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Introduction

As the third output of the ProCNC project, the report summarizing the findings of two short term
trainings which are conducted in Germany hosted by BE#®Been22- 26 June 2015 and in Italy hosted

by Aris between 31 August September 2015. Primary reason of conducting such short term trainings
is to learn how CNC education regarding woodworking industry is conducted and how the curricula are
conveyed together witlthe relation of private sector and governmental institutions effecting both the
structure and organizational scheme of such educations.

Before proceeding forward and going into details of short term trainings, it should be noted that both
short term trahings have similar structures and can be evaluated in two parts as giving a sample
training to have an insight of the CNC education and excursions to several factories and companies to
have insight about how the given education is reflected to the pradessipractice. Even though the

short term trainings are structured in simil&shion, weightings of two parts are different as training

in Germany is more focused on sample training whereas the training in Italy is more focu€&Con
operations in practie and number of excursions were organized by thétance, the experiences
gained inthese two short term trainings are differenin essenceand any comparison may lead
misinterpretations. Yet, two trainings are evaluated in depth to extract maximum infzion
regarding the project.
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Analysis of Short Term T raining in Germany (C1)

(22Juneg 26 June 2015)

During this period, EBG organized a study visit in Berlin for the participants to observe existing
andragogical training in Germany concerning theurse that is offered in Germany to get a
certification as CNC Operator for wood. The participants was given information how the continuing
training is performed: methods, machines, programs, modules, contents, conditions on prior learning
etc. so undersind which CNC andragogical educational principles are appropriate in which context.
Additional we visited a companies and had a look at the CNC operators on the job. Another visit was
the company that is marketing the CNC machines, EBG and also TR aeveosking with. Here we

got info about the hardand software CNC machines imtihg training. Beyond the training the
participants observed the real training and working conditions in the furniture industry and particularly
working and training on CNQne of the reasons for strength and success of German economy is
German vocational education and training system and particularly the blue collar workers of
enterprises. The companies are asking for qualified and skilled workforce not only in terms of
knowledge but also with a practical approach for high qualified training and vocational technique.

9. D0Oa&a aGNBYy3aldlK yR adz00Saa Aa ol aSR dakly @20k (A:
marketoriented development of tailored training activitiés the specific needs and requirements. In
developing itsprograms EBG takes into account curremdbor market trends and vocational
gualification requirements and ensures a high level of relevance to the field of practice.

. S@2y R ai SOK yahiddrattion busindsgicultOrdztrainitziNdulture (how the trainers and
a0dzRSyGakg2N] SNAR FOd ¢A0GK SIHOK 20KSNRav oSNB +fa
the country and its people, history, multiculturalism (people from 190 casnére living in Berlin,

though the biggest population are Turks), daily life, remains of the Berlin wall, 2100daitide city.

1 Monitoring arrangementsMonitoring involved reflecting and was focused on the
measurement of the following aspects ofktistudy visit: On quantity and quality of the
activities, andragogical educational principles appropriate in which context, knowledge
transfer, which broader, lorterm effects could be triggered by the visit, the effects
produced by the visiaind theoverall impact.

1 Expected use of outcomes, assessmdihie knowledge gained from the visit observations
will be debriefed and reported for input into the development of the training curriculum.
Comparing curricula in each context, the project will then devéheptraining curriculum. At
this site visit, the Steering Committee performed an evaluation of the work and outputs done
to date and provide feedback.




€Conoparks
berlin

Presentation of training concepts, didactic and technical structure of the training

1. Presentation of CNC machine, axes and applications

2. Object oriented programming und implementation on CNC machine

3. Parameter and variables for programming (Furniture, daaerior constructions,
fair constructions

4. CADCAM

5. Creative design of millings, engravings and decorative panels

6. Free forms and their applications; examples on the machine, engraving and
inlaying; milling of solid surface materials, for example, Corian; template building
and their applications.

