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Training provides a platform for exchange, knowledge

I nte rn atl O n a-l CO nfe r- transfer and networking. The core questions which
L . . . will be addressed are: How does the digitalization of
e n Ce 0 n D I g Ital IZ atl O n I n work processes affect vocational education and train-

ing and its management? What does it mean for the

Vocatl on al Ed u Catl on competence development of vocational education and
. training professionals?
and Training on | A
On the basis of case descriptions, participants re-
O 8 S e pte m b er an d 1 9 ceive recommendations for the up-to-date training

of teachers in vocational education and train-

O Cto b er 2 O 2 1 ing and for strategies to prepare vocational educa-

tion and training institutions for the requirements
of a digitized working world

The joint event organized by GIZ, UNESCO-UNE-
VOC, the ILO, the Asian Development Bank and the
Swiss Federal Institute for Vocational Education and

Virtual International Conference and Workshops on

“Digitalization and TVET”
Requirements and Approaches for Competence Development of TVET Personnel in International and
Development Cooperation

Day 1 - Conference Programme
8th September 2021
08:00 — 11:30 GMT+2 (Amsterdam, Betlin, Rome)

Moderation: Ulrike Schmidt, GIZ TVET Academy

Setting the Scene:
Digitalization and TVET Teacher Training — Requirements and Profiles

Harry Stolte, GIZ TVET Academy

Opening

TVET teachers in the time of digitalization: challenges and opportunities
Soo-Hyang Choi, Director UNESCO-UNEVOC

Digitalization and labor market developments: What are the needs of industry?
Brajesh Panth, Chief of Education Sector Group, Asian Development Bank
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Adaption of TVET pedagogies to digitalization: How to be acquired in pre- and in-service
training of TVET teachers?

Srinivas Baki Reddy, Chief Skills and Employability Branch, ILO

Keynotes

Changes in industrial sectors due to digitalization and the disruption of traditional vertical or-
ganizations - consequences for “white and blue collar” workers

Thomas Leubner, Head of Siemens Professional Education, Siemens AG

Digital developments and changes in the competencies of skilled workers in selected economic
sectors

Guru Mallikarjuna, Managing Director, Bosch Vietnam Co. Ltd.

Requirements for teachers in vocational education due to digitalization in selected industries
and their need for "digital competences"

Francesca Amenduni, Senior Researcher and Mrs. Chiara Antonietti, Junior Researcher,
Swiss Federal University for Vocational Education and Training

Panel Discussion
Moderation: Guido Lotz

The following questions will be discussed based on the overall discussion on the impact of a
changing world of work and labor market:

» How should TVET teachers be trained in the digital age?
» s there a need to adapt curricula and training contents — which processes would support that?

» Are didactical concepts and training methods available which respond to the changing compe-
tence requirements caused by digitalization?

» Which role do digital resources play in the process of modernizing TVET?

» Do new cooperation mechanisms in terms of learning and training venues become more rele-
vant because of digitalization?

Panelists:

= Ralph Hippe, Learning and Employability Expert, CEDEFOP

®  Wahid Razzali, Vice-Chancellor, University Tun Hussein Onn Malaysia (UTHM) Malaysia

= Lars Fiechel, Cluster Coordinator Skills Development, Ethiopia, GIZ

= Lisa Marie Kreibich, Social Sector Specialist, ADB

= Karine Sonigo, Skills Digitalization Specialist, Skills and Employability Branch, ILO

» Questions & Answers

Summary and invitation to the workshops

Guido Lotz
Harry Stolte
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Day 2: Workshop
19t of October 2021

Workshop 1

Occupational structures, training contents

This session addresses the core issue of how to structure occupational profiles and standards consider-
ing the massive changes in the world of work as well as changes in production and business processes
by digitalization. Selected examples will reveal the processes and mechanisms behind the adaptation of
curricula.

Workshop 2

Digital resources, media, tools, platforms

Digitalization and the discussion about digital resources, media, tools and platforms belong closely to-
gether. Chances are that the challenge posed by digitalization can partly be solved by creating those dig-
ital resources media, tools, platforms and making them available. This session will provide with insights
into good practices of e-learning up to the use of virtual reality in training processes.

Workshop 3

Training processes, didactical concepts, methods, cooperation mechanisms, multiple learning
venues

How to shape didactical concepts and training processes, methods of learning cooperation and other
approaches to learning and training in TVET addressing competence requirements resulting from digi-
talization is a deeply discussed issue without clear answers. The shaping of learning processes depends
on the didactical concepts and methods of learning. This session seeks to find answers on how to shape
TVET teaching and learning processes addressing competence requirements that result from digitaliza-
tion.
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Background Paper

“Digitalization and TVET":
Requirements and Ap-
proaches for Competence
Development of TVET per-
sonnel (Managing Staff and
Teaching Staff) in Interna-
tional and Development Co-
operation

Digitalization transforms economies and societies
and triggers new policy challenges. Information and
Communication Technologies (ICT), Artificial In-
telligence (Al) and robotics are profoundly changing
the world of work and the way people work and in-
teract with one another.

The preparedness of countries to seize the benefits
of digital transformation is largely dependent on the
acceptance and on the skills of their workforce and
the range of appropriate policies put in place, along
with skills-related policies as a cornerstone (OECD,
Skills Outlook 2019).

Digitalization is reshaping millions of jobs globally,
with digital technologies widely used in the work-
place. Changing ways of work organizations are
supporting the transformation process.

Preparing learners for the rapidly changing digital
world requires regular updates of curricula and
training regulations to cover new skills and compe-
tences, as well as adjustments in the way these are
taught. Accordingly, TVET teaching staff must be
aware of new and evolving digital trends and tools
and must also be able to effectively teach them to
students, as they are preparing to enter the work-
force of the future (UNESCO-UNEVOC).

Many teachers do not have the appropriate level of
digital knowledge and digital skills. This has a direct
impact on the potential of digitalized equipment in

TVET to take root in curricula and classrooms.

www.giz.de/tvet-academy

Teachers’ digital knowledge and skills are a key lim-
iting factor in the development of digitalization in
TVET. Digitalizing TVET requites a broad range of
professionals to be involved in its creation and
shaping provision. It is necessary to overcome the
domain of lone (even isolated) professionals at-
tempting to provide high-quality digital TVET on
their own because their efforts are unlikely to be ef-
fective or sustainable.

When implementing the national training programs
offered to teachers, facilitators or supervisors, coot-
dination and collaboration between the profession-
als working in the TVET sector must be ensured.

Didactical training on delivery, assessment, certifica-
tion and work-process-based curriculum and con-
tinuous improvement of trainers needs to be estab-
lished. Industry experience of teachers and trainers
would help to develop vocational competences that
are required by the industry. To ensure this, the
training of TVET teachers and trainers must include
the opportunity to gain experience in the industry.

The Covid pandemic created a global awareness of
the need for digitalization and caused some upsurge
in distance education approaches. At the same time,
it became clear that due to the limitations of teach-
ers in vocational education and related fields, there
is a need to develop subject-related competences
and implement appropriate approaches in the edu-
cation and training of teachers.

Questions such as “What does it take to build high-
quality TVET systems for an increasingly digitalized
wotld of work?” were discussed in a GIZ Webinar
in February 2021.

In one of the sessions aspects of demands of com-
petence development of TVET personnel related to
digitalization were intensively discussed.

A key outcome from this session was that unless
there will be significant investments in the improve-
ment of teacher quality, there will be no big payoff
from integrating digital technology in TVET pro-
grams. A holistic approach that encompasses sub-
ject specific, vocational pedagogical, digital as well
as transversal competences was seen as crucial.

In terms of the planned series of conferences/ex-
perts meetings and workshops, a holistic approach
should encompass the “Change of Work” and
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“Future Expectations”, the “Chances of Shaping of
Work” and “Future Requirements for TVET” with
a focus on the development of subject specific and
broad competences. The broad competences cover
vocational and transversal competences and compe-
tences in operating with digital media by taking ex-
isting diverse pre- and frame conditions in national
and regional dimensions into account. These plans
must not only consider economic developments but
also make them the central object of competence
development.

A special role is given to representatives and "prac-
titioners" of the industry. Thereby it is ensured that
recommendations for TVET teacher training are
developed that will also find acceptance among
those who employ skilled workers who are trained
in TVET. Nevertheless, the theoretical require-
ments for TVET teacher training are not neglected.

Itis a common understanding that further deepen-
ing of investigations and exchange of experiences
seems to be relevant for identifying strategies and
implementation approaches for learning and teach-
ing to develop appropriate competences of TVET
personnel as a key enabling factor for transfor-
mation of TVET towards digitalization of work,
production, economy and society. Based on findings
as described in expected outcomes below projects,
clients and partners in international TVET coopera-
tion can be served in defining and implementing ap-
propriate approaches for capacity and competence
development as well as in initiating peer networks,
etc.

Against that background the GIZ TVET Academy,
the Sector Programme TVET, and the Competence
Center Education, Vocational Education and La-
bour Markets agreed to take the initiative to con-
tinue further activities together with partners of the
international development cooperation and TVET
community for an exchange of demands and conse-
quences of digitalization on the development of
competences of TVET personnel.

Asian Development Bank (ADB), International La-
bour Organization (ILO) and the Swiss Federal
University for Vocational Education and Training
(SFUVET) agreed to join this initiative and contrib-
ute as co-organizers in preparation and implementa-
tion of related events.

Page 8

Objectives

e Derivation of impacts in competence require-
ments of workforce in economy, production,
work and business processes from digitalization

e Derivation of consequences in TVET teaching
and management processes because of the
changes in work and work organization caused
by digitalization

e C(larification of competence requirements of
teachers and trainers due to the changes in indus-
try driven by digitalization

e Development of ideas and proposals for compe-
tence and capacity development for TVET per-
sonnel towards (pre- and in-service) education
and training

e Initiation of exchange on existing approaches,
developments and solutions regarding adjusting
pre- and in-service training of TVET personnel
with focus on digitalization

Audience / Target Group

e Representatives / Staff of Development Agen-
cies, Development Banks

e Stakeholder of TVET institutions, related organ-
izations and authorities of partner countries

e Representatives of TVET projects
e Representatives of TVET teacher institutions
e Representatives of business sector

e Representatives from international organiza-
tions, e.g. UNESCO-UNEVOC, ADB, 1LO

Format / Structure
e  Online Conference (Kick Off)
e Parallel online workshops

e Concluding session

www.giz.de/tvet-academy
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Expected Outcomes

e Recommendations for development of TVET
teacher training in a digitalized world of work,
appropriate to the demand of the business sec-
tor

e Distribution of collected didactical concepts of
TVET teaching in a digitalized world of work

e Collection of materials for training and training
concepts for the implementation of digitaliza-
tion in TVET

e (ase descriptions for best practice approaches
and models of pre- and in-service TVET
teacher training by consideration of digitaliza-
tion

e Recommendations for pre- and in-service train-
ing approaches for TVET teachers

e Tool Box(es), Materials

e Recommendations for strategies for the support
of lower developed countries in integration of
digitalization in TVET and skills development

Timeline

e Kick off: begin of September 2021 (September
8, 2021)

e Parallel Workshops: mid October 2021 (Octo-
ber 19, 2021)

e Session on Final Conclusion / Presentation of
Recommendations (mid November / tentative)

Kick-off Conference

Digitalization is a ,,software-driven technology*
with an impact on all business areas as well as on
private and individual communication and collabo-
ration. One of the main consequences for the indus-
try is the change of work-processes and business-
processes leading areas such as production pro-
cesses towards completely changed work require-
ments. The consequences for the labor market and
for education and training have not yet conclusively
been clarified and are still under deep discussion.
The focus on the different argumentations is at a
higher level with the main interest to make relevant
labor market trends visible. Answers for TVET are
not yet considered in these discussions. Efforts have

www.giz.de/tvet-academy

to be initiated to identify the impact and the
changes relevant for TVET-approaches in order to
prepare the workers-to-be for the new framework
of work in changing work environments.

Core Questions

Based on the overall discussion of changes of work
and labor market movements which have focused
on TVET since several years, thoughts are now de-
veloped based on the following questions:

e How should TVET teachers be trained in the
digital age?

e s there a need to adapt curricula and training
contents — which processes would support that?

e Are didactical concepts and training methods
available which respond to the changing com-
petence requirements caused by digitalization?

e  Which role do digital resources play in the pro-
cess of modernizing TVET?

e Do new cooperation mechanisms in terms of
learning and training venues become more rele-
vant of digitalization?

These questions underpin the need for fundamental
work on different levels such as research, curticu-
lum work, political units, media, companies, teacher
training, management training in order to find con-
vincing and sustainable answers for the direction of
future TVET activities. The requirement to focus
on a holistic concept of competence development
needs to be specified to ensure the transfer to the
working day routines of TVET staff in TVET insti-
tutions and companies. This leads to the question of
how to develop appropriate competences of TVET
teaching and management personnel.
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Setting the Scene

“Megatrends to be ad-
dressed in TVET Teacher
Training: Sustainability and
Digitalization”

Digitalization and TVET Teacher Training —
Requirements and Profiles
Harry Stolte, GIZ TVET Academy

Teachers are core actors in the support of qual-
ity in TVET

Digitalization and TVET Teacher Training —
Requirements and Profiles

Based on the megatrends

e sustainability and

e digitalization

It is stressed that the Congress is focusing on digi-
talization as it currently has an important impact on
the societal and economic development and is par-
ticularly favorable to support sustainability. Teach-
ers and in-company trainers are playing an im-

portant role as they must fulfill a multi-functional

job:
e support of competence development

e they must support the development of technical
and practical skills and competences of trainees.

The requirements for TVET staff can be summa-
rized as follows:

e cducation, training, and development of TVET
teachers and trainers has received too little atten-

tion (UNESCO)

e There are often no career paths encouraging
people to become TVET teachers or trainers, ei-
ther through pre- or in-service programmes

(ILO).

Page 10

Internationally mandated guidelines or standards
specifically created for TVET training personnel do
not exist. In general, there is a big variety for exist-
ing models, approaches, and trends in TVET
teacher education worldwide.

In other words: Digitalization meets the TVET sys-
tems and their staff in an unprepared situation. This
requires initiatives for pre- and in-service teacher
training programs and management training ori-
ented to internationally recognized standards. The
starting point is the identification of teachers’ qual-
ity based on the occupational structure of industry
and the movement of the society.

Establishment of pre- and in-service training

Competences for a digitalized world

Internationally comparable and recognizable

standards

All teachers have to be up-skilled

www.giz.de/tvet-academy
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DIGITALIZATION and TVET
Requirements and Approaches for TVET Personnel in International and Development Cooperation

TVET TVET Teachers & In-Company Trainers
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DIGITALIZATION and TVET
Requirements and Approaches for TVET Personnel in International and Development Cocperation

Focus en a holistic addressing d.nent of new competence requirements:
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, 1ransfer into pre- and in-service programmes of TVET
teacher education and training oriented on international rec-
ognized standards”

DIGITALIZATION and TVET
Requirements and Approaches for TVET Personnel in International and Development Cooperation

Megatrends
to be adressed in TVET Teacher
Training:

' % Sustainability
GREENING + Digitalization
TVET

giz

There is no correlation between investment in technology and student achievement
(OECD, Schleicher 2015)

We won’t see a big payoff from technology - unless we make big investments in teacher quality
(Tucker, 2016)

Page 12 www.giz.de/tvet-academy
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“...to combine a holistic and
humanistic approach by in-
tegrating the voices of
TVET staff”’

TVET teachers in the time of digitalization:
challenges and opportunities

Soo-Hyang Choi, Director of UNESCO-UNEVOC,
International Centre for TVET

First of all, allow me to thank the GIZ TVET Acad-
emy and its partners for organizing this virtual con-
ference on digitalization and TVET, especially de-
voted to the issues of TVET staff; and thank you
for inviting UNESCO-UNEVOC to participate in
this event.

Digitalization is speeding up labour market change,
requiring young people to have digital skills and in-
telligence. They must understand digital risks as well
as opportunities and TVET staff are expected to ad-
just quickly. TVET responsiveness to labour market
demand is partly what makes it so valuable.

Digitalization is both challenging TVET provision
while also emphasizing why it is so important. The
digital challenges facing TVET staff, in particular
teachers and trainers are plentiful. Delivering re-
motely is a challenge for all teachers, but it is partic-
ularly daunting for TVET teachers, who will have to
rely more and more on a digital means to deliver an
education of which the core process lies in practice,
or hands-on experience.

According to a report by ILO, in order to provide
high-quality digital TVET, we need an iustructional
designer, who lays out the overall learning pathways
combining school- and work-based learning and
also incorporating distance and simulation-based
learning experiences for the students.

There also has to be a teacher who will facilitate the
student’s interpretation of information that will be
available freely and obtained through multiple
sources.

Future TVET institutions also need their staff to
deal with special technologies such as Al, VR, and

www.giz.de/tvet-academy

AR, to name a few, both as a means of delivery and
as content. Last but not least, anyone teaching
TVET must know how to translate the students’
overall hybrid learning plans and processes into cor-
responding assessment tools, which is always chal-
lenging. The list of roles expected of TVET statf in
a digital age can go on to include other roles. Stu-
dents learning remotely need more emotional and
social support.

