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1 Introduction

There are five partnerom three countriest y G KS b95L! LINRP2SOlsel yR AlGQa 2
already nowmodern teaching methodologies and toorganizatiosCexisting learning

methodologies may still be usable for them in the future and the methodologies may be novel for

some other NEDIA project partreeiTherefore it was important to start O2 part of the NEDIA project

by analyzing Ats situation and the futte ToBe targets. NEDIA project partners considered NEDIA

project O1 report results in their TBe proposals. Possible-Beteaching methodologieand tools

was also identified by doing litemareviews, internesseartes and interviews and discussionghy

L1IS2L)X S sK2aS 2NHIFIYATFIA2ya I NBYyQld LI NIAOALI yGa& Ay
beentaken place before the NEDIA project.

The aim has been to identify and find practigdchingmethodologiesnstead of complicated
academic theories

Asls and TeBe analyzing answers were combirastjeneralized summarids thisreport. In an

evaluationtable (table 3)islisted requirements from analyzing summatries from single analyzing

answersandthe most interestingeaching methodologiewhich have been identifiedAll ofthe

FylFrfel Ay3a adzyYl NBE Jevlaazhial @diSNBVRIG KASS AgSNEKBEBQIG NBf
methodologyevaluation Learning methodologies which fulfill enougpecifiedrequirements are

suitableas TdBeleay Ay 3 YSGK2R2f23ASa Ay 005095 LLINRLNEOZDGI D
LK 2aSQa f SO dz&elopaditr Selehtdd fedrning mdthodologs or methodologies.

2 Analysis of existing needs

Inananalyzind JK I & S I £ £ LJ NILYAS NZS (1 KR RGN SRE X5 | &8 dzLILI2 NI |y
Y2UAQF 0A2y¢E¢ed KYS i SyRIZERI GG Hheirdrganizationd B¢ 2
YSGK2R2t23ASa¢ FNB LINBfAYAYl NE challd@dsi?z 41 t & ol aSR 2y
organizations

In some placeB thisreportY S K2 R2f 23ASa |yR G22fta | NByQli ySOSaal
odzi 2y (GKS 20KS NI skdightirwardh@uid thgyzdnsidertag d ngethodology or a

tool. ThisR2 Say Qi NBRdzOS &I t MiBQ 2 Fi KK SYiasdtail d2avint i &0 i S

have been succeeded to catch.
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Tablel¢  6f S RSY2yaiaN»ridSa a!ylteara 2F SEAalAy3d ySSRa
Asls methodology Support and motivation(As|s) To-Be methodology
- Class room teaching - Student counsellor - Students responsibility and
involvement should be increase
- Ete. - Curator in daily school work
- Etc. - Etc.
Tools(Asls) ChallengegAs|S) Tools(ToBe)
- Vocational books Students: - Distance learning /4earning
- Etc. - Motivation - Etc.
- Etc.
Teachers:
- Maintaining of work life knowledge
and skills
Economical limitations:
- Unit price (financial compensation
per student)
- Etc.

L i Q& abbievial@n$SIRECC, TTHK, LVT, KTK, and R®BSERDfrom which organization idea
or opinion is coming from.

These abbreviations stand for:

- La9/ /% La9// h« LYY2@FGA0S al ydzZFlI OGdzNAYy 3 9y 3IAYyS:

- ¢CIlYX ¢lLEtAYYIl ¢l | dntludiaiCduddiovaient®eh 1 dza o¢kHft AYyY

- LVT, PIKC Liepajas Valsts Tehnikums (Liepaja State technical school)

- KTK, Koneteknologiakeskus Turku Oy (Machine Technology Centre Turku)

- w! {9Yh3X wlktAaAz2y aSdzRdzy 1 2dzf dziidza{dzy Gl eKGe@YN 6wl A:
Consortium)
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LGQa y2i oldifide métiodo®dy iabls, and alenges because there are tigtdnnection
between those subjectsSome TeBe things are already in use but implementation is still in progress.
[ 2YLATFGA2Y 27F LI NIy QNdrdhe folibwidg@etlersi NB adzZ Ga | NB f Aa

2.1 Asls methodology

- Lessons in classrooms, theory lectures [Raseko, LVT, TTHK]

- Practical teaching iVorkshop learning by doing [Raseko, LVT, TTHK, KTK]

- Teaching in [kclass (CAD, Excel, Word, efRaseko, TTHK]

-Blended learning¢ ¢ | YQ& R20dzYSyid Ay Of dzRS& |y SekeFiglset NI GA DS
[TTHK]

- Onthe-Job learning (domestic and internationfRaseko]

{0dzRSyGaQ oNRGGSY & 2ndiyidudlesegich work/[Rasekc2 IND] NB LI2 &4 ( &

- Work reports & a blogs, case study tasks [Raseko, LVT]

- Information, instructions etc. searching by utilizing internet (team work and individiRihgeko]

- Learning diariesshort block§Raseko]

- Company visits (improves learning motivatifRaseko]

- ExhibitiondRaseko]

- Work demonstrations

-6CSaili2 YSGK2R2ft238¢ oO6dziAfATFGAZ2Y 2F CSaidiz2 € SIFNYA)
- Remedial teachinfRaseko]

- Selfcontrol [TTHK]

- Cases [TTHK]

Summary: Teaching takeplace in different environments and seepartly to be quite
traditional. However practical teaching, combination of theory and practice, and
relationship with different stakeholders are appreciated.