7. Handouts for documentation to each topic (paper evexsion)
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Locdion:v 9 ! 22f FSYSNJ {iN}XYGS onHkonX MHcymM .SNIAY o001l
of EBG in Berlin)

Day 4-5: Excursion to enterprises

In all companies we observed typical CNC operating activities: fair construction, store building,
costumers individual orders and the renovation.

1. Varius; MesseEvent Innenausbau GmbH; Tischlermeister Mario Grassmann Zum

w

4. [LD!'{ ¢A&OKf SNI Nb SA (1I8{p13®4YBeflin DSNA OK (G &a i NI @



5.1 SAYNAROK Y!t9ow DYoI 9 /195 12D7E2ME 06 SSNBy &G NI

Presentation of new CNC techniques by main distebaf CNC machines in Berlin;

EBG trainerRoberto Lorang and Katleinz Thiemann

Translator:¢ NNJ |y A f-Matkish) 6 DS NX | y

5

As mentionedby IKOOR in the scope®f{ i dzR& + haiwitlistariwifglt®e auinbeof

employers the investment on the machines and equipment is remarkable in the firms that we have
visited. Smalkcale firm producing in Germany has similar investment scope considering the
technology with anediumscale firm with 56.00 employers in Turkey.

The voc#onal education programs in Berlin are constructed to meet the needs of sl
business and workshops. Hence this education aims skiltioperators capable of programming,
FFONAROFGAY3I FYyR Ffta2 RSIfAYy3 gAriiemd KS YI OKAYySaQ
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Evaluation

Within the scope of PRO CNC Project, a team from Turkish partners including METU Pro CNC core
group, and colleagues from IKOOR and OMSIAD paid a visit to EBG in Berlin Germany, from 21 June
2015 to 27 June 2015. The aim of thsit is to understand how CNC education/training in different
levels are held in Germany as well as how the quality of such an education is evaluated.

In this context, a three days intensive course/training exemplifying the situation in German practice
had been given by MiRoberto Lorang (GmbH) as apartner of EBG in Berlin.

Structure of the Short Course/Training

The settlement where the course/training had been given is an educational complex where several
other professional training programs are hétdvarious fields. The given intensive course/training had
theoretical and applied parts for which from cognition of the subject matter had been stressed by
GOflaa (2 62N)] akKz2L¥E AYLX SYSyidlFriAazyao

The content of the course/training can be considered as ahetype of such an education/training

for those who worked or to be worked as CNC woodworking operator. In the beginning of this special
program, it was presumed that participants were familiar with mathematics especially with geometry
and trigonometry asvell as they were capable of using computers and at least were familiar with CAD
programs. These presumptions (the level of knowledge expected differ with respect to trainee profiles
and duration of the program) are valid for the eligibility of the papticits to take such a training.

The content can be summarized as below:

Introduction of CAM and the role of CAM in the sector
Introduction of the essential vocabulary of CNC
Introduction of the basic CNC operations

Introduction of CNC programming

Introdudion of CAD

Implementation of what is programmed

=A =4 =4 =4 -8 =9

As it can be seen that the general content of the training aims to achieve at least three levels of
knowledge dimensions factual, conceptual and procedural. In this general framework each lecture is
clearly2 NAI YAT SR F2NJ 6KAOK |G FANBG GKNBS tSgSta 27
dzy RSNARGFYRSE LW &z Fyltel Sy Sglftdd G6S ONBFGSE | NI
to be analyzed regarding the cognitive and knowledge dinogissi
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Overview of objectives (participantsexperienced);

1.

2.

10

11.

12.

13.

