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3a npoeKta/About the project

Manulearn e NnpoekT, peanusunpaH no nHMumatneata EIT Manufacturing oT KoHCcopuMyMa OT 6 MAPTHLOPM:
NabopaTopus 3a NPOM3BOACTBEHM CUCTEMM M aBTOMAaTM3aumMa, YHusepcuteT B MaTpa (Mbpuma); Tecnalia
(McnaHuma); Yewkn TexHmuyeckn yHuBepcuTeT B Mpara (Yexmus); IMH Advanced Center 8 npov3BoAcCTBOTO
(McnaHua); Acoumaums Ha MHKeHepHUTe MHAyCcTpumn Ha Jlintea LINPRA (/lntBa); TEXHONOTUYEH LEHTHP
Intechcentras (J/lnuTea). MporpamaTta Manulearn e npefHa3HayYeHa a OCUIypu OOMEH Ha 3HaHMA MeXXay
aKaZeMUYyHUTE cpean U UHAYCTPUATA, Lendall, Aa 3aCUan MHOBALMOHHMA KanauuTeT B NPOU3BOACTBEHMA
cekTop B8 uAna Eepona.

[elHocTTa NpeAocTaBa nporpama, npu KOATO CTYAEHTU, U3cnenoBaTenv U KOMNaHuW paboTAT 3aeHo 3a
B3aMMHO pa3BMBaHe Ha YMEHUA 4Ype3 CbBMECTHO Cb3JaBaHe Ha pelweHua 33 WHAYCTPUAIHU
NpOV3BOACTBEHN NpeamnsBmKaTencTsa. KombuHMpaHuTe KoHuenumm Ha Teaching Factory (TF) u Learning
Factory (LF) c NpaKkTMKM 3a OTBOPEHN MHOBALIMM OTFOBAPAT Ha M3UCKBAHMATA KAKTO Ha CTYAEHTK, TaKa M Ha
npodecroHanncTn.

BcAko BbBEAEHO Mpeam3BMKATENCTBO, 3ae[HO C reHepupaHWTe 3HaHWA, Ce CNoLena C LAnata Mpexa,
peaunuUa 3aMHTEPecoBaHn CTpaHK B npomuwneHoctta (MCI1, cpeaHu KanuTanu v LE), cb3aaBaiku cTOMHOCT
BBB BCMYKM yyacTBaly ctpaHu Ha EIT RIS.

MeTogonoruata Manulearn ce neduHunpa ot noaxoaa, basmpaH Ha npobaemmte (PBL). PBL e opreHTMpaHa
KbM CTyAEHTUTE Nefarorvka, B KOATO y4eHMLMTE Hay4aBaT 3a AaZleH NpeaMeT Ypes OnuTa Ha pellaBaHeTo
Ha oTBOpeH npobnem. B cayyana c Manulearn peanHuTe MHAYCTPUANHM NPeAn3BMKATENCTBA Ca KOHOBM 3a
OMWUTHOTO 0ByYeHne Ha y4acTHULMTE.

Mporpamata ManulLearn paboTu cnefBaiku npolec Ha obyveHne Ypes Npean3BMKaTENCTBO OT TPW eTana:
e PasbupaHe 1 aHaAM3 Ha UHAYCTPUANHWUTE HYKAW / NPean3BUKaTeNCTBa;

e CbBMeCTHO Cb3/aBaHe B eKunu;

®* W NPOTOTMNMPAHE K NpefaBaHe Ha peleHneTo Ha KoMNaHumTe.

Te3n Tpu eTana MMaT 3a Len Aa pa3BUAT HAKOM YMeHUA, CBbP3aHM ¢ 0OMeHa Ha 3HaHMA M OTBOPeHUTe
MHOBALMM, @ CbLLO M M3y4YaBaHETO Ha Pa3IMYHU TEMU (HOBM TEXHONOTMM U TEHAEHUMW B MPOM3BOACTBEHMA
CEeKTOp), NOAXOAALM 33 CTYAEHTM Ha Pa3IiyHM HMBA M 32 NpodecnoHannCTH B BpaHLwa.

