespacial AULDMOCIGN Defensa Consumo
o% (0] 13%(2) 0% (T) 13%(2)
CONSIrucCIon Enengia Salug Equipd i utillaje industreal

44%(7) 38% (6)

Onres (AT Tanor, especifgue

O GEANIZACICN

Nustracién 7 - Question for Students: In which sector is your company specialised?

As can be seen from question 5, 13% of the students have been involved in aerospace, another
13% have been involved in energgd another 13% in tooling/utilities manufacturing. 25% in
automotive and 38% have stated that they are working in other sectors. 44% of the students
have answered that they are currently not involved in any company.

The experience in AM of the studentsnche clustered as follows: 62,5% had no previous
experience with AM. 6,25% had previous experience with valve manufacturing. Another 6,25%
worked as a project engineer for industrial plants in water management. 6,25% worked as part
of a Master project on wfboard manufacturing and 6,25% had experience from previous
lectures throughout their mechanical engineering studies and practical work. 6,25% had worked
in FDM investigation and worked 2 years in a company working with FDM.

The course was 94% in pers@ne person stated Hearning. The students stated that they
have been 11 hours in contact with the professor.
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Satisfaction with the training conditions:
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Hustracicn 8 - Question for Students: Satisfaction with the training conditions

Out of 16 students, 101 (around 67%) were mostly very satisfied in terms of infrastructure,
support via the trainer, communication betweemnticipants and trainer and communication
channels. The rest of the studentss4around 27%) were sufficiently satisfied. The only thing
that participants noted is the lack of practical equipment in the sessions. Here, only 44% showed
a high satisfactionyhereas 31% were only minor satisfied.
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Satisfaction with the course:

Mac 3 Paco Suficienterente Muy Standard Weighted
i X HIA ) Responses
satisfechs  satisfeche  satisfecha satisfecha Deviation Everage
2| La estrucwrs del curso . 1_ N § g 0 .66 16 35/4
%) (6%) (38%) (56%) (0%}
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el curse 0y (%) {8y 83%) (s o
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Pfﬂ'?":“ii-"ﬂ"lm' (el femmador 0 o 4 12 0 456 . —
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los contemdoy®
. 0 3 10 | 0 )
d| H nimarn de horas de contacto i ., 356 16 ara
%) (9% 163%) (19%) (%)
& H equilibeis eatrz formacion tedriea 2 ": 3 . 1 1 25 18 3374
¥ practica 3% (54%) {19%) 6% (%)
f) El amese d!.hrn de .‘GI-TK'.? 3 . & 4 . i 1 7 * 29314
asgnadas a la formacen practica (9% (38%) {25%) 13%) (%)
g Lz rel=vaneia del curse para sus Q 2 3 ] a
325 16 325/4
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i La comespond encia entre ko 0 . s . P
i
resutados de aprendiiae prevecs . ) 354 16 33 a
" e (&%) {50%) (44%) (o)
para &l curse ylo que cubiic o curse
it La cantaad de tiempo para 4 7 3 1 1 129 16 207 s
fommarse con ana impreson 30 % (44%) {19%) (6% [ =
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Hlustracicn 9 - Question for students: Course satisfaction

In terms of satisfaction with the overall course, 9 (56%) to 10 (63%) of the participants stated
that the course structure has been appropriate as well as the contents. With regards of
coherence of the course 75%eve very satisfied.

However, the number of contact hours only medium satisfied 63% of the students, with 19%
stating that it was too low. This result is further expanded when looking at the equilibrium
between theory and practical work (d)) and the assijheurs for practical work (e)): 69% were
only little or not satisfied with the equilibrium. 57% were unhappy with the assigned hours.
Again, 69% were also not satisfied with the time spend on a printer (question i)).

In terms of relevance for working lifgnd balance between prknowledge and coverage of
topics, nearly all students 88% and 94% were medium or very satisfied.
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Satisfaction with the training sessions:
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llustracion 10 - Question for Students: Satisfaction for the training

All participants were medium to very satisfied with the learning material used in this CU and 14
participants were also satisfied thithe digital content. In terms of dynamics of the lesson, 50%
were medium satisfied and 19% (3 students) were not or little satisfied.

For question d) in which active learning should be rated, only 50% were medium satisfied and
38% were little or not dasfied.

In terms of rating the trainer, participants were medium or very satisfied (up to 69% acceptance
in terms of knowledge and 56% for learning support).
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Overall efficiency of the course provided:
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formacitn (0%) 0% (44%) (56%) 0% i
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llustracion 11 - Question for Students: overall efficiency of the provided course?

All three questions above (learning outcomes, competencies and evaluation method) have been

rated medium and very satisfying (94%).

Expectations and recommendation:

T 100% were satisfied with the course (question 15) and also 100% would also recommend
this course.

What were the most positive aspects?

1 Knowledge about Titanium and its alloys in AM, usage and applications.
1 Quality.

T Course coverage.

T New topics.

What were the most negative aspects?
No time to do practical work.

Amount of hours theoretial/practical.
Lack of samples.

Very theoretical.

Lack of practical work.

= =4 -4 A -2

Additional comments:
 None

Analysis of the results:

The participants were in total very happy with the course structure and stated that all important
aspects of Titanium and its alloys were covered. Hence, 100% would recommend this course.
What has been seen for CUOO, can be seen here as well: the lackrefassigned for practical

work has been too low as well as the utensils used in the course in order to let participants see
realworld examples. In terms of the utensils used, that really is a lelesoned for the teacher

and can be easily fixed. Her&is interesting to the see the forces due to heat input on a titanium
part or the ripping of support structure as well as the different surfaces. With respect to practical
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WP5 Pilot Activities Report CUSAM with Titanium Feedstock (Process Engin&dlEB/Metal

AM Designer) work, it would be interesting to see what participants want. Watching a PBF
machine building a part in titanium is not the most interesting thing to see and it has been seen

a lot that learners are somewhat disappointed because ghecess in itself is not the most
excited process. However, expanding the hours in order to include active engagement of the
group such as the design of a part as well as the usage of utensils may decrease the lack of
practical work.

6.2.10Feedback on CG34: Process Selection

This course had 13 students that all answered this survey. Most of the students were male (92%)
and they were between 26 and 35 years old. All were Master students of Industrial Engineering,
most of them (85%) were not working at any angaation when this pilot study was conducted.

All had only basic or no knowledge on AM when entering this course.