2.2 Tools (Ads)

- Books for vocational substance teaching, paper abd@ks[Raseko, TTHK, LVT]

- Books for other subjects teachiifghysics, mathematics, languagesc.)[Raseko, LVT]

- Paper copies and teaching materials, and e.g. PowerPoint teaching materials maaehsrs

[Raseko]

- Learning/teachingnaterials inlearning platformsand other elearning environment

 Moodle L ¢ Q{ [ IGweriéd/and/vitleo materialI THK has lots ofteaining courses

in Moodleand webpagesgeg. PLC programming, pneumatic automatisansors in
industrial automation, CAD, mechatronic equipment etc. There are links tepages
and Moodle in a document that TTHK has deliverighseko, TTHKVT
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- Equipment sets andxercise materibs in work§iops (prepared byeachers; robot programming,
PLC programmingndother exercise material§Raseko, TTHK, KTK]

- Ready equipment sets / training stands / work benches from several vendors like Mesigors
have also delivered exercises whichareugedl i K G KSANJ SESNDA &S 62 NJ
work bench, pneumatics work bencimeasurement work bench, etc.). KTK has listed long list of
C S & éqipndent sets, PLCs, 3D printers etc. in their docunjRatseko, TTHK, KTK]

- Real works forinternal and externatustomers[Raseko, KTK]

(@]}
w»
<
O
A
N

Summary: Tools are from traditional books telearning environment and equipment sets.
Variation is largeProbably aspiration is to combine theory and practice

2.3 Support and motivation(As|s)

- Student counsellois used for students guiding and supting [Raseko]

- Curatoris used for students guiding and suppog mainly in their daily life problemgRaseko]

-CKSNB Aa a2 OFftf a9ShGdzZ Ay YSOKI yAwedkstBogrlisA Y SSNR y -
in their studies. Students may have learning problems, lot of absence in school, they have not passed

exams, they have not finalized their exercises in workshop, etc. [Raseko]

- Laboratory engineers support students [KTK]

- World class tachers, teachers who coach World Skills competitors [KTK]

- Modern learning environment [KTK]

- No student support for teaching [LVT]

- Weak feedback about teaching methods and quality [LVT]

-¢¢1Y LINBASYGSR aFl Od2NE (KintherBRumsMiThsig®o f ST Ny Ay 3 L
complicated to present and describedriew words. [TTHK]

Summary: In some organizations are used support staff who support and assist students and
teachers.

2.4 Challenges and problems (As)

Students:

- Low knowledgdevel when students graduate from comprehensive schéspeciallyn

mathematics and languages. [Raseko, TTHK, KTK, LVT]

- Many kind of learning problems (mathematical, linguistic, perception, lRa3eko, TTHK, KTK, LVT]
1 Many students have been in spakgroups in comprehensive sch¢Blaseko]

- Huge variation irknowledge $tudents who need lots of suppoand extremelytalent students)

[Raseko]

- Motivation challenge$Raseko, TTHK, KTK, LVT]

- Attractiveness of vocational education in mechanicalieaering [Raseko]
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1 Poor knowledge of mechanical engineering industry in general
1 Mechanical engineering industry has weak reputation (parents, comprehensive schools
student counselors, other students etc. strengthen this wrong image)
1 {(dzRSy (i & rRBh@@iit poktyfarivate opportunitieafter vocationabktudies
'p aSOKFYyAOFtf SyaAySSNAy3I RSLINIYSyd NBOS
d0dzRSyita Ay 20KSNJ FAStRa 6KAOK | NS Y2NB |
-{ ( dzR $fenindagement skillfRaseko]
- Poor effectiveness of learning [LVT]

- Teaching materials are not attractive enou@iiTHK]
- Not enough visual teaching materials. [TTHK]

Summary: Ly 3ASYySNIft adGddzRSydaQ Y2 ikndbfleirtng prablemst 2 ¢
Other challenge is that variation is high and there are also very talent students in the
same student group. It should be possible to give bigger challenges for talent
students.Mechanical engineering is not attractive for mamung people.

Teachers:

- Maintaining of work life knowledge and skilis no practical experience in profession at all [Raseko,
LVT]

- Vocational skills and knowledge maintainiagd further education [Raseko, KTK]

- Teaching of propethings €o-operation andrelationship to industry is importanfRaseko, KTK]
- Vocational skills and knowledge maintain[Raseko]

- No experience of teaching (freshman) [LVT]

- No experience and knowledge to teach students who needs special support [Rasekb, TTH
- Cooperation with other teachers and with student counsellor and curfiaseko]

- More teaching/learning development projects [KTK]

- Not so much international experien¢€THK]

Summary: Teachers should be up to date what is going on in industry and with the latest
technology.