To3M HauMH Ha obydyeHue CbLO TaKa CYMTa, Ye KOMMaHWUTe nofobpsasaT CBOUTE YMEHMA 338 OTBOPEHMU
MHoBaLMK. [IOKaTO y4aCTHULMTE OT aKageMUUYHUTe cpean NPefoCTaBAT MAEW U Ce 3aMn03HaBaT C peanHuTe
MHAOYCTPUANHW HYXKAWM, KOMOAHWWUTE CbLLO NoAo6pABaT CBOMTE CMOCOOHOCTM 33 HayYHO-TEXHOOMMYHO
YCBOABAHE U CAYKUTENNUTE ce NPEKBaAMOUUMPAT C aKTyaIM3MPAHO TEXHOOTUYHO ChAbPKaHME.

Manulearn is a project implemented under the EIT Manufacturing initiative by the consortium of 6 partners: Laboratory
for Manufacturing Systems and Automation, University of Patras (Greece); Tecnalia (Spain); Czech Technical University
in Prague (Czech Republic); IMH Advanced Centre in Manufacturing (Spain); Engineering industries association of
Lithuania LINPRA (Lithuania); Technology centre Intechcentras (Lithuania). Manulearn program is designed to provide
knowledge exchange between academia and industry, aiming to boost innovation capacity in manufacturing sector
throughout Europe.

The activity delivers a program where students, researchers and companies work together to mutually develop skills
through co-creating solutions to industrial manufacturing challenges. The combined concepts of Teaching Factory (TF)
and Learning Factory (LF) with Open Innovation practices, addresses the demands of both — students and professionals.

Each introduced challenge along with the knowledge generated is shared with the complete network, a number of
industrial stakeholders (SMEs, mid-caps and LEs), creating value across all participating EIT RIS countries.



The Manulearn methodology is defined by the Problem-Based Learning (PBL) approach. PBL is a student-centred
pedagogy in which students learn about a subject through the experience of solving an open-ended problem. In the case
of Manulearn real industry challenges are key for the experiential learning of participants.

Manulearn program works following a process of learning through challenge of three stages:

o Understanding and Analysis of industrial needs/challenges;
. Co-creation in Teams;
o and Prototyping and communicating the solution to the companies.

These three stages aim at developing some skills related to knowledge exchange and open innovation and also learning
different topics (new technologies and trends in manufacturing sector) relevant for students at different levels and for
industry professionals.

This way of learning also considers that companies improve their open innovation skills. While participants from
academia provide ideas, and learn about industrial real needs, companies also improve their scientific-technological
absorption capabilities and employees are re-skilled with updated technological contents.



[porpamata Manulearn/ The
Manulearn program

MporpamaTta Manulearn paboTw, cneagaiiku npouec Ha 0byyeHue Ypes npeanssrKaTencTso. MoaxoabT Ha
Tasn nNporpama MMa cnefHuTe CbCTaBKK:

e YyeHe ypes paboTta. Mogen Ha obydyeHune 3a AeiCTBME U Pa3MUCH/. KaKTo AeMCcTBMATA, TaKa M y4eHeTo
OT NoJslyYyeHuTe pe3ynTaTh ce obeamHnaBaT. ONUTHOTO 0byYeHue B ,6e30naceH” KOHTEKCT € MHOTO MOLLLEH
mMeToz, 3a obyyeHue.

e YyeHe ¢ apyruTe. YYacTHUUMUTE OT aKaZeMUYHUTE Cpean 1 MHAYCTPUATA e MMAT Bb3MOXKHOCT Aa y4yaT
3ae4Ho. EKcnepyvmeHTMpaHe C OTBOPEHM WMHOBAUMOHHM MPOLIECM, KOMTO Lie OCUIYypAT mpouecu 3a
paspaboTBaHe Ha pelleHus 33 MNpoPecroHanUCTM U pasbupaHeTo Ha peasHWUTe HYXAWM, KOUTO
NPOU3BOACTBEHUTE KOMMAHMM U3MCKBAT B TO3U MOMEHT.