Many TVET teachers are used to providing voca-
tional counselling. They now have to go one-step
further to address the students’ emotional and social
wellbeing as well. In the best circumstances, a
TVET institution may have the resources to recruit
and retain different categories of professionals ca-
tering to these various aspects of a digitalized teach-
ing environment. In places with less resources, the
division of work will be out of the question and one
teacher will struggle, in vain, with all these different
roles.

The mounting challenges will eventually contribute
to a widened digital gap. More importantly, with
digitalization, some professions in the labour market
will eventually be phased out, as we all know. TVET
teachers specialized in the skills on the declining
path are at risk of losing their own jobs. The job se-
curity issue of TVET teaching staff is not new.
Even in many OECD countries, a large portion of
TVET teachers do not have a permanent job status.
This situation will be exasperated by digitalization.
TVET teachers remain as vulnerable to the evolving
job market as their students are.

When we talk about teachers, we are, first and fore-
most, talking about human beings, not some sort of
a mechanism generating an educational process.
Nor are teachers a system that can be maintained
and upgraded externally for better operation. TVET
teachers, facing multiple challenges, need time to di-
gest the swirling environment of their profession
and support to rise above them. Are we providing
them with enough support and guidance? The an-
swer seems to be “not quite,” or “not yet” at best.
According to a survey conducted by Education In-
ternational, teachers are reporting an increased
workload and technological stress. They may not be
consulted about the technologies to be introduced,
let alone trained for the use of them; and policy
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documents often do not address issues of staff well-
being.

to combine a holistic and humanistic
approach by integrating the voices of TVET
UNESCO recommends that to support teachers in staff
a crisis, there has to be a collection of precise data
on their needs. Without data, no serious policy and
systemic support can be devised. Second, teachers
need a platform to share their needs and experi-
ences as well as resources. Third, the absolute need
to care for their professional development and sup-
port should not be ignored.

Need of a platform for access to exchange of
knowledge and experience

Capacity development towards change de-
UNESCO-UNEVOC provides a platform for ex- mands resulting from Digitalization
change across TVET providers and practitioners
globally. We actively support TVET staft through
our Leadership programme. We facilitate practition-

ers’ discussion through our Bridging Innovation and Collection of precise data on the needs of

Learning in TVET project. We support collabora- AZlisrel ot

tion and peer learning through our global UNE-

VOC Network. In all of our work at UNESCO-

UNEVOC we try to combine a holistic and human-

istic approach by integrating the voices of TVET “Instructional Designer Needed”

staff.

Thank you and I wish you a successful conference.

orniot i ol e et Fspanding 18 1he noads of 3 world tuming dighal

Source: https://unevoc.unesco. https://une-
voc.unesco.org/home/
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Opening
»-.. Holistic picture of TVET"

Digitalization and labor market developments:
What are the needs of industry?

Brajesh Panth, Chief of Education Sector Group,
Asian Development Bank

TVET was presented as a “holistic unity” with nu-
merous elements leading to the fact that TVET-

trained persons have a considerable impact on the
productivity of industry. And not only that: TVET

exerts a considerable impact on

e  skill and

e  socio-economic development
and is a major catalyst of digitalization.

The target of TVET must be the development from
low-skill to high-skill equilibrium. This ensures a
lifecycle approach and skills pathways with different
entry and exit options.

A smaller share of the workforce is well-qualified
and has a lower risk for employment and income.
To move up to high-skill equilibrium, education and
skill development must be rethought. A “Two
Pronged Strategy” will be followed:

e  ensuring a very good quality of school educa-
tion as a fundament for skill development and
life-long-learning,

. moving from low-skill equilibrium to high-skill
equilibrium.

www.giz.de/tvet-academy

A high quality of school education is an important
foundation for successful competence development
processes in TVET. In the TVET system, qualified
teachers, curricula, flexible pathways, assessment, fi-
nancing and partnership with industry are important
parameters for quality-oriented development of
competences. To support 21s-century skills includ-
ing digital skills makes it necessary to work with
cross-sectoral approaches, adaptive learning tech-
nology, home learning and support by research.
This includes learning management systems, aug-
mented, virtual and mixed reality and real time sys-
tems. A roadmap for an ecosystem approach which
includes digitalization and digital learning is needed.

Rethinking capacity development,

e Digital learning framework/ roadmap,
e strengthening in-company training,

e ccosystem approach and multisectoral
activities.

The Big Picture —

Skill Development Two-pronged

and Socioeconomic strategy
Development
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TVET as a Major Catalyst of Digitalization

Nurturing digital skills

Taxonomy of digital skills
+ Basic
+ |ntermediate
+  Advanced

Matchingjob seeker's profile with labor
market needs and training providers

smart Industry Readiness Index

TVET Interface with schoal, university and
private sector

Core areas
Teachers
Curriculum
Flexible pathways
Assessment/RFL
Governance / Capacity
Partnership

Financingand targeting

Transforming delivery
mechanism

Learning management system
Augmented, virtual, mixed reality
Real time labor market Intelligance systam

Digital Learning framewoark/roadmap for
ecosystem approach

5 ADB
Examples of Innovative Approaches
il PHI: Secondary Education Support IND: Assam Skill University
1
Development IND: Kerala Additional Skill INO: Polytechnic Education Polytechnic
in Acquisition Program Development Project | University
High School PRC: Guangxi Modern TVET INO: Advanced Knowledge and Skills |
BAN: Skills for Employment CAM: Skills for Competitiveness Project ?
Up-skilling Investment Program GEO: Modern Skills for Better Jobs Multi-
Re-::;lling IND: MP Skills Development PHI: Innovation Centers sectoral
TAJ: Skills for Migrant Workers
Strategic Direction
E
Page 16 www.giz.de/tvet-academy
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O : staff and related skills and attitudes should be initi-
pe nin g ated. It has also to be investigated whether teach-
ers/ trainers (trainers for capacities) are able to cope
with these new tasks. The new roles and responsi-

‘... Pre- and in-service biliies requirc:

tralnlﬂg fOI’ new I’O|€S Of e describe clearly the changed tasks and clarify
. ” role

teaching staff. S

e develop capability for all roles, not just teach-
ing/training

Adaption of TVET pedagogies to digitalization:

How to be acquired in pre- and in-service

training of TVET teachers? e  use new EdTechand workplace learning tech-

Srinivas Baki Reddy, Chief Skills and Employabil- nology.

ity Branch, ILO

e  use projects for capability development

Due to digitalization and the pandemic, pedagogical

shifts are going on: More specialization in education structures
and ecosystems,
- ubiquitous blended learning approach Variable use of learning approaches,
- wide range of platforms and tools (EdTech) for Investment in teaching staff.
design, delivery, assessment and management of
learning:

*  student management systems Instructional design/ media production/ con-

e  learning management systems tent creation/ online facilitation/ learning ar-

e  digital content authoring and publication chitecture design.

e  communication and collaboration tools
for facilitated learning

e  virtual, immersive learning environments
e  portfolios and digital evidence. Clarification of work processes of teachers
The conclusion of the presenter on the pedagogical
shifts was, that it is too limited to focus on online
and distance learning only. A systemic change is re-
quired to support the pre- and in-service training es-
pecially in developing countries. The key issues of
this training should cover:
- support change through capability building
- core digital literacy / ICT
- new skills and attitudes

- more specialization in education structures and
ecosystems

- clarify work processes involved and who does
what

As the difference between developed and less devel-
oped countries on the mentioned topics is very
large, an identification of the new roles of teaching
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The new tasks cannot be coped with without a big-

ger investment. The investment must concentrate

on:

Key pedagogical shifts towards blended learning sys-

tems
e  Investment in robust pre-service and e Learning management system / student manage-
in-service dedicated training plans, ment system

e  Integrated approach to instructional de-

e Communication tools

sign and architecture, e  Virtual learning environments

e  Capacity to evaluate the local e-readi-
ness ecosystem (infrastructure, equip-
ment, TVET institutions and students,

R/
°

*0
iy o . R
e Identifying and prioritizing curricula to

be transformed,

e New competence standards,

e  Defining blended learning strategy.

The main challenge which must to be addressed is
the professional development of teachers and train-
ers. They are the key to building willingness, confi-
dence and maintaining or enhancing training quality.

e New roles and related skills for teaching staff, as

Instructional design
Content creation
Online facilitation

=

=

To be addressed into pre- and in-service
requirements

Support change through Capacity De-
velopment to develop capabilities for
all (new) roles of teaching staff

Some challenges addressed through Professional Development

Professional development for teachers/trainers as a key to:

For successful digital transition, CPD to include effective and efficient:

build willingness, confidence and eventually buy-in
maintain or enhance training quality

optimize time management & ROI

select relevant tools

maximize students learning experience & engagement

o change management
o leadership
o guidance

: S B
httpS /W, GIZ. T Ty
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Key Note

... the Future of Manufac-
turing will change”

Changes in industrial sectors due to digitaliza-
tion and the disruption of traditional vertical
organizations - consequences for “white and
blue collar” workers — A Siemens Example
Thomas Leubner, Head of Siemens Professional
Education, Siemens AG

Using Siemens as an example, this short paper dis-
cusses the changes in industrial sectors due to digital
transformation and the disruption of traditional ver-
tical organizations. How is the industry developing
in selected sectors? Is a massive change of tradi-
tional shaping of work organization taking place?
What are the consequences for occupational pro-
files and competences of shop-floor workers and
administrative staff?

We present a strategy for a high-tech multinational
enterprise that combines the real and digital worlds
as foundation of a high-value growth strategy with a
strong focus on sustainability in all dimensions, in-
cluding employability. While HR managers need to
enhance their knowledge on ecosystem manage-
ment and external communities, blue-collar and
white-collar workers need support to ensure their
future relevance by upskilling and, sometimes, re-
skilling measures: digital topics in production and
technology.

Introduction

Digital transformation is imperative for every indus-
try today. According to studies by McKinsey and
BCG, 60% of manufacturing tasks can be auto-
mated whilst improving productivity, quality, and
workers safety. In the infrastructure sector, 80% of
lifecycle costs arise from operations with potential
savings of up to 20% because of digital technology
deployment. The mobility sector foresees a poten-
tial increase in transport capacity through digital

www.giz.de/tvet-academy

signalling technology without additional infrastruc-
ture being necessary. In healthcare, artificial intelli-
gence and digital twin technologies help to increase

processes and procedures.

Furthermore, the strategy of Siemens today sets
clear priorities for sustainability in order to meet
customers’ and society’s needs for green products,
solutions and skills. Within its new DEGREE pro-
gram introduced during the 2021 Capital Markets
Day, Siemens announced clear goals for decarboni-
zation and resource efficiency to its stakeholders,
while reinforcing its standards for ethics, govern-
ance, resource efficiency, equity and employability.

We will focus hereafter on employability. Enabling
Siemens employees to stay resilient and relevant in a
permanently changing environment is a people and
organizational strategy as an answer to the massive
change of traditional shaping of work organization

taking place today in times of digital transformation.

Employability: Shaping the Work organization
to unlock new growth potentials

An organization that is preparing itself for new
growth potentials in times of digitalization must
fundamentally change its focus to capitalize on net-
work effects: The focus shifts from internal employ-
ees to external communities (HR), from experts and
specialized departments to crowdsourcing and open
innovation (R&D), from shareholder value to stake-
holder value (Finance), from push to pull and out-
bound to inbound (Marketing), just to give a few
examples. While HR managers need to enhance
their knowledge about ecosystem management and
external communities, blue-collar and white-collar
workers need support to ensure their future rele-
vance by upskilling and, sometimes, reskilling
measures: digital skills in production and technol-
ogy.
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Consequences for skills development of the fu-
ture

Demographic change and a lack of digital compe-
tences in the existing workforce require a better un-
derstanding of the competences of the future. Ac-
cording to OECD Data, 6 out of 10 employees lack
digital basic skills and an ageing population (average
age of workforce 47 years (2030) vs. 39 years
(2020)) reduces the supply in the labour market in
selected countries.

We use a specific methodology to determine future
skills and competences requirements in the existing
workforce. This framework systematically analyses

the status quo and identifies relevant trends and ef-

fects, such that the future state of the workforce can

be defined. Via the identification of future compe-
tences, the required job profiles will be described

and consequently paths and actions for relevant and

resilient employees can be developed.

Online learning has priority

Trends towards platforms and ecosystem

Change of occupational profiles

During the #NextWork pilots several future competencies for white and blue-collar
were identified - Competencies can be clustered into different capability areas

Core knowledge &
processes .

co;'npetencies

Data-driven
insights & reports .

Enabling tools &
technologies

Service delivery
trends

s n
White
Collar!

. Data Literacy

Failure Mode and
Effects Analysis

Process Design/

-Integration/
-Simulation skills

M Programming skills

Specific system
knowledge

Sensor & actuator
expertise

1 White-collar competencies derived from GBS pilot & “Master Data Service” role | 2 Blue-collar competencies derived from SI1-DS & DI-MC pilots
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In Technical Vocational Education and Training
(TVET), the process for future skills identification
was similar, albeit distinct. Based on 25 use cases,
role-based gaps in competence fields relevant for
Industry 4.0 environments were identified.
Throughout a process lasting three years between
2015-2018, the required curricula were amended via
suitable contents, either in-house or via external
sources. It is noteworthy that such future compe-
tence discussions were carried out not only within a
TVET department, but with various stakeholders
across the company and beyond. This is necessary
to avoid false assumptions, to link results strongly
to the everyday reality of shop-floor representatives
and to ensure high practical relevance of such skills.
Besides the technical curricula, the development of
six soft skills is not to be neglected, such as self-
managed learning, project management, and media
expertise. An example for TVET competence pro-
files is illustrated. New topics in TVET since then
include sustainability and dematerialization, cyber
security, internet of things and edge computing,
simulation and digital twin as well as low-coding.

Data analytics and artificial intelligence concepts ate
also part of the curriculum. These topics, whilst
having been initially developed for TVET, have
proven their value and relevance in the up-
skilling/reskilling context as well.

Besides new topics in TVET, the way of teaching
has also experienced a transformation. The new
VET philosophy fosters learners’ individual compe-
tences, the trainers’ holistic responsibility as coaches
and development partners for learning programs
and apprentices is a key for success. This leads to an
approach called COmpetence and Project oriented
EDucation (COPED).

»»- - Digital transformation is imperative for
every industry®

COPED — COmpetence and Project Ori-
ented Education

Deep dive blue-collar — Future blue-collar competencies are increasingly related to

data-driven use cases and processes

Data Literacy

Ability to analyze
data & processes

Skills

+ Visualization of Data

+ BDE & MDE know-how

* Interpretation of data &
derivation of implications or
action fields

+ Ability to analyze processes

+ Understanding data
structures

+ Track & trace data

« Ensure cyber security

Failure Mode and
Effects Analysis

Identify failures

and effects

Skills

+ Definition of possible failures.

+ |dentification of influence
factors for failures

« Analysis of impacts of
failures

+ Definition of test scenarios &
implementation

Remark: Competencies derived from SI-DS & DI-MC pilots
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Process Design/
-Integration/
-Simulation skills

End-to-End process
understanding

Skills

+ Understand E2E process
and interfaces

« Simulation of processes

« Create digital working
instructions

+ Competency for
manufacturing planning tool

+ Presentation of
manufacturing progress

+ Ensure fransparency &
digital consistency

Programming skills

Ability to program low
code systems

Skills

« Master low-coding

+ Connection of machines
to different SAP systems

+ Build up user interface

« Control of digital measure
machines, incl. interpretation
of results

* Knowledge in Cloud &
Edge computing

« Implement autonomous
planning & scheduling

= Merging of reality & Virtuality

Specific system
knowledge

Competencies for
different systems

Skills

+ MES (Manufacturing
Execution System)
Poweruser

+ ERP-Systems

« MRP (Material Requirement
Planning)

+ Connection & interfaces of
different systems

+ Deal with Advanced
Manufacturing, Digital Twin
& Roboties

Sensor & actuator
expertise

Service delivery &
process improvement

Skills

+ Definition & implementation
of sensors

+ Connection of sensors
to systems

+ Evaluation of techn.
characteristics
(e.g., welding robot)

* Interpretat. of 3D data

+ Develop Kl welding technic

+ Consideration of FTS
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Key Note

... the only way is to edu-
cate our people”

Digital developments and changes in the com-
petencies of skilled workers in selected eco-
nomic sectors

Guru Mallikarjuna, Managing Director, Bosch Vi-
etnam Co.Ltd.

“We need to increase and expand our expertise and
skills. It is the only way that we will be able to help
shaping the fundamental change in which we find
ourselves and use it for Bosch.” (Volkmar Denner)

The presentation ends with this statement. It is very
important because

a. it assigns an important and great role to TVET
and

b. enhances education as the central path for fur-
ther development.

The numerous training activities reveal that the
company is already intensively implementing the
above-mentioned targets. It is, for example, already
running a great number of upskilling activities for
their own employees in terms of use of IT, soft-
ware, operations in manufacturing and other key is-
sues. The company is currently working on training
concepts aiming into the future, based on the fact
that technology and innovations are the central driv-
ers of changing processes. The changes resulting
thereof have an impact on virtually all workplaces.

