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Executive summary

This Best Practices in Education from Industry 4.0 Perspective report is a part of the Universities of the Future (UoF)
Erasmus + Knowledge Alliances project — a collaboration with universities, public bodies, and industry in Finland, Poland,
and Portugal. Industry 4.0 refers to the significant changes in industry enabled by recent technological advances. The
definition of Industry 4.0 used in this report includes also the service industry, as it allows for considering the larger
transformation of work brought by digitalization. The UoF project aims to support the development of Industry 4.0,
specifically through improving education both for students and current workforce. This report introduces benchmarks
on educational best practices in the field, and discusses their possible implications on how we organise education in the
future.

The potential cases to benchmark were identified through interviewing altogether 50 professors, teachers, students and
industry representatives involved in higher education. The benchmarks were to cover different geographical areas,
different stakeholders, various types of cases, and pedagogical trends. The 200 potential cases suggested in the
interviews were prioritised by their level of multidisciplinary, integration between players, focus on Industry 4.0, and
status as “first movers”. The ranking resulted in a total of 35 benchmarks divided into four categories by their main
organiser (governmental agency, industry, higher education institution, and student / alumni organization), and further
into 10 subcategories by their type (national strategy / initiative, workshop, course, program, platform, university,
network, training, company in the field of education, and event).

Shared elements of the benchmarks included collaboration across disciplinary, cultural, and institutional borders. In
addition, an increased need for interaction was an overarching theme; Almost all cases highlighted people as the key
ingredient and peer-to-peer learning was common. Majority of the benchmarks also identified people-related skills, as
multidisciplinary teamwork, as a central learning outcome. Further, applying elements of phenomenon-based learning
was highlighted as a way to support deep learning for Industry 4.0.

Based on this report, different stakeholders occupy different roles in facilitating learning around the emergence of
Industry 4.0. Governments were reported to create strategies and support initiatives for adopting Industry 4.0.
Governments support local companies in their transformation towards Industry 4.0 and act as initiators for multi-
stakeholder collaboration. Industry is putting effort into up-skilling their personnel, and creates open access course
material both on their own and in collaboration with higher education institutions. Higher education institutions were
seen as “hosts for learning”, well positioned to act as bridge-builders between different stakeholders. One of the growing
stakeholder groups is private educational players. Student and alumni organizations create new initiatives to accelerate
learning in the areas where formal educational system is lacking behind.

Some challenges were pervasive in the benchmarks. While collaboration was identified as one of the key success factors,
breaking the silos was also highlighted as a challenge. High quality education was often difficult to replicate or scale.
When creating new types of educational initiatives, the reputation and familiarity of the education provider was a key
issue. As transformation of work will modify the requirements for professional and working life skills, the main challenge
is to identify new and more effective ways for re-and up-skilling the future workforce.

This report highlights four key issues that need to be addressed in order to develop education for Industry 4.0:

[ERN

Flexibility and fast reaction to changes

N

Effective delivery of education

w

)
)
) Inclusiveness of the educational system
)

D

Opportunities for lifelong and life-wide learning
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Foreword

The world is changing at sometimes a dizzying pace. New technologies are opening up new possibilities across the
industry. Many jobs of today will look very different in the coming decades, and on the other hand, many jobs of the
future do not exist today. How do we educate for such a world? How do we play an active role in creating this world?
Although lifelong learning and collaboration between universities, industry and the public sector is not a new notion,
many questions need to be answered in order to rise up to the challenges we face today.

We created the Universities of the Future (UoF) project to help us find and co-create solutions for learning amidst the
fourth industrial revolution - Industry 4.0. The drivers of this revolution include new technologies and their applications
such as augmented reality, automation, big data analytics and cloud computing, changing the way work is done and
businesses and societies operate. This not only affects the needs for education, but also opens up new possibilities for
creating novel types of learning experiences in education. On the other hand, many of the exciting opportunities of these
new technologies come with a worry of whether we can rise to the challenge of creating more timely lessons and re-
skilling the workforce at large for digital skills unheard of just some time ago.

We believe we should come together to create the future rather than observe these changes passively from the side-
lines. The Universities of the Future project brings together the triple helix of academia, industry and public sector. As a
first step, we approached leaders in all types of organizations to curate together beliefs on what type of skills should be
learned for Industry 4.0. Well-developed domain-specific knowledge will need to be complemented by wide perspectives
and interpersonal skills. Education should foster the development of professionals who can thrive in these new
environments. (See the State-of-the-Maturity of Industry 4.0 report for further discussion on the identified learning
goals.)

On the other hand, in order to create a blueprint for the future of education, we need a better basis for understanding
how these learning goals could be achieved. To light the way to the future, we set out to understand the bright spots of
existing education to inspire and instruct people. Although our core project team comes from Finland, Poland and
Portugal, we have searched for cases globally. The 35 resulting benchmarks of educational initiatives come from varied
contexts, but all offer lessons on what can be useful on our quest to educate effectively in the era of Industry 4.0, whether
within governments, higher education institutes or the industry - or quite often, as a joint effort. This State-of-the-Art in
Education report aims to make these lessons available far and wide, acting not only as the foundation for further
development in the Universities of the Future project but hopefully sparking new initiatives by anyone interested in the
future of our society. It’s all hands on deck.

Tua Bjérklund, Professor of practice at Aalto Design Factory
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1 Introduction

Universities of the Future (UoF) is a Knowledge Alliance Project funded with support from the European Commission. The
project aims at generating a paradigmatic change in the way higher education institutions, businesses, industries and
governmental agencies cooperate within the framework of Industry 4.0.

The duration of the project is 2018-2021. The project consortium will produce three research-based reports: state-of-
the-art in education, best practices in education, and a blueprint for the Universities of the Future. The consortium will
organise events for fostering a community of practice and for developing the project outcomes in a participatory manner.
Furthermore, the consortium will create a Virtual Teaching and Learning Factory for Industry 4.0 as well as prepare
courses, lessons and pedagogical guides for teachers. Dissemination activities enable both producing and sharing the
outcomes with relevant stakeholders.