In overall, the result showed a high level of satisfaction with traners, thed 4 NI A y A y 3
O2YyRAGAZ2Y&EaEY GO02dzNBE2YIKPRSOONHZA VAZFT aORAB2FF I C
glra KAIKP® ¢KS aiddzRSyida KFIR | atAakate 2SN €
0SG6SSYy (KS2NBGOAOIE YR LINFOGAOIE OGNXYAYAYy3IE |y
YI OKAY S¢ I ¢ Kabisedkby thieivittéalipilofing evént (due to COMHE). The course

included several videos and some examples and case studies applMations and process

Anyhow it could not satisfihe expectations of students, observing different real AM processes

and practicing with AM machings | & GKS& ARSYGAFASR | aflk Ol 27F |
improve for future implementations.

However, the results indicated that students were more satisfied with knowledge they had

learnt than skills they had acquite They highlighted the gained knowledge and éxpertise

trainers as most positive aspect of the course. This course met the expectations of 12 students
Opw:20T GKS 2yS gK2 FyasgSNBR ab2¢ (2 -pérsoha AGSY
course, haing hands on experience and practical activities.

The results of the feedback survey of the three trainers showed, that they were satisfied with

0KS O2dz2NBES Ay 3ISYSNIfto ¢KSe& @I f dafeRentiuid$he RA @S N& A
broad overview on the AM process adecisiormakingprocesses. It was suggested to increase

the amount of practical activities and group discussions for fuimplementationsas the

engagement and attention of students seemed decreased db ageto allocate the contact

hours and the evaluation method.

6.2.11 Feedback on CU3Bletal AVl integration
Results:
2. Please select the gender you identify better with (for gender balance reporting duties, only)

3. Please select the age range you are in
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2 Porfavar seleccione el génerocon el quese 3 Por favor, seleccione su rango de edad:
identifica (Unicamente debido a la obligacién

de informar sobre el equilibric de género) .

11% @ 33%@
< 26 26-35
28%is) 72%013)
Femening Masculino
56% (10) 0% im
36-35 =35
4 12
Standard Deviation Responses
3.84 18
Standard Deviztion Responses

4. h which country is your AM training course taking place?
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4 ;Enqué pais ha tenido lugar su actividad formativa en FA?

100%(18)
Espania

0% () 0% () 0% (0)
Ausstria Belgica Bulgaria

0%(0) 0% (0 0% (0) 00

Creacia Repdblica de Chipre Republica Checa Dinamarca

0%(0) 0% (0 0% () 0% (0

Estonia Finlandia Francia Alemania
I 0%(0) I 0% (0) 0%(0) 0% (0)

Grecia Hurgria Ifanda Other

436 18

Standard Deviation Responses

5. What is the main activity/sector of your organisation?
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5 ;Cudl es el sector principal en el que se focaliza su organizacion?(mas de una respuesta es

posible)
5

=

- o il &
o

2B%(3) EL T 17%(3) 33%(6)

Aeroespacial Automiocion Defenza Censumc

17%(3) 17%(3) 11%(2) 44%(8)

Censtruccion Energia Salud Equipo y utillgje industrial
0% (0 "M%

En este momento, no estoy Otro (por favor, especifigue)

trabajandc en ninguna

izacidn

39

Responses
Food packaging
Robatica

6. What is your Education background?
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6 ;Cudl es su formacion académica?

14

Grady s ascols icancighara srada medin da Grada supanior Master o imgen Doctoradn Oriro (par
0 fa O rat Py
6% 17% (2 11% ) 11%@
Graduzdo escalar Licenciatura Grado medio de Formacidn Grado superior de Formacion
Profesionsal Profesional
T2%013) 6%1) 6% (1)
Master o ingeniera Doctorado Otro (por favor, especifique)

23

Responses

Estudiando el doctorado

7 ¢ Cudl es su experiencia profesional previa en Fabricacion Aditiva?/ What is your professional
background/previous additive manufacturing experience?

)l

= = =

= =4 —a —a -8

Ninguna/None

Impresoras libres y de Stratasys/ Free and Stratasys printers

Post procesado de piezas de Impresién 3D/Post processing of 3D printing parts

Mi empresa ha comprado una maquifgiM/ My company has purchased an SLM
machine

Una witbox./ a witbox

No tengo/None

MUY POCA EXPERIENCIA PREVIA/ VERY LITTLE PREVIOUS EXPERIENCE
Impresion 3D en plastico/Plastic 3D printing

Ninguna/None
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1 Ninguna/None
1 Disefio de utillajes para realizarediante fabricacion aditiva/Design of tooling to be
made by additive manufacturing

SAM

SECTOR SKILLS STRATEGY

9 Fabricaciéon de utillajes/Tooling manufacturing

=

EC

=A =4 =4 =4

USUARIO/User
Conocimientos generae$/General knowledge
Poca experiencia previaittle previous experience
He trabajado con impresoras 3D con termoplasticos/ | have worked with 3D printers

with thermoplastics.
1 Apoyo en diversos proyectos europeos/ Support in several European projects

8. WHich pilot course did you attend?

8 ;A qué curso piloto ha asistido?

100% (18)
CU 35 Metal AM integration

0% (0)
CU 15 PEF-LE Process

0% (0)
CU 43: Production of PEF-LB
parts

0% (0)

CU 27: AM with steels
feadstock (excluding
Stainless Steel)

436
Standard Deviation

Proyectos de robética y aeroespacial para la CE/Robotics and aerospace projects for the

0% (D)

CU 00: Additive
manufacturing Process
Owerview

0% ()
CU 25: Post Processing

0% (0)
CU 44: Conformity of PEF-LE
parts

0% (0)
CU 28: AM with Stainless
Stee| feedstack

18
Rezponses

0% (0)
CU 01 DED-Arc Process

0% (0)
ClU 34 Process selection

0% (0)
CU 45: Conformity of
facilities featuring PBF-LB

0% (0)
©U 300 &M with Nickel
feedstock

0% (0)
CU 08: DED-LE Process

0% (0)
CU 36: Coordination activities

0% (0)
CU 26 Introduction to
materizls (optional)

0% (0)
Other
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9 ¢ Cuantas horas presenciales incluia su curso? (es decir, cuantas horas ha estado en contacto
directo con su profesortow many contact hours were there in your course? (i.e., how many
hours were there of contact withoyr trainer(s)?)

21

10. What was the regime in your course?

10 ;Qué tipo de curso era?