e CMmucneHo obydyeHue. YuacTHMUMTE e paboTAT Mo NPoeKTH, AMcepTaLmmn, Npeam3BmKaTencTsa / HyKau,
CBbP3aHM C AENCTBUTENHOTO M 6baelloTo NpodecMoHanHo pasButne. HoBuTe TEXHONOTMYHU TEHAEHLMM U
npoueck e 6bAaT OT OCHOBHO 3HaYeHue Npu NuaoTUTe 1 Te We 6baaT AeduHMpPaHK Npeasua 0T3nBuUTe
Ha NPOW3BOACTBEHUTE KOMMNAHUM.

B 3aBMCMMOCT OT y4acTBallMTe y4acTHULM B MporpamaTa, pasinyHuTe moaenv 3a obMeH Ha 3HaHuA moraT
na 6baat: Akagemusa 3a MHAyCTpuA, MHAYCTpUA 3a akagemua, VIHOYCTpUS 3a MHAYCTpUA, AKagemmsa 3a
aKkagemms.

The Manulearn program works following a Learning-through-challenge process. The approach of this program has the
following ingredients:

o Learning by doing. Action and reflection learning model. Both action and learning from results obtained come
together. Experiential learning in a “safe” context is a very powerful training method.

o Learning with others. Participants from academia and industry will have the opportunity to learn together.
Experimenting open innovation processes that will provide processes of develop solutions to professionals and the
understanding of real needs that manufacturing companies demand at this present moment.

o Meaningful learning. Participants will work on projects, thesis, challenges/needs connected with the actual
and future professional development. New technological trends and processes will be central in the pilots and they will
be defined considering the feedback of manufacturing companies.

Depending on the participating actors in the program, the different knowledge exchange models can be: Academia to
Industry, Industry to Academia, Industry to Industry, Academia to Academia.

UHAaycTpus KbM akagemuuHute cpeav/ Industry to academia

ObpasoBaTenHaTa CXxema Ha MHAyCTpMATa KbM KnacHaTa cTas Ha TF Mma 3a Uesn da npeHece peanHata
Npov3BOACTBEHA CPeda B KaacHaTa CTas 4ypes npuemaHe Ha MHAyCTpUaneH NpoekT. B ciyvas Ha To3M
Mozen 3a 0bMeH Ha 3HaHWA, NogobHO Ha modena Academia to Industry, pelleHneTo Ha MHAYCTPUANHO
Npefn3BMKaTENCTBO CbLLO € NOAXOAbT, TaKa Ye y4acTHUUMTE OT aKafleMUYHUTE cpeaun NpefocTaBaT uaen
1 Ce 3ano3HaBaT C PeasHNTe UHAYCTPUAAHW HYXKAW. B TO3M CMUCH MOXKEM @ KaXKem, 4e MHAyCTpUATa 3a
aKaZeMMUYHUTE Cpeam e No-CKOpo ,,MPean3BMNKaTeICTBO 3a NPUB/IMYAHE”, OKATO aKaJeMUYHUTE Cpem 3a
WHIYCTPMATA Ca NO-CKOPO ,M3CAe[0BaTe/ICKM T1aChK Ha akagemnyHuTe cpeamn”. Llenta Ha To3un moaen e aa
NPeaNoXM UCTUHCKa EKOCUCTEMA Ha ydYacTHMUMTE (0T NpodecnoHanHo obydeHne, MarucTbp, A0KTOPCKa
cTeneH v obyyeHue Npes Lenus KMBOT), 3a A2 Pa3BUAT NPABUIHO YMEHMATA, CBbP3aHK C TeXHWUTE yyebHM
nporpamun. OcBeH ToBa NpoLECHT Ha obyyeHue / npenosasaHe we 6bae No-61130 40 UHAYCTPMANHATA

peasHOCT.