Universities of the Future is coordinated by Polytechnic Institute of Porto (Portugal). Othet higher education institutions
involved are Aalto University and Warsaw University of Technology. The industry partners include IKEA Industry Portugal,
Consair Patented systems Ltd. (Finland), and Willson & Brown (Poland). Public bodies involved are Portugal’s National
Innovation Agency, Academic Engineers and Architects in Finland, and The Polish Accreditation Committee. In addition,
the consortium has supporting partners Platoniq, Aalto University Student Union, Junta Digital, and INOVA+.

The UoF project is situated in a context of the Fourth Industrial Revolution, also referred to as Industry 4.0, in which
technological advances enable significant changes in industry. Industry 4.0 will not only increase resource and time
efficiency in most fields, it will also change the way people work. If Industry 4.0 is to become the standard in production,
it is not for only a select few to have the expertise to work in such an environment. In order to ensure that all future
workforce has the necessary professional and working life skills, we need to identify best practices of education for
Industry 4.0.

This report is structured in three sections. The first section describes how the best practices were identified and selected
as well as how the benchmarks were studied for the report. The second section presents 35 best practices from across
the world, widely different in scope but all with insights to learn from. The final section discusses the key insights of the
benchmarks and their possible implications. The final section also gives recommendations and highlights issues that need
further research.
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2 ldentifying, selecting and studying best practices

To find inspiration and common trends, challenges and aspirations, excellent educational initiatives from across the globe
were gathered. While wildly different in their form, scope and goals, each of these initiatives are either directly addressing
Industry 4.0 or addressing relevant skills to Industry 4.0, and all of them offer something to learn from.

The creation of benchmarks consisted of three phases: identifying potential cases for benchmarking, criteria-based
selection of the ones to look deeper into, and studying the best practices through interviews and other data available.

2.1 Identifying potential cases

The benchmarking process started with gathering information on potential cases, in order to understand the big picture
of the current educational offerings and approaches from the perspective of Industry 4.0. The search for benchmarks
was based on a snowball sampling approach and involved interviews of educational researchers, educational influencers,
the Universities of the Future consortium members, and the Design Factory Global Network (DFGN) members and
affiliates on five continents. The interviews resulted in identifying both potential cases and further people in the field of
education or working in companies within Industry 4.0, who were contacted to identify further potential cases. The total
number of interviewees in this phase was 56, including professors, industry experts, teachers, and active students (see
Table 1). Additional potential cases were identified in later interviews for benchmarking.

Group Number of interviewees*

Consortium members 14
Design Factory Global Network 27
Other professors and teachers 7
Other active students 5
Other industry experts 3
Total 56

*Each interviewee is included in only one group, even if they would belong to several groups, e.g. a professor who is a member of DFGN and the
Consortium is counted here only as a Consortium member.

Table 1: Interviewees in the first phase

In the interviews, those within the educational field were asked “Do you know of any future looking or innovative
educational initiatives?”, and industry experts were asked “How does you company educate your employees?”. From
there on, the interviews proceeded with open discussions, which more often than not continued to in-depth
conversations about education in general. As a result of these Phase 1 interviews, a list of 205 potential cases was created.

The listing included information that would help in selecting cases for benchmarking. The main player in each case was
recorded: governmental, industry, higher education institution (HEl), or student / alumni. The players and their
relationships are presented in Figure 1. Government bodies can support HEIs and industry through legislation and
allocation of funds. Industry and HEIs can collaborate, e.g. through HEIs providing research inputs for industry, or industry
providing projects for students. Both HEIs and industry provide teaching and re- and up-skilling to students and alumni,
who in turn organise peer-to-peer initiatives. Companies in the field of education are included in industry. The country
and continent of the proposed case were also recorded, as well as a brief description of what the case is (e.g. a course
on entrepreneurship or a university focused on problem-based learning) and why it should be included in the best
practices. Relation to Industry 4.0 was recorded in the listing to ensure that all of the cases would be either directly
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addressing Industry 4.0 or addressing relevant skills. In addition, the level of multidisciplinarity and integration between
players were examined, as they were repeatedly brought up in the interviews as important qualities in education.

Industry

Re/up - \
skilling

Re/up -
skilling /
/ Teaching

Student /

alumni
Peer-to-peer

Governmental

Figure 1: The players and their interactions

2.2 Selecting the cases

The initial criteria for selecting the cases was to cover all the players, to focus on cases directly addressing Industry 4.0,
and to cover cases across the globe with a primary focus on European cases. For the purpose of identifying cases most
relevant for the Universities of the Future project, a twofold approach to case selection was adopted. First, different
types of strategies and approaches by different educational players were covered. Second, the educational initiatives
were prioritised based on their level of multidisciplinarity, integration between players, and estimated status as “first
movers” (Figure 2). These were not criteria for dismissing any cases, except for the mandatory educational focus.

Strategies / Approaches Initiatives
National Multidisciplinary
Regional Multi-Stakeholder “First Movers”
Local/City-level Educational |
Focus

Cases involving various . Cases identified by the
Cases with clear e
players, preferably . R . ) ecosystem as “first
X educational intentionality "
accounting for all movers” and/or

dimensions of the triple and applicability to effectively innovative and
Industry 4.0

Case examples with
contributions from two or
more areas/fields of
studies.

helix, integration differentiating.

Figure 2: Criteria for case selection

The cases that matched the initial criteria were prioritised according to the degree that they were 1) based on a need, 2)
based on a practical approach, 3) crossing educational gaps, 4) relevant for lifelong learning, or 5) mentioned several
times in the interviews. The resulting selection of potential cases was further classified based on the type of initiative,
key players, continent, pedagogical trends, and skills covered (Table 2). As looking into all potential cases would have
been impossible, priority was given to cases that are 1) multidisciplinary, 2) have a high level of integration between

WIV=RSITi=S O= Td= ~UTWR= o



N 2 ¢ y Co-funded by the
. Erasmus+ Programme
: % ) of the European Union

players, 3) are directly addressing Industry 4.0, and 4) were ranked the highest in the first phase of selection. Any one
case selected for benchmarking could match several attributes within these categories.