89% (16) 11%2

Presencial B-learning (presencial
+ e-l=aming)

0% @

E-lzaming o 2

diztancia

7az 18

Standard Deviation Responses

MMD | 298 62dd R &2dz N} X &@2daNJ £f SHSt 2F al GArAaslh

11 Valore su nivel de satisfaccidn respecto a las siguientes condiciones

N ErEcho
i
i
"0
&
&
M (L
4
2
Muy saistecho SubcertEmEE
Nada Poco Suficientemnente Muy Standard Weighted
L Responses
satisfech i st zatisfecho N Deviation Average
a}Lainfra_.eslnmum prowmiunada o 1] 4 14 0 549 18 378/4
por la entidad de formacion (0%) {0%) (22%) (78%) (0%)
b]Elw-ml-lpmmadopnrel o 1] ] 10 0 445 "~ 336/4
personal (distinto de los formadores)  (0%) {0%) () (56%) (%)
) La claridad/comunicacion de los 2 5 12 0
objetivos y resultados de aprendizaje 0% 0% (@3%) 67%) % 48 18 36774
del curso
d) Los calalesdemuneim o /] 3 13 0 508 18 372/4
usados durante la formacion 0%) {0%) (28%) T2%) 0%)
&) El equipo usado en la formacion o 1] ] 1 1
- 432 18 3.63/4
practica (0%) {0%) (33%) (B61%) (&%) !

367/4
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How would you rate your level of satisfaction with...

a) The infrastructure conditions provided by the

training provider

b) The support provided by the staff (other than

trainers)

c) The transparency/communication of the learning
outcomes associated to the course
d] The communication channsls used during the

training

g} The equipment used in the practical training

HD | 24

12 walore sunivel de satisfaccitn respectc a..

Hada

Wy nabnbecho

Poco

satisfecho satisfecha

a] La estructura del curse %)
b} Los contenides abordados durante 0
el cursa {0%)

c] La cohenencia del curso respecto el
programa de formacicn (zel formadar 0
respeld el orden de presentacidnde  (0%)
los contenidos?)

a
d) El nirmesro de horas de contacto )
] Bl equilibric entre formacian tedrica 0
¥ practica {0%)
1) El ndmeero de horas de contacto a

asignadas a la formasitn practica (0%)

gl La relevancia del curso para sus a
actividades laborales {0%)

] La correspondencia entre los

a
resultados de aprendizaje previstos (%)
para & curso y lo que cubrid el curse
i) La cantidad de tlempo para a
formarse con una impresora 30 {0%)

(0]

(0]

(0]

(11%)

[E%)

(6%)

(6%)

]

(11%)
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1. Poorly
zatisfied

a

oo o o

g2df R &82dz N¥ (S

Blsdn st
14

Suficientemente
satisfecho

(50%)

[a4%)

[28%)

[28%)

[44%)

11

[61%)

fazx)

[33%)

[50%)

Muy
satisfecho

(50%)

10
(54%)

123
%)

1
(61%)

(50%)

(22%)

1
(61%)

12
(67%)

(33%)

2. Mot satisfied

enough

a

oo O 0O

M

SECTOR SKILLS STRATEGY

3. Satisfied
enough

a

oo O 0O

Z

82dNJ £ SGS+

Sufcmnimrienie

(0]

(0]

(%)

(%)

(%)

11%)

(0%)

(%)

(6%)

5.08

413

403

Weighted
Average

15/4

156/4

ar2ra

15/4

34474

31974

156/4

16774

12474

34574

4.
satisfied

Very

a

oo O o

OO0 O O O
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1 Poorly | 2. Mot satisfied | 3. Satisfied 4. \Very

How would you rate your level of satisfaction with... entisfied enough enough catisied | ™
a) The structure of the course a a a a a
b) The contents addressed during the course a 4 a 4 a
c) The coherence of the course with the training
programme (was the order of contents presentation
[foresesn in the ULDO] respected by the training = s = s =
providar?)
d] The number of contact hours a a a a a
e} The balance between theoretical and practical
) Thet P o a o o o
training
The number of contact hours allocated to practical
N Ther P o a o o o
training
g] The relevance of the course to your job activities a a a a a
h] The match betwsen learning outcomes foreseen for
3 g o a o o o
the course and what the course covered
i} The amount of time to train with an AM machine o a o a o

13. What is your opinion regarding the following statements?

13 ;Cudl es su opinidn respecto a las siguientes afirmaciones?

Totaimente &n d...
14

Totalmente de 3. — Relathamente ..