The Industry-to-classroom educational schema of TF aims to transfer the real manufacturing environment to the
classroom through the adoption of an industrial project. In the case of this knowledge exchange model, like in the
Academia to Industry model, solving an industrial challenge is also the approach, so participants from academia provide
ideas and learn about industrial real needs. In this sense, we can say that Industry to academia is more “Challenge pull”
while academia to industry is more “academia research push”. The aim of this model is to offer a real ecosystem to
participants (from vocational training, master, PhD and lifelong learning) in order to correctly develop the skills that are
linked to their curricula. Furthermore, the learning / teaching process would be closer to the industrial reality.

UHaycTpua kbm uHayctpua/ Industry to industry

Moaxoawbt bu 6un 3a y4acCTHMUMTE B 6paHLua, KOUTO Ce cpelaT 1 ce y4aT edanH OT Apyr, KaTo Cb3daBaT
cnoaeneHa BM3nA 3a TOBa Kak Aa Cce NoAxoAn KbM 6'b£|,eLLI,l/ITe NPOM3BOACTBEHM Npean3BmMKaTencTsa. Uenta
Ha TO3M moAden 3a 0OMeH Ha 3HaHuA e Aa ce y4dyu 4ypes cnogendHe Ha 3HaHuA, O6C'b)+(£|,aHe M CbBMECTHO
Cb3aBaHe Ha pelweHnA.

The approach would be industry participants who meet and learn from each other by creating shared visions on how to
approach future manufacturing challenges. The objective in this knowledge exchange model is to learn by sharing
knowledge, discussing and co-creating solutions.

Akagemus KbM akagemusa/ Academia to academia

MopaensT 3a 0bmeH Ha 3HaHuA mexay Academia n Academia Mma 3a uen ga nogobpun NPOU3BOACTBEHOTO
obyyeHne u TpaHchep Ha 3HAHUA MeXAYy PasUYHKU YHUBEPCUTETM MO CBETa, U3NO0N3BalKM MeToda Ha
Learning Factory. TACHOTO CbTPYAHUYECTBO Ha HAKO/IKO akaAeMUYHM Cpei € YCMneLHO Ypes U3Moa3BaHeTO
Ha TF ICT nHcTpymeHTw.

KoHuenumata Ha dabpukaTa 3a yyeHe Ha aKaZeMWMYHO HWMBO Ce CbCTOM OT MPOM3BOACTBEHM Cpeau,
OTroBapALLM Ha PeanHOCTTa B YHUBEPCUTETCKUTE CbOPBKEHNA, KOUTO Ce M3MO0N3BAT KaTo y4ebHu cpeau, B
KOWUTO CTYA,eHTUTE MOraT [ia HanpaBAT NPaKTUYECKM ONKT.

Academia to Academia knowledge exchange model aims at enhancing the no-distance manufacturing learning and
knowledge transferring between different universities across the world making use of Learning Factory method. The
close collaboration of several academic environments is succeeded through the usage of TF ICT tools.

The academic level learning factory concept consists of reality-conforming production environments at University
facilities that are used as learning environments where students can do hands-on experience.



KyTna 3a HCTpymeHT Manulearn/

Manulearn toolbox

UaeHTMdUUmMpaHe Ha Npon3BOACTBEHUTE Npean3BuKatencTea / Identification
of manufacturing challenges

BaskeH acnekT npu nMaoT1Te Ha Manulearn e, ye peanHuTe npean3BMKaTencTsa U Npobaemn ce M3non3sat
KaTo apeHa 3a obydyeHue Ha y4dacTHMUMTE. PervoHuTe Ha MNapTHbOPWUTE CMOAENAT HAKOM ObLIM
npeamM3BMKaTeNCTBA, CBbP3aHW C AUrMTaNM3alMAaTa Ha CeKTopa, BbBeAaHeTo Ha uHAaycTpua 4.0 u
npekBannduKaumnaTa Ha paboTHULMTE, Hapes C APy Npean3BMKaTeCTBa.