The guiding principle for all conceptual planning
work is the overarching corporate philosophy:

“TVET has a large role to play”

Integration of Industry 4.0 in TVET

Page 22

VUCA stands for:

e V= Volatility (Vision of Bosch)
e U = Uncertainty (Understanding)
e C = Complexity (Clarity)

e A = Ambiguity (Agility).

“Agile is the vehicle for the VUA journey.”

This cross-company philosophy is at the same time
the basis for the design of training programs with
the claim to offer "countless possibilities”.

The company sees itself as a “Learning Company”
and follows the concept of

“Enabling for Digital Transformation” (EDT).
EDT includes

e  digital training information for all
®  basic/ advanced qualification

e  cxport qualification

e  one day training for managers

e  shop-floor enabling

e  experience learning

e  agile learning methods

° self-check control.

Training for Industry 4.0 has already been inte-
grated into the training concept and is done with
real 4.0 machines/ applications. “Upgtrading of
workforce skills” and “retraining of mid-career
workers” to improve labor mobility is a permanent
requirement.

Digitalization: transformation via technology

Vision — Understanding — Clarity — Agility
(VUCA)

Industry is looking for higher productivity

www.giz.de/tvet-academy
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Driving forces
Lifelong Learning, a little adapted to what’s relevant for us

Driving topics today Competencies Character Qualities
+ (Industrial) Software » Critical thinking / o Curiosity

- Information problem-solving o Initiative

+ Digital/ Automation * Creativity o Persistence / grit
« Computational Thinking * Communication o Adaptability

« Electrification * Collaboration o Leadership

+ Mechatronics o Social and cultural
+ Business Model Innovation awareness

« Artificial Intelligence

» In today’'s innovation-driven economy, employees need a different mix of skills than in the past.
» Technologies have the potential to lower the cost and improve the quality of education.
» Jobs will become more non-routine and require deeper analytical and interpersonal skills.
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Understanding

Clarity Agility

“Agile is the vehicle for the VUCA journey”

VUCA

Bosch Initiative
Bosch Learning Company

Self-check Tool DT information for all

Basic / Advanced
Qualification

Agile Learning Methods

Enabling for

Digital
Transformation

Experience Learning Expert Qualification

Shop Floor Enabling One Day Training for Managers

Page 24 www.giz.de/tvet-academy



Academy
for International
Cooperation (a1Z)

giz

TVET Academy

Companies in cooperation with TVET
Integrating Industry 4.0 in Education

Reducing operational costs

»

Increasing productivity through = Handle complex situations
automation processes -+ Solve problems

In need of skilled workforce:

Think critically

- Incorporate i4.0 studies in vocational program Automation technology

(hetter understanding and application of i4.0) .
- Equip with real i4.0 machines/application in the classroom Control systems
- Apprentice program with multinational companies

- Using digitalization to optimize further training Innovation abilities

“Integration Industry 4.0 in TVET: in vocational program / equip classroom

with real I 4.0 applications”
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Key Note

“... Erfahrraum: technology-
enhanced pedagogical
models for supporting stu-
dents learning Teachers
digital competence:”

Requirements for teachers in vocational edu-
cation due to digitalization in selected indus-
tries and their need for "digital competences"
Francesca Amenduni, Senior Researcher and
Chiara Antonietti, Junior Researcher, Swiss Fed-
eral University for Vocational Education and Train-

ing

The ,,Erfahrraum®: a technology-enhanced peda-
gogical model for supporting students’ learning at
the borders between VET school and workplaces

Requirements for teachers in vocational educa-
tion due to digitalization in selected industries
and their need for "digital competences'

Francesca Amenduni; Chiara Antonietti, Swiss Fed-
eral University for Vocational Education and Train-

ing
Part I: e-Dap

The fast and ever-ending digitalization of work-
places has a huge impact on the design and develop-
ment of vocational education and training (VET)
programs. We are assisting to disruptive changes
brought by the introduction of industry 4.0 technol-
ogies in almost all the economic fields, from agricul-
ture and food industries to manufactory and set-
vices.

Dealing with these kinds of disruptive transformation
requires to consider not only tangible elements (e.g.
new technological systems and infrastructure) but
also intangible elements, such as professional prac-
tices, competences, and skills. As the increasing im-
plementation of digital technologies in workplaces
might demand employees’ higher level of digital
competence, VET institutions should be ready to
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respond to these requests by providing learners with
an adequate level of digital competence.

Therefore, to effectively support the development
of VET students’ digital skills, teachers would need
to be driven by evidence-based educational models,
able to provide a guide regarding digital technolo-
gies integration in teaching in VET contexts. In this
document, we propose the “Erfabrraum” model be-
cause it includes all these characteristics.

The “Erfahrraum” model and concrete applica-
tions with educational digital technologies

The “Erfabrranm” is a technology-enhanced peda-
gogical model for supporting students’ learning at
the borders between VET school and workplaces.
According to it, when adequately exploited, technol-
ogies can provide a specific space to reflect upon
apprentices’ professional experiences, thus support-
ing learning and professional development.

The Erfahrraum model is organised in four phases:

1. executing at the physical workplace and captur-
ing relevant evidence (I quadrant);

2. selecting and storing relevant professional expe-
riences (II quadrant);

3. reflecting on the experience through clustering,
augmenting and writing activities (I1I quadrant);

4. practicing and simulating at school (IV quad-
rant);

The Erfahrraum model can be successfully imple-
mented through the adoption of highly accessible
and low-cost digital tools (e.g. videos, mobile phone
applications) but also through cutting edges digital
solutions (e.g. head mounted Virtual - VR - and
Augmented Reality - AR). The model invites teach-
ers to reflect upon the reasons why a specific tech-
nology should be used and for which purpose. In
many previous experiences, the Erfahrraum model
was successfully implemented through low-cost dig-
ital technologies like mobile web app or video tools.

A first example of concrete application of the
Erfahrraum model is the e-Dap. The e-DAP is a
mobile learning solution allowing chef apprentices
to create one’s own e-portfolio and recipe book,
which in the Swiss context has also the function of
Learning Personal Documentation (LPD). The LPD is a
mandatory and administrative task for all the VET
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professions which requires apprentices to docu-
ment, through a specific templates, major works and
achievements carried out at the company.

Disruptive digitalization of workplace and In-
dustry 4.0

Learners’ digital competence

School Workplace

v

Physical Space

Digital Space

Erfahrraum

I Supervisor B contextualisation [[] Digital artefacts
[ Teacher [] Apprentice [7] pigital space
The Erfabrranm model.

In the e-DAP, the LPD is conceived as a recipe
book which can be personalized and continuously
updated by apprentices based on what they perform
at the workplace. For each recipe, apprentices can
upload a set of pictures of their professional perfor-
mance, taken through a smartphone. Each recipe in

! https://regiosuisse.ch/sites/default/files/2018-
12/WSF2018%20Poster%2010 REALTO0%20A%20plat-
form%20for%20integrated%20vocational%20educa-

tion SFIVET.pdf
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the e-DAP is always combined with a few prompts
for the apprentices to further reflect on their profes-
sional experiences (Mauroux, et al., 2016). In-com-
pany supervisors can comment apprentices’ reflec-
tions, giving a contextualized and focused feedback.
Apprentices can explicitly require such a feedback
from their supervisors through a simple button in
the e-DAP. In addition, teachers can access to the
apprentices’ pictures and recipes and use them to
design specific learning activities in classroom. In
this way, visual information from the workplace be-
come materials to stimulate theory-driven reflection
on the professional practice in compliance with the
Erfahrraum model.

The e-DAP approach was replicated to different ex-
tent in other professions. For instance, in the Dual-
T project, the Realto application was designed to be
used by whatever profession and at the same time
to be customizable in the learning documentation
section to the need and specificities of the single
profession. Realto is a platform for integrated voca-
tional education developed within the context of the
Swiss project Dual-T!. In compliance with the
Erfahrraum model, the goal of Realto is to bridge
the apprentices’ experiences across learning loca-
tions by exploiting the combination of mobile de-
vices and an online learning environment. Realto al-
lows the users to share professional-related experi-
ences through different media (photos, text, audio,
video), create and store specific learning activities
based on expanding experience through reflection,
connect the stakeholders (apprentices, teachers and
supervisors) to inform and coordinate the compe-
tence development progress, interact with peers in a
Social network environment (based on posts, com-
ments, messages, likes and sharing), manipulate im-
ages through, annotations, overlay and grouping,
and create and a workplace-oriented customizable
learning journal.

Part II: Simulation

Practice exercises or simulations out of the work-
places is an important component of VET
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programmes. Simulations can make theoretical
knowledge more relevant and facilitate making
sense of practical situations in the workplace. More-
over, they reduce the chance to damage company’s
materials, and injury at the workplace.

Simulations can be carried out:

- In a physical space through the support of digital
technologies. For example, apprentices can
video record and analyse a simulation of a pro-
fessional practice carried out a school or in an
inter-company course;

- Inavirtual space which can be accessed through a
screen or through head-mounted displays (im-
mersive Virtual Reality - VR).

In the physical space, the video can be used to record
the apprentices’ relevant procedures. Depending on
the context, a simulated procedure can be video rec-
orded. The video-material can be imported on
iVideo.education, a digital platform specifically de-
signed to turn simple videos into hypervideo for pro-
fessional training purposes. Moreover, apprentices
and the teachers can insert comments in specific
video time-frames (so called video annotations),
which can support on one side apprentice’ self-re-
flection and on the other side more detailed and fo-
cused feedback from the supervisors.

In recent years, virtual simulations of the workplaces
are adopted as innovative training solutions in VET
contexts. Virtual prototypes allow apprentices to in-
vestigate different possible situations, and to recre-
ate low frequency, dangerous or expensive events as
many times as needed. VR can also be used with
limited supervision allowing apprentices access
training at their convenience, without requiring a
trainer to provide constant supetrvision. /mmersive
3D VR environments are consistently found to fa-
cilitate work-related experiential learning of appren-
tices, outperforming desktop or table VR experi-
ences because of a higher sense of presence in the
immersive VR experience. SFUVET has carried out
experimentations with an Immersive 3D VR appli-
cation called GardenVR?. Garden VR allows ap-
prentices to practice and develop their designing

2 https://www.youtube.com/watch?v=ivgi1b8IS7A
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skills through designing a virtual garden in an im-
mersive environment. In GardenVR apprentices can
experience two main perspectives called the design
mode and the explore mode. In the design mode,
the learners are given the top view of the garden
and they can place objects such as trees in the gar-
den. In the explore mode instead learners can ex-
plore the garden by walking through it in a 360-de-
gree 3D environment. Apprentices are invited to
switch between the two modes in accordance with
their objectives. GardenVR also provides the func-
tions of daily, seasonal, and yearly changes in the
gardens. Learners can fast-forward the time to visu-
alize the evolution of the garden supporting the ad-
vantage of VR-based simulations to reduce the time
demand for experiments.

Conditions for a successful implementation of
educational digital technologies in VET con-
texts

While the availability of the digital infrastructure
lightly explains the technology use by teachers
(Drossel et al., 2017), the teachers’ digital compe-
tence might better predict the technology integra-
tion in teaching and learning. Indeed, teachers who
are confident users of technology are more likely to
integrate digital tools and software in their teaching.
On the contrary, the lack of digital competence
could lead teachers to do not use technology for
learning activities with students.

The teachers’ digital competence is a broad concept
that includes not only the technical skills of using
technological devices and digital resources in educa-
tional context, but it comprehends also the peda-
gogical dimension, attitude, strategies and awareness
that enables teachers using technology to achieve
teaching and learning goals effectively.

The European framework of Digital Competence
for Educators (DigCompEdu) provides a frame of
reference to assess and support the development of
the digital competence of teachers at all educational
levels including vocational education and training.
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DigCompEdu considers the digital competence as

the ability to make a safe, critical, and creative use

of technology to enrich teaching and learning objec- Technology accessibility and availability is a
tives keeping a tight focus on the pedagogical di- necessary but not sufficient condition
mension of technology integration. The framework
identifies 22 specific digital competences of educa-
tors categorized into the following six areas: 1) pro- Teachers’ digital competence explains tech-
fessional engagement, 2) digital resonrces, 3) teaching and nology integration well.

learning, &) assessment, 5) empowering learners, 6) facilitat-
ing learners’ digital competence. The area related to profes-
sional engagement emphasizes the importance of pro-
fessional continuous training, communication and
collaboration with colleagues that are essential for
guarantee the connectivity between the different

Technology integration focuses on students’
learning needs

learning places in the context of vocational educa-
tion. The competence of selecting, creating and
modify digital resource is essential for personalizing in-
structional content to the specific profession and
working context. The zeaching and learning area high-
lights the importance of using technology to sup-
port interactive, collaborative, reflective and self-
regulated learning activities. Also, the use of tech-
nology for assessing and providing students feedback
is considered part of teachers’ digital competence.
In addition, the DigCompEdu emphasis the teach-
ers’ role in developing learners’ digital competence,
that is relevant issue in vocational education. VET
teachers should support apprentices in acquiring the
digital competence required in the work environ-
ment that is rapidly moving towards digital transfor-
mation.

Ideally, in addition to acquiring the necessary digital
competence, teachers should also comprehend the
additional value that a technology can add to teach-
ing from a pedagogical point of view. When select-
ing digital tool, the focus must always be on the stu-
dents’ learning. Teachers often use technology to
make their work easier (e.g., supporting oral expla-
nation, speeding up administrative tasks) without re-
ally taking into account the learners’ needs. Instead,
the successful integration of technology into teach-
ing and learning means introducing digital tools that
are effective for the learning and developing stu-
dents' professional knowledge and skills.
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Panel Discussion

Based on the overall discussion of changes of
work and labor market movements which have
focused on TVET since several years,
thoughts on TVET teacher training are now de-
veloped based on guiding questions.

Moderator: Guido Lotz

Panelists:

Ralph Hippe, Learning and Employability Expert,
CEDEFOP

Wahid Razzali, Vice-Chancellor, University Tun
Hussein Onn Malaysia (UTHM) Malaysia

Lars Fiechel, Cluster Coordinator Skills Develop-
ment, Ethiopia, GIZ

Lisa Marie Kreibich, Social Sector Specialist, ADB

Karine Sonigo, Skills Digitalization Specialist,
Skills and Employability Branch, ILO

Questions & Answers

1. How should TVET teachers be trained in
the digital age?

Teachers play an essential role in order to both align
training to the rapidly changing technological re-
quirements of the industry and utilize digital re-
sources in training appropriately. Aligning the digital
literacy training of teachers which corresponds to
the chosen method of teaching is fundamental to
ensure effective learning outcomes.

Continuous professional development for existing
workforce of TVET teachers (in-service training) to
help TVET teachers to adapt to changing require-
ments resulting from digitalization (e. g. in terms of
learning outcomes, content, online and hybrid
modes of delivery etc.)

Continuous professional development to go beyond
training & learning offerings, which need to be
complemented by coaching, mentoring and ongoing
support (e. g. with a view to make use of digital
learning resources)
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In parallel revising pre-service education of TVET
teachers to prepare new generation of TVET teach-
ers in accordance with new requirements resulting
from digitalization

e Teachers need to be able to teach digital com-
petence = ‘confident, critical and responsible
use of, and engagement for digital technologies
for learning at work, and for participation in
society’ (European Council 2018)

e Training should prepare teachers to use digital
technologies (incl. remote and blended learn-
ing) and understand labour market skills needs

Teachers should be retrained. Almost every aspect
(content, pedagogy, values) is highly relevant as we
did not react fast enough to the Industry 4.0 strat-
egy and were caught by surprise by the Covid-19
Pandemic.

Establish more sustainable holistic reform of
teacher training systems.

2. Is there a need to adapt curricula and train-
ing contents — which processes would sup-
port that?

In the light of the significant and ongoing changes
in the world of work due to digitalization - and re-
sulting changes related to competence requirements:
Undoubtedly yes.

e  When the world of work in professions is
changing with digital and automation technol-
ogy development, curricula and training con-
tent have to change as well, both for teach-
ers/trainers and for students/apprentices. This
needs to be catered for through changes in our
educational systems.

e Yes, there is a great need to adapt to the new
process of training. We are developing a certifi-
cate of competence of TVET Teachers.

Curricula and training contents need to be updated
on a regular, continuous basis, because:

e New content is emerging through digitaliza-
tion and automation, new skills as well — are
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students equipped with digital learning skills
when entering TVET?

e The process of finding out which content has
changed in a profession can only be success-
tul through a very close relationship between
companies/private sector and the relevant
authorities responsible for curriculum and
training development, they need to work
hand in hand in strong multi-stakeholder col-
laboration systems. It also needs a mode of
operation that is capable of being
amended/adapted quickly whenever needed.

Involvement of the business sector is essential for
responsiveness of curricula and training contents to
labour market and employers' needs.

e Surveys and toolkits (Cedefop) and self-reflec-
tion tools (e.g. SELFIE) help to understand
the specific needs and show good practices.