Relatiamente d...
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Totalmente en Relativamente en Relativamente de  Totalmente de  Standard R Weighted
desacuerdo desacuerdo acuerdo acuerdo Deviation F Average
a) Los materiales de aprendizaje (es
decir, presentaciones de diapositivas, 0 ] 7 1 472 18 261/4
manuales, videos, muestras) fusron  (0%) (0%) (39%) (61%) ' o
utiles
b) Las sesiones de formacion fueron
bastante dinamicas, {en el sentido de
que fueron atractivas e involucraron 0 ? 1 472 13 361/4
actividades interactivas, en lugar de (%) % (39%) (61%)
ser solo expositivas)
) Las jornadas de formacidn 0 2 a 8
promovieron el uso de herramientas 357 18 33374
digi (0%) (11%) (44%) (44%)
d) Hubo espacio para metodologias
de aprendizaje active, como el
aprendizaje basado en problemas, el 0 2 7 g
aprendizaje basado en proyectos, la 364 18 339/4
gamificacion, la realidad aumentada, %) (1% (39%) (30%)
Ia realidad virtual, el aprendizaje
colaborative, etc.
&) Las horas presenciales asignadas
al curso fueron adecuadas ala 1} 0 10 8
4.56 18 34474
cantidad y naturaleza de los (0%) (0%} (36%) (44%) )
contenidos del curso
) Hubo un buen equilibrio de
conocimientos entre los participantes 0 1 10 2
¥ N 52 notaron grandes 413 13 333/4
discrepancias en los smientos D (6%) (36%) (39%)
previos
q) El {los) formador{es) se
desempend/ desempenaron 0 0 8 12
adecuadamente (buena gestion del 497 13 367/4
B , capacidad para nicarse (0%) (0%} (33%) (67%)
con claridad)
h) El {los) formadories) estaba(n) bien 0 0 5 13
preparades y mostraron una buena 332 18 372/4
com o del (0%) (0%) (28%) 72%)
i) El apoyo brindado por el{los)
formadories) llfhumny se realizo 1] i} 3 13 532 18 27274
una buena gestion de preguntas y (0%) (0%) {28%) (72%)
respuestas
35474
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What is your cpinion regarding the following statements? L ,Stmnglv = S_DmEWhat 3. Somewhat | 4. Strongly
dizagres disagree Egres agree
a) The learning materials (i.e. slide shows, handbooks,
. d ‘ - o w o o
videos, samples) were useful
b) The training sessions were quite dynamic, in the sense
that they were engaging and involved interactive a a a a
activities, instead of being just expositive)
c) The training sessions promoted the use of digital tools a a a a
d) There was space for active learning methodologies, such
as problem-based learning, project-based learning,
P : ' - a a a a
gamification, augmented reality, virtual reality,
collaborative lzarning, etc.
e} The contact hours allocated to the course was adequate o o o o
to the amount and nature of the course contents
f] There was a good balance of knowledge among the
participants and no big discrepancies in the background a a a a
knowledge were noticed
g] The trainer(s) showed a good performance [good time
I : a a a a
management, ability to communicate clearly)
h) The trainer(s) was well prepared and showsd a good
understanding of the subject = s = =
i} Thesupport provided by the trainer(s) was good and a
- a a a a
good management of quastions and answers was done
141 29 @2dA R €2dz NI US €2dzNJ £t S@Stf 2F aluAafTrOuAz2y
14 Defina su nivel de satisfaccidn con respectoa..
Hada :Iaér_"h-c
12
]
&
G
A i Poco seff shecha
F s
Mury setisizcho Sulisenizmeniz.
Nada Poco Sauficientemente Muy Standard Weighted
satisfeche  satisfecho  satisfecho satisfecha " Deviation MeSPANES ) verane
a) El conocimiento adguirido en la o o 4 14 1} f
formacion {0%) {0%) (22%) (78%) o 8 8 e
b) Las habilidades adquiridasenla 0 0 8 10 0 )
formacién {0%) 0%) (44%) (56%) o 9 # 3374
¢} La metodologia de evaluacion ] 0 9 9 0 ’
utilizada %) {0%) (50%) (50%) (0%) a4t # 23l
36174
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) . 5 1. Poorly 2. Mot enough 3. Satisfied 4. Very

How would you rate your level of satisfaction with... satisfied e enough <atisfied n.a.
a) The knowladge acquired in the training a a a a d
b) The skills acquired in the training O a a a a
c) The evaluation methods used a a a a a
15 ;Hasatisfecho el curso sus expectativas? 16 ;Recomendaria este curso

100%12) 0% @ 100%(18) 0%

Si No Si No

g 18 a 18

Standard Deviation Responses Standard Deviztion Responses
15. and 16. Closure YES MO
a) Did the course meet your expectations? a a
b) Would you recommend this course to others? a a

17 ¢ Cual fue el aspecto mas positivo del cugBaf? qué?/ What was the most positive aspect of
the training courseWhy?

1
1

=a =

ERE

Contenidd Contents

Las actividades en grupo. Aprendes y son emetenidag Teamactivities. You learn
more and are more entertaining

Es un tema diferente al de cursos anteriores y eso es interesante/ It is a different topic
from previous courses and that is interesting

Que es presencial, y eso ayuda mucho para euess muy tecnoldgicas/ That it is face
to-face, and that helps a lot for very technological issues

La visita a las instalaciones/ The visit to the facilities.

No conocia estas aplicaciones de impresion 3D/ | did not know about these 3D printing
applicatians

Adentrarme en un ambito totalmente desconocido, pero tan relevante de cara al futuro
de la industria/ Knowing a totally unknown field, but so relevant for the future of the
industry

PresencidDn site

La combinacion tedriepracticd The theoreticabpractical combination.

El nivel del profesorado/ The level of the teachers
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1 TEMARIO Y PROFESORADO/ AGENDA AND TEACHERS
9 Curso muy préactico, con muchos ejemplos/ Very practical course, with many examples
1 El profesoradfleachers

18 ¢,Cual fue el aspecto menos positivo del cigBo? qué?/ What was the less positive aspect of
the training courseWhy?

1 Falta de horas practicaséack of practical hours

1 Es més aburrido que el otro 0 a mi me interesa menos/ It is more boring tharthtée o
course or | am less interestédgunos aspectos son aburridos/ Some aspects are
boring

1 A veces se hacen muy largos/ Sometimes the contents get very long

Un poco demasiado tedricd little too theoretical.

1 Veo el otro curso mas adecuado paratrabajo/ | see the other course more suitable
for my job.

E ]

19. Comentarios adicionales y sugerencias/ Further comments and suggestions:

1 ¢Se podrian hacer visitas a otras empresaA®uld it be possible to visit other
companies?

1 Realizar practicas reales condquinas industrialesCarry out real practices with
industrial machines.

1 Recomendable para todas aquellas personas que quieran profundizar en conocimientos
especificos sobre la Fabricacion Aditiva/ Recommended for all those who want to
deepen in specifiknowledge about Additive Manufacturing.

1 RECOMENDARBHEghly recommended

Analysis of results:

In the CU35 course take paé8% women(5) and 72%nen (13). 89 % of participants are in the
age range26-55. The course was done fApain in AITIIP facilitiesSThe most of participants
RSTAYSR G(KSANI Olostidl gq@ipmant aadStabling (44%d) andutomotive
(39%). Jointly the sector mentioned in the questions, participants also mentioned roldtes.
education backgroundis mainly master or engimging (72%)Regarding theéAM experience
varies between general knowledge and expertise in plastic AM. Two of them are expertise in
metal AM.Two of them are confusing about thhegime of the session, probably because the
session was face to face but thertfication was online and some information was sent
previously to the courselThe satisfaction about theourseconditions (facilities, supporting,
communication, etc.) is high, especially in infrastructures (3.7&Myut coursecharacteristics
(structure, contents, etc.) the results are high too (3.49 aver&mjarding materials, training
sessions, etc. the participants value everything in a positive way. The best resultsteainévs
(3.72).The satisfaction witltourseeffectivenessis 3.61 aveage. A 100% is satisfied with the
course and would recommend iThe participants valugositively the environment and the
course contents. The mairegativeaspects is the duration and the balance between theory and
practice.
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6.2.12 Feedback on G36: Coordinatio of AM

30 of the 31 students of this pilot course replied to the feedback questionraick have
evaluated the training as follows

Sectionl¢ Background of Participants
1.1 Demographics of participants:

1 Only 13% of attendees were female

1 76% of attendees were 285

1 93% of the attendees were from the UK with the remaining 7 % split evenly between
Portugal and Ireland

1.2 Participants links to industrial sector@uestion 5): Enabled companies to select more than
one sector (k. the total score can exceed 100%)in terms of sector engagement 50% had
aerospace links, 33% defence, 23% from automotive, 20% from industrial equipment and
tooling, 17% with other sectors and only 3% from the consumer goods sector.