3a aa ce paboTu No NoAxoa, OCHOBaH Ha NPobemu, e BaXKHO [a ce MAEHTUOUUMPAT cneundUIHNTE HYXKAM
Ha MHAYCTPMANHUTE KOMMNAHMUK. B TO3M CMUCHA MUAOTLT OT UHAYCTPUATA KbM MHAYCTPUATA Npeasiara HAKOM
0BYUYUTENIHN CECMM KATO , TEXHUYECKM yebUHapm®, HaCOUYEHMN KbM CbOTBETHM TEMM, KOUTO UHAYCTPMATA A3
06CbAM B OHNANH MHAYCTPMANHA CpelLLa.

MnaeaTa e Aa ce NpeocTaBy LIEHHO CbAbpKaHMe Ha KOMAaHUMTe U NapTHbopuTe Ha Manulearn aa oTKpUAT
NpUTECHEHMATA Ha KOMMaHwumMTe W Jda M TpaHchopmupaT B MNO-NOAPOBOHM U creuudUYHM
npeamn3BMKaTenCTBa.

BaskHO e aa ce obmucan obul, meto 3a naeHTUGUUMPaHe Ha NPOM3BOACTBEHUTE Npean3BMKaTEICTBA 33
obpaszosatenHua npouec. Korato ce obpbliaTe KbM WMHAYCTPWA, OMUTBAMKKM ce Aa MAeHTMdUUMpaTe
CbOTBETHUTE HYXKAM WAN NPEeAM3BUKATENCTBA, HAl-BAXXHOTO € [la HamepuTe npasBuaHUTe nNpobiemu 3a
pellaBaHe.

MpenopbyBa ce Aa ce M3non3sa GopmaTbT Ha 3aaBKaTa 3a npeanoxerusa (RFP) 3a dopmynupaHe Ha
npobsema c MHAyCTpManHaTa KOMNaHMs.

dopmMaTbT Ha 3aABKa 3a NPeANONKEHMA TbPCh NOAXO KbM KAWEHTa, 3a Ja UAeHTUGULMpPaA CbOTBETHUTE
npobaemu (Kouto 1ol / Ta He e dopmyaupan) v Aa rv npedopmyanpa oT HOBa riedHa Todka. Moxe aa
M3rnexaa npocto, HO M3MCKBA [a 33JadeTe HAKOWM BbMPOCKM Ha KAWEHTa, 3a Aa OTKPUEeTe WMCTUHCKMA
npobsem 3a4 TOBa, KOETo Tol / T4 popmyanpa.

Taka ye, RFP TpabBa:

* BK/IIOYBA OMMCaHMe Ha HeobXoAMMOCTTa (He Ha pelleHNeTo, KOeTo KAMEHTBLT ThpcH),

e nornen oTBbA, 061aCTUTE Ha 3HAHUA K KOMMNETEHUMN Ha eKMna,

e na 6bae GopmyaMpaH No NPOCT HAYMH.

An important aspect in Manulearn pilots is that real challenges and problems are used as learning arena for
participants. The partners’ regions share some common challenges related to digitalization of the sector, the
introduction of industry 4.0 and re-skilling of workers, among other challenges.
In order to operate in a problem-based-learning approach, it is important to identify specific needs of industrial
companies. In this sense, Industry to industry pilot offers some training sessions like “technical webinars” addressing
relevant topics for the industry to discuss in an online industry meeting.
The idea is to provide valuable contents to companies and for the Manulearn partners to detect companies’ concerns
and transform them into more detailed and specific challenges.
It is important to consider a common method for the identification of manufacturing challenges for educational /
training process. When approaching an industry trying to identify relevant needs or challenges, the most important
thing is to find the right problems to solve.
It is suggested to use the Request for proposals format (RFP) to formulate the industrial company problem.
Request for proposals format looks for approaching the client to identify relevant problems (that he / she has not
formulated) and reformulate them from new points of view. It might seem simple, but it requires to ask some questions
to the client to discover the real problem behind what he / she is formulating.
So, the RFP must:

e nclude a description of the need (not the solution that the client seeks),



e [ook beyond the fields of knowledge and competences of the team,
e e formulated in a simple way.