Players Pedagogical trends Continents
_Governmental Phenomenon-based learning Europe

Industry (including private players) Design-based learning North America
HEI Team teaching South America
Students / alumni Peer-to-peer Asia

Africa

Oceania

Global

NS ’ Type

Tech-fluency Workshop

Business thinking Course

Sustainable development Programme

Futures literacy Platform

Systems thinking University

Meta-cognitive skills Network

(Multidisciplinary) Teamwork Training

Reliability / responsibility Company in the field of education
Empathy Event

Leadership National strategy or initiative
Communication Re-skilling

Networking / social skills Up-skilling

Problem solving skills HEls collaborating

Creative thinking Industry — HEI collaboration
Critical/analytical thinking Open education
Experimentation Free education

Knowledge management E-learning

Decision-making /judgement Practical approach
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Ethical thinking

Table 2: The players, pedagogical trends, continents, skills, and types to be covered

*

2.3 Studying the best practices

The process of bechmarking included getting familiar with the case, interviewing the key people, and documenting the

benchmark. Aalto University provided the instructions (Appendix 1) and the template (Appendix 2) for doing the

benchmarks. The benchmarking activities were divided among the Universities of the Future consortium members as

follows:

e  33% Aalto University: ~13 benchmarks
e 27% Warsaw University of Technology: ~10 benchmarks

e  27% Porto Design Factory: ~10 benchmarks

e  13% Aalto University Student Union: ~5 benchmarks

The selected benchmarks along with their main players, type, geographical location, and the data sources used are

presented in Table 3. The cases are heavily focused on Europe, but divided across the countries. However, the cases lean

towards the consortium countries, Finland, Poland and Portugal.

Initiative

Continent

Data source

Finland’s strategy Europe online material, 1 interview
INCoDE.2030 Europe 2 interviews, online material
Government . . .
Industria 4.0 Europe 1interview
Polish Broad Alliance for . . . .
. . Europe online material, 1 interview
Digital Skills
. 2 interviews, observations,
Workshop d.school Pop-Outs N. America . . . .
teaching materials, online material
Aalto Fellows Europe 2 interviews
Creative Semester Project Europe 5 interviews
Forge for Industry 4.0 . .
Course & ¥ Europe 5 interviews
Leaders
HEI ME310 Global 4 interviews
Protocamp Europe 1interview
AiR 4.0 Europe 1interview
Bachelor of Creative Australia 1 interview, university material
Programmes  |ntelligence and Innovation ! ¥
. Europe and . .
Codebus Africa . P 3 interviews
Africa
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SWitCH() Europe 2 interviews
Tiimiakatemia Europe 2 interviews
University of Cincinnati co- . . . . .
¥ N. America 2 interviews, online material
op program
Uni . )
niversity of Waterloo co N. America 1 interview
op program
Aalto Industrial Internet . .
Europe 5 interviews
Campus
Design Factory Global . .
esign Factory Globa Europe 2 interviews
Network
Platforms Learning Factory Europe 1 interview, research articles
MOOC.fi Europe 1 interview, online material
Platform for Industry 4.0 . .
Europe 6 interviews
Competence Centres
Universities Singapore Unlver5|tY of Asia 5 interviews
Technology and Design
Networks FITech Europe 3 interviews
ASTOR Europe 1 interview, online material
Training Elements of Al Europe 2 interviews, doing the course
KONE Industrial School Europe 2 interviews
Industry Platforms Futurice Europe 1 interview, company material
42 Silicon Valley N. America 1 interview, online material
Companies
in the field Founders and Coders Europe 2 interviews
of education
Singularity University Global 1 interview, online material
Courses BEST Courses Europe 3 interviews
Student / Howtomo Europe 1 interview, online material
| . Platforms
aiumnt Startup Sauna Europe 1linterview
Events Dare to Learn Europe 2 interviews

Table 3: Selected benchmarks by category and subcategory
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3 Best practices to learn from

In this section we describe 35 outstanding educational initiatives. The cases are representative of a wide array of different
educational components, ranging from national strategies to single courses and everything in between. They are divided
into four categories according to their main responsible players: government, HEI, industry, or student / alumni, that are
further divided into subcategories based on the types of initiatives covered (see Table 3).

Each benchmark includes an “infobox”, that gives a short overview of the case. It lists the type of the case (e.g. a course
or a workshop) and the players involved (governmental agency, higher education institution, industry, student / alumni).
A short rational for why the case was selected as a benchmark is given. Also, indications on what is being taught, the level
of multidisciplinarity, the degree of integration between players, and the relation to Industry 4.0 are included.

What is taught
e Tech /Business / Design / Soft skills

Level of multidisciplinarity
e  One discipline or several similar disciplines / Two to three disciplines / Four or more disciplines

Level of integration
e  One player / Several players of one kind / Different kinds of players

Relation to Industry 4.0
e Directly addressing / Addressing relevant skills

Please note that while the benchmarks aim to be presented in an objective manner, they are based on the perspectives
and information provided by the informants.

3.1 Government

This section includes national Industry 4.0 preparation strategies and initiatives of Finland, Poland and Portugal. The
benchmarks on strategies include the educational aspects of the national broader Industry 4.0 preparation strategies.

3.1.1 Finland’s Industry 4.0 strategy

Finland

The term fourth industrial revolution is not used in any of
Finland’s strategies. In order to better accommodate for | Playersinvolved: Governmental

service industries, which represent a majority of Finnish Type: Strategy

industry, the transformation of work is seen as a more suitable | Why: Finland is known for its work on forecasting
term. The World Economic Forum serves as a platform | the future, and has set high goals for becoming a
providing information for strategy building, both from | leaderin Al and in information policy, both relevant
industry and society, focusing on technology. Denmark’s themes to Industry 4.0.

Disruption Council has been a benchmark in planning for the | What is taught: tech, business, design, soft skills
transformation of work. In general, Finland’s strengths lie in | Multidisciplinarity: Four or more disciplines
cooperation: industry cooperation is widespread, and it is Integration: One player

relatively easy for any individual to reach out even to top level Relation to Industry 4.0: Directly addressing

decision-makers. In addition, Finland is known for its work on

anticipation and forecasting the future. !