3. Are didactical concepts and training meth-
ods available which respond to the chang-
ing competence requirements caused by
digitalization?

Important to support IR 4.0 related emerging skills
areas while at the same time ensuring that children
master foundational skills. The most critical skills
for high labour market outcomes are complex prob-
lem solving, critical thinking, creativity, people man-
agement, emotional intelligence, etc. These are also
the skills that are most difficult to automate. The
importance of promoting different types of skills:
cognitive, non-cognitive and occupational skills.

New modes of delivery (online and hybrid) and the
use of digital resources in learning processes require
didactical concepts to be updated and revised.

e Digital technologies can allow learners to be
more collaborative and active, have more pet-
sonalised pathways, use simulative job environ-
ments.

¢ How to develop a simple concept that can be
acceptable across different cultural back-
grounds and economic development. (As an

www.giz.de/tvet-academy

example, in a measure of learning; SOLO as
compared to BLOOMS taxonomy.)

4. Which role do digital re-
sources play in the process of moderniz-
ing TVET?

Lots of opportunities to be exploited, including e. g.
simulations, VR, AR, mixed realities, asynchronous
learning etc.

e They play a key role, offering new opportuni-
ties, e. g. new experiences for learning, lower
costs, personalization, easier access, team/peer
learning, decoupling of learning from
time/place, etc.

e Different resources are available (each with dif-
ferent features): OER, AR/VR, learning analyt-
ics/AI VLE, MOOCs, assessments.

As long as we do not forget how humans are learn-
ing, digital resources, digital learning environments,
digitally supported learning processes will play a vi-
tal role in TVET. There is potential through digital
means to reach more learners, there is potential to
update learning material in a faster way and make it
accessible for more learnets, etc.

However, limitations to be also kept in mind; espe-
cially with regard to acquiring practical skills. De-
spite all the opportunities: Digital learning cannot
(fully) replace the "teal expetience”: "You cannot
learn swimming without ever going into a pool".

Challenges: appropriate government policies and
coordination are not in place for scaling online
learning, digital infrastructure is limited including
low connectivity, inadequate access to devices and
lack of digital contents, teachers lack digital and
pedagogical skills to manage digital resources, and
there are too many global providers but inadequate
comprehensive solutions at country level.
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5. Will new cooperation mechanisms in terms

of learning and training venues become yy moaw COO pe ratl O n Wlth
more relevant because of digitalization I 1
ndustry ...

As emphasised by the panellists, cooperation be-
tween public and private sector stakeholders be-
comes even more important. Digitalization is an en-

abler: Karine Sonigo /ILO:
e Digital technologies allow to better connect “Structured / systematic approaches
schoolbased and WBL environments, e. g. or- Strengthen PPP’s / policy initiatives”

ganisation of alternance, design of materials
and assessment practices, monitoring evolu-
tion, feedback loops, etc.

e In interconnected societies cooperation and

T:ollaborat.lon becorr.le.s morte relevant, and eas- Lars Fiechel / GIZ:

ier. Learning how digitally cooperate and co- o ) .

create also between different places of learning Combining p erspectlges Tf Micro-Meso-Macro
eve

(Lernortkooperation — cooperation of learning ; s
. . (Companies — Colleges)

environments) therefore can be designed much

easier and it is a must to support the immense

challenges that learners have to face.
e  Hybridisation of teachers and trainers: promot- . . .
. . Lisa Marie Kreibich /ADB:
ing exchanges helps keeping abreast of devel-
opments. “Curricula must be based on industry require-
ments — update Curricula in cooperation with

What would be the strategy to improve innovating companies / associations

practice that is relevant for our graduates that will
nurture them to be Technopreneur? e Facilitation: workshops / councils

e Knowledge partners”
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Day 2: Workshop -
19th of October 2021

“Digitalization and TVET":
Requirements and Ap-
proaches for Competence
Development of TVET per-
sonnel (managing staff and
teaching staff) in interna-
tional and development co-
operation

Objectives

Derivation of impacts in competence require-
ments of workforce in economy, production,
work and business processes from digitaliza-
tion

Derivation of consequences in TVET teaching
and management processes because of the
changes in work and work organization caused
by digitalization

Clarification of competence requirements of
teachers and trainers because of the changes in
industry driven by digitalization

Development of ideas and proposals for Com-
petence and Capacity Development for TVET
personnel towards perspective (pre- and in-set-
vice) education and training of TVET teaching
personnel

Audience / Target Group

Representatives / Staff of Development Agen-
cies, Development Banks

Stakeholder of TVET institutions, related ot-
ganisations, authorities of partner countries

Representatives of TVET projects
Representatives of TVET teacher institutions
Representatives of business sector
Representatives from UNEVOC, ADB, ILO

www.giz.de/tvet-academy

Format / Structure

Online Conference (Kick Off)
Parallel online workshops
Concluding session

Expected Outcomes

Recommendations for development of TVET
teacher training in a digitalized world of work -
appropriate to the demand of the business sec-
tor

Didactical concepts of TVET teaching in a dig-
italized world of work

Materials for training and training concepts for
the implementation of digitalization in TVET
Case descriptions for best practice approaches
and models of pre- and in-service TVET
teacher training by consideration of digitaliza-
tion

Recommendations for pre- and in-service
training approaches for TVET teachers

Tool Box(es), Materials

Recommendations for strategies for the sup-
port of lower developed countries in integra-
tion of digitalization in TVET and skills devel-
opment
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Agenda Workshops

19th October 2021
08:00 — 11:45 GMT+2 (Amsterdam, Berlin, Rome)
Moderation: Ulrike Schmidt, GIZ TVET Academy

Wrap-up/ Introduction

Welcome and General Overview
Ulrike Schmidt, GIZ TVET Academy

Key messages from Kick-off
Introduction of Workshop Moderators
Harry Stolte, GIZ TVET Academy

Keynote:

“Integration of digitalization into TVET Teacher Training”
Frank Bunning, University Magdeburg

Introduction of Workshops in a panel session
Moderators of Workshops

Workshop 1

Moderator: Georg Spéttl, University Bremen

Occupational Structures, Training Contents

This session addresses the core issue of how to structure occupational profiles and standards considering the
massive changes in the wotld of work due to new technologies and digitalization. Selected examples will reveal
the processes and mechanisms behind the adaptation of curricula.

“Structural models of occupations and approach of adjustments in metal and electrical
sector in alignment towards Digitalization / Industry 4.0 in Germany”
Gert Zinke, BIBB

“Approaches in adaptation of training programs towards requirements of Digitalization /
Industry 4.0 in selected occupations in Vietnam”
Nguyen Khanh Cuong, College LILAMA 11

“Designing of Blended Learning Concepts by combination of virtual knowledge transfer
and practical skills development”
Holger Regber, Festo Didactic

“ADB experience in supporting client countries in aligning TVET curriculum to Industry
Revolution 4.0 technologies”
Fook Yen Chong, ADB

“Changing technology — changing vocational education? Ongoing challenges for

companies and vocational schools
Christoph Metzler, Institute of German Economy
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Workshop 2

Moderator
Hector Niehues-Jeuffroy, GIZ Sectoral Department TVET

Digital Resources, Media, Tools, Platforms

Digitalization and the discussion of digital resources, media, tools and platforms belong
closely together. Chances are that the challenge posed by digitization can partly be solved
by creating those resources and making them available. This session will provide you with
insights into good practices of e-learning and virtual reality training projects.

“Development of a national eLearning platform — approach, concept and support by cTVET:
- Open source Digital Tool Management System

- MS Office 365 Education”

Lukas Dietrich, Advisor, GIZ, cTVET Mongolia

“(Digital) Capacity Building in the Perspective of ITC ILO — the triple helix”
Stefano Merante, I'TC IL.O, Turin

“Integration of AR/BIM Software in project-based training — examples from training in
electrical / sanitary installation in South Africa”
Harald Fleischmann, CEO, Fosh-Learning

“Conceptual approaches in piloting and dissemination of e-learning in TVET colleges in
Vietnam”
Christian Hoffmann, Advisor, GIZ Vietnam

“The Benefit of Digitalization in Technical Vocational Education and Training”
Christian Eismann, Christiani GmbH

“Digitalization of Training Institutions — a multi-level approach from the Jordanian Water
Sector”
Dirk Winkler, Program Director, GIZ Jordan
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Workshop 3

Moderator
Ulrike Schmidt, GIZ TVET Academy

Training processes, didactical concepts, methods, cooperation mechanisms, multiple
learning venues

The creation of successful training processes depends on customized didactical concepts,
methods of teaching and learning and cooperation of multiple TVET stakeholders. This
session puts quality development in the center and seeks to find answers and examples on
how to shape TVET in order to address competence requirements that result from
digitalization.

“Remote Teaching & Learning of TVET Lecturers: Approach to ICT upskilling, outreach,
challenges and potentials”
Gerda Magnus, Department of Higher Education and Training (DHET) South Africa

“The certified ‘National e-Trainer in TVET” in Mongolia — Concept of the training approach”
Andreas Horfurter, elearning & Training Consultant, Common Sense

“Elements of an Eco-System for Digital Transformation in TVET Vietnam and Approaches
for Implementation”

Pham Xuan Hoan, Advisor, GIZ Vietnam

“Digitalization of Vocational Training — facing the challenge and taking the opportunities”
Kevin Wischebach, Christiani GmbH

“Digital teaching and learning specialist: a comprehensive modular training portfolio on digital
teaching and learning in TVET”
Stephanie Schenk, GIZ TVET Academy

“E-Learning Empowerment Training” Sri Lanka
Tatjana Rest, Advisor, GIZ Sri Lanka

Conclusions / Recommendations
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Objectives

e Derivation of impacts in competence requirements of workforce in economy, production, work and busi-
ness processes from digitalization

e Derivation of consequences in TVET teaching and management processes because of the changes in
work and work organization caused by digitalization

e (larification of competence requirements of teachers and trainers because of the changes in industry
driven by digitalization

e Development of ideas and proposals for Competence and Capacity Development for TVET personnel
towards perspective (pre- and in-service) education and training of TVET teaching personnel

Audience / Target Group

Representatives / Staff of Development Agencies, Development Banks

Stakeholder of TVET institutions, related organisations, authorities of partner countries
Representatives of TVET projects

Representatives of TVET teacher institutions

Representatives of business sector
Representatives from UNEVOC, ADB, ILO

Format / Structure

e Online Conference (Kick Off)
e  Parallel online workshops
e Concluding session

Expected Outcomes

e Recommendations for development of TVET teacher training in a digitalized world of work - appropriate
to the demand of the business sector

e Didactical concepts of TVET teaching in a digitalized wozld of work

e  Materials for training and training concepts for the implementation of digitalization in TVET

e Case descriptions for best practice approaches and models of pre- and in-service TVET teacher training
by consideration of digitalization

e Recommendations for pre- and in-service training approaches for TVET teachers

e Tool Box(es), Materials

e Recommendations for strategies for the support of lower developed countries in integration of digitaliza-
tion in TVET and skills development

Guiding Questions for the Group Work

Overall Questions for Each Working Group

As for the concrete planning of the direction of each workshop out of three, a short description of each work-
shop exist and the core questions should ensure that the input of the workshops corresponds to the targets of
the conference. For framing the discussion in the workshops after the input of the presenters, some overall
guidelines / questions for the moderators will be described below. These guidelines/ questions should help to
define relevant outcome:
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1. What has to be done in training centers to ensure access to “digitalization topics” in the specific les-
sons?

2. How must the management be prepared for the new requirements? What are the core activities the
management should fulfill?

3. How should teachers be prepared for the paradigm change? What are the main areas teachers have to
be qualified for?

4. Which modes of learning (didactical approaches) for the preparation for digitalization should be sup-
ported? What is likely to become “good practice” and why?

Workshop Session (1)
Occupational Structures, Training Contents
This session addresses core issues in vocational education. What needs to be clarified is how occupational pro-
files are to be structured in view to the massive changes in the world of work by digitalization. Questions that
arise are:
a) Isita question of adjusting occupations and competences solely to technical developments and quali-
tying for them?
b) What role does the change in work and work organization play regarding changes in occupational
structures and training contents?
¢) Would it be advantageous to choose next to a focus on technology a focus on work processes on the
design of the foundation of qualification and competence development?

Workshop Session (2)
Digital Resources, Media, Tools, Platforms
Digitalization and the discussion of digital resources, media, tools and platforms belong closely together. Nu-
merous statements go in the direction that the challenge posed by digitalization can be solved by making re-
sources, media, tools and platforms available. The questions that arise in this context are:
a) What approach in resources, media, tools and platforms is appropriate for promoting competencies in
TVET in the direction of digitalization?
b) How can skilled workers be qualified for digitalized production facilities and networked systems sup-
ported by what kind of digital resources?
¢) How should the increased complexity of networked systems become the subject of didactical appro-
priate qualification and competence development?

Workshop Session (3)
Training processes, didactical concepts, methods, cooperation mechanisms, multiple learning ven-
ues
How to shape didactical concepts and training processes, methods of learning, cooperation and other ap-
proaches to learning and training in TVET addressing competence requirements resulting from digitalization
is a deeply discussed issue without clear answers. The shaping of learning processes depends on the didactical
concepts and methods of learning. Answers can be given to further issues of quality development in a learning
and training situation. Questions which have to be considered are:
a) How should learning processes be designed to develop competences that are necessary for dealing
with digitalization?
b) How should didactic concepts be designed to promote learning for a complex, digitalized working
world?
¢) What qualification profile do TVET teachers need in order to be able to particularly promote learning
with a view to digitalization?

Session on Final Conclusion / Presentation of Recommendations
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Keynote

... increased demand and
need to use digital learning
and teaching media mean-
ingfully...”

Integration of Digitalization into TVET Teacher
Training

Frank Binning, Chair of Technology and Educa-
tion, Otto-von-Guericke University

The meaning and the importance of the keynote is
to trigger off ideas and thoughts for forthcoming
discussions here in wotkshops. Of course, I'll try to
elaborate and outline general developments. In or-
der to make it more attractive and appealing for you
and to trigger our thoughts in the workshops, I'll try
to underpin my general statements with examples
from my university. So you have both, you have the
general statements and you have examples from the
Magdeburg University, how we try to put it into
practice here, because Magdeburg University is one
of a large TVET teacher institution in the area of
technology.

Before we focus on details, we can have a very gen-
eral look on the issue of TVET teacher education
and digitalization. We can basically identify three
driving forces for this:

e it's quite obvious, the world of work goes digi-
tal

e we find an advancement and increased availa-
bility of digital learning and teaching media,
and that can be used in teaching of TVET, but
also in the education process of the TVET
teacher education

e we cannot ignore the fact that there's an in-
creased demand for the meaningful use of digi-
tal media.

To sum it up, these are the three different driving
forces, and I'll refer to these driving forces in my
keynote.

www.giz.de/tvet-academy

It is out of question and out of debate that we are
just at the beginning to capture the opportunities
for digital work. Digitalization will have serious im-
pacts on the workforce and also on the way work is
conducted. Increasingly, we see digital tools and we
see new digital jobs and roles. And as our teachers
prepare our future workforce, it has to be included
in our TVET teacher training program. However,
the challenge is digitalization must be reflected but
embedded in the vocational domain. What I'm try-
ing to say is digitization does not serve a selfish pur-
pose, but it can come in very different shapes and
faces when it comes to the vocational domain.
Therefore, it has to come together with develop-
ments in the vocational domain.

Driving Forces

e World of Work goes digital

e Advancement and increased availiabilty of
digital learning and teaching Media

e Increased demand and need to use of digi-

tal learning and teaching Media meaning-
fully

Let's take our Bachelor of Teaching Mechanical En-
gineering. On the one hand, we have the explicit in-
tegration of issues of digitalization. The TVET
teacher for mechanical engineering is heavily con-
fronted with digitization in the context of Industry
4.0 applications. And therefore, we have a separate
module in that TVET teacher training program that
deals exclusively with aspects of Industry 4.0. That
is one separate module, and I would refer to this as
an explicit integration because the digitalization is
directly addressed in that module.

But we also have what we find implicit integration
of digitalization. We have another example from the
same bachelor program. On the first glance, it
doesn't look like digitalization, but the module of
foundations of factory automation deals with a lot
of issues that are closely, extremely closely linked
with digitalization. And here we find a very close
linkage again with the world of work. But it's not
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called digitalization, it is implied. So therefore, I
would consider these modules also as modules that
touch on digitalization. We have these two different
types. We find another tendency we need to discuss
here. The tendency is the advancement and in-
creased availability of digital learning and teaching
material. We have just passed by an area of very
dense innovation in the area of digitalization. Many : ‘ ,
of them would have long term impacts of our world ' * Flexible OS with integrated OER (e.g

Exapmple Raspberry Pi — Appealing low budget

hardware

Raspberry Pi
* € 35 -70 single board computer

* Linux Debian Based OS with integra!
Python 2.7 and 3.5

* 40 GPIO pins for experimental
Breadboard setups

* LAN and Wireless LAN Capabilities

of work and on the way, we teach in the future. One MR Sereteh, Lhre Oee, ot2)
of them that will have very serious long-term impact
on our teaching world is the availability of digital
learning material. Just an example in 2019, almost
70 percent of US companies offered learning op-
portunities via smartphones. And the availability of
learning media must also be reflected in our TVET
teacher programs. And here we have again examples
from my university how we integrated in our pro-
gram. In one of our modules we have integrated the
usage of learning platforms. Here we use our own
platform. We have developed an own platform just
for cost teasons. Thete's free of charge and whether
it is an open source material that can be used world-
wide. We confront students with a learning plat-
form, and we teach them how to adjust learning
platforms to their very special needs.