Hacoku 3a peluaBaHe Ha MHAYCTPUANHOTO Npeavssukatencteo / Guidelines
for solving the industrial challenge

Mnnotute 3anoysaT c popmynupaHe Ha npobnaema KaTto MPWUHOC, KOWTO WHAYCTPMANHUTE KOMMaHWUK
NpeAoCTaBAT Ha eknnuTe.

ETO HAKOW HACOKM 3a NO-ycneLwHOo CNpaBaAHe C TO3M NPOLLEC, Taka Ye KOMNAaHWATA U yYacTHULMTE A3 MmaT
NoHe TP MOMeHTa / NPOCTPAHCTBA, 3a Aa 06CbAAT Npobaema, fa NPeACTaBAT PaHHU UAEU UAN KOHLENUMK
W Aa nonyyat o6paTHa Bpb3Ka:

1. Pasbepete npobaema

2. OueHeTe NoAxoAuMTe 3a NOTEHUMANHUTE pelleHnn

3. Mipevipaiite 1 npuopuTn3npanTe

4. MpoTOTUNHK pelleHnd

The pilots start with a formulation of the problem, as the input that industrial companies provide to the teams.

Here are some guidelines to face this process more successfully, so that the company and participants could have at
least three moments / spaces to discuss the problem, present early ideas or concepts and get feedback:

1. Understand the problem

2. Evaluate approaches for the potential solutions

3. Ideate and prioritize

4. Prototype solutions

Moakpena 3a UKT nHctpymeHTu/ Supporting ICT tools

MepcoHanusmpaHa nnatdpopma Ha Microsoft Teams, mM3non3saHa 3a Hy:xauTe Ha Teaching Factory,
YNIECHABA WMHTErPUPAHETO Ha Pas3/IMYHM U PasHOPOAHM y4ebHM 0OeKTWM KaTo: MOTOYHO npefaBaHe Ha
BUAEOKANMOBE, ayAMO0 B3aMMOAENCTBUSA, Npe3eHTauum n ap. B obuia yyebHa npougeaypa.

YyebHuTe ¢abpuKku ce M3BBLPLWBAT OHAAMH M M3MONA3BAT MperKaTa, 3a [a AO0CTaBAT CbAbpKaHMETO.
MnatbopmaTa 3a TF MMa [Ba NpeaHV Kpas KakTo 3a npenojasaTtenv / 0praHM3aTopu, Taka v 3a ydallu.
MpenoaasaTennte MMaT paspelleHns 3a Cb3dasaHe, pedakTupaHe Uav ustTpueaHe Ha TF cecuata U / nnn
y4yebHuA maTepuasn, AoOKaTo obyyaemmTe MMaT OOCTbN A0 TF cecuu W paspelleHns 3a Cb3gaBaHe U
peAaKkTMpaHe Ha OTHOCUTENHWA yiebeH maTepuan no yaobeH 3a notpebutens HaumH. M npenoaasatennte,
n oby4yaBawmMTe ce MMaT AO0CTbMN A0 MHCTPYMEHTa OT BCMYKM YEeCTO CPellaHu eneKTPOHHM YyCTPOMCTBa
(benexHuk, Tabnet, cmapThoH 1 Ap.) B noaxoasuia dopma.

A customized Microsoft Teams platform, used for the needs of Teaching Factory facilitates the integration of different
and heterogeneous learning objects such as: live streaming videos, audios interactions, presentations etc. into a
common learning procedure.

Teaching Factories are performed online, and use the Web to deliver the content. Platform for TF has two front ends
both for educators / organizers and learners. The educators have permissions for creating, editing or deleting the TF
session and / or the educational material while the learners have access to TF sessions and permissions to create and
edit the relative educational material in a user-friendly way. Both educators and learners have access to the tool from
all common electronic devices (notebook, tablet, smartphone etc.) in a suitable form.