1.3 Educational backgroundQuegion 6): The answers given seem contrary with 43% holding
an engineer or Masters degree but only 17% holding a degree (usually a prerequisite to take a
Masters degree). 17% held a PhD which is more than those holding vocational training
qualifications.

1.4Industrial experience in the AM fieldvlost attendees had several years of experience in the
AM field although a small humber had no direct experience and a couple had only recently
graduated.

Section 2¢ Participants views on the course

2.1 Training comlitions (Question11): Most people were satisfied or very satisfied with the
training conditiong infrastructure used (3.54/4), support given (3.68/4), communication of the
learning outcomes (3.57/4), communication during training (3.6/4). The lowest seasefor
equipment in the practical training (3.11/4), as there was no practical training.

2.3 Course structure & contenfQuestion 12): In terms of the course structure and content the
scores were generally good but there was clearly a diversity of opinith some attendees
giving high scores and other very l@ythis indicates that some attendees were expecting a
different type of course (possibly one more focused on the technical aspects of AM).

{ GNHzOG dzZNBE A O02NBR odookn kAIKK NBT: A | diSAYFR SRE 00 N 27
aft Aa3KGte f26SN) G odHTkn o0dzi S6AGK x> 0
92 KSNBYyOS a02NBR odcokn SAGK ¢z 6SAyI aal dAa
K2dzNB & 02 NBR o0 do TAkAnF ALSARI KS yy21a23 Ko KAQSNEG &l A a FASR
The lowest scores relate to the lack of practical trainftige nature of the course subject

together with the impact of covid1l9 meant that a practical training aspect was not undertaken)
¢ with balance between practical and theoretical training scoring just 2.59% number of contact
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hours for practical training scoring 2.29 and amount of time to train with AM machines just 2.1/4
(67% answered not applicable).

The issue of practical trainifgs been highlighted and although, given the focus on the course,
which is more about the management of the AM process (there will always be a bias towards
theory) it should be possible to introduce some practical elements to the course.

On a more positie note the score for relevance of the course to job activities scored 3.46/4 with

ManmE: 0SAYy3 aaliAa¥TASR Sy2dz3K k@OSNE al GAaFTASRE
learning outcomes scoring 3.4/4 with 96% being | G A 8 FASR Sy 2dzaK k GSNE &l
2 4 Training material and delivery (Question 13Jhe scores for training material, performance

of trainers (including time management), preparation/knowledge of the trainers, and support
given by the trainers were all good.

However, there were low scorestflevel of engagement/interactivity (2.57/4) use of digital
tools (2.77/4), space for active learning methodologies (2.07/4) show that the course needs to
be modified to improve interaction, although it may be better when delivered in a conventional
faceto-face scenario. The score for allocation of contact hours was also relatively low (2.82/4)
and this confirms that the course content is probably too much for a one day course.

2.5 Knowledge, skills gained (Question1d)t:’zc 2 F LI NI AOAEN v 8§ @SHBENBI| AR &
GAUK (KS 1y2¢ftSR3IS (GKS@ 3AFAYSR FTNRBY (GKS O2dzNBRS:
af AGKGte 2SN az2aid 2F GKS LI NIAOALIYGA 6SNB
methods used, however, this was scored beftire assessment had taken place and so should

be disregarded

2.6 Overall impression(Question 15): 97% of the attendees felt the course met their
expectations and 100% would recommend it to others.

Feedback and remmmendations from participants:

A 2

Thefeedb®] 2y (GKS O2dz2NES g1 & SEOStftSyild 6A0GK Ylye L
GKS GNIAYSNEE YR GFNASYRt@ FGY2aLKSNBéd bSaAl ()

1 Too much material to cover in a single day.
1 Too many words on slides, not enough illustrations or weald examples.
1 Need to have some practical interactive sessions.

The recommendations given mirror the previous points;

1 Too muchnformation for one day seeduce the topics or delivery it over two days

1 Include more real world examples

i Make it more inteactive, interesting and engaging usingting systems (such as
mentimeter) to encourage audience partictfmn and trigger debate.

Three of four trainers replied to the feedback surv@he organiser noted regarding the
guestionnaire for the trainers thagome of them are not applicable due to Covid 19 restrictions.
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Only 3 of the 4 people involved with training completed the questionn@reeonly attended
and presented for 30mins out of the 7 hours of contact time and so was not asked to complete
the questionnaire.

Generally speaking the course structure, content and contact hours were judged to be
acceptable (scored 3 out of 4). However, there was concern about the broad and intensive
nature of the course. The course went into too much detail for sofitbe subjects. The surplus
material could be removed from the presentations and supplied separately just for reference.
Another clear frustration was the lack of interactivity, due to time restrictions (too much
material / short duration), exacerbated Ithe remote teaching environment. The course,
including the assessment, was entirely theoretical and if possible (not easy given the subject) a
practical element should be included. The content and duration of the assessment needs to be
revised, includingimplification/clarification of questions and extended the duration to 20mins
(see section on assessment).

6.2.13Feedback on CU43: Production of £BFparts
Overall, 35 students answered the survey, with the following composition:

- 26 males and® females

- 22of them were less that 26 years old, where&ot them were in the range 2635
years old.