Due to the organisational structure of the Finnish government, there is no single specific strategy addressing the
transformation of work in Finland. This benchmark will focus on four different strategy components: The Government’s
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common drivers for change, Finland’s Age of Artificial Intelligence, Finland’s information policy, and Towards the world’s
most competent nation - Future Review of the Ministry of Education and Culture. The parliament’s Committee for the
Future is involved in the anticipation and forecasting work, so the government’s proposals will not come as surprises to
the parliament. The Parliament’s Committee for the future also acts as a guiding and combining force to the future
reviews done by each ministry.!

The Government’s common drivers for change is Finland’s take on the transformation of work. The first part is focused
on building a shared understanding of the topic, and the second, unpublished at the time of writing, on building solutions
and policy choices. The transition of working life is seen as the biggest challenge in Finland. The changes will include new
forms of organisations and self-employment, platforms, and sharing economy, blurring traditional divisions between
employer and employee, working and non-working, and entrepreneurship and paid employment.?

Work will be conceptualized through activities and results instead of hours, employers or titles. For a society to be able
to benefit from the new opportunities, legislation needs to follow. For example, the definitions of working and
unemployment may need to be modified. Education is no longer a guarantee for good incomes and a secured job.
However, the loss of jobs does not equal loss of work, but rather a change of work. As work is changing, so do the needed
competences and education. Continuous learning is becoming a requirement, as skills need to be updated. It would be
natural, that studying will become a part of one’s work, and together with the increased freedom from a place and time,
boundaries between work, studies and leisure time are blurred.?

The well-acknowledged megatrends are underlying the transformation. At the core of it are technological advancements,
mainly automation, robotics, and artificial intelligence, along with the development of sharing and platform economies.
These changes have separated economic growth and work, as high growth rates do not anymore indicate high
employment rates. According to the Report on the Future, artificial intelligence is the biggest driver of change, as it
generally moves the work people do towards highly specialized tasks, networked interaction and problem-solving. This
enables more autonomy and self-direction, which needs to be reflected in the legislation.?

Finland has set becoming a frontrunner in applying artificial intelligence as a strategic goal. Being able to adapt the
technology rapidly and with flexibility is seen as crucial for Finland’s future economic growth and employment rates.
Companies are seen as leaders in the application of Al, and international cooperation is crucial. The public sector should
be able to provide better service through becoming more efficient with the use of Al. The technology is forecasted to
have strong impacts on society as a whole, affecting all sectors. Interpersonal and communication skills are emphasized,
and education should support the society through the time of change.?

Finland’s Age of Artificial Intelligence report outlines eight key actions to achieve this strategic goal. 1) Enhancing the
competitiveness of companies through the use of artificial intelligence will be supported by enterprise-driven ecosystems
and government incentives. 2) The use of data in all sectors is improved through accumulating and enriching Finnish data
resources, opening personal data to citizens, and encouraging data providers to pilot ways to turn data into products. 3)
Speeding up and simplifying the adoption of artificial intelligence will be driven by an Al accelerator and by opening
environments for trials. 4) Ensuring top level expertise and attracting top talent will be supported by firstly creating a
Centre of Excellence for applied basic research, secondly by working actively to attract international experts and finally
by creating a master’s degree in Al to nurture new talent. 5) Making bold decisions and investments is enabled by an
active government strategy, and increasing research and funding. 6) Creating the world’s best public services will be
enabled by creating an Al-based assistant for citizens and public administration, and by ensuring that various data
functions together. 7) Establishing new cooperation models means improving cooperation between the public and
private sectors in order to eliminate legislative obstacles, and to minimise the negative effects of the work revolution. 8)
The final key action is making Finland a trendsetter in Al through being active in international development and through
creating a strong image by emphasising strengths.?

The current Finnish government has a second aim on the side of becoming a leader in artificial intelligence: to become a
leader in information policy. This is interesting in an EU context, as the information policy report will outline Finland’s
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policy-level participation in the EU and other international forums. The report was not published at the time of writing,
but the themes will include outlining the information policy, making use of Al, solving the competence needs it brings,
and the platform and data economy. These are all themes that were identified as crucial in the Government Report on
the Future. Matters to be covered include information security, data protection, gathering and combining of information,
and information disclosure and storage. As societies are becoming increasingly networked and information intensive, the
pressure to create policies covering information issues grows, as does the importance of both information and policies
around it. 4

Each ministry has also done their own report on the future. The reports lay out the requirements and focus areas for the
government term. Towards the world’s most competent nation - Future Review of the Ministry of Education and Culture
outlines Finland’s strategy in improving productivity, employment and competitiveness based on trust and aimed at
providing opportunities and meaningful life to Finnish citizens.

The Future Review on education notes that even as the Finnish school system is excellent by international standards,
there are signs of a lack of trust in the system. The system responds too slowly to changes in the future of work. The
importance of qualifications and degrees is becoming open to question, while the educational system is tasked with
solving increasingly complex problems. High levels of education and the ability to harness creativity are crucial for Finland
to be able to keep up the quality of public services, employment rates and productivity. Another aspect that the
educational system needs to address is meaningful life. Providing education to individuals on their interests can enable
them to become motivated workers who find meaning in their jobs. This should translate to good economic outcomes.®

The main points of the strategy of the Ministry of Education and Culture are to reverse the trend of deteriorating learning
outcomes of basic education by investing in it, early interventions, and more individual attention to immigrant students.
Raising the level of education to ensure attracting jobs to Finland will be done by ensuring that all citizens complete at
least a secondary level qualification, creating fewer higher education institutions with higher impact, starting language
education earlier, increasing the language selection, and encouraging international mobility. The term life-wide learning
is used to describe learning that happens throughout life and in different contexts. Providing possibilities for life-wide
learning is seen as an important task in order to safeguard the possibilities against the threats the transformation of work
and society create. Providing these possibilities is done through several ways: 1) Reforming funding models of adult
education, 2) creating more student-focused individual study paths and flexible education, 3) reacting faster to changes
in the environment by working together with employers and recognizing informal learning, 4) creating a digital service
package to support life-wide learning, 5) developing vocational education and training, 6) creating new education models
for up- and re-skilling done by universities, 7) increasing the openness of educational material, and 8) creating new
solutions for funding studies. Finally, the information policy will be created so that it supports a society of education and
culture through using information for competence building and ethically sustainable service development.>