The level of information/knowledge is very carefully organized and it is given step by step by
increasing the level of complexity.
Before furthering the education the mindsets of operators skobk changed, since in
woodwaorking the work piece is constrained and the machine is moving unlike other machining
operations.
The understanding of coordinate systems in CNC operations is extremely crucial hence the very
first thing is to introduce trainegwith this idea.
a. In this sense the very first three translational axeg-gy are covered and after being
sure that the trainees completely understood this subject, other axes are introduced.
b. Itis important to explain trainees that three axes (if theg ased in full potentials)
can do the same job as muékis CNCs.
One of the very first act in the training program is to make trainees familiar with their tools
and being competent to choose the proper tool both as software and hardware.
It is emphasied that trainees should be acquainted with German standards (DIN) as a part of
both curriculum and as a part of parametric programming.
It is also emphasized the importance of the parametric programming and the importance of
introducing parametric programimg and macros in the very beginning of training program.
It is strongly emphasized that before being sure about the content understood by trainees
nothing new is given.
a. In this context, example problems are assigned in such a way that the complexity of
the examples are increasing day by day and yet trainees facing each operation one at
a time then at a certain level all the operations(examples are implemented together.
(a Typical example is the manufacturing of a standard building door)
b. Each lecture and e€h day should be started with the summary of previous
hours/lectures in order to improve cognition.
An evaluation as a survey is conducted in order to be sure about the achievement of objectives
of each subject matter.
In relation with these evaluations the case of necessity is-given or repeated in order to
have a common background in the classroom.

. Trainees are exposed to examples related with each subject matter and expected to solve

them successfully.
a. Trainees are asked to complete their designshie classroom especially in machine
programming and simulate the process
b. Then, they are asked to implement their solution immediately in the machine in order
to be able to evaluate their process recognize possible problems and to propose
solutions.
It is strongly stated that the trainees should not experience failure in order not to lose their
selfconfidence.
It is pointed out that the training program should be unbiased to any machine brand or any
software; therefore. Different type of machines/softweaishould also be discussed in the
program, and trainees should be accustomed with general logic of CNC operations and
parametric programming.
In the case of implementation on the machine group members should not exceed 2 and each
trainee should immediatglbe introduced with CNC in order to overcome their fear.

10
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14. Customization of examples such as giving file names as the names of trainees is important to
improve their confidence and motivate them.
15. Trainees are motivated and forced to be familiar with CN@& mschine in order to solve-in
house problems.
a. They are asked to mount and dismount the basic part of the CNC
b. They should be able to at least recognize the inherent problem of CNC for asking
further help.
c. They should be able to calibrate the toolgdégard with the operations.
d. They should be responsible about handling the CNC and the workshop.
e. They should strictly follow safety rules and this is an essential part of the training
program.
16. Although success is important, sometimes machines are delidgriaiéed by the instructor in
order to encourage and improve problem solving skills of operators.
17. It is important that trainees should follow the process in the machine which they simulated in
the classroom, therefore using webcams in CNC is very halptupart of such an education.

Analysis of th€ontentin relation with project objectives:

I aeadaSYFdiAO Frtylrteara 2F SFOK fSOGdzNB Aa (G2 oS
identify cognitive and knowledge dimensions and then congt&iurse conduct is to be evaluated in
a very similar way.

Stagelintroduction of the very first subject

4 WoodWOP

41 Bohren vertikal
Mt diesem Makro werden vertikale Bohrungen und Lochrelhen von iien programmiert

Vorgehensweise

Given: Basic Definition, Screenshot which clearly shows
necessary vocabulary and introducing and familiarizing
trainees with the program.

Recall: Highlighted key points of what is given.

Figurel: Example worksheet of Stage
(obtained from EBG)

11



Stage2:Example of what is introduced

Ubung
Programmieran Sie nach Zeichnung ein Werkstack in der Dimension 704x600x1S mit
e e
Tragen Sle In den Kommentar ~0bung Bohren vertikal™ 2in und speichem dann die
’ 600 :
62 62
[
EL r. o .
g ¥
I}
.57 'é 60
o I s
<3 |iili1e
g%: 8
a8
S
=R=]
8 e 22 4
EREY 56 Given:Basic Definition, an example to be implemented which

is the synthesis of what is given.