Economical limitations:
- Unit price (financial compensation per studefRaseko, TTHK]
A Teaching materials procurement
A Equipment, machineries and premises
A Amountof teachingand guidinghoursper week,and number of students in a one group
A Visits to companies, exhibitions and relationships with stakeholders
- Salary and work load inadequate [LVT]

Summary: Lack of money may hinder development.

F Y R
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Others

- Onthe-job learning places [KTK]

- Financing [KTK]

- Prestige of profession [LVT]

- State education policy reform that more destroy than improve studies and teaching [LVT]
- Unhealthy competition with secondary schools students [LVT]

- The following aspects shoultt considered before a blended learning course is laundiddiK]
A What are the advantages of fate-face learning?
A What are the known dangers that accompany virtual learning?
A Which parts of training should be preferably planned as4actace learningand which
components can be webased?
A What to consider for choosing different (technological) tools andated mediated
teaching methods?

2.5 ToBe methodology

- Studentsresponsibility and involvemenshould be increased in daily school wofleachingind
learning process has to be more interactisieesseachingmore guidancé [Raseko, LVT, TTHK]

I TTHK presentekkarning based on setegulation, usingE learning process model
(involvement, creating interest, investigation, explaining, specification, extending, and
assessmentjn theiranalyze documentSee Figure 2.

-¢SIFOKSNEQ FyR &ildzR Sopératieh withSn8usiSaNd chnypany sitsgRaseko, O 2
LVT]
- More cooperation with university students [KTK]
- Flexibility[Raseko]

A More flexibility in study arrangements [e.g. extendedtbe-job learning period, 2+1 and

1+2 studies (last or two last ye&spprenticeship study)
A Knowledge and skills identificati@md recognition (this decreases time used to studies)
A Personalized study paths (fast or slow graduation, more selection in study subjects,
utilization of previous studies, part of the studies in other schools, etc.)

- Theory studies in workshops at thensa time with practical studiesnore practical teaching, and
more efficient use of @xting machine$Raseko, LT
- Innopedagogy [KTK]
- Versatile existing methods [KTK]
-¢adz GA SRdzOF GA2yé 0aSOSNIf 2NRadekp] t S ad Gg2 GSI OKS
-{ 0dzRSy (i a Q [RaSeRd)J & dzLJLJ2 NJi
- Small teaching class in some subjects or in all subjects for students who need more support
[Raseko]
Sl fdzZYYAAQ Y2O0AQFGA2y @GArarita FyR € SO0GdNBa Ay ao0OKz2f
[Raseko]
- Teachettraining {nternal training, external training, work periods in industry, et€gachers have
to follow trends of subjects and industry. [LVT, Raseko]
- Mobility [TTHK]
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Summary: { 0dzRSyGaQ Ay@2t dSYSyid IyR NBal#eessAoAf AlGe KI
{GdzRSY 1aQ Y20AGI (i 2{yl &R Sy {i22Q oRA TATIONDY (a SYRS S R
consider, some students need special pedagogy and other students want to make
fast progress and they need lots of challenges.

2.6 Tools (TeBe)

- Distance learning é-learning[Raseko, KTK, TTHK mentioned thisre&s|s tool]
- Utilization of I'ftechnology videotaping and more visual examples [Raseko, TTNR]
A Students videotap& I OK  radticthiydnd working anthen they watch the video and
analyzeand reflecteducation event
A TTHK presented how to use multimediglpations in teaching in theanalyze
See Figure 3.
A RFQ label on machines (user and maintenance manual,imgtrkictions, and safety
instructions)
- Teachers must do mormtractive presentations and teaching in general [KTK, LVT]

9 3D printing kits
1 Robotic kits
1 RCcars
1 YouTube
1 Easily untestabléearningmaterial
- Different toolsc case by case tools and equipment [KTK, this is perhaps cl&erntded learning
which TTHK presited as Ads methodology)
- Visuals and virtual teaching materi@ilsSTHK]

Summary: Tools should be modern and motivational which enable reflection. Tools should be
visual which combine theory and practice. Tools should allow er fast progress in
studies. Effective materials are expensive.

3 Literary review

Novel training methods were identified by interviewing NEDIA projeticipantorganisations as
describted above. These interviews are not mentioned in reference list. Novel training methods were
also searched and identified by conducting litgreeviews, internet searas, interviews and by
participating meetings. Some meetingsdagiscussions have taken palce already befbesstart of

the NEDIA project.

The aim has been to identify and find practitzaining methodsnstead of complicated academic
theories.
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Involvement -
preparations

Involvement -
preparations
Creating interest -
Assessment - emergence of interest
self-reflection
Creating interest -
emergence of interest
di Extending - invesSE tion -
E)ltEI'II- Il'l;g- gl iisationa observation
eneralisatione
g Investigation -
observation
Specification - EXniaini
particularisation d::lz;l:!lir:i-g
Specification - -
particularisation plaining -
deciphering
Figure 2 Learning, based oselfregulation, using TEmodd&d S@St 2 LJSR FNRBY b! {! Q&
model

Source: Eduard Brindfeldt Visually structured methods and tools for industry
automation Tallinn 2013.