We also integrate physical computing. When it
comes to the issue of digitalization, we have two
different aspects:

e we have learning media. Graduates need to

learn how to handle these media.

e we need to prepare teachers in how to inte-
grate digital media into existing hardware. and

programs.

The Raspberry Pi and what we do with it is called
physical computing. Physical computing means you
can understand and work on actual mini computer.
Why we use a Raspberry Pi is quite simple. It's very
cheap. It's easy to handle, but nonetheless it shows
you the general working procedures and the general
elements of every single computer. By integrating
them, our students acquire knowledge about the
general ways of operating computers.
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We have to link up learner concepts with digital me-
dia. The physical computing via Raspberry is a very
good anchor to practice project-based learning and
teaching. You can exercise a lot of projects on it.
We use the physical computing side also for project-
based learning. And you can have very idealistic
problem-solving teaching approaches by using that
Raspberry Pi. That links up to what we generally ex-
pect from our future workforce. They need to de-
velop problem-solving skills. Last but not least, we
also practice with it flipped classrooms.

“... students have to accept the challenges of
digitalization...”
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The Raspberry Pi as such, is almost identical with
the very applicable digital approaches in industry.
We have what we call a sandbox. A sandbox is a
protected environment for different machinery con-
trol. What you can practice and exercise with the Pi
is, how to drive and steer machines and how to con-
trol processes. When you look at the very actual me-
dia and hardware they use in the companies, you
come up to the conclusion that it's very close and
very similar. So therefore, it's also a good approach
for learner centered concepts that simulate what's
really going on in industry.

“...teachers always have to develop their own
learning material...”

Example: B.Sc. TVET Teaching, Me-
chanical Engineering (explicit)
Module: Introduction to Digitalization and In-
dustry -4.0-Applications

Overall goal: The module introduces students
to the challenges of digitalization and automa-
tion in the context of industrial production and
logistics. By means of several case studies, stu-
dents devel-op a clear understanding of applica-
tion fields and the relevant technologies, trends
and emerging business models relevant to pro-
duction companies.

Raspberry Pi in industry

“... learner centred concepts stimulate reflec-
tion...”

Some conclusions: On the one hand TVET teacher
education programs must integrate the topic of digi-
talization. But again, it must be closely linked to the
vocational domain. Digitalization does not serve a
selfish purpose. It is always linked to actual jobs and
works. Therefore, it has to come together with vo-
cational domain. On the other hand, TVET teach-
ers must become proficient in the use of digital me-
dia. But using is not enough. They are also the need
to be prepared to develop their own learning media.
No matter the fact that there's a lot of learning ma-
terial, you always have to develop your own. Thete's
no way to avoid this. Thirdly, TVET teachers must
be prepared to use digital media in order to foster
learner centered approaches. They have very good
potential to put it into practice, but this is not auto-
matically the case. Therefore, we need to prepare
our future teachers to practice learner centered ap-
proaches. Last but not least, digital media is also
used for communication in the school community,
in the school and among the school management.
We have different software’s around. That is a very
essential aspect. Our TVET teachers must use that
for efficient school and in-house communication.

* Embracingthe Internetof Things for the

www.giz.de/tvet-academy

Industrie 4.0 as industriell loT Gateways and
embedded computers

* Ableto run industry standard serial
communication protocols

* Enabling rapid electronic prototyping within
different industry sectors

* Enables Sandbox Environments for VET
setups at in company trainings for in the
fields of robotics, Al and Logistics
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Keynote

Digitalization and TVET Teacher Training
Harry Stolte, GIZ TVET Academy

Opening Speeches

Perspectives from International Organizations
(UNESCO-UNEVOC / ILO) and Development
Banks (ADB)

Relevant common understanding regarding demand

/ perspective main emphasis for interventions in

terms of Capacity Development

- UNESCO-UNEVOC - support TVET Pet-

sonnel towards change demands resulting from

Digitalization by

Collection of precise data on the needs of
TVET Teachers

Platform to share their needs, experiences
as well as resources

Care for their professional development
and support

- ILO - develop capabilities - to be addressed
into pre- and in-service for all (new) roles of
teaching staff, as

More specialization in education structures
and ecosystems

Clarification of work processes involved

Instructional design / media production /
Content curation / online facilitation /
learning architecture design

- ADB - Rethinking Capacity Development
with focus on
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Knowledge solutions and Partnerships
Digital learning framework / roadmap
Strengthen in-company training

Ecosystem approach and multisectoral ap-
proach

Perspectives from Industry

Siemens (Thomas Leubner)

Platforms and ecosystems — leading paradigms
for future business

#Next work — Methodology to determine fu-
ture skills and competencies (clusters) for fu-
ture job profiles

Core knowledge & processes, data-driven in-
sights, enabling tools & technologies, service
delivery & trends

Data Literacy, failure mode & effects analysis,
process design / integration / simulation skills,
programming skills, specific system knowledge,
sensor & actuator expertise

Continuously updating of curriculum for educa-
tion, re- and upskilling

New way of teaching: Competence and Project
Oriented Education (COPED)

,»My Learning World*: Global learner Commu-
nity — providing personalized learning experi-
ence / flexible access anytime / anywhere

Bosch (Guru Mallikarjuna)

Employees need a different mix of skills than
in the past

Technologies have the potential to lower the
cost and improve the quality of education

Jobs will become more non-routine and re-
quire deeper analytical and interpersonal skills
VUCA: Vision-Understanding-Clarity- Agility
(Agile is the vehicle for the VUCA journey)
Bosch Learning Company — Enabling for Digi-
tal Transformation;

Elements: Self-check Tool, DT information
for all, Basic/Advanced/Expert Qualification,
One Day Training for Managers, Shop Floor
Enabling, Experience Learning, Agile Learning
Methods
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e Integration Industry 4.0 in Education — Com-
panies cooperation with TVET

e Incorporate i4.0 studies in vocational program
(better understanding and application of i4.0)

e Equip with real i4.0 machines/application in
the classroom

e Apprentice program with multinational compa-
nies

e Using digitalization to optimize further training

Perspectives from Science

Swiss Federal University for Vocational Educa-
tion and Training (Francesca Amenduni & Chi-
ara Antoniettie)

e Changes in VET programs — driven by
* Disruptive digitalization of workplace
and Industry 4.0
®  Learners’ digital competence
»  Evidence-based models
e TFor a successful implementation of educational
digital technologies in VET contexts
®  Technology accessibility and availability
is a necessary but not sufficient condi-
tion
= Teachers’ digital competence explains
technology integration well.

e The , Erfahrraum®: a technology-enhanced ped-
agogical model for supporting students’ learn-
ing at the borders between VET school and
workplaces (using digital tools in VET, as utility
tools, interactive and collaborative tools, simu-
lation/ AR/VR/robots)

e “Erfahrraum” model as pedagogical guidance to
design training for developing VET teachers’
digital competence

e Technology integration focuses on students’
learning needs.

www.giz.de/tvet-academy

Panel Discussion

»Multi-Experts® Perspectives on TVET Teacher
Training regarding Digitalization

Teachers play an essential role in order to both align
training to the rapidly changing technological re-
quirements of the industry

e and utilize digital resources in training appropti-
ately.

e Aligning the digital literacy training of teachers
which corresponds to the chosen method of
teaching is fundamental to ensure

o cffective learning outcomes / New teaching
methods, new or different didactics

e Limited resource / lack digital content — access
/ limited digital skills of teachers

e Platforms — for distributing knowledge

e Training should prepare teachers to use digital
technologies (incl. remote and blended learning)
and understand labour market skills needs

e Digital resource is secondary resource — work
reality first / Simulation allow preparation

e Infrastructure (low-medium-high tech) adapted
support strategies

e Strengthen PPP’s / policy initiatives

e Digital technology allow better connect school
with company (remote sharing of equipment)

e 'The present capacity (industrial attachment /
apprenticeship) is low but the demand is high

e New content is coming into existence through
digitalization and automation, new skills as well
— are students equipped with

e  digital learning skills when entering TVET?

e Combining perspectives of Micro-Meso-Macro
Level (Companies — Colleges) / Structured sys-
tematic approaches

o Short term: only “repair deficits” - Better: holistic ap-
proaches on systematic teacher training (incl. equipment/
content..)

o reform TVET teacher training systems | moderniza-
tion of pre- and in-service training for TV ET Teachers
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DIGITALIZATION and TVET
Reguirements and Approaches for TVET Parsonnel in Internaticnal and Devslopment Cooperation

Fuga B ] T Howambar, 2021 | TWET Acadary - Acsdamy for imiarasticnsl Ceoparbon (&0 glz

,Digital Resources” Challenges

Lisa Marie Kreibich:

>

Ralph Hippe: “Simulation allow prepatation’ “Limited resource / lack digital content — access
/ limited digital skills of teachers Infrastructure
(low-medium-high tech) adapted support strate-
gies, limited government policies
e Teachers professional development”

Wahid Razzali: “digital resource is secondary
resource — work reality first”

Source: www.giz.de
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New Cooperation
mechanisms

Complex learning envionments — mirrowing complex work environmets Project based learning

Ralph Hippe:
Digital technology allow better connect school Lisa Marie Kreibich:

with company Industry Partnerships / Centres of Excellence (in

Online record book of training process industrial areas)

Remote sharing of equipment

How TVET Teachers should be trained in the digital age

Lisa Marie Kreibich: Wahid Razzali,

- Short term: only repair Karine Sonigo:

- Platforms — distributing knowledge
- Digital TVET framework (to be pub-

- Better: Holistic approaches on systematic
teacher training (incl. equipment/ content.) — re-

form TVET teacher training systems lished)

Source: ttp://medien-kompetenz-netzwerk.d
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Workshop 1

Occupational structures,
training contents

Moderation: Georg Sp6éttl, University of Bremen

Rapporteur: Holger Regber, Project Manager,
Festo Didactic

This session addresses the core issue of how to
structure occupational profiles and standards con-
sidering the massive changes in the world of work
as well as changes in production and business pro-
cesses by digitalization. Selected examples will reveal
the processes and mechanisms behind the adapta-
tion of curricula.

Introduction

All presentations delivered in the Workshops dis-
cussed the future needs of industry and the shaping
of training profiles triggered by the digitalized chal-
lenges. Different ways of occupational structures
were under discussion due to different fields and re-
quirements. The common driver of all presentations
and the discussions was the question “how TVET
should react due to digitalization.” The answers
were manifold:

a.  An approach of agile teaching to master the
volatile requirements for the TVET world is
necessary!

b. A differentiation and individualization of occu-
pational profiles is needed. It should be split
into common training modules and individual-
ized company-oriented profiles!

c.  We need an adaption of future workers’ quali-
fications. This must be done in cooperation
with the business sector.

d. Industry 4.0 technologies are part of several
professions and emerge in traditional jobs!

e. The best mix of cooperation between compa-
nies and vocational schools have to be identi-
fied and ways for enabling teachers and train-
ers for digitalization have to be created!
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Initiatives are needed to find the correct approaches
to enable TVET teachers and trainers to drive the
process to get “Fit for Industry 4.0”.

Inputs / Discussion

Structural models of occupations and ap-
proaches of adjustments in metal and electrical
sector in alignment towards Digitalization / In-
dustry 4.0 in Germany

Gert Zinke, BIBB, Germany

A brief insight was given into the German discus-
sion on future structural models of training occupa-
tions in response to digitalization. However, the
question arose whether the training system would
be fit for the future because of the challenge of digi-
talization. Some of the main statements were:

e Digitalization is changing the core of the occu-
pational profiles.

e Digitalization does not call the professional
concept into question.

e Digitalization meets the skilled workforce une-

qually

Installing new Standard Competences

All German training regulations contain so-called
common standard competencies. These competen-
cies were be renewed in 2021. Examples for the
supplemented themes would be the competent han-
dling of digital media and data. Also, communica-
tive and social competences as well as appreciation
of social diversity amongst one another. Further-
more, the ability to act and take decisions consider-
ing economic, ecological and social aspects within
their professional environment.

Four new themes have now been introduced to sup-
plement all current training regulations:

e Digitised Working World

e Environment and Sustainability

e Safety and Health at the Workplace

e Company, VET, Labour and Tariff Law

www.giz.de/tvet-academy
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These new themes will be included into all the pre-
sent occupational programs and so, will apply to all
trainees. All companies involved in training are
obliged to integrate and implement these subjects
in their individual company training programs.

It is to specifically emphasise: this general frame-
work is the common basis upon which vocation-

specific content can be added. Taking the new occu-

pation in 2021 "electronics technician for building

system integration" as an example, the course would
be based on the above mentioned new four ,,cham-

pions®.

And in addition, it would have his vocation-specific
requirements added to it.

All of these points are considered during the whole
traineeship at all training venues and are also inte-
grated into the final examinations.

Structure Models of Training Occupations
inside of Metal- and Electro-Technical Training Occupations

Group occupation-
oriented
qualifications

(e.g. by industrial
electrotechnical occupations)

electronics technician for industrial er=’

electronics technician o1 7

Single occupation-
oriented
qualifications

(e.g. by craft electrotechnical occupations

" Digitalisation Level in Work Processes

results given by Occupation Screenings (2018)...

- How doyou rate the current degree of digitalisation of zggg company in the work area of [target profession]?

Mechanic in plastics and rubber processing (n=3)
Road huilder (n=54)
Orthopaedic technician (r=117)

Designer of digital and print media (n=84)
Media designer for images and sound {n=74)

Farmer (n=84}

Agric. & constr. machin. mechatron, techn. (=171)
Warehaouse operator (n=19)

Sewage engineering technician (n=347)

" Agricultural services specialist (n=27)

Plant mech, f. sanitary, heating & aircon (n=166)
Machine and plant operator textile engineering (n=28)
Machine and plant operator food engineering (n=28)

C T industrial Clerk (n=387)
Warehouse logistics operator (n=251)

All (n=2036)

=]
S

- © BIBB, 2019
www.giz.de/tvet-academy

W

L% 20*3%. 30% - - 40% - 50% - -60% - - 70% - 80% - - 90% - - 100%

Whoch Emittel M niedrig 2087 responses in total
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Approaches in adaption of training programs Industry 4.0 and the resulting training concepts
towards requirements of Digitalization / Indus- were presented. The necessity of training TVET
try 4.0 in selected occupations in Vietnam teachers and in-company trainers was emphasized.
Nguyen Khanh Cuong, College LILAMA 11, Vi- The concept of LILAMA II college in cooperation
etnam with industrial companies was presented in detail.

The focus of the presentation was the development
of the Vietnamese vocational training system and
the embedding of LILAMA 11, an internationally
oriented college. The current challenges posed by

Adapting training programmes towards | 4.0

Example: Mechatronics
College Level German S
Standard (3 years

Module 11 Module 12
Sales and service  Modemnization of
of mechatronic an existing plant \
systems and to Industry 4.0 |
aguipmant

College Level (approx. 2.5 years)

Module 7 Madule & Madule 9 Madule 10 I-'J—
Apply of micro- Planming and Satting up, instalation Mainkananca and |
confrollar-besed mplemanting mdustry-  and commessioning of sericing af i

cantrals redated work arders far mechalronic sysams meachatronic syslems !

machatranic systems

Intermediate Level (approx. 1.5 years)

4.0/ digital core-qualifications are
infegrated in each module

Module 1 Madiile 2 Madule 3 Moduls 4 Module & Module &
Manifsciure Analyza and instal Manufactura Apphy of slectrical Analyze, Apphy of conkrl- [
components with slecirical and companants with and alacinanic mamifaciure and {E hniog - |
hand-opsrated elactronical cincuits meztal-ctfing - circuis and IT asamble syslems
Tools and companants maxhines syshames machanical sub- |
assemblias L »

Upgrading training equipment towards | 4.0

Provided CPSi4.0
training station,
acquired in the frame of
the DPP “Integrating
requirements of
Industry 4.0 into TVET"
with Bosch-Rexroth AG
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Designing of blended learning concepts by . knowledge-oriented e-learning and
combination of virtual knowledge transfer and
practical skill development

Holger Regber, Festo Didactic Based on "paths of real tasks", the two approaches
are used to promote the development of compe-
tences among skilled workers.

. skills development in presence sessions.