“Globalisation, scientific and technological development, transformation of work and
demographic change will require new types of competence, individual educational pathways
and continuous updating of competence. The Finnish education system will enable life-wide
learning and transitions between levels and sectors of education regardless of the student’s
earlier choices.” *

Why

Technology is moving forward at a fast pace, and changing the way we work. The technological advancements bring
enormous potential, but also a risk of slower or even negative growth and of a decrease in employment rates. To benefit
from the potential and to avoid the pitfalls, it is necessary to have government funding and legislation directed towards
fast adaptation of new technologies as well as educating the workforce and students. The Future of Work report provides
a mutual understanding, and the different future reviews define more concrete actions to be taken. Two major strategic
components related to technological advancements are outlined in the artificial intelligence and information reports.
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Stakeholder experiences

Finland’s expertise in Al, high quality data and cooperation are seen as strengths when applying Al within the private and
public sectors.? Elements of Al, a course discussed in a different benchmark, has become the most popular course in
Finland. This can be seen as an indication of the Al strategy starting to work.

Challenges and central considerations

The aforementioned changes along with technological advancements affect key social structures of the welfare society,
like the tax base, and create a pressure to reform the competence base, legislation, and the role of trade unions and
protection of interests. Fast technological advancements set new requirements to the labour force, and as their resources
are highly varied, creates a risk of growing inequality.?

The challenges in becoming a forerunner in applying Al are related to Finland’s small size, as Finland has limited resources
and a small internal market.3 These challenges can be overcome by close cooperation both nationally and internationally,
and new “born global” companies.

The Future

The government conducts a new future review once each four years long electoral term, as does each of the ministries.
The future reviews are intended to provide a forecast for the next ten to twenty years. The next future review is likely to
be made in 2021, but until then, different Finnish stakeholders continue to work towards the goals outlined in the current
future reviews.

Key takeaways

Interpersonal and communication skills are emphasized, and education should support the society through the time of
change.® Fundamental ways in which HEIs can react to the changes include creating new degrees on emerging topics.

The Finnish strategy is based on the fact that society will change. The key strategic reactions are to focus on Al and
information policy. The key actions are to increase cooperation between the private and public sector, and also within
education.

High quality forecasting work is crucial, and it should be continuous, done by several different entities and on all sectors.
However, forecasting the future is always difficult and uncertain, so the societal structures and education need to become
more flexible. Collaboration between different sectors is required to react to changes fast and even before they happen,
which can be done only through increased dialogue and mutual respect and trust.

One key question is how to match the information on individuals and information on the changing work in a way that
enables better planning and guidance.

Link: On the strategy for artificial intelligence https://www.tekoalyaika.fi/en/

Interviews: Ministerial representative
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3.1.2 INCoDe.2030 — National Initiative for Digital Competences e.2030
Portugal

INCoDe.2030 is an integrated public policy initiative put Players involved: Governmental, HEI, industry

forward by the Portuguese government to enhance digital Type: Initiative, industry — HEI collaboration, up-
competences. It was launched by the Portuguese Prime
Minister on April 3, 2017 and revised in March 2018, and it

aims to strengthen digital competences in the Portuguese

skilling
Why: INCoDe.2030 is a national-level,

comprehensive public policy initiative willing to

population and place Portugal at the top of the European enhance the digital competences of the Portuguese

countries in this regard. population, with a strong focus on the digitalisation

The initiative is presented as relying on a broad concept of of the economy and the promotion of economic

“digital competences”: the ability to access digital media and competitiveness, but also a concern on social equity

ICT, understand and critically assess content, and and citizenship.

communicate effectively, as well as to produce new What is taught: tech, design, business, soft skills

knowledge through research, which involves processing Multidisciplinarity: Four or more disciplines

information, communicating, interacting with and producing Integration: Different kinds of players

digital content. The concept of digital competences is also Relation to Industry 4.0: Directly addressing

linked to the use of digital technologies to design new solutions for different types of problems, the integration of
interdisciplinary knowledge and data analysis, intensive use of artificial intelligence, the use of advanced instrumentation
and communication networks and mobile systems, and the development and programming of cyber-physical systems.
This involves hardware and software and extends the concept of ICT to electronics, automation and robotics.

By engaging a broad range of stakeholders — government and public bodies, industry and other private sector players,
schools, HEIs, R&D units, and civil society (including members of vulnerable groups, such as elderly people, children, or
people with special needs) — INCoDe.2030 wishes to overcome three challenges: 1) Ensuring digital literacy and inclusion
for full citizenship; 2) Encouraging specialisation in digital technologies and applications to improve employability skills;
3) Producing new knowledge in the context of international cooperation.

INCoDe.2030 is structured around five axes: 1) Inclusion (ensuring that the whole population has equal access to digital
technologies to obtain information, communicate, and interact with others); 2) Education (ensuring the education of the
younger population by stimulating and reinforcing digital literacy and digital competences at all levels of schooling, and
also as part of lifelong learning); 3) Qualification (capacitating the active population by providing them with the
knowledge they need to become part of a labour market that relies heavily on digital competences); 4) Specialisation
(promoting specialisation in digital technologies and applications to improve employability and create higher added value
in the economy); and 5) Research (ensuring conditions are in place for the production of new knowledge and active
participation in international R&D networks and programmes).

Each axis includes a set of specific measures and flagship projects. Axis 1, inclusion, is now focusing on the creation of an
integrated network of public communication services to facilitate access to the Internet by everyone. It is also advancing
the development of a decentralised network of “creative communities for digital inclusion”, involving vulnerable groups
and people with very low digital literacy. Axis 2, Education, proposes a programme of qualification of school teachers in
ICT areas. Axis 3, Qualification, is promoting initiatives aiming at the digital qualification and specialisation of active,
employed and unemployed population, to leverage the digital transformation of enterprises. It is also promoting a
programme for qualification and digital specialisation in the Public Administration. Axis 4, Specialisation, is focusing on a
programme that will boost the usage of Data Science in Public Administration, to improve decision-making and the
formulation of public policies. Axis 5, Research, wishes to develop a “National Network for Advanced Computing”.