The BSCS 5E Instructional Model: Origins, Effectiveness, and AppliBgtieodger
W. Bybee, Joseph A. Taylor, April Gardner, Pamela Van Sdattet,Carlson Powell,
Anne Westbrook, and Nancy Landes

13
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Use of multimedia solutions

in teaching materials

Images ) . : Simulation
(illustrations, schemes, Text Audio materials Video (_a process, requiring
diagrams, drawings involvement of the
etc.) learner)
. lllustration of
Teaching Comments, processes
Explanaté)r?/ materials consultations (e.g. processes that A"%\Iing to adjust
static models take place during e process
(structure of an atom) measuring or in parameters
. measuring
TG Interview with SHAATEL,
materials for functioning of blood ) i
Abstract expert circulation) Abstract illustrations,

illustrations(e.g. screen reading requi;irt}? ir|1volvement
of the learner

gravity, pressure)
Focusing attention as

Pronunciation, a part of the process

sualisa 1 Instructions sound of (zooming in and out, E—
Visualisation o etc.) multiple

data ETEVERE Els choice, matching,

filling gaps etc.)

Demonstrating the
impossible (melting

Melody, rhythm

Composed picture Action plan metals, volcanic Controllin
(enhancing a part of & etc. action etc.) Viriel 9
large picture, N
separation) equipment
Reality clips (e.g. life
Work in ocean, industrial
instructions processes)
Study games

Influencing time
(slowing down,
acceleration)

Questions with a
scenario (the next
activity will depend on
the answer)

Explanatory dynamic
model (e.g. bridge in/a
storm)

Figure 3 Multimedia applications in teachindrigure is done byallinn
Industrial Educational Centr€Y 2 dzYA' X HAOnc L
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New learning methodologies based on literately review, internet search, and interviews

Methodology

Short description and limitations

Reference

Notes

Phenomenonbased learning
At YAl LRK2FAYSy 2 L]

In aphenomenoncbased learning and
G§SII OKAy3 o6l arxa Aa
phenomenon. Phenomenon is viewed
and observed as a whole in a real
context. There are not any subject
related borders in a phenomenon
examination.

Basic difference between phenomenor
based learning and traditional learning
is that subjects and things are not split
as relatively small and disconnected
pieces.

PowerPoint presentation of Aki Luostarinen,
Otava Opisto, 2012

https://sites.google.com/site/iimioopas/home

According to recenFinnish articles
phenomenonbased learning is suitable
for talent students

Project learning &ctive learning,
learning by doing)

[Projektioppiminen (toiminnallinen
2LILAYAYSYys G571 SYN/{

- Learning takes place together with
other students who havehie same
target to solve some problem
according to a plan (targets,
schedule, job assignments and
resources).

- Projects can be from small to very
large projects. In small projects mg
be few students and in larger

projects can be a group of student

Lupa kokeilla, erilaiset tavat toteuttaa
opetusta ammatillisella toisella astée!

0 Bermission to try, different ways to carry
out teaching in vocational secondary
schoolg WSBN 97852-5892-35-2

- ¢SIFOKSNRa NetS )
person who clarifiethe target, and
builds bridge between different
opinions

- Students equal involvement and
work load has tassure through the
project phases

- One small project example is
building of Rezar. It was used 4
hours per a week during six week.

16
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and everthe whole school who
executes projects together with
other schools, companiesy third
sector organiations.

Purpose is to interact with others i
aplanningphase, execution, and
evaluation phaseStudents learn
work life skills like problem $adng,
responsibility taking as a person
and as a team member, and-co
operation and interaction skills.

t N22SO0 t St NYAyYS
team spirit and social cohesion.

Other example i®Y 24h leiri
(Young entrepreneur 24 hours
camp) where studnts learn by

¢ £ S NJ Ay Buside8s aii2 /
basicwork life skills

{ AYdzZ G yS2dza
23S0 KSNE
(SamanaikaisopetuS f A
opettaminer)

Two or more teachers teaabne or
several subjectat the same time in
the same placéor one or several
student groups

¢ KA & tRadise axfaXost
Subjects which earlier were
different time are now at the same
GAYS Ay &aoOKz22f |
school dag areshorter.

Targets are to improve learning,
increase number of graduateand
ensure that entities of subjects are
according to working life
requirements.

To share teachers educational
responsibility, to avoid teachers

burnout, and improve teachers

Lupa kokeilla, erilaiset tavat toteuttaa
opetustaammatillisella toisella asteella

0 Bermission to try, different ways to carry
out teaching in vocational secondary
schoolg USBN 97852-5892-35-2

LiQa SFaASNI G2 I
theory to practice in a real work
LiQa tafeach lanydades in a
work shop at the same time with
practical teaching

17
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evaluation skills

Diverse learning environments
ONREFA&ASE 2DILIAYAS

LiQa Ll2aaroft S cinz
classroom, work shop, working place,
inside, outside, abroad, etc.