- 20 of them had a BSc degree, whereas the remaining had a MSc degree; one of them
had a PhD degree

- Almost all of them are not working at the moment in any orgatiim, although a few
of them have current working activities in different sectors

Results:
Satisfaction with the training conditions

The radar plot shows that almost all students were very satisfied or satisfied enough with the
infrastructure conditionsthe support provided by the staff, the transparency/communication

of the learning outcomes and the communication channels. Regarding the practical training, the
remote learning mode and the impossibility to let large groups accessing the training f&cilitie
did not allow hand®n group activities related to AM SW tools, which could have further
increased the satisfaction.
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11 Satisfaction with the training conditions

Poory satsfie

20

NA Not satisfied e

Very satisfied Satisfied enoug.
Poorly Not satisfied Satisfied Very Standard Weighted
N K . Responses
satisfied enough enough satisfied Deviation Average
a) The infrastructure conditions 0 0 13 20 2
8.1 35 3.61/4
provided by the training provid (0%) (0%) (37%) (57%) (6%) /
b) The support provided by the staff 0 0 1 20 4
7.64 35 3.65/4
(other than trainers) (0%) (0%) (31%) (57%) (11%) /
:)f :-:: learni:\ outc’omes associated 0 g i 21 i 7.9 35 3.68/4
9 (0%) (0%) (29%) (60%) 11%) :
to the course
d) The communication channels used 0 1 10 22 2
8.29 35 3.64/4
during the training (0%) (3%) (29%) (63%) (6%) 4
e) ‘.I'h.e equipment used in the practical 0 3 12 14 6 529 35 338/4
training (0%) (9%) (34%) (40%) (17%)
3.59/4

Satisfaction with the course structure and organization

The radar plot shows that almost all students were very satisfied or sdtisfieugh with
basically all the aspects of the course organization. Only two aspects received lack of satisfaction
by some students:

- The amount of time to train with an AM machine: indeed, this was not possible due to
COVID restrictions to lab accessibilllowever, the full scale implementation of this CU
shall include some handm activity on AM systems, as this is felt as a very important
aspect by students.

- The number of contact hours allocated to practical training: some theoretical aspects
could bemade more concise, leaving more time to practical classes devoted to design
for AM, topology optimization and build design for AM.
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12 How would you rate your level of satisfaction with...

ooy gatstie

NA Not satisfied e.

Very satisfied Satisfied enoup
Poorly Not satisfied Satisfied Very Standard Weighted
N/A R
satisfied enough enough satisfied Deviation esponses Average
0 2 14 17 2
a) The structure of the course 7.04 35 3.45/4
) The structure of the cou (©%) (6% (40%) (49%) (&%)
b) The contents addressed during the 0 1 14 19 1 792 a5 25374
course (0%) (3%) (40%) (54%) (3%)
¢) The coherence of the course with
the training programme (was the 0 2 15 17 1 74 35 34474
order of contents presentation (0%) (6%) (43%) (49%) (3%)
respected by the training provider?)
0 3 13 15 4
d) Th ber of contact ho 59 35 3.39/4
) The number of conta urs (0% %) @7%) (a3%) (11%) /
e) The balance between theoretical 2 5 14 10 4
4. 5 3.03/4
and practical training (6%) (14%) (40%) (29%) (11%) 38 3 3/
f) The number of contact hours 1 7 12 9 6 363 35 3/4
allocated to practical training (3%) (20%) (34%) (26%) 17%)
g) The relevance of the course to your 0 4 13 13 5
1 3/4
job activities (0%) (11%) (37%) (37%) (14%) 518 35 3.3/
h) The match between learning 0 1 16 17 1
outcomes foreseen for the course and 777 35 347/4
what the course covered %) @%) (46%) (49%) @%)
i) The amount of time to train withan 6 13 5 6 5 303 35 23774
AM machine (17%) (37%) (14%) (17%) (14%)
322/4

Satisfaction with training material and training methods

The radar plot showshat all the students were satisfied or vesgatisfied with the training
material, training methods and the performance of the trainers. Only a few students pointed
out that active learning methodologies could be used more during the training and that a
different balance of contact hours could haweproved the course.

These are relevant suggestions for the full scale implementation of the CU.
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13 What is your opinion regarding the following statements?

Strongly Agree

Strongly Disagree

a) The learning materials (i.e. slide

o
shows, handbooks, videos, samples) (/.
were useful
b) The training sessions were quite
dynamic, in the sense that they were
engaging and involved interactive @%)

activities, instead of being just
expositive)

c) The training sessions promoted the 0
use of digital tools (0%)

d) There was space for active learning
methodologies, such as problem-

based learning, project-based 3
learning, gamification, augmented (9%)
reality, virtual reality, collaborative

learning, etc.
e) The contact hours allocated to the
course was adequate to the amount %)

and nature of the course contents

f) There was a good balance of

knowledge among the participants [}
and no big discrepancies in the (0%)
background knowledge were noticed

g) The trainer(s) showed a good
performance (good time 0
ability to i (0%)

clearly)

h) The trainer(s) was well prepared
and showed a good understanding of

0%,
the subject (@)
i) The support provided by the
trainer(s) was good and a good 0
management of questions and (0%)

answers was done

Disagree  Agree

3
(9%)

(14%)

(11%)

(20%)

(14%)

(20%)

(6%)

(0%)

(3%)

16
(46%)

21
(60%)

15
(43%)

16
(46%)

21
(60%)

20
(57%)

14
(40%)

14
(40%)

17
(49%)

Strongly Agree

16
(46%)

(23%)

16
(46%)

(26%)

(20%)

(23%)

19
(54%)

21
(60%)

17
(49%)

Strongly Disagr

Standard Deviation

733

6.91

729

798

9.09

S4AM

SECTOR SKILLS STRATEGY

Disagree

Responses  Weighted Average

35

35

35

35

35

35

35

35

35

337/4

3.03/4

334/4

289/4

294/4

3.03/4

3.49/4

3.6/4

3.46/4

3.24/4

Satisfaction with the learning outcome and the assessment method

The radar plot showstudents were satisfied enough or very satisfied with the learnirigaue

in terms of acquired knowledge and skills. A few students were not fully satisfied with the
assessment method. Open questions or an oral exam could be perceived as better methods to
assess the learning outcomes.
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14 How would you rate your level of satisfaction with...

NA
Poorly
satisfied
a) The knowledge acquired in the 0
training (0%)
" . - 2
b) The skills acquired in the training
(6%)

2

¢) The evaluation methods used
(6%)

P tisfe.
ooty satis

18
16
14
12
10
8
6
4
A

Wery satisfied
Not enough Satisfied
satisfied enough
1 14
(3%) (40%)
6 19
(17%) (54%)
8 13
(23%) (37%)

General satisfaction about the cose

Very

satisfied

19
(54%)

7
(20%)

n
(31%)

S4AM

SECTOR SKILLS STRATEGY

Satisfied enoug...

Standard
Deviation

Not encugh sati...