Figure2: Example worksheet of Stage

(obtained from EBG) ExpectedEach student should be able to solve

Stage3:Survey

s

2NC

5
-A-3

¥ - Generator
-
1 Optimiermodus fiir Bohrungen
oDie  proprammierts RENENTIgE N 8T MakTOIStE WIfG eingenaten
1 serflkgle  Fohrungen werden opfimiert und_zuaral . ausgefiirt
2 yerikgle und__horizontgle  Bohrungen werden opfimiert und
Zugrat_ ausgeronrt
+  yerlgle und_ horzopigle  Sohrngen werden oplimiert und
Zulsigt  ausgerunrt
B> e
59 %2 Fahrmodus fir horizontale Bohrungen
[ Der hortzontaie Bohrer fahrt auf der programmierien_Z- Kooranate ?,
2w nachsten Bohnung,

1 DieZ-chse fahriau oer j
das Werkstfick und dann zur nachstzn Bohrung
PR wa, ﬁ

ZusEizlict  Tahr 035 BoNgemers 1 Grungsterng
£ " Oberfahrhahe

Die Ooertanmene wira In __Mimatern  angegeben und definiert den Absiand der
Werkzeuge zur___Workstlickoberfideha beim "Oberfahren” des Werkstlcks.

» o gampentaktor in %

Der Rampentaktor wird__progentual  angegeen und beeinfusst das

BeSChIEUNIgUNgEYEMaten d=r M3SCAING. Der Weneoerscn kegt Zwischen 30250 %

Eingaben aowelchend von 100% besnfussen ®e ___ Begrboliungezell  und die
Konturgenaulgkeit  yann schiechier werden.

= >
ﬂ 2 Fle\hhlmoﬂu5<ﬁ [LLLLE—

9x-Pamposon - JaiZls  Dearpsiungsposiion
1x%-Pamposton < __ Vierkstickiangs - Fraitanrwsnt
2%-Pakpostion = Frelfahrwert

3 mPamposton - A-Maomum

4 x-Pamkpostion - X Mitie

5 X-Parkpostion =

Expected:To evaluate students individually

Figure3: Example wdtsheet of Stage ?
(obtained from EBG)

12



Stage4Worksheet

Arbeitsblatt Losung

@ _82 gesucht.
MogUE DUIChgangsDonmung WINg sutcmatisch nach Eonrem mit

Figure4: Example worksheet of Stage Expected:To evaluate the level of the class
(obtained from EBG)

These four stages should then be analyzed by using the matrices given below:

C
O
G
N
KNOWLEDGE | REMEMBEF UNDERSTANLC APPLY ANALYZE EVALUATE CREATE
T
I
\Y
E
FACTUAL
CONCEPTUAL
PROCEDURAL

METACOGNITIVE

Accordingly first evaluation was submitted by course instructor Mr.Lorang. The aim of this evaluation
is to compare instructor and learners perspectives as well as to analyze objectives and outcomes.

13



ZIELE DER AUSBILDUNG

1. Tag: Vorstellung der Ausbildungskonzepte.

Kurze Ausbildung, bis 5 Tage.

I ntensive Ausbil dung, ¢ber
Wie viele Achsenan CNC-Ma s c hi nen, feér
Anwendungszweck?

Vorstellung der CNC- Maschine der QE&U.

2. Tag: Didaktischer und schulungstechnischer Aufbau

der Weiterbildung.

Beispiele der Programmierung und deren Umsetzung

an der Maschine.

Direkte Programmierung in Parametern und Variablen.

Berei che:
Innenausbau (Bauelemente).

M° bel bau,

Me s s etk

3.Tag: Einbindung weiterer Software (CAD-CAM).
Kreative Gestaltung von Fr

Dekorplatten.

Freiformen und deren Anwendungen.
Beispiele an der Maschine, Gravuren und

Einlegearbeiten.