Lupa kokeillaerilaiset tavat toteuttaa
opetusta ammatillisella toisella asteella

0 Bermission to try, different ways to carry
out teaching in vocational secondary
schoolg USBN 97852-5892-35-2

- E.g. OTE project in Meyer shipyarg
Students are in@extended on
the-job-learning periodfor 2
months inshipyard

- Long work shop periods for
d0dzRSyda oK?2
classroonteaching

- 2+ 1 model, 2 years in school ang
one year impprenticeship training

- 1+ 2model, 1 year in school and
two years in apprenticeship trainin

on

IT technology and networks in teaching
(Tietotekniikka ja verkot opetuksegsa

- Handheld use in teaching
(smartphones, pads, etc.)

- Social media like Facebook, Twitte
blogsand Wkiesin teaching

- Virtual learning environments like
a22Rf S L¢Qa f SI
services, etc.

- YouTube

Lupa kokeilla, erilaiset tavat toteuttaa
opetusta ammatillisella toisella asteella

0 Bermission to try, different ways to carry
out teaching in vocationakecondary
schoolg WSBN 97852-5892-35-2

Students have all the time smartphone
with them. Students couldecordvideos
when they are doing exercises in work
shop. Students would analyses and
reflect afterwards how they succeeded
and what could be dondifferently.

Electrical teaching material should be
modified short andsuitable for

smartphone use, e.g. easy to read with
smartphone.

There could be QR codes (Quick
Response) in workshop and students
could reach e.g. work and safety

18
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instructions by rading QR code

Study material should behave like
smartphone gameéstudy games)This
would increase students interest and
motivation

¢SFOKSNEQ L¢ alAft

Places for remedial teaching
wWNadGALI2Fdx tN{3e

A place where student can get support
for his studies and opportunity to learn
and practice more.

Also possibility to accomplish studies i
a0dzRSy i KI@SyQi |
theory or practical teaching

Lupa kokeilla, erilaiset tavat toteuttaa
opetustaammatillisella toisella asteella

0 FEermission to try, different ways to carry

out teaching in vocational secondary
schoolg WSBN 97852-589235-2

- ¢KAA KlFa G2
opportunity not as mandatory

¢ aSt

Business run by students

In some Finnish schools students
accomplish at least part of their studies
as an entrepreneur. Teachers have
assisted students to establish-co
operatives or limited companies.
Students run those companies busines
in different roles. After graduation the
business isransferredfor new students
immediately or during some transition
time.

- School visit imurku University of Applied
Science]l] SYYAY 1 NAASY (|

Turku, April 2010hosted byTimo
Linnonsuo.
- School visitn Salo Region Vocational

College (Salon seudun ammattiopisto),
Hyvoninkatu 1, 24240 Salo, 28.5.2014,
K2aGSR o0& WIHIFyYyl be

Methodologies which are usually
consider asnnovation andideation
methods

- Road map
- PBLproblembased learning)
- Brainstorm

- Mind map

Methodologies have been presented in
HAAGAHELIA, School of Vocational teacher
education lecturesn Turkuon spring 2010

- Involvement of all students is high

19
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- Debate

- [ SENYAy3 [ IFS

- Tuplatiimi(partly like Nominal
Group Technique)

- Soryboarding

Short presentation of thesmethodologies is
behind this table

20



Phenomenonrbased learningstopic in several press releases dndletin boards in Finland and there are big
expectations for this methodology.

Christane Allb A 8 & At N FNRBY ¢ dzNHzy Meudndjayhttd:/mwwats/kfiimeriinjad) arid Ladirdzt dzy
Kosomaa from Turku University of Applied Scightip://www .tuas.fi/en/) presented shortly their three days

physics sailinma { S SRdzOl G A 2 yTurdhShabmdainenyy Bi&skollyhMerilinja is upper secondary
school wiosestudies are emphasized to navigation. Physics sailing participantsstugients from above

mentioned schools and Aalto University. Upper secondary school studentseleed based on success in their
studies.Universitystudents coached and teach physics for upper secondary school students during the sailing.
During the sding students analyzed navigation, weather, etc. phenomenon by utilizing navigation physics. As you
Oy AYFAAYS AdQa y2i tdhspheharierdn tief matiduling the syilifghysi&s sdilihgs LI- N
was a success which will be repeatedingear. Sailors try to get press release to Navigare magazine.

6aSNR] 2dzf dzlidza F2 2 NHzYA & { S+ ot NoDdmbek, 2015) F 2 NHzY ¢ YSSGAy3

Problembased learningPBL actively engages the student in building their own understanding of congdegs,

which places it in the tradition of constructivism. The use of PBL techniques means that how a problem is
approached will likely result in a variety of viable solutions; its premise is that some complex problems will in fact
have more than one salion. (http://hlwiki.slais.ubc.ca/index.php/Problerhased learninpin problembased

learning (PBL) courses, students work with classmates to solve complex and authentic prohtemedpt develop

content knowledge as well as problesolving, reasoning, communication, and sedtessment skills. These

problems also help to maintain student interest in course material because students realize that they are learning
the skills neededo be successful in the field. PBL is characterized by a stugeit¢red approach, teachers as
GFFOAEAGE G2NAR NI G KSNIISYKRSR RANRES YSAYYAEF (02ANEESE N HZEY (RiZKRS #5810 |
GASNIIS a (GKS AYAGKERNI ASANYA 9z LYRIRNNIOWESBANYL f 82 K2L
in the subject matter, emphasize learning as opposed to recall, promote group work, and help students become sel
RANBOGSR fSI NYySNADY | SNBIF S v & SrisladzgivEnitim& goinioddRdy those topics

that interest them the most and to determine how they want to study them. (White, 2001)