INCoDe.2030 is coordinated by the Portuguese Government and financially supported by “Portugal 2020”. Its governance
structures include the “Permanent Forum for Digital Competences”, which to mobilise the different stakeholders and
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stimulate their engagement in the initiative, a “Coordination Team” comprising a general coordinator and coordinators
for each axis, and a “Technical Secretariat”, based at the Portuguese Foundation for Science and Technology.

Why

Even though Portugal is close to the European median in terms of digital competences (the country is ranked 15% in the
2017 Digital Economy and Society Index of the European Commission), indicators suggest that the country needs to
reinforce basic ICT competences, which can be done through increasing internet usage levels and having a clear focus on
human capital. The lack of basic digital competences of large portions of the Portuguese population is seen as an
additional factor of socioeconomic inequality and an obstacle to full citizenship and socioeconomic development.

The government also believes that the country must invest in making the most out of the growing availability of jobs in
the digital market, by reinforcing its training infrastructure and providing the opportunities for re-skilling and up-skilling.
At the same time, the country must be an active agent in the global effort to produce new scientific computing
knowledge, and develop the capacity to manage and use large amounts of information, this way boosting innovation and
helping to better position the Portuguese economy in the European and international scenes.

Stakeholder experiences

The INCoDe.2030 initiative will be promoted by bringing together and encouraging the collaboration between a large set
of very different public and private organisations. The first measures and flagship projects are now being put forward,
and there is still no sound feedback on them, but all stakeholders agree this is a needed strategy and are confident it will
attain its goals and favour the country’s modernisation.

Challenges and central considerations

The fact that this is a national-level, large-scale initiative, involving a multiplicity of stakeholders, is undeniably the major
challenge of INCoDe.2030. The promoters identify the following as key success factors: the engagement and active
participation of the various sectors of “state bureaucracy” involved; the coordination between public and private agents
and the ensuring of clear contributions by the academia, companies, NGOs and representatives of the civil society; the
mobilization and active participation of local populations and different social groups, namely those usually more
distanced from the “digital world”; the capacity to operationalise and actually implement all proposed measures; and
the ability to publicly promote the initiative and ensure a strong use of the initiative’s digital platforms.

The Future

Overcoming the main challenges of the initiative and meeting the aforementioned key success factors will be decisive for
the consolidation and future development of all INCoDe.2030’s measures. An “Observatory for Digital Competences” has
been set up by the Directorate-General for Statistics on Education and Science, which will monitor and regularly report,
in collaboration with the National Statistical Institute, on the initiative’s progress, taking into account the set of indicators
and goals that have been established.

Key takeaways

Given the early phase of implementation of this initiative, it is too early to identify key lessons learned from it.
Notwithstanding, INCoDe.2030 represents the active commitment of Portugal’s government to the promotion and
coordination of an integrated, long-term strategy of digitalisation of the economy. It is a multi-level, multi-stakeholder,
complex strategy with well-defined goals and structured assessment mechanisms that tries to comprise the different
sectors of the country’s economy and society, with a focus on advanced research and Industry 4.0, but also concerns with
the modernisation of Public Administration and the promotion of citizenship and social cohesion through digital inclusion.

Link: http://www.incode2030.gov.pt/
Interviews: a staff member and a project coordinator

WIV=RSITi=S O= Td= =UTUR= @


http://www.incode2030.gov.pt/

\ Co-funded by the e,
Erasmus+ Programme [
of the European Union e

3.1.3 Industria 4.0 (Industry 4.0 National Strategy)
Portugal

Portugal Industria 4.0 — or Iniciativa Portugal i4.0 — is an Rk .
o L Players involved: Governmental, HEI, industry
initiative of the Portuguese government aiming to accelerate . .
. , . Type: Strategy, re-skilling, up-skilling
the adoption of Industry 4.0 by the country’s business o .

] . . . . Why: Portugal Industria 4.0 is the Portuguese
community. It was publicly launched in April 2016 and in the .
. . . government national-level strategy recently put
following months around 120 companies and other entities .
. . forward to encourage the adoption of Industry 4.0
worked together to provide the government with a set of i . .
. . . . by the country’s business community, through a
recommendations to favour this technological, economic and o . .
. . i . vast array of measures aiming at disseminating
social transformation. In January 2017, an integrated national .
. . . Industry 4.0 concepts and favouring technology
strategy for Industry 4.0 with an action plan consisting of both o . .
. . . . assimilation by Portuguese businesses, promoting
public and private measures was announced. It is estimated ] ] ]
. . Portuguese companies as international Industry 4.0
that these measures will have an impact on more than 50,000 . o
. L . . o players, and attracting foreign investment to the
companies operating in Portugal and will allow, in an initial i .
country’s Industry 4.0 start-ups and companies.

What is taught: Tech, soft skills

The management and monitoring of the plan is the Multidisciplinarity: One discipline or several similar
responsibility of COTEC Portugal, a non-profit business disciplines

association and entity of public interest with the mission of | Integration: Different kinds of players

promoting the competitiveness of companies established in Relation to Industry 4.0: Directly addressing

Portugal, through the development and the diffusion of a

phase, for the training of more than 20,000 workers.

culture and a practice of innovation as well as of knowledge, especially that generated in the country. COTEC’s business
network encompasses multinational companies, major national economic groups and SMEs, operating in most sectors of
activity. Several of COTEC’s associates are members of Portugal Industria 4.0’s Strategic Committee, which was
responsible for the validation of the strategy’s measures and functions as its advisory body.