The presented "blended learning concept" directly
connects to the requirements and qualification
needs of Industry 4.0. The tasks of the skilled work-
ers in the modern factory are summarized and com-
bined with an "Agile Teaching" model. This model
is the basis for competence development, which fo-
cuses on two approaches:

A Change of Thinking about Teaching is needed

As answer of massive volatile impacts,
the management theory recommends
the development to an Agile

What does it mean?: Agile Teaching

Some consequences for the learning

Organ ization Classical teaching Agil Teaching
At the start, all At the start, some
requirements are known. requirements are fuzzy.
Based on rigid curricula. Based on framewcgk

curricula and collaloration
with the companies

Sequential teaching Iterative teaching process

process

Rigid process Continues improvements
are possible

Clear hierarchy Self-organization and self-

responsibility

Lesson-oriented teaching Task-oriented teaching

Blended Learning: one Agile Teaching Method

Knowledge-oriented e-learning phase: Skills development in presence sessions:

Self directed learning: Instructor-led learning:

A well-equipped lab or practice area with all
opportunities to taken failures.

A well prepared, comprehensive and adaptable
learning portal (e.g. Festo LX)

|

1 1
l ! l !

| |
1 1
1 Role of the teacher: Role of the learner: 1 1 Role of the teacher: Role of the learner: 1
I Select, adapt and Perform the assigned : I Help the learner to Apply the acquired :
I complete developed courses. Receive I I reflect, structure and knowledge and transfer |
: learning courses. didactical feedback 1 Learning : deepen the earned them into skills. Gain it |
1 Assign the courses to frolls the system to 1 content ; knowledge. Support it own experiences. 1
| the learner and correct the learning 1 1 during the practical 1
I evaluate results. results. : I exercises. :
1 1

| |
: Based on: 1 : Based on: 1
I ! I !
I ! I !

| |
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ADB experience in supporting client countries
in aligning TVET curriculum to “Industry Rev-
olution 4.0” technologies

Fook Yen Chong, ADB

In the recent years, Asian Development Bank
(ADB) has seen increased interest from Developing
Member Countries (DMCs) to incorporate indus-
trial revolution 4.0 (4IR) technologies and initiatives
in ADB financed TVET and Higher Education pro-
jects. For example, the strengthening innovation for
Philippines TVET (SIPTVETS) project has a strong
focus on developing and delivering new 4IR curric-
ulum and learning content across seven priority in-
dustry sectors. SIPTVETS project has the strong
support of the Philippines Department of Industry
that is leading the country national programs and in-
itiatives on 4IR in transforming industries. Another
example is the development of the Apparel & Tex-
tile industry transformation map for Cambodia as a
continued support arising from a 4IR study ADB
did for Cambodia.

ADB supports on 4IR includes but not limited to:

e ASEAN 4.0 study jointly with World Economic
Forum (WEF) (2017)

e Reaping the benefits of Industry 4.0 study on
Vietnam, Cambodia, Indonesia, and the Philip-
pines (2021)

e Study on Industry 4.0 in selected Central West
Asia Countries (to be published 2021)

=  Established the Global Technology Innova-
tion Village Platform with Singapore Poly-
technic and 19 other lead technology com-
panies and government institutions to
jointly promote and support 4IR transfor-
mations in DMCs, particularly on capacity
building, knowledge, and experience shar-
ing (2020)

= Joint promotion of Global SIRI (Smart In-
dustry Readiness Index) with WEF (2021);
and

Incorporating strong focus on 4IR skillsets includ-
ing new curriculum and learning content design and
development in TVET/skill development projects
financed by ADB.

Industrial Revolutions

Industrial Industrial
Revolution 1.0 Revolution 2.0
- Steam powered - Mass production
and mechanized and electricity
production
First Second

Industrial Industrial
Revolution 3.0 Revolution 4.0
- Computer, robot - 0T, cyber-physical
and automation smart production
system
Third Fourth
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ADB recognizes that 4IR technologies are cross-
cutting and applies to all industries sectors. And 4IR
transformation may be gradual different due to
technology costs and absorption capacity of indus-
tries and learning institutions in DMCs. To help
DMC:s in their 4IR transformation journey, ADB
practices the approach of (i) supporting DMCs in
mindsets transformation through 4IR awareness
studies and training initiatives; (i) skillsets

transformation by facilitating partnerships and co-
operation with lead technologies companies and
learning institutions that already have well devel-
oped 4IR solutions and training courses; (iii) behav-
iors transformation by establishing sustainable eco-
system at project level on advanced technologies co-
solutioning with companies. Through practices on
co-solutioning for 4IR applications with companies,
curriculum design and development will be better
contextualized to the need of the countries.

IR4.0 initiatives by ADB

ASEAN 4.0 study jointly with WEF

Reaping the benefits of IR4.0 (4 ASEAN Countries) + Central West Asian Countries

Under Global Technology Innovation Village platform (GTIV), ADB and SP together with GTIV partners

organized a series of IR4.0 workshops for selected DMCs

Global SIRI assessment jointly with WEF for selected DMCs

Project level IR4.0 design

Transformation Approach for TVET Institutions

Skillsets

Mindsets ‘

Awareness

Technology vision and a
common language

www.giz.de/tvet-academy

Transition

Technology adoption
and Capability
Development

e
°* ~ (%(% - T‘EJ-Q

Behaviors

4

Transformation

Technology eco-system
and sustainable

technology \ )
advancement
0,
g
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Changing technology — changing vocational ed-
ucation? Ongoing challenges for companies
and vocational schools

Christoph Metzler, Institute of German Economy
(iw)

Using quantitative data from recent surveys of exec-
utives of German companies and German profes-
sionals engaged in TVET, the presentation aims to
offer a short introduction to the status of digitaliza-
tion within the German dual vocational training sys-
tem. Based on three short research questions chang-
ing demands due to digitalization, current chal-
lenges, and possible solutions to foster digitalization
are presented. First, competencies are discussed that
from the perspective of executives of companies are
essential for German skilled workers with a voca-
tional degree after successfully finishing an appren-
ticeship.

Looking at the competencies currently trained
within an apprenticeship, a strong cooperation of
German companies and vocational schools can be
established. Vocational trainers in companies and
teachers in vocational schools are both challenged
by the changing nature of their job due to digitaliza-
tion, e.g., they need more time to fulfill their duties
as they find the contents to train increasingly com-
plex. TVET professionals from both groups have a
similar and high demand in further training to im-
prove their digital competencies but might need dif-
ferent support measures to foster digitalization. The
presentation closes with impulses for further discus-
sion and possible research.

In these areas, German professionals in TVET report a

high need for further training

Teaching subject-specific content

Using digital media

44,9
48,7

514

prmne e sreten . N

Intersectoral digital knowledge
. BE

Soft skills

o
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Teachers in vocational schools B Vocational trainers in companies
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These support measures are seen as helpful by German
professionalsin TVET

.2

Exhange of experiences

Consulting to ind the right further traning _769 868

2

Inspiration from sucessful examples by others 96

Consulting o design up-to-date learning experience NN 1

83,9

I,

Additional professionals
688

0 10 20 30 40 50 60 70 80 90 100

B Vocational trainers in companies Teachers in vocational schools
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Workshop 2

Digital resources, media,
tools, platforms

Moderation: Hector Niehues-Jeuffroy, GIZ Sec-
toral Department TVET

Rapporteur: Hector Niehues-Jeuffroy, Fachplaner

Digitalization and the discussion about digital re-
sources, media, tools and platforms belong closely
together. Chances are that the challenge posed by
digitalization can partly be solved by creating those
digital resources media, tools, platforms and making
them available. This session will provide with in-
sights into good practices of e-learning up to the use
of virtual reality in training processes.

Introduction

While the digitalization of TVET is more than a
merely technological process, digital technology is at
its heart. Correspondingly, Workshop #2 explored
the use of digital technologies — especially extended
reality (XR) and e-learning — in TVET.

In terms of approaches towards the use of digital
technology in TVET, the discussion

showed that sustainable digitalization of both indi-
vidual institutions and broader TVET systems can-
not work with approaches that target a single level,
e.g., only TVET teachers or only TVET manage-
ment. Rather, as exemplified by the GIZ-supported
digitalization of training institutions in the Jordanian
water sector, there is a clear need for multilevel, ho-
listic approaches that combine capacity develop-
ment at the micro (individual), meso (institutional)
and macro (ecosystem) levels. The workshop also
showed that digital technology was generally intro-
duced into TVET by a small vanguard of digital en-
thusiasts — often with COVID-19 lockdowns as cat-
alyst —, followed by a wave of national standardiza-
tion and coordination, rather than through centrally
planned top-down initiatives. In light of these suc-
cesses, a key recommendation is to leave sufficient
room for pilots before scaling up the use of a digital
technology throughout a TVET system. Moreover,
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the various digitalization journeys showed the need
to invest sufficient resources into the planning stage
of technology adoption. At this stage, the local con-
text(s) of digital technology adoption should be
carefully assessed, as failing to do so may endanger
the initiative’s sustainability and risks exacerbating
existing digital divides if already marginalized target
groups struggle to access and use the technology.

Concurrent with the vision of a future of TVET
where learning is increasingly blended, the work-
shop showcased several examples of e-learning.
These included the development of a national e-
learning platform for TVET in Mongolia, the intro-
duction of e-learning in Vietnamese TVET colleges,
the use of e-learning in the Jordanian water sector,
and Christiani’s translation of technical books into
e-learning modules. A major discussion revolved
around the use of open-source e-learning software —
most e-learning case studies used Moodle (plus a
few Big Blue Button users) — as an alternative to the
use of licensed softwate (e.g., Articulate Rise). While
open-source software is more flexible and available
for free, making it a default choice for low-resource
TVET systems, using it requires more training than
user-friendly licensed solutions. However, the po-
tential that the use and maintenance of open-source
solutions for the creation of context-adapted learn-
ing management systems or e-learning materials
may also provide positive externalities such as the
build-up of valuable IT skills should also be consid-
ered. Moreover, the use of open-source solutions
may also enable students to become involved in the
creation or customization of learning contents and
thus take stronger ownership of their learning jour-
ney. Key challenges in the adoption of e-learning
(and especially online learning) included limited in-
ternet connectivity and a lack of compatible devices
at TVET institutions and students’ homes, the lack
of affordable and relevant (e.g., in terms of lan-
guage) e-learning contents, a lack of standardization
regarding technology and digital resources, limited
digital skills among TVET teachers and trainers, and
the lack of local capacities for the further develop-
ment of e-learning. Finding the right balance be-
tween online vs. offline, self-paced vs. instructot-
paced learning was described as determined by the
context, infrastructure and access, digital literacy
and the motivation of target groups.
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In line with XR’s key role in blended learning, the
workshop highlighted the growing use of XR in
TVET, with featured XR applications including
Christiani’s AR-compatible textbooks, the use of in-
tegrated Building Information Modeling (BIM), VR
and mixed reality software in project-based training
in South Africa, and the use of AR/VR at
ITCILO’s VocTech Lab. Participants agreed that
XR approaches offer substantial advantages for
TVET — e.g., higher skill retention through simula-
tion, new digital tools for assessment (e.g., trade
tests), flexibility, efficiency through digitalization,
early exposure to digital work environments and
better occupational health and safety. However,
they also urged to consider the heterogeneity of XR
approaches as well as challenges related to their use,
especially in LMICs; chief among these challenges
stands the high cost of especially VR devices and
learning contents, but also the need to train teachers
and users and to develop new pedagogical ap-
proaches.

Both with regard to e-learning and to XR, the work-
shop raised interesting questions around the data of
digital technology users. While providers of digital
technology seem interested in collecting data on the
performance and user context of digital technology
(e.g., to improve their service offer), they feel re-
stricted by data privacy frameworks (e.g., the EU
GDPR) and firms’ reluctance to share performance
data. Importantly, if the further development of dig-
ital technology is mainly based on feedback data
that reflects the needs of developed contexts and if
such needs substantially differ from those of
LMICs, digital technology may be ill-adapted for
LMICs’ TVET contexts — the growing availability
of user data from LMIC contexts notwithstanding.

Concludingly, the workshop saw the opportunities
afforded by the use of digital technology in TVET
contrasted with the implementation challenges en-
countered in many low- and middle-income coun-
tries (LMICs). While the workshop showed that e-
learning and XR can be successfully used in TVET
contexts in LMICs, the questions of whether and
especially under which conditions digital technology
can cost effectively improve learning outcomes in
LMICs’ TVET systems await further and more rig-
orous investigation.

www.giz.de/tvet-academy

Inputs / Discussion

Development of a national eLearning platform
— approach, concept and support by eTVET
Lukas Dietrich, GIZ-Advisor, e TVET Mongolia

Background

The Government of Mongolia reacted swiftly to the
spreading Covid-19 pandemic and as one of the first
measures, schools were closed in January 2020 last-
ing until September 2021. This effected the teaching
and learning situation at Mongolian Technical Voca-
tional Education and Training (TVET) Institutions
tremendously. eLearning suddenly became essential
for the Mongolian TVET sector. A major challenge
was that existing online training materials, textbooks
and other media in Mongolian language were not
available nationwide and previous efforts to use
eLearning/blended learning have not resulted in
sustainable solutions. TVET teachers had to switch
from face-to-face to online teaching from one day
to the next, with no instruments and methods pro-
vided for the distance teaching to reach the TVET
students remotely. Additional funding provided by
the German Government allowed the Cooperative
Technical and Vocational Education and Training
Project (cT'VET) to support the Mongolian TVET
sector with regard to eLearning.

Approach

Together with a community of practices (TVET
school staff, teachers, Ministry and implementing
agency, private sector) challenges with regard to
elearning in Mongolia were identified and require-
ments were formulated. The main challenge was to
ensure a sustainable systematic and structured ap-
proach while responding to the immediate demands
created by the Covid-19 pandemic. Therefore, a hy-
brid approach was implemented. This approach
built on a) providing an easy-to-use resource pool
that can be used in TVET training by the teachers
with immediate effect, while — in the background —
developing b) a strategic, long-term approach for a
national “Mongolian Digital TVET Learning Plat-
form”. This process was accompanied by capacity
development measures of administrators (to main-
tain the learning platform) and of an eLearning
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team (to develop and produce adequate eLearning
content / see WS3).

Approach a)

TVET Learning Resource Pool (short term):
The Resource Pool was designed as a tempo-
rary one-time Covid-19 emergency measure.
A website with quality checked, existing re-
sources as well as methodology for Covid-19-
related distance education was set-up and
made available to the Mongolian TVET sec-
tor.

Approach b)

national Mongolian TVET eLearning Platform

(LMS) (long term):
Based on an informed decision-making pro-
cess for the technical solution, an open
source software (Moodle) a comprehensive
platform allowing TVET training institutions
to set up their own eLearning courses and
training measures, share resources, provide
student access to their courses, provide in-
company trainers a space to learn online, ena-
ble the Ministry to communicate to the
schools and distribute regulations was set-up
(running from a central server). The LMS is
managed by a local team of administrators
(TVET Assessment, Information and Meth-
odology Centre).

In addition, the digital infrastructure at the 7 sup-
ported TVET schools was updated and the schools
were registered for the Microsoft 365 Education
package.

Status quo
TVET schools as well as the national TVET imple-

mentation agency (TVET AIMC) are piloting the
national Mongolian TVET eLearning Platform, run-
ning courses and developing eLearning material.
Additional TVET schools expressed interest to join.
The step by step roll-out allows to identify and ad-
dress challenges (technical and structural e.g. defini-
tion of roles and responsibilities) and to provide the
necessary support by the cT'VET project.

Development process of MongoelianeLearning platform Dietrich, Lukas GIZ MN
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(Digital) Capacity Building in the perspective of
ILO - the triple helix
Stefano Merante, ITC ILO, Turin

The general thesis of this paper was as follows:

TVET made a very profound mistake in the last 20-
30 years. It was assumed that

e vocational skills
e technical skills and
o  softskills

could only be developed by teaching theory in the
classroom and practical exercises in workshops and
laboratoties. This fact prevented the development
of digitalized tools for learning, which can help to
eliminate the separation of classroom learning and
practical training. According to the speaker, AR &
VR (augmented reality and virtual reality) are partic-
ularly suitable for the interpretation of online learn-
ing and physical training.

“Trends in the digital
transformation: the
Perspective of ITCILO
- The Triple Helix”

Stefano Merante

TVET - Skills Development Programme Officer
International Training Centre of the
International Labour Organisation - ITCILO

www.giz.de/tvet-academy

In order to realize the outlined claim, ITC/ILO has
developed a "digital capacity building concept", the
so-called "Triple Helix" model with the three inter-
connected activities in building capacities:

e capacity development support for individuals,

e capacity development support for organiza-
tions, and

e  capacity development support, aimed at the
ECO-system, with which individuals and or-
ganizations interact.

Capacity development is understood as a process
that includes feedback loops, overcoming of barri-
ers and much more. This process is intended to

help,
"digital enthusiasts”

to ensure immediate actions. Teachers, trainers,
young people play an important role. Especially the
"Generation Alpha" has to be inspired, for which
"specific teachers" are needed.

ITC has set up the so-called VocTechLab for capac-
ity development, which is based on blended learning
concepts and implements digitalized learning units
that use AR and VR as instruments. This is based
on a model with Five Phases.