Brainstormingis agroup creativity techniqueyowhich efforts are made to find a conclusion for a specific problem
by gathering a list of ideas spontaneously contributed by its memigetips://en.wikipedia.org/wiki/Brainstorminy

Mind mapis a diagram used to visually present words, ideas, tasks, and other issues around the key word or idea
which is located in the midle of a map. Mind map is used for generation and development of ideas, and visualisatior
and organising complicated relatidmps. Mins map is used teaching organizing, problem solving, and decision
making.Mind map represents ideas and things multidimensionally, grafically, and nonlinearly which encourages
participants to generate new ideaghttp://www.oph.fi/saadokset _ja ohjeet/laadunhallinnan_tuki/whl
toi/menetelmia_ja tyovalineita/mind_ma)p
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Debateis cecoperative methodwhich can develop rhetoric anaemunication skills, problem solving, locigal
thinking, and conclusion making skillsttp://www.edu.helsinki.fi/malu/kirjasto/yto/vaittely/index.htm)

[ S| NJY Aiganetiobcfo§y where bigger group is divided to smaller gropups for examble to five persons groups.
Each small group has a chairman who mairgdiacussion and assists to makates. Gropus solve each problem
about 20 minutes and after that other group membeaxcept chairman move to a new group.

Chairman stays to his/her place and makes summary from previous @raopk to a new group. The new group
continues to develop previous gro@ideasA common summary is prepared by all chairmahgmvall groupsave
rotated through all group chairman¥his common summary is reviewed with all participants

[ SENYyAY3 OFFS YSiK2R2t23& Aa |jdWNRDEYXTADHNI BRAUKNY SEN

Finnish company Innotiimi Qhas registered methodology which they callTagplatiimi. Tuplatiimi is little bit similar

with international methodology Nominal Group Technique. Group or groups of people identify big number of ideas
and solutions and then they select the best onesddavelopment and as a final solution.
(https://fi.wikipedia.org/wiki/Tuplatiim)

Storyboarding is a methodology where team members can view a problem from different viewi@ntsteam
menber wries their ideas and thoughts to a paper, one piece of paper per one idea. Piece of papers are sticked to ¢
big white wall paper. Finally team select the best ideas to further developr{i€htonik & Greenwood 1996)
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4 Evaluation ofteaching methodsand conclusion

Seleted teaching methods are evaluated in a besaectiontable (table 3) Evaluation is conducted so that

NEDIA

teachingmethod should fullfill as many specified reguirements as possif#achingnethods which fulfill enough
iKS b95L!

specified requirements are suitable as-Beteachingy S K2 R2f 2 3A S a

LINE 2SO0 Qa f S OriseletBd le¥rhing etfodlofogy orgnkthotiologie8 RS S

ho

LK a8Qa

Ay

Table3 Evalation table how well teaching methodology fulfill specified requirements.
(+) means thaimethodology fulfill requirement
(0 YSIya GKIFIG YSGUK2R2f23& R2SayQi ¥Fdzf FACLf
(o) meanghat requirement is not valid for the methodology or it may vary cagease
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Methodology
Blended learning + + +/o +/o o] o]
Phenomenorbased + + + 0] + ? 1)
learning
Project learning + +/o + o/? +/o +/o +/o +/o +/o
Simultaneous teaching| +/o + +/0 + 0] +/o o] +/o
Extended orthe-job- o] + + + +/o +/o + o] 2)
learning period
Long work shop +/o + + + +/o +/o +/o o] o] 2)
periods
Combination of school | +/0 + + ? +/o + + o] 2)&3)
studies and

apprenticeship training
e.g. 2+ 1 model,
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blog writing + | +/o]| +/o +/0 +/0 0 o 0 +/0

Virtual learning +/o | +lo | +lo +/0 +/0 + + ) +/0
environments like
az22Rf ST L¢J¢
cloud services

Students' video + | + + +/o +/o +/o 0 o} o} 4)
recording and group
reflection afterwards

Readymade video +o| + o) +/0 +/0 +/0 +/0 0 0 5)
recordings in teaching

Places for remedial o |+/o]| +/o + 0 + + 0 o
teaching

Business run by + + + +/0 +/0 +/0 +/0 + o 2)
students

Notes:

1) {2YS FINIAOESa adrasS GKFG GKAA YS( samRiea daesdit fok lass @lenesiidedte NJ G £ S

2) laadzvLliAazy A& GKIFG AGQa addzRSyd asStSOlAzy (2 Ay@2t @S (G2 (K.

3) ¢KSNE INB O2yFfAOGAY3a 2LAYA2YyAda GKIG Aa (GKA& YSUiK2RAed2 3I& &dz
students.