The i4.0 strategy was built using a bottom-up approach: 88 companies coming from four key strategic sectors of the
Portuguese economy (automotive, fashion & retail, agro-industry and tourism) and 25 other both public and private
organisations participated in interviews, workshops and auditions in spring 2016. They came up with a set of measures
to boost the adoption of Industry 4.0 by companies. This set of measures was then validated by the Strategic Committee,
which includes several multinationals with i4.0 experience in their countries of origin, as well as other Portuguese
companies and relevant entities. The activity resulted in a strategy with three main objectives and 64 measures, many of
which are already being implemented by different public and private stakeholders. Portugal Industria 4.0’s objectives
are: 1) Accelerating Industry 4.0 concepts and technology adoption by Portuguese businesses (providing the business
community with knowledge and information; promoting a set of tools for business transformation; empowering and
readjusting the workforce); 2) Promoting Portuguese companies as international Industry 4.0 players (financing the
scientific and technological ecosystem; creating a favourable context for the development of i4.0 start-ups; promoting
national technological solutions abroad); and 3) Making Portugal an attractive location for investment in Industry 4.0
(promoting the country as a hub of experiences and know-how sharing in order to attract resources; creating favourable
legal and fiscal conditions for i4.0-related investment).

Portugal Industria 4.0’s measures are divided into six strategic pillars: HR training and upskilling; technological
cooperation; i4.0 start-ups; financing and investment incentives; internationalisation; and legal and standards
adaptation. The strongest focus is on HR training and upskilling, with a total of 22 out of 64 measures. 14.0’s training and
upskilling measures are intimately articulated with Portugal INCoDe.2030, the public policy initiative put forward by the
government to enhance the digital competences of different age and social groups. Portugal Industria 4.0’s flagship
projects include “Siemens Academy”, the “PSA-Mangualde Centre”, a “Digital Skills Programme”, the development of
“i4.0 technical courses”, the launching of “Learning Factories”, the creation of a “start-up accelerator” in Porto, and the
promotion of a funding programme for international missions.
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The strategy’s funding model combines public and private funding. An overall investment of € 4.5 billion has been
budgeted for the 2017-2020 period. Half of this sum will be made available mainly through Portugal 2020’s ERDF funds.
Different financial tools will be used (loans, tax deductions, vouchers and open calls). Through “Vales Industria 4.0”, for
instance, a total of approximately € 12 million will be distributed to SMEs in the form of € 7.500 vouchers to support
digital modernisation.

Why

Portugal is seen as having the infrastructures and the innovation capacity needed to take a lead in Industry 4.0. The
Portuguese government believes this is a clear opportunity for an economy which in other historical periods was impaired
by its peripheral geographical location and small internal market. Nevertheless, digital skills have been identified as one
of the country’s main weaknesses. Altogether, Portugal is faced with the challenges of finding the skills it needs to deal
with Industry 4.0 and effectively applying these skills. Bearing this in mind, in 2016 and 2017, the government launched
a comprehensive strategy for the digitalisation of the economy, with a twofold approach: a general programme for the
development of digital competences — INCoDe.2030 — and a specific strategy for Industry 4.0 — Portugal Industria 4.0.

Stakeholder experiences

Portugal Industria 4.0 is needs-oriented and demands strong support and involvement of the private sector. The
government relies on private investment to carry out half of the strategy’s measures. Private companies’ participation in
the development and funding of the measures is considered a key factor for the success of the initiative. The
implementation of the more than 60 measures of the strategy will be gradual over its four years. At the end of March
2018, the government announced that more than three-fourths of the strategy’s measures were already executed or
underway. It wasn’t yet possible to quantify the total amount of private funds invested in the strategy’s measures.
Although preliminary results haven’t yet been assessed by COTEC, a high degree of interest and awareness on the
initiative has been observed.

Challenges and central considerations

Due to its early implementation stage, it is difficult to analyse the outcomes Portugal Industria 4.0 has produced. The lack
of mechanisms to guarantee the expected private investment and leverage, as well as scepticism and social apprehension
over job losses related to Industry 4.0 seem to be among the major challenges the initiative faces.

The Future

The expected impact of the strategy is to position Portugal as an international key player in Industry 4.0 by raising
awareness on this technological, economic and social transformation, and by providing the tools to upgrade the
Portuguese industry, training the country’s workforce, and attracting investment. Originally focused on four key
economic sectors, the Portuguese government has been working on replicating the same design approach to involve
representatives from other sectors, such as fintech and media companies.

Key takeaways

Portugal Industria 4.0 is the government-led national strategy for boosting Industry 4.0 in the country. It encompasses
measures pointed at the development of skills, new methods, and digital applications in key strategic sectors of the
Portuguese economy. Its distinctive, and possibly replicable, factors are 1) the bottom-up approach to its design and
implementation, with the direct involvement of companies, associations and public bodies, 2) a realistic assessment of
the industries’ needs, 3) the public-private partnership put forward to fund these measures and ensure their
implementation, and 4) the selected management model, which is assured by a non-profit business association, with no
physical office.

Link: https://www.industria4-0.cotec.pt/

Interviews: a staff member
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3.1.4 Platform for Industry 4.0 - Competence Centres

Poland

The Platform for Industry 4.0 - Competence Centres is an . .
o o ) Players involved: Governmental, HEI, industry
Initiative of the former Ministry of Economic Development L - .
o ] Type: Platform, re-skilling, up-skilling, practical
(currently Ministry of Entrepreneurship and Technology), approach
aimed firstly at identifying the potential of applying Industr
y ying . P PPyINg Y Why: The Competence Centre is a central initiative
4.0 and secondly at making entrepreneurs aware of the L . , .
o o ) (proposed by the Ministry), aimed at increasing the
existing opportunities. The platform also gives proposals .
) . o . knowledge of entrepreneurs in order to transform
tailored to the profile and needs of specific companies. The . .
the industry in Poland.

What is taught: Tech
Multidisciplinarity: One discipline

concept has its origins in Germany, and more information can
be found in the benchmark on Learning Factory.