Responses

35

35

35

Weighted

Average

3.53/4

291/4

297/4

314/4

The twopie charts show that the large majority of the students (8994%) were satisfied by

the course, which met their expectations, and they would recommend the same course to other

people.
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15 Did the course meet your expectations? 16 Would you recommend this course to
others?
89% 1) T1% @
Yes No 91% (2 9% 1)
Yes No
13.5 35
Standard Deviation Responses 145 35
Standard Deviation Responses

The mainissue pointed out by the students as less positive aspect and possible direction for
improvement is the amount of time devoted to practical training. Since this module is strongly
based on the comprehension of practical methods for part and build desigrsenulation,

more contact hours and project activities devoted to these topics would have been appreciated.

Analysis of results:

Above results point out that the training was appreciated in all its aspects. The only fields of
potential improvement poinéd out by the students include the importance of including actual
handson training on SW tools for AM and part design, and devoting more time to practical
training classes, possibly with the use of more active learning methodologies.

This CU includes tigs that deserve a good balance between theoretical and practical training,
like topology optimization and design for AM. For process engineers working withBPBF
processes it is of great importance to gather both practical and theoretical skills. Titebdia

of AM machines and industrial SW suites in the labs owned by the training bodies is deemed of
fundamental importance to deliver an effective training for this CU

6.2.14 Feedback on CU44: Conformity of BFparts
Overall, 31 students answered the gay, with the following composition:

- 25 males and 6 females

- 17 of them were less that 26 years old, whereas 14 of them were in the rang826
years old.

- 17 of them had a BSc degree, whereas the remaining had a MSc degree; one of them
had a PhD degree
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- Almost all of them are not working at the moment in any organization, although a few
of them have current working activities in different sectors

Results:

Satisfaction with the training conditions

The radar plot shows that almost all students were verysfiatl or satisfied enough with the
infrastructure conditions, the support provided by the staff, the transparency/communication
of the learning outcomes and the communication channels. Only a few students were not fully
satisfied by the equipment used ihég practical learning. The remote training mode and the
impossibility to let large groups accessing the training facilities did not allow fandsoup
activities related to AM systems, which could have increased the satisfaction with this last point.

11 Satisfaction with the training conditions

Very satisfied

Poorly satisfie
18

Satishied enoug.

Poorly Not satisfied Satisfied Very N/A Standard
i ofiad h b . Davisti

a) The infrastructure conditions 0 9 12 16 2 6.52
provided by the training provider (0%) (3%) (39%) (52%) 6%)
b) The support provided by the staff 0 0 14 14 3 6.46
(other than trainers) (0%) (0%) (45%) (45%) 10%)
:1 ;rf:l: Ieami; outt:c;mes associated ) : b b 2 6.88

9 (©%) (©%) (42%) (52%) ©%)
to the course
d) The communication channels used 0 0 13 17 1 73
during the training (0%) (0%) (42%) (55%) 3%
e) The equipment used in the practical 1 5 10 10 5 3.43
training (3%) (16%) (32%) (32%) (16%)

Satisfaction with the course structure and organization
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Not satisfied e.

Responses

31

31

31

31

31

Weighted
Average

3.52/4

35/4

3.55/4

3.57/4

3.12/4

3.45/4
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The radar plot shows that almost all students were very satisfied or satisfied enough with
basically all the aspects of the course organization. Only two aspects received lack of satisfaction
by somestudents:

- The amount of time to train with an AM machine: indeed, this was not possible due to
COVID restrictions to lab accessibility. However, the full scale implementation of this CU
shall include some hands activity on AM systems, as this is feltaagery important
aspect by students.

- The number of contact hours allocated to practical training: some theoretical aspects
could be made more concise, leaving more time to practical classes devoted to
inspection and material characterization methods.

12 How would you rate your level of satisfaction with...

Poorly satisfie
18

NA Not satisfied e

Very satisfied Satished enoug
Poorly Not satisfied Satisfied Very Standard Weighted
N _ L Responses
satisfied enough enough satisfied Deviation Average
0 3 13 13 2
The structu f th 5.64 3 3.34/4
%) The structure of the course (0%) (10%) (42%) (42%) (6%)
b) The contents addressed during the 0 2 15 13 1 6.43 31 337/4
course (0%) (6%) (48%) (42%) (3%)
c) The coherence of the course with
the training programme (wa.s the 0 1 14 14 2 64 a 345/4
order of contents presentation (0%) (3%) (45%) (45%) (6%)
respected by the training provider?)
0 3 12 13 3
d) Th ber of tact h 5.27 31 3.36/4
) The number of contact hours (©%) (10%) (39%) (42%) (10%) /
e) The ha!anoe b.el.ween theoretical 1 7 14 5 4 435 a1 285/4
and practical training (3%) (23%) (45%) (16%) (13%)
f) The number of contact hours 0 10 7 9 5 354 31 296/4
allocated to practical training (0%) (32%) (23%) (29%) (16%)
g) The relevance of the course to your 0 2 13 12 4
53 31 3.37/4
job activities (0%) (6%) (42%) (39%) (13%)
h) The match between learning 0 2 17 1 1
outcomes foreseen for the course and (%) (6%) (55%) (35%) @% 6.68 31 33/4
what the course covered
i) The amount of time to trainwithan 7 7 7 5 5
0.98 31 238/4
AM machine (23%) (23%) (23%) (16%) (16%)
315/4
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The radar plot showshat all the students were satisfied or very satisfied with the training
material, training methods and the performance of the trainers. Only a few students pointed
out that actiwe learning methodologies could be used more during the training.

13 Whatis your opinion regarding the following statements?

Strongly Agree

Strongly Disagree  Disagree Agree

a) The learning materials (i.e. slide
shows, handbooks, videos, samples)

0%
were useful %)
b) The training sessions were quite
dynamic, in the sense that they were
engaging and involved interactive (0%)

activities, instead of being just
expositive)

c) The training sessions promoted the 1
use of digital tools (3%)

d) There was space for active learning
methodologies, such as problem-

based learning, project-based 1
learning, gamification, augmented (3%)
reality, virtual reality, collaborative

learning, etc.