4) Videos can also be used in teaching afterward even those would ineludes andmistakes

5) ¢S OKSNE Q lelffrradedidedsi® sédihenthase are not available for exampii®m YouTube

Evaluationi 6 f SQa I aaSaaySiidviluaiisdesshats @R DOE X R8I FHNRY (KS SgI
assessments. Evaluationayalso vary by casky-case.

Conclusion

L {0 Q &urpylsetliat all evaluated teaching methods got high scores in evaluation because method@logies
preselection was used. Preselectimas conducted sthat partners discussed which teaching methodologies might
be suitable in their organizations and based on this discussion methodologies were selected to more detail and
accurate evaluatiofiSeetable 3). High scores means many péss(+), not too many nulls (0), andliide as possible
minuses ).

Durationof the NEDIAproject set someobstacles tdhe teachingmethod selection Some evaluated methodologies
would need big effort and preparation fige those could be implemented. One example is business run by
dGdzRSytGad 9aitlroftAaKYSyd 2F | O2YLlye yR AdGa o0dzaAiAysS
But if some partner has already earlier started some long lasting pro)deBIA lecture materials might be possible

to produce and utilize in those teaching environments.

9SSy Yz2al 2F S@lfdd SR YSGK2R2ft 23ASa& I NBhadedakhorizaionS T
to select the most suitable methodology wmrethodologies just for them. This selection freedom is good and fruitful

for the project because the project will produce many different kind of lecture materials which can bd &est use

later on in other organizations.
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The most important criteria for the methodologyl & A YLINR @SYSy i 2F aiddzRSyidQa Y2
involvement and responsibility, combination of theory and practice, and visualization. Partners have to consider
above mentioned criteria verlyighy Ay G KSANJ YSUiK2R2ft 238 &St SO0A2iNest LiQa
something that is really new for them even there would be big risk to failures.
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7

Appendix A w! {9YhQ&a o06Sad LINI Ol 4BIog wriiirfgl OKA y 3
Topic:Work report writing as a blog

Target groupMechanical engineering students on thecondary vocational school.

Purpose:Student has to write short work report as a block. In a writing phase students makes reflection. This also
RS@PSt21LJa addzRSydQa FoAfAGe G2 gNRGS aK2NI adzyYlF NBE ¢
write similar kind of texties in production management and service systems.

Methodology:{ K2 NI ¢2NJ] NBLRZ2NILA & | of23¢ {GdzRSydGa dzasS D2
GKSNBT2NB AGQa y2i( LRaarofSlIia2a2§S82088SatiaREydzarl @

Students have also used Google Drive where they have written their schoolworks and they have shared them to the
whole class. Students have also common textes which tehy have written and modified together. Students are
satisfed because thay have access to Drive also via smart phones and bads. At least Finnish language teacher has
used this methodology.
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Appendix B w! {9YhQ&a 06Said LINI O042r3 madsll OKA y 3

Topic:2+1 methodology (2 years studies at school and 1 yeapjmenticeship training). During thé"%ear student
study eg. one day per week at school.

Target groupMechanical engineering students on the secondary vocational school.

Purposeincrease caperation with industry, to offer opportunity for student to study in a real work environment.
This also increases students motivation.

Methodology: Diverse learning environments
Results:Methodology motivates student and she/he can also earn money dutirties.

Your feedback or commentaVe have had one 2+1 student in mechanical engineering department. We are very
satisfied for this pilot case. We believe that 2+1 methodology is suitable for motivated and talent students. In the
literature are examplesrad recommendations that this methodology is also suitable for students who are
unmotivated and who have difficulties to finalise their studies in school.
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ArticleQ fiee translation:

Erasmus+

/AF!C‘.HIMEDES

NEDIA

' Miro valmistui
2+ 1 -mallilla

automaatioasentajaksi

Miro Reijo on ensimmiinen
Rasekosta 2+[-mallilla valmistu-
nut opiskelija. Miro opiskeli Rai-
sion ammattiopiston kone- ja
metalliteknologiapuolella  kaksi
vuotta ja siirtyi kolmanneksi vuo-
deksi  oppisopimusopiskelijaksi
suihkutilakalusteita  valmistavaan
Hietakari Yhtymain.

Oppisopimus toteutettiin kaytan-
ndssd niin, ettd Miro tydskenteli
yhtymin Naantalissa sijaitsevassa
tuotantolaitoksessa neljd paivai
vilkossa ja opiskeli viidennen
paivan teoriaa ja ammattiaineita
tutussa koulussa koulutuspail-
likke Harri Simolan ohjaamana.

2+|-malli sopi Mirolle tiydel-
lisesti. Hin kokee oppivansa
tekemailld paremmin kuin koulun

Miro graduateed as automation assembler by 2 + 1 model

AyaSNY It

penkkii kuluttamalla, 2+ | -mallissa
my6s taloudellinen toimeentulo
on turvatumpaa, saahan opiskelija
palkkaa koko ajan.