TOWARDS BLENDED DIGITAL LEARNING
MATERIALS AND ASSESSMENT PACKAGES

« Based on ILO's constituents requests

« Articulated \ eleaming Lab on Digital TVET
* 5-step pro
» Social dialog ased

* Hands-on and practical

Phase 1 Phase 2 .
State-of-the-art Prlov'i;uintg the . " hmlopin.g
Stihe occuparlgi:ns or d'l":' 'CIM‘NI\l
digitalization = T S
.':: of the slulls'els and ik O
TVET system reiated f
curricula meleﬂd”
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Integration of AR/BIM software in project-
based-training — 2 examples from training in
electrical / sanitary installation in South Africa
Harald Fleischmann, CEO, Fosh-Learning

The South African Department of Higher Educa-
tion and Training (DHET) has identified that the
current artisan supply system is ineffective and that
it does not produce the required results. A decision
was therefore taken to pilot a dual apprenticeship
system in South Africa to improve on the prevailing
system. This pilot commenced in 2013 and the
Skills for a Green Economy programme (SD4GE
II) that is facilitated by the Deutsche Gesellschaft
fur Internationale Zusammenarbeit GmbH (GI1Z),
is one of the initiatives that contributes to the over-
arching aims of skills development in South Africa.

Low trade test pass rates of the participants despite
a dual and modern approach have proven the im-
portance of critical thinking skills not only for a
pass, but more so for a successful career in a fast-
changing, technologically complex, client driven en-
vironment. Therefore generic, output driven teach-
ing needs to change to a project-based approach
making use of new methodologies such as flipped
classrooms, virtual reality and BIM software.

Virtual Pilot Trade Test Plumbing

The participants were exposed to a virtual construc-
tion site in various building stages. Participants had
to interact and move around within the building
site, solving interdisciplinary professional and work-
related problems and finally perform the practical
task.

Common topics, such as hot water preparation,
above and below ground drainage, sanitary fixtures
and rainwater harvesting, had to be performed digi-
tally and within this virtual environment.

virtual

real
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Lecturer Capacity Building

As part of their cooperation agreement with the
South African Department of Higher Education
(DHET), the SD4GE 11 project developed and pi-
loted an innovative and modular approach for Lec-
turer Capacity Building (LCB). The concept inte-
grates theory, practice and actual workplace experi-
ence, combining virtual and real work life tasks with
mentoring from industry experts.

Chenged 2LLS 0
wus

Isolated electrical layout in virtual environment

www.giz.de/tvet-academy

This lecturer capacity training implemented BIM
material, VR as well as live streaming to showcase
the efficiency of using these tools in a training envi-
ronment. This allowed lecturers from different
trades and industry experts to collaborate in virtual
and various real world environments from multiple
locations. This form of training allows for lecturers
and artisans from different backgrounds to come
together and share their knowledge on a common
platform. Being able to explore, plan and execute
tasks collaboratively proves to be very valuable
when training lecturers from different disciplines.

Collaborative Discussions of test on DB Board - reality
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Key points of the didactic concept

e The training process is conceptually designed
and implemented as an interdisciplinary and
comprehensively integrated teaching project in
such a way that the participants are able to
transfer it directly to their own teaching work.

e The fully integrated concept of the advanced
training series includes planning, methodologi-
cal implementation, multimedia support and
evaluation of the lessons.

e  The subjects and problems of the training
modules are derived directly from the profes-
sional assighments of the respective occupa-
tional fields.

e Relevant skills and knowledge are identified
and developed from the professional work as-
signments.

e The reality of the profession is reflected in the
training through a holistic project approach:
Clarification of the order, information retrieval,
planning, execution, commissioning, testing,
handover, documentation

e The learning and work processes are interdisci-
plinary and capture the holistic and complex
nature of today‘s professional reality.

e  Situation- and work process-oriented use of
digital instruments such as virtual reality.

e Target and purpose-oriented integration of IR
4.0 topics, blended learning, virtual learning
and e-learning elements.

e Reflection of the teacher and student roles by
changing the perspective while going through
the learning and working processes.

e  Strengthening the role of the teacher as a medi-
ator and questioning the role of the lecturer
through the increasing transfer and assumption
of responsibility for learning processes by par-
ticipants.

e Promotion of lifelong learning by active partic-
ipation in the learning processes and develop-
ment of knowledge and skills by the partici-
pants.

e  Stimulation and support of peer-to-peer learn-
ing and work arrangements of participants, also
via digital platforms.
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Using BIM (Building Information Modelling) for
project-based learning allows lecturets / apprentices
without specialist architectural training to view,
teach and learn from architectural content. This en-
courages open accessibility, enabling anyone to ex-
plore and access this information without the re-
quirement to duplicate data.

Lecturers can collaboratively (across trades) work in
this open space from multiple locations that would
traditionally be limited to on-site learning. Having a
single dataset allows edits to the curriculum that will
automatically propagate throughout the entire sys-
tem. This detailed dataset forms the backbone of
the gamified educational content used for teaching
and assessment tasks.

VR and mixed reality technologies improve artisans’
technical abilities that are applied within the digital
BIM environment. These systems are interactive,
dynamic and draw on the skills required of the arti-
sans who operates in the 4th industrial revolution.
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Conceptual approaches in piloting and dissemi-
nation of e-learning in TVET Colleges in Vi-
etnam

Christian, Hoffmann, Advisor, GIZ Vietnam

Development of online teaching approaches

During this turbulent Corona period began the dig-
itization component of the GIZ program “Reform
of the TVET sector in Vietnam” advising on the
digital transformation of the TVET sector in gen-
eral and support for 11 selected TVET colleges in
particular.

In their efforts to keep teaching operations going as
far and as well as possible, the colleges went
through different phases of their approach:

Since the switch to online teaching was completely
unexpected, the colleges gave their teachers a free
hand during this first phase as to how they could
conduct their teaching. Important was only that the
trainees were somehow reached. The teachers used
the digital tools they knew best; Video conferencing
apps such as MS Teams, Zoom, Skype or Google
Meet were used for synchronous lessons, as well as
mobile communication apps such as WhatsApp,
Zalo and Telegram. Teaching materials and home-
work were sent by e-mail, technical processes in the
workshops were recorded using explanatory videos
and uploaded to YouTube, other teachers used the
newly created classroom function on Facebook. The
advantage of these many individual solutions for the
colleges was that hardly any investment was neces-
sary, neither in the technical infrastructure nor in
the capacity building of the actors involved.

After a few weeks of experimentation, most colleges
pushed for a unified approach to their online teach-
ing. Many TVET colleges as well as many primary
and secondary schools in Vietnam opted for the so-
lution with google classroom for lecture delivery
and google meet for synchronous teaching. The
google classroom solution is quite handy, as the en-
tire google suite palette with apps for chatting, sav-
ing data and calendar functions can be integrated.
Another argument in favour of this approach is that
the (limited) use of this lecture delivery software has
so far been free of charge and can be used intui-
tively without much training.

www.giz.de/tvet-academy

From March 2021, GIZ has been promoting the
digital learning management platform Atingi of the
German Federal Ministry for Economic Coopera-
tion and Development (BMZ). The Moodle-based
Atingi enables access to digital learning content free
of charge and in compliance with European data
protection regulations (GPDR). With Atingi, the
GlZ-supported TVET colleges in Vietnam had a
real learning management system (LMS) available
for the first time, which enables collaborative learn-
ing and, through its interfaces and plug-in options
to other programs, also allows the integration of ad-
vanced solutions for technical training content.
However, the use of Atingi required extensive train-
ing, especially at the level of the course creator, in
order to be able to exploit the manifold possibilities
of the Moodle based LMS.

After the initial euphoria when using Atingi, two
disadvantages soon emerged in relation to the use
of Atingi for regular TVET lessons: On the one
hand, Atingi cannot be customized for the individ-
ual TVET college, neither in terms of design nor in
terms of the interfaces and, on the other hand, the
administration has access to various learner data,
but these are located outside of the school's IT in-
frastructure in the Atingi cloud, so that they would
have to be labortiously imported.

However, these disadvantages can be overcome if
the individual colleges download the open-source
Moodle free of charge and install it on their servers.
What sounds so simple, however, has two major
technical implications:

On the one hand, the server capacity of the school
has to be expanded to meet the requirements of the
LMS, in particular the integrated video software
BigBlueButton, and, if possible, shifted from a local
server to the cloud. And secondly, the LMS Moodle
has to be linked to the existing data architecture of
the school through quite extensive programming
work in order to be able to optimally analyze the
data obtained from the LMS. These two invest-
ments on the part of the TVET colleges are quite
costly and time-consuming,.

The GIZ program implemented the described solu-
tion as best practice at the TVET college LILAMA
2in Dong Nai / Southern Vietnam in mid-2021
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(Slide 1) and the first Moodle courses have been
running in trial operation since September 2021, be-
fore all (online) lessons will be carried out on the
Moodle LMS from January 2022 onwards. The dis-
semination of this solution to the other TVET col-
leges will start from 2022.

Challenges

During the consulting and implementation pro-
cesses, various challenges arose in the areas of hu-
man resources and technology:

Regarding human resources, the school's I'T admin-
istrators play a key role; they absolutely must be
carefully involved in the change process and sup-
port the solution, as they will be responsible for the
functioning of the IT infrastructure in the future.
To do this, they must be enabled through targeted
training measures. The same applies to teachers,
who will also assume different roles in the future,
such as course creators, tutors, ot the creators of
teaching materials.

On the technical side, the enormous capacities were
initially underestimated, which is required to have
an entire TVET institution in operation online;
server capacity had to be upgraded several times
and designed flexibly so that larger capacities are
available at short notice during exam times, for ex-
ample. In addition, the programming work, con-
necting the Moodle LMS with the existing digital
ecosystem of the college, was more challenging than
initially planned, but in the end the local I'T agencies
managed to find creative solutions for this.

Outlook

What are the lessons learned from this experience?
Which technical solutions will be best able to map
and advance the digital transformation process at
TVET colleges in the future?

Does the future lie in one stop solutions, as we have
implemented them in our pilot college LILAMA 2?
A kind of all-encompassing system in which the
TVET actors immerse themselves and use every-
thing from e-learning to enterprise resource plan-
ning to extended reality applications? Or will there
be a juxtaposition of different, incompatible tech-
nologies, where among others glass technology, ro-
botics and virtual reality trainings compete?

GIZ Vietnam approach to DX in TVET
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The benefit of Digitalization in vocational edu-
cation and training

Christian Eismann, Paul Christiani GmbH & Co.
KG

Digitalization, as a phenomenon of the current in-
dustrial transformation, has a huge impact on voca-
tional education and training. New content in the
tields of IoT, immersive learning, which includes
AR and VR is increasingly becoming part of tech-
nical training. Also, the mediation of knowledge
takes on digital ways, as we know e-learnings and
digital books have long since found their way into
training. This presentation sets the goal to highlight
the several benefits that come to light when imple-
menting digitalization to the program of vocational
education and training. It is clear to see that social
circumstances affect the involvement towards digi-
talization, hence the pandemic contributed to the
fostering of home office and the rapid forward mo-
tion of digitalization. Some working places haven’t
had another choice and some of them have sensed
the opportunity to reach out to the holdouts in their
company. So, after the pressure dominated phase of
finding quick solutions to overcome social distanc-
ing in education the trainers could purchase will-
ingly and reasonable to enforce the digital ways in
their vocational training. Even e-Learnings gained
more importance than ever, although their long-pre-
dicted peak was missed over the years. Recently the
world of education and training seizes the perspec-
tives and practical strategies the teachers are given,
what adds up to connect theory and practice at the
working place. Basic requirements atre discussed, for
example the way of communication and the possi-
bility of decentralized training (multi-user rooms in
VR/AR), which means that internationally operat-
ing companies are able to mediate a unitized course
of instruction. Therefore, Christiani provides the
know-how alongside the hard- and software that is
required by the students. The latter’s requests on
being taught holistically and with all the available
technologies shall not be underestimated. Since it is
now a user-generated learning world in which stu-
dents are not necessarily dependent on the teachet’s
measures it is inevitable to keep up with the tech-
nologies in the very beginning of the vocational ap-
prenticeship. This can be resolved by taking risks
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and being open-minded. Yet Christiani does not ap-
proach digital transformation by means of eliminat-
ing the existing methods, but to combine them and
enhance them. On that note the content of printed
media serves the produced e-learnings and the AR-
application enhances the printed media by for ex-
ample displaying 3D-objects on particular pages,
where an enhancement is truly needed. In view of
handling the digital transformation in a reasonable
way, trainers should consider a digital literacy. Be-
cause to digitalize objects, books, or other teaching
aids just for the sake of digitalization is not the goal
we pursue. However, the upwind of digitalization
should be used to full capacity to leave no trainer
behind and to provide the students with the
knowledge they are going to need in the near future.
Christiani works on several projects to ensure this
development. Be it the production of e-learnings
(learning management system), the provision of
high-quality content or the chances of mixed reality
and immersive learning by creating solutions in the
fields of AR that are lucrative or in the segments of
VR to extend the range to products off-the-shelf.
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Digital enhancement in vocatio

nal training | SR Christiani
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Digitalization of Training Institutions —

A multi-level approach from the Jordanian Wa-
ter Sector

Dirk Winkler, Program Director, GIZ Jordan

The demand for water in Jordan is continuously in-
creasing due to the expansion of irrigated agricul-
ture, industry and population growth and the fast-
growing need for drinking water exceed the availa-
ble renewable water resources by far. On top of
that, current climate forecasts predict more and
more fluctuating precipitation patterns. Freshwater
availability in Jordan is thus expected to further de-
cline. The groundwater level is falling in addition
the Water resources are inefficiently managed in
Jordan.

The Ministry of Water and Irrigation and the Jorda-
nian water utilities such as the Water Authority of
Jordan (WAJ), the Aqaba Water Company (AWC),
Yarmouk Water Company (YWC), Miyahuna Water

Company (MWC) do not have enough qualified
specialists to operate and maintain the water/sanita-
tion network and technical facilities efficiently in the
long term.

The lack of qualified specialists who can offer wa-
ter and sanitation services at the household level as
well as the lack of qualified operating personnel in
the water supply companies prevents the efficient
use of water as a resource. The capacities of sanitary
and water supply specialists in Jordan are inade-
quate.

The GIZ project Wastewater Treatment and Reuse

(WTR) supported the establishment of the Water
Training Center. The Water Training Center is oper-
ated under the umbrella of the Water Authority of
Jordan, but it is foreseen to serve as training center
for the whole Jordanian Water Sector. Digitalization
is not only of high relevance because of the Corona
pandemic. In order to manage the center efficiently
offering state-of the-att training courses, GIZ as-
sists WAJ in the digitalization of the Water Training
Center. To overcome challenges like missing I'T
equipment, limited software licenses and poor quali-
tied personnel, a multi-level approach has been
adopted:
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The management level is addressed by training
the steering committee to create acceptance
and to acknowledge Digitalization. Therefore,
specially designed training courses as well as
continuous exchange take place.

The second level is the institutional Level: Ad-
equate technical equipment (software and
hardware) as well as a Learning Management
System (open source) have been/ will be pro-
vided to design and conduct digital trainings.
In addition a comprehensive process of organi-
zational development will ensure that digital
processes are anchored within the institution
and so contribute to a sustainable institutionali-
zation.

The third level is the level of personnel. A suf-
ficient number of trainers and admins is
trained to use different tools and media to
make digital training more attractive.

HALLENGES APPROACH IMPLEMENTATIO  :LESSONS LEARNT
N

www.giz.de/tvet-academy



Academy
for International
Cooperation (A1Z)

giz

TVET Academy

Challehges [

structures

. . . _ ' Strict regulations coricerning
........ ....... ........ ........ ........ ..... ........ é..theuseofsoftware.é ........

Ilcences :
'/ Technlcal Ilmltatu:msr eg. |ssmg : ¢ Lack of dicttalisation kaIEd N
oro'd iT EUll;mEI‘I ........ ........ L T e o .___g___________.__________ g
: : v No clear tasks and ]ob

descriptions :

: : : : : : : v Lack of standard processes |n
; 5 5 5 : : : © training operation
}t_. : : : : : : : gop

v Sensntlze and quallfv Management
staff

% Bunldlng a dlgltal network to share r rces
5 too!s and contents : : S

4 Sfrengthén sustafnabilitvzdigital ﬁ)rocessés
~through mstltutlonallzatlon &g )
LMS A : : A : —)

v Adequaté techniéal equibment (§oftwaré

““an‘d‘hardwa'r'e]"‘; ......... Eze e e

/ Q,y@llflcatlon of a suff|C|ent number of

perts in dlfferent topics: :
/ Use dlfferent tools and medwg to mak )‘

Woter Training Center of the Water Authority of Jordan :

www.giz.de/tvet-academy Page 67


http://www.giz.de/tvet-academy

Academy
for International
Cooperation (AI12)

giz

TVET Academy

L4 .