@) The contact hours allocated to the o
course was adequate to the amount ©%)
and nature of the course contents
) There was a good balance of
k among the partici 1
and no big discrepancies in the (3%)
background knowledge were noticed
g) The trainer(s) showed a good
performance (good time 4]
ability to i (0%)

clearly)
h) The trainer(s) was well prepared
and showed a good understanding of

: (0%)
the subject
i) The support provided by the
trainer(s) was good and a good 1]
management of questions and (0%)
answers was done

3 17
(10%) (55%)
5 19
(16%) (61%)
2 17
(6%) (55%)
8 17
(26%) (55%)
5 19
(16%) (61%)
4 17
(13%) (55%)
3 1
(10%) (35%)
2 12
(6%) (39%)
2 1
(6%) (35%)
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Strongly Agree

1
(35%)

(23%)

1
(35%)

(16%)

(23%)

(29%)

17
(55%)

17
(55%)

18
(58%)

Strongly Disagr
20

18
16

14

Disagree
Standard Deviati R igl
6.68 Ell 326/4
6.98 N 3.06/4
6.61 31 323/4
5.89 N 2.84/4
6.98 Eal 3.06/4
6.06 N 31/4
6.68 N 3.45/4
7.m Exl 3.48/4
722 N 352/4
322/4

Average
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The radar plot showstudents were satisfied enough or very satisfied with the learning outcome

in terms of acquired knowledge and skills. A few students were not fully satisfied with the
assessment method. Open questions or an oral exam could be perceived as better methods to
assess the learning outcomes.

14 How would you rate your level of satisfaction with...

NA

Poorly
satisfied
a) The knowledge acquired in the 0
training (0%)
" Lo - 2
b) The skills acquired in the training
(6%)

2

c) The evaluation methods used
(6%)

Very satisfied

Not enough
satisfied

2
(6%)
3
(10%)

6
(19%)

General satisfaction about the course

Poorly satisfie.
18

Satisfied

Very

Safisfied enoug

Not enough sati.

htad

i N/A . R -
h D on Average
13 14 2
6.01 31 341/4
(42%) (45%) (6%)
17 7 2
571 31 3/4
(55%) (23%) (6%)
11 10 2
3.82 31 3/4
(35%) (32%) (6%) /
3.14/4

The twopie charts show that the large majority of the students (9094%) were satisfied by
the course, which met their expectations, and they would recommend the same course to othe

people.
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15 Did the course meet your expectations? 16 Would you recommend this course to
others?
90% (29) 10%©
Yes No 94% (29) 6%
Yes No
12,5 31
Standard Deviation Responses 135 31
Standard Deviation Responses

Comments and suggestions for the improvement of the course:

- More practical activities

- Should focus more on the basic principles of inspection and conformity and give a clear
idea on how the instrumentation works. The materials used in slideslly included
too many notions not being clearly explained. Also, some of the topics in the
assessment were not mentioned neither at the lesson nor in the material provided

Analysis of results:

Above results point out that the training was appreciaiadall its aspects. The only fields of
potential improvement pointed out by the students include the importance of including actual
handson training on AM machines and devoting more time to practical training classes, possibly
with the use of more activiearning methodologies.

This CU includes topics that deserve a good balance between theoretical and practical training,
like Xray CT and NDE. For process engineers working witi BBFocesses it is of great
importance to gather both practical and thesircal skills. The availability of AM machines,
metrology labs and material characterization facilities in the labs owned by the training bodies
is deemed of fundamental importance to deliver an effective training for this CU.

6.2.15Feedback on CU45: Confornofyfacilities featuring PBIEB

The pilot course started with 21 trainees and, at the end, there were 17. These 17 were the ones
who did the exam and, immediately after, replied to the D2.7 evaluation questionnaire. The pilot
course participants were mainiyien, in the age range of 36 to 55 years.
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Age of the participants Gender

Education background

= School certificate = Bachelor's degree

» Middle degree vocanonal traimng » High degree vocational tralning

® Engineer of Master's degree ® Doctorsal degree

» Other (Please Specify)
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Main activity/sector of participants'
organisation
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In this course, when asked to identify the sector they work in, about half of the participants
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Additive Manufacturing

Chemical industry

Research and development

Occupational Health and Safety

Consulting, auditing and training in management systems

There were also two participants coming from the Energy sector, one frometfospace sector,

one from the health sector and one participant was unemployléds was a+hearning course,

and there was no confusion about it among participan@l of them selected the d_earning
option. All participants also identified Portugalasng thecountry where the course was taking
place.When asked about their previous experience or training on AM, eight participants stated
they had none. The others gave the following answers:

=4 =4 -8 -4 -8 _8_°a_°a_2

Machine inspection / audit

Professional internship at a cormapy where the main activity is AM
Engineering Applications AM

Development of LPBF additive manufacturing equipment
Participation in AM projects with a view to applying industrial gases
PhD with thesis in processing titanium alloys by-EBF

8 years of FDMnd 2 years of SLA

| had had no contact with this process or knowledge of its existence.
Mechanical Engineering

In terms of the level of satisfaction with the training conditions, the results are mirrored in the
next chart:

Level of satisfaction with the training conditions

8 I 17 14 16

- 5 T L
ining p
] ed | 18 statt her ]
sl 1 15 1
c] The transparen mmiL t i learn
Utoam e I 1 & 12
n '!III-\. II_ il 1 a 12
2] 1[:] t ractical traini 2 3 5 T

In this course there was rractical training. However, some trainees mistakenly rated question
e). Regarding the level of satisfaction with the course itself, it is clear that some participants
R A Raguie (understand that there was no practical training in this pilot couysewas not
foreseen irthe CU45.
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Level of satisfaction with the course

0 > | 2 3 8 10 12 14 16 18

a) The structure of the course |G 8
b) The conterts addressed duting the course [ o
¢) The caherance of the course with The training programme (was.. GGG 10
d) The number of contact boors RS 10
o) The balance betweon theoresica and practical training S & b Vasmy ey ]
1) The number of contact hours sllocsted 10 practical raining TG 4 ENEE T
g) The relesance af the course 10 your job activities IR 12 e
1) The match between learming catcomes foreseen for the course.... [N #

I} The amount of time to teain with an AM machine IR 0

W Pocely satisfiod W Not satishod enough W Satished encugh Very satshiod - NSA

Regarding the level of satisfaction with the training sessions, the general results shown in the
next chart are positive, although there were five participants that there was not so much space
for active learning methodologseand that is, apparently, an aspect to improve in the future.

Laviel ol datisfaction with the rmining seisoed

| T
I
H

-

4
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feel satisfied enough with the skills acquired in the training. Nonetheless, all participértse
evaluation methods used were adequate.

The course met the majority of participants expectations, but there were quite a few that felt
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