- 2+|-malli sopii oma-aloitteisille

ja vastuuntuntoisille opiskelijoille,

sanoo Oppisopimustoimiston
Markku Rantala. - Kaikki ammat-
tia tdydentdvit tutkinnon osat
tullee olla suoritettuina ennen
oppisopimukseen ldhtemistd ja
opiskelijalla tulee olla valmiudet
tydelamain,

Ensi kevadna 2+1 -mallilla on
valmistumassa mm. kolme ra-
kennuspuolen opiskelijaa ja yksi

sosiaali- ja terveysalan opiskelija.

Kokeilua on tarkoitus laajentaa
joissain mairin muillekin koulu-
tusaloille.

YFEALTAYS wdzYLddzz ydzYo

Miro Reijo is the first student in Raseko who graduated by 2 + 1 model. Miro studied 2 years in mechanigal
engineering department in Raisio Vocational College and he studied the last yeaa@zramticeship student

I ASGF 1 NRA DNR dzLJ®

aiA NP

I ASAaF 1 NA

g2N] SR F2dzNJ RI & &

DNRB dzLJ Aa |

LISNJ 6SS1

AY 1T ASGEF NX

Y ydzF I O dzNB NJ

D NR dzLJQ a

Vocational Collegtheory and practical subjectad his teacher and instructor was head of mechanical engineering

department Harri Simola.

2 +1 model was excellent for me because | learn more by doing than by studding in a class room. Other benefit wa:
that | earned money during the apprenticeship perio

Markku Rantala head of Raisio Apprenticeship Centre says that 2 + 1 model is suitabldrfgrasst] and

responsible student{ (i dzR Sy

Ol yQi

KE 88 Fye

dzy FAY A A KSR

alddzRRASa
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Next spring there are threstudents from building and construction departmment and one from social and healtcare
department who will graduate by 2 + 1 model. We have plans to expand this piloting also to other sectors of
vocational education.
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Appendix C w! {9YhQ&a o0Said LINI Ol4\VSorecGdingKAy 3 YSOIK2R2f 2.
TopiccL Y RdzOGA2Y Y2(02NRa adGF NIz aid2L FyR SYSNHSyOe aidz
Target groupMechanical engineering students on the secondary vocational school.

Purpose:Combine theory and practice

Methodology: Videorecordingand reflection

Results:Student can realise function of relay.

Your feedback or commentd/isual and good teaching methodology
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Appendix D LVvRAa 0Sad LINIm&@hbdolodyc Mehatronic Sygtem
Topic:Mechatronic system
Target groupthird course learners aged from 121

Purpose:Acquire skills pneumatic, electmeumatic and PLC control system modeling, assembling and
programming

Methodology: Practical work

Innovative teaching methods:

Practical work structure
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System example:

For more detailed description, see Annex.

6. Results:

w Fyrteil§ Gral1z SIrOK seaid8vyys &aGNBy3IiKas FYR 6SH1ySa
w 1y26S StSySyia
©w RSPSt21L18 484G8Y YR LINRBINI YVYS

wcan understand thdifferent elements of system

wview simple and complex systems

wover time could assemble the entire plant with all components, it would be understood as a complete cycle is a
mechatronic system

7. Your feedback or comments.

Task improvements for the fure:
wDevelop and assemble the full system completely from the carcass to a functioning machine
wCreate each control system analysis
wTo develop team work
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Appendix E LVRA 06S&d LINY OG A OScMichHtorkllery 3 Y S K
programming

Topic:Microcontroller programming

Target groupsecond coursdearners aged from 120

Purpose:To learn the programming and electronic circuit assembly skills

Methodology: Practical work

Innovative teaching methods:

wlmplementation of the project usmthe resources available on the Internet
wCalculation of electronics components

wMake a electronic circuit

wProgramming electronic devices using Arduino

Example of Led cube
[ $ | B [

Results:

WLYGSNRAZOALX AYINRE fAYy] o0StSOGNRYyAOaAZ LINRPBANI YYAYy3 |
w!' 88 2F RATFSNBylG (GeLiSa 2F AYyF2NXNIGAZ2Yy &2d2NODS&Y Ly
R

w{(dRSyia tSINYy (2 addReée AYRSLSYyRSyife
WEKS (SFOKSNI Aa +F O2yadf GFyd Ay GKS tSINYAY3I LINROSE
w{ GRSy Oty ONBFGS AyaiSNBadAy3d LINBR2SOGA

Your feedback or comments.

Task improvements for the futar
w/ 'y ONBIGS O2YLX SE aeaisSvya &dzOK & / b/ X oR LINAYyGSN
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w/ kY Y18 RAFFSNBYd LINR2SO0

Appendix F TTHRE ©0Said LINIT Ol A OScMickhtodrlery 3 YS G
programming

It is quite difficult to explain how automatic control works, if we use for teaching only text files and static drawings.

It is much easier for students to understand, if we use for explainig animations.

Here are animations for diferent kind of water leya@ontrol:

Demonstration Example 1.1Water tank level without control and with disturbances
Demonstration Example 1.2Water tank level without control and with set point
Demonstration Example 1.3Water tank level manual control

Demonstration Example 1.4Water tank level min/max control

Demonstration Example 1.5Water tank level closetbop control
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