Frasen von Mineral wer kst of
Schablonenbau und deren Anwendungen.

4.Tag: Exkursionen in vier Betriebe.
In allen Betrieben werden uns typische CNC- Arbeiten
der betrieblichen Ausrichtung gezeigt.

AlsovomMessebau,

cber Ladena

Privatkunden und zur Sanierung.

5Tag:Vor f ¢ hrung

d e r-Teoheikibeimt e |

zentralen H2ndl er in Berli

WISSEN
SACHLICHE

KONZEPTIONELLE
PROZEDURALE
METAKOGNITIVE
SACHLICHE
KONZEPTIONELLE
PROZEDURALE
METAKOGNITIVE
SACHLICHE

KONZEPTIONELLE

PROZEDURALE

METAKOGNITIVE

SACHLICHE
KONZEPTIONELLE
PROZEDURALE
METAKOGNITIVE

SACHLICHE
KONZEPTIONELLE
PROZEDURALE
METAKOGNITIVE

Tablel: Evaluation of the education by Mr.Lorang based on Bloom's Taxonomy(in German)

KOGNITIVEN

DENKEN SIE VERSTEHEN

DARAN

X

X X

X X X X X X X

GELTEN

ANALYSIEREN

X X/ X X X X X| X X X X

X X X X X X

BEWERTEN

ERSTELLEN

X X X X X X X X

X

X X X X X X

14



OBJECTIVES OF EDUCATION

Day 1: Presentation of the training concepts.

Short training, to 5 days.

Intensive training, over a semester.

How many axes CNC machines, for which application?
Presentation of the CNC machine of QE & U.

Day 2: Educational and Training technical structure of
the training.

Examples of programming and its implementation on
the machine.

Direct programming in parameters and variables.
Areas: furniture, stand, doors and interior fittings
(components).

Day 3: integration of additional software (CAD-CAM).
Creative design of millings, engravings and decorative
panels.

Free forms and their applications.

Examples on the machine, engraving and inlaying.
Milling of solid surface materials, for example, Corian.
Template building and their applications.

Day 4: Excursions in four farms.
In all companies we work typical CNC are shown
operating orientation.

So the trade fair construction, overweight expansion, for

private clients and for remediation.

Day 5: Demonstration of the latest CNC technology at
central distributors in Berlin

Table2: Evaluation of the education by Mr.Lorang based on Bloom's Taxonomy(translated in English)

KNOWLEDGE

FACTUAL
CONCEPTUAL
PROCEDURAL
METACOGNITIVE
FACTUAL
CONCEPTUAL
PROCEDURAL
METACOGNITIVE
FACTUAL

CONCEPTUAL
PROCEDURAL
METACOGNITIVE

FACTUAL
CONCEPTUAL
PROCEDURAL
METACOGNITIVE

FACTUAL
CONCEPTUAL
PROCEDURAL
METACOGNITIVE

AILINDOD

REMEMBER

UNDERSTAND

X X X X X X| X

APPLY

ANALYZE

X X X X X X X X X/ X X

X X X X X X

EVALUATE

CREATE

X X X X X X X X

>

X X X X X X
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OBJECTIVES OF EDUCATION

Day 1: Presentation of the training concepts.

Short training, to 5 days.

Intensive training, over a semester.

How many axes CNC machines, for which application?
Presentation of the CNC machine of QE & U.

Day 2: Educational and Training technical structure of
the training.

Examples of programming and its implementation on
the machine.

Direct programming in parameters and variables.
Areas: furniture, stand, doors and interior fittings
(components).

Day 3: integration of additional software (CAD-CAM).
Creative design of millings, engravings and decorative
panels.

Free forms and their applications.

Examples on the machine, engraving and inlaying.
Milling of solid surface materials, for example, Corian.
Template building and their applications.