. Orslsche Gesallsehalt
i Irternatiseale

________ Zusammesartalt 512) EmbK

Implementatmn In Qractlc | :
)
e oodle .............. U URTPPP
Orgamzatlonal [ process evelogment {on site and nnlme} witha focus on dlgltal groce@s @ ;|‘
: : ‘ : : ,
: : : : : : : o
. . Selectlvemvolvement ef \ \. _ \ : : : a
L] By pertscnmgamzatlunal ........ _ ......... P - D L \
: : develo ment : : : : : : : : .
: : P : : © | Objective : ‘
Training sequence Digital TransformutlonofTralmng Instlmtlnns roodle :
BT I e I P AT T T [ Wicrosofth e « « e Water..........
" Managing Di gﬂalTeachmga nid Learning for Follow-up/ deepening: Dlgltalteadlmgand Iearmrlgfortrameml— iﬂ. | Tmraining ‘
:Management [30hlsun||ne} : Management advanced - basic t'a'“'"g (30Hrs Q"I'M] : 3 YouTube : 0 ks
: : : : - (20 hrs online) " Individual coaching "‘"’.".‘9”1 ' E‘nterwor :
O S U UUUUE SO SUOUPRRPPEI process- - |
. : : : ‘ : basedand : ‘|
TralnlngofTrillnersonOccnpatonaIHealthandSavamWaslewaterTreatmenl [unllnelt : : : : . ioital |
1h00d| [b» ot @ : : : : : ‘ : offers digital: |
: . . ‘ . . ‘ 5 5 5 : ‘ : and face-to-: |
C L L L L T ———— TP SRR L face training
' ' ' ' ' ' | f WM%" SRS : : f courses for

. . . : @ . the : '
: : : : - Development ufaleamlng Managemem:System {tender in progress}ﬂ'lood|e : : | ordanlan : (

1 1 1 B

e S S S De * piie '6iéV'ﬂJ'A'R'L wironment incl. 'n'a'..i.hg scenarios & didadubél'ci:h'cém' g T S I‘ )
S ' o S
%} T_OT on uirtual trainir‘!g courses - development and implementation - ‘ |
O S SO SRS SRR N . L febs) ol
05/21 o 08/22 12/22 .

Page 68 www.giz.de/tvet-academy



Academy
for International
Cooperation (A1Z)

giz

TVET Academy

Workshop 3

Training processes, didacti-
cal concepts, methods, co-
operation mechanisms,

multiple learning venues
Moderation: Ulrike Schmidt, GIZ TVET Academy

Rapporteur: Martina Miller-Norouzi, Senoir Spe-
cialist TVET, GIZ

How to shape didactical concepts and training pro-
cesses, methods of learning cooperation and other
approaches to learning and training in TVET ad-
dressing competence requirements resulting from
digitalization is a deeply discussed issue without
clear answers. The shaping of learning processes de-
pends on the didactical concepts and methods of
learning. This session seeks to find answers on how
to shape TVET teaching and learning processes ad-
dressing competence requirements that result from
digitalization.

Introduction

Workshop 3 had 5 inputs which we clustered into 2
groups. The first group shows examples how pro-
jects and programme partners of GIZ are dealing
with the challenge to shape TVET against the back-
ground of digitalization:

1. Remote teaching and learning of TVET lectur-
ers (South Africa)

2. “The certified “National e-Trainer in TVET” in
Mongolia — Concept of the training approach”

3. E-learning empowerment training for teachers
in Sti Lanka — concept and training approach

The second one started with a presentation from
Viet Nam which shows a holistic approach how to
respond to the challenges of digitalization in TVET
on a nationwide to a local TVET institutes level.

www.giz.de/tvet-academy

4. “Elements of an Eco-System for Digital Trans-
formation in TVET Vietnam and Approaches
for Implementation”- Viet Nam

The second group includes the perspective from a
German training provider (Christiani)

5. "Digitalization of Vocational Training — facing
the challenge and taking the opportunities*

Inputs / Discussion

Which methods of learning (didactical approaches)
need to be fostered at TVET colleges (TVET teach-
ers) and in companies (in-company trainers) in or-
der to better prepare teaching and learning for digi-
talized workplaces? and

Which qualification do TVET teachers need to pro-
mote learning and skills acquisition with a view to
digital workplaces and modern technologies?

Remote teaching and learning of TVET lectur-
ers: Approach to ICT upskilling, outrach, chal-
lenges and potential

Gerda Magnus, Department of Higher Education
and Training (DHET), South Africa

The example from South Africa shows: the arrange-
ment of project-based teaching & learning ap-
proaches in specific technical fields combined with
remote teaching and learning for teachers and lec-
turers ensure action-oriented learning in particular
fields. It is Important to link the training interven-
tion to specific topics / technical content. We need
to create a reliable base of skills (technological, digi-
tal, pedagogical skills). It should be considered that
e-learning needs shorter training sessions, otherwise
the retention rates will decline (especially in-service
program).
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WHAT THE FUTURE HOLDS

¢ Open learning unit created in the Department, developing and distributing digital content
through a digital learner management platform

e The social consequences of the 4IR will demand much larger-scale access to education
and training opportunities (Skilling and Upskilling)

¢ Education and training opportunities must be supported through open learning relevant
in the context of a rapidly changing world of work;

e Access to high-quality educational opportunities that meet immediate demand for ‘digital
skills’ in the labour market created by the 4IR;

¢ Massive increases in short-course skilling opportunities for unemployed and underem-
ployed South Africans in parallel with wider government and private-sector efforts to rap-
idly grow new employment opportunities for those people;

e Curricula and educational programmes that are responsive to the accelerating pace of
technological change and the world of work;

¢ Blended teaching methodologies must be considered and will probably remain in the fu-
ture

e Social partners work together to develop human-centred solutions that consider the
needs of the most vulnerable

¢ Educational that enable much greater flexibility (how and where students access learn-
ing opportunities

e Accreditation systems that allow students to accumulate ‘stackable micro-credentials’
and recognition of learning outside formal national qualifications.

The certified “National e-Trainer in TVET” in Experiences
Mongolia — Concept of the training approach
Andreas Horfurter, elearning & Training Consult- » Standard templates must. ..

ant, Common Sense
D> support the local language;

The project to enable local TVET teachers to im- > be easy to use;

plement and develop digital learning and establish- > come with good tutorials and instruc-
ing multipliers for digital learning methodologies by

. o - tional guidelines.
a training of trainers in a multiplier_/ snowball ap- g

proach is used to ensure sustainability. This ap- » The role of multiplier teachers must be...
proach is part of a concept that is followed by the > clearly defined;

project in Mongolia. They also provide incentives N
like a certificate which is issued by AIMC,/Minis- > backed by management and authorities.
try/ GIZ/common sense after participants have par- » The digital learning related certification

ticipated in all aspects of this training AND imple-
mented their own training; they combine theory
and practice in each of the steps of the training so for CPD.
that theoretical inputs can always be tested by prac-

should be accredited

tice (used templates, local language, tutorials and in-
structional guidelines) the role of teachers must be
clearly defined, it’s the task of the management and
TVET authorities).
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E-learning empowerment training for teachers
in Sri Lanka — concept and training approach
Lara Oberheu, Advisor, GIZ Sri Lanka

Uwe Wickenberg, Consultant, Integration

The trainings want to empower teachers not only in
Covid times but also for the future. And this Needs
to have a specific mindset. New methodologies and
didactical concepts but also IT infrastructure are
needed to respond to the digital shift in TVET; this
was highlighted in the presentation from Sri Lanka.

E-Learning Empowerment Training

The methodology flipped classroom was used in the e-
learning empowerment training in Sri Lanka as an
example for participant-oriented e-learning -
learning content is worked out by the learners at
home and application and reflection of the learning
content were done in plenary sessions; this
approach has the additional value that participants
produced e-learning content during the training and
will use it later in the classroom. This also will
strengthen key competences (like self-confidence,
self-paced learning. . .); also, we emphasize the peer
learning among the participants. Outlook: how to
ensure that teachers keep working on e-learning
when they are back to school; therefore, we have a
follow up to “keep the fire burning”; the leadership
must be integrated fully.

for technical teachers at Vocational and Technical Training Institutes in Sri Lanka

Methodology:
Flipped classroom

- Learning content is worked out by the learners at home

- Application and reflection of the learning content

in plenary sessions

- Flipped Classroomn also served as an example for

participant-oriented e-learning

E-Learning Empowerment Training

for technical teachers at Vocational and Technical Training Institutes in Sr Lanka

Outcome:

* Developed e-learning modules that can be used in the
classroom and in distance education

« Strengthened e-learning competences

» Strengthened key competences (like self-confidence, ...)

www.giz.de/tvet-academy
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How can we achieve an impact?

What happens after the pandemic?

Organisational conditions must be created and the leadership of the institute must

support the integration of e-learning into day-to-day operations

through:
- Creation of the technological prerequisites at the institutes
- Consideration of the development time in the teachers’
teaching loads
- Curricular integration of the e-learning modules
The current momentum

can be used to modernise TVET
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Elements of an Eco-System for Digital Trans-
formation in TVET Vietnam and Approaches
for Implementation

Pham Xuan Hoan, Advisor, GIZ Vietnam

Which framework conditions for a digital shift in
['VET institutes are important to have?

1.

The TVET programme in Vietnam presented
its holistic approach of an “Ecosystem of Digi-
tal Transformation in TVET (DX)” which in-
cludes the different fields of interventions for
competence development

The government, ministry and 11 TVET insti-
tutions are fully involved; they have their strat-
egies and implementation plans on DX in

TVET

el

DX activities (advice, Studies, teacher training
to keep them updated, there is also some kind
of multiplier approach when build a commu-
nity of core teachers), teaching materials ...)
are always related / linked to the holistic ap-
proach

The approach shows very clearly how im-
portant it is to have a strategy and integrate all
relevant TVET stakeholder /nationwide and at
local level

TEACHING AND
LEARNING
METHODS

CONTENT
EDUCATION
AND TRAINING

OF EDUCATION AND
TRAINING

; DIGITAL ,
o mmxgxm '“‘m&“"'\) m
5 b / ' COURSEWARE /
/ DIGITAL
/' ADMINISTRATION _
AND
MANAGEMENT

Ho Tu Bao (2020)
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™

3. DX activities supported by the TVET Programme ]

Education
& training
content

Advice on training contents vs requirements of the 4" |.R and DX

Study on distance learning of TVET since 2018 and recommendations

Promote new teaching and learning methods on the digital environment

Teaching & Organize e-pedagogical training courses for multipliers

learning
methods

Support the national competition on e-teaching design

Develop guidance materials on online teaching and learning

Keep teachers updated with new competencies required by the 4" I.R

Teachers & Organize training and webinars on digital literacy, LMS Atingi, open

Students

educational resources (OER)
— Build a community of core teachers from 11 colleges

2300112021 Programme Reform of TVET in Viet Nam

— Digital platforms (OER, LMS, management) for TVET partners
— E-learning rooms, virtual conference room

— Cloud server solutions

- Training software, laptops, and other digital equipment....

Digital infra,
platform,
learning

resources

Digital
management,
administration

— DX strategy development for TVET partners
— DX training for leaders, taskforces
— Advice on IT architecture and digital identity of TVET

Regulatory - Poalicy review on DX in TVET
framework - Policy advice on distance learning
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Digitalization of Vocational Training — facing
the challenge and taking the opportunities
Kevin Wischebach, Christiani GmbH

The speaker highlighted two pillars who determine
the challenges of the digitalization process within
the TVET sectort.

Training processes:

1.

Analyse/ Specify Digital Transformation
Technologies in order to determine the com-
petences (which kind of digital technologies
you want to use?

Qualification of teaching and training pet-
sonnel: it is essential that training personnel
are trained at the very beginning of the entire
process. Afterall, the teachers, trainers and in-
structors are the zustigators and drivers of the
entire process = Ensure schooling and training in
the IR and AR area

Reinforce cooperation within and between
learning centres and institutions: it is enot-
mously important that vocational schools,

training centres or company training centres in-

troduce the same standard in order to stand-
ardize

I’\cademy | Further technical training and trainer qualification

Didactic process:

4. Ensure digital competence for all young people

(information and data literacy, communication
and collaboration through digital technologies,
digital content creation, safety (protect de-

vices), problem solving in digital environment)

Enabling the development of new knowledge
(training staff must be trained in hardware and
software and how to teach the content, for ex-
ample, when working in virtual space)

Reinforce competences that are difficult to re-
place by machines (u.a. content creation, tech-
nical management, communication are to be
done by humans...)

Reinforce lifelong learning Digital transfor-
mation is to be supported by AR/VR

Digital Transformation of vocational education and training - facing the challenge and utilizing the = ===

opportunities

Enabling the development of new knowledge -
XR Lab and Christiani Multi-user solution

The XR Lab...

... provides your company/organization the
opportunity to test training concepts and content in
virtual reality and augmented reality applications

In the XR Lab...

... you can not only use existing VR/AR/360°
learning applications, but also create your own
learning content.

As an experience and learning space for immersive
learning, new potentials arise for teachers and
learners that contribute significantly to learning
success and motivation.

www.giz.de/tvet-academy
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Digital teaching and learning specialist: A com-
prehensive, modular training portfolio on digi-
tal teaching and learning in TVET

Stefanie Schenk, GIZ Expert

Besides the availability of digital infrastructure, an
important prerequisite for successful digital teaching
and learning in TVET are the corresponding meth-
odological-didactic and digital competencies of the
teaching staff. Also, administrators are needed to
manage technical infrastructure, provide technical
support to teaching staff and advice the manage-
ment on technical decisions.

TVET teaching staff

anld

How do | manage and
support digital teaching
and learning activities at

my Institution?

Which framework do |
have to provide?

1 course

Managing digital teaching and learning

How do | design,
implement and evaluate
digital teaching and Institution?
learning activities?

At the same time, TVET management staff must be
aware of the relevance, opportunities, but also the
requirements and challenges of digital teaching and
learning to be able to ensure adequate financial,
technical and human resources.

The TVET Academy therefore developed a com-
prehensive, modular training offer addressing three
target groups of TVET personnel who are involved
in the implementation of digital vocational educa-
tion and training:

e TVET management
e TVET teaching staff

e Technical administrators

Technical admins

How do | technically
support teaching and
learning activities at my

How can | advice teaching
and management staff?

Digital teaching and learning basics

Page 76

Design of digital teaching and learning
activities

Implementation of digital teaching and
learning activities

Media production for digital teaching
and learning

Production of learning videos

Software for digital teaching and
learning

Hardware environments for digital
teaching and learning

Digital teaching and learning tool
workshop
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For those who are looking for more in-depth train-
ing, the TVET Academy developed the following

specialization courses:

TVET management

TVET teaching staff

Technical admins

How do | manage and
support digital teaching
and learning activities at

my Institution?

Which framework do |
have to provide?

1 course

Managing digital teaching and learning

www.giz.de/tvet-academy

How da | design,
implement and evaluate
digital teaching and
learning activities?

5 courses

Digital teaching and learning basics

Design of digital teaching and learning

activities

Implementation of digital teaching and

learning activities

Media production for digital teaching
and learning

Production of leaming videos

How do | technically
support teaching and
learning activities at my
Institution?

How can | advice teaching
and management staff?

4 courses

Digital teaching and leaming basics

Software for digital teaching and
learning

Hardware environments for digital
teaching and learning

Digital teaching and learning tool
warkshop
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Discussion

Which qualification do TVET teachers need to pro-
mote learning and skills acquisition with a view to
digital workplaces and modern technologies?

1. A German training provider (Christiani) rec-
ommends

(Joint) qualification of teaching and train-
ing personnel (Christiani)

Bosch (conference): Different mix of
skills; jobs will become more non-rotine,
they will require more analytical and inter-
personal skills; Bosch supports the inte-
gration of industry 4.0 by cooperation
with TVET institutions

Concept board — statement of participants:

technical, digital, didactical skills / IT lit-
eracy skills

e-learning planning and implementation
basics of e-learning ad tools knowledge

understanding of e-learning importance,
additional to old style approach

soft skills (motivation, communication)

be able to develop and analyse data

Which framework conditions for a digital shift in

['VET institutes are important to have?

1. Sri Lanka stresses the importance of adequate
framework conditions for the developing and
implementing of e-learning at the institutes;
they must be provided by the management of
the institutes / by superiors of decision-making
levels in the TVET landscape to promote the
integration of e-learning into day-to-day opera-

tions, in particular

Page 78

adequate technological prerequisites at
schools should be available

e teachers and students need an adequate
teaching and learning environment (internet
access, mobile devices)

e and they experienced that the recognition of
the development time for e-learning units in
the teachers’ teaching loads is important for
the acceptance

e Integration of learning modules into the cur-
ricular

In terms of competence development, it means that the
TVET management in TVET institutes and in the respec-
tive Ministry and/ or the TVET department level should be
integrated into the entire process of establishing e-learning
Structures.
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Final statements

“Complex learning environments —

mirroring complex work environments
Skills needed but also an appropriate IT infra-

structure:
1. You need technical ékills, otherwise You are ”Digital Concepts“
lost; you need technical and pedagogical and . _ )
digital skills

2. How in future? To work with the authorities
from the beginning to convince them about
relevance, that it is a meaningful approach.
Question: also competence development for
the authority?

3. Are technical books in future obsolete? As ed-
ucator you should have the knowledge to allo-

cate and select the sources. So also the regard-
ing the books CEDEFOP:

“Teachers cooperation: joint work spaces / exchange
knowledge

MOOCS — new content
Self reflection tools

Game based learning — online assessment (learning
progress)”
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