Day 4: Excursions in four farms.
In all companies we work typical CNC are shown
operating orientation.

So the trade fair construction, overweight expansion, for

private clients and for remediation.

Day 5: Demonstration of the latest CNC technology at
central distributors in Berlin

KNOWLEDGE

FACTUAL
CONCEPTUAL
PROCEDURAL
METACOGNITIVE
FACTUAL
CONCEPTUAL
PROCEDURAL
METACOGNITIVE
FACTUAL

CONCEPTUAL
PROCEDURAL
METACOGNITIVE

FACTUAL
CONCEPTUAL
PROCEDURAL
METACOGNITIVE

FACTUAL
CONCEPTUAL
PROCEDURAL
METACOGNITIVE

Table3 :Evaluation of the education by MEFRBoCNC team based on Bloom's Taxonomy

COGNITIVE

REMEMBER

X X X X X X X X X

UNDERSTAND

X X X X X X X X

APPLY

X X/ X X X X X| X

ANALYZE EVALUATE

16
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Comparison of these table and the course outline given in previous pages shows that what instructor
aims and how the course is conducted (course content, exarepddsare coherent but when the table

filled by instructor and METU team is compared, learning outcomes in other words how learners
benefit from the education has some differences. It is seen that learners felt more comfortable in
remembering, understandonand analyzing and they develop a background on factual, conceptual and
procedural knowledge. On the other hand, the higher level of learning including evaluation and
creation is not fulfilled completely. This result is remarkable since one of the majmism in
educational systems in general is contemporary education can attain only these three levels and the
efforts should be attaining all these five levels, as experienced in this short term training. The
discrepancy between what is aimed by the miag and what is achieved may have different reasons
like;

1. Background of learners
1.1. Age
1.2. Education
1.3. Experience
1.3.1Type of sector experience
1.3.2Experience on CAD/CAM
1.3.3Craftsman Skills
Duration of the overall training
3. Number of tasks to be solved
4. Duration ofon-the-job training by applying what is learnt

N

Evaluation sheet for participants

At the end of the sample training, Mr. Lorang asked participants to fill a similar evaluation sheet
regarding the sample training which are statistically evaluated below.dHta obtained from these
evaluation sheets shows how the structure and conveying of the courses are successful from the
perspective of participant®etails of the evaluation can be found in tAppendix 1. Evaluation Sheet

for Participants

19.11.2015 17



Analysis of Short -Term Training in Italy (C2)

(31 August, 4 September 2015)

Second training trip was orgad by Aris to Terni and aroundltaly which is one of the hotspots for

metal and woodworking industry in Umbria region. This trip is more focused on site visits and to
experience how and in which level such technical trainings are transposed to the practice. Inthe scope
of the visit first a brief on how such technical trainings in formal and informal education is structured
was given irCentro di Formazione Professionale di Tefhie remarkable feature of informal technical
training in Italy is the aim of not only based on trainirigpmfessionals who are already in the sector,

or who will be in future, but also such trainings are for youngsters who were not able to complete their
formal education which is a must in Italy. In this sense, these trainings help such youngsters either to
have a profession or after completing these trainings to have a second chance to complete their formal
education to continue further.

9 the introduction of the center

9 aims and objectives of it

1 Management and Structure

1 Presence of these centers in diffetaegions and the articulation of public education.

1 Budgeting (EU)

9 Diversity of types of educations.

9 The curriculum (There is a suggested curriculum and how this curriculum conveyed is a subject
matter of the center. In this organization, the needstloé public and youngsters determine
the organization of the content)

Day 1
1. Meeting for training in CFPCentro di Formazione Professionale di Terni
2. Presentation on training policies and new program guidelines in Umbria

3. Presentation on training system witrespect to training concepts, didactic and
technical structure of the training

Location: CFP di Terrstrada di Pentima, nr. 405100 Terni (TR) (A training facility in Terni with
regional accreditation)

19.11.2015 18










