Leaders of Industry 4.0 visit companies to talk about the | Integration: One player
benefits of using Industry 4.0 solutions. They assess the | Relation toIndustry 4.0: Directly addressing

maturity of the solutions of a given company (according to a

standardised test) and propose changes. Currently there are three Competence Centres: Masovian, Silesian and Greater
Poland Industry 4.0 Competence Centres. The goal is promoting the idea of Industry 4.0 - Industry 4.0 technologies and
their combination, assessment of the company's level of advancement, business models related to the introduction of
new technologies in the company, and advice on the use of new technologies. They aim to establish staff trained on same
standards and representing an equal level of technical knowledge and knowledge regarding new technologies, their
evaluation and business models. Key success factors are the provision of adequate legal regulations, particularly in the
area of data processing, and support for science. The concept and key stakeholders of Platform for Industry 4.0 is
presented in the figure below.
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Concept of Industry 4.0 Platform in Poland

Industry representatives who participate in Competence Centre activities learn the idea of Industry 4.0, Industry 4.0
technologies and their combination, assessment of their company's level of advancement, and business models related
to the introduction of new technologies in the company. Industry can participate in different activities like informative
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and promotional activities, dedicated presentations on the possibilities of implementing Industry 4.0, reference
meetings, visits to companies, symposiums, and seminars. Moreover, they can participate in trainings like industry
seminars, inhouse training, train the trainer and self-test.

The teachers are Industry 4.0 leaders, who are trained in one of (currently three) universities: Warsaw University of
Technology, Poznan University of Technology and Silesian University of Technology. Industry profits from this initiative
by raising their own level of knowledge on Industry 4.0 specific solutions. They can raise their own technological maturity,
and become more competitive. Ministry of Entrepreneurship and Technology profits by improving the level of knowledge
about Industry 4.0 among Polish companies.

Why

In the era of the fourth industrial revolution, it is crucial for national economies that companies implement the needed
changes fast. To support them, there are several government-backed initiatives, like the Competence Centres. They are
aimed at educating people in companies, so they can then support their companies through the transformation.

Stakeholder experiences

There is not much information yet on how well the Competence Centres work. Based on the feedback that has been
given to competence centres in Germany, the initiative should improve the readiness of companies to move towards
using Industry 4.0 technologies. The model has worked well in Germany, giving it positive outlooks in Poland as well.

Challenges and central considerations

When training employees of companies there is always a risk that they will not be able to transfer their learning into their
companies. To avoid the work being lost, the people participating in Competence Centre activities should hold certain
positions that enable them to effect changes within their companies.

The Future

There are plans to increase the number of Competence Centres.

Key takeaways

To be able to move fast to Industry 4.0, it is necessary to take measures both in educating university level students and
supporting companies. The Competence Centres provide an affordable way for participating companies to understand
the concepts and to take steps towards Industry 4.0.

Links:

Polish Roadmap to Industry 4.0: https://ec.europa.eu/futurium/en/system/files/ged/07 2017.01.31-
02.01 jan_stanilko_industry 4.0.pdf

Manufacturing sector in Poland: Initiatives on the way to Industry 4.0 https://ec.europa.eu/growth/tools-

databases/regional-innovation-monitor/sites/default/files/report/Industry%204.0%20Platform Poland.pdf

Silesian Competence Centre: https://www.facebook.com/SCKP4.0/ (in Polish) and
http://przemysl40.polsl.pl/ (in Polish)
Interviews: four HEI representatives, two government officials
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3.1.5 Polish Broad Alliance for Digital Skills

Poland

Launched in July 2013, the Broad Alliance on Digital Skills

) o o . Players involved: Governmental, HEI, industry,
(Szerokie Porozumienie na rzecz Umiejetnosci Cyfrowych w

student / alumni

Polsce) aims to make the needs of general digital education L
) ai g '8! ucatt Type: Network, HEIs collaborating, industry - HEI

ded devel t priority in Poland. Th t
regarded as a development priority in Polan e partners are collaboration, up-skilling, open education
Why: The Polish Broad Alliance for Digital Skills is

an impressive opening to better equip all citizens

representative of all sectors, the national and local
governments, the private sector, NGOs, universities and

schools. . . . .
with the necessary skills for entering the digital era.

What is taught: tech
Multidisciplinarity: One discipline or several

The Broad Alliance for Digital Skills is an informal association

based on the goodwill of institutions, organizations, and

companies that identify with its goals and intend to work | Similar disciplines

towards their implementation. The aim is to inspire and | !ntegration: Different kinds of players

Relation to Industry 4.0: Directly addressing

support activities leading to national digital education,

effective use of digital technology, and acceptance of changes
caused by technology’s constant development.

The alliance seeks synergies between implemented initiatives, inspires new ventures, gathers information about good
practices, and promotes them in different environments, even those distant from the issues of digitization. By increasing
awareness of benefits and risks, the alliance will act to increase access to knowledge and information, widening
opportunities of digital participation, and supporting in acquiring skills necessary in all periods of life and areas of social
and professional activity. One key action of the Broad Alliance’s strategy is to collect information about research related
to Internet of Things in different sectors and its importance to society.

The Broad Alliance aims to make a sustainable change in the Polish society by using modern information technologies
commonly and actively in order to meet individual aspirations, strengthen local communities, and develop the country.
These goals will be achieved by inspiring, promoting, and supporting activities leading to an increase in knowledge and
the development of skills for the effective use of modern information technologies. Creating a community of practice
and taking actions to improve general digital education will further support these goals.

The Broad Alliance has similar goals to those of the Universities of the Future project: building synergies and networks
for effective cooperation, creating and disseminating a catalogue of effective actions that implement the objectives of
the Alliance (good Polish and foreign practices), and creating a catalogue of available research results on various uses of
new technologies. The Alliance organises annual themed conferences and a biannual review conference on digital skills.
The Alliance also seeks to take the floor on issues related to its objectives, in particular the use of digital skills and access
to new technologies, both in everyday life and at work. Finally, the Alliance seeks to support establishing and conducting
dialogue and cooperation with other entities.

For a second time, during the annual Digital Skills 2018.pl conference 100 people who in a distinctive way contributed to
the improvement of digital skills in Poland were recognised. Candidates were nominated by the partners of the Broad
Alliance on Digital Skills.

Why

Digital competences are an inseparable element of Industry 4.0. To enable working on more advanced topics, like IT
processes and artificial intelligence, people must first gain the basic digital skills. Even when people are not looking to
gain advanced skills, as digitization in all aspects increases, everyone must have the basic skills in order to benefit equally.
Therefore, education in digital skills is a priority, as it increases the equality of citizens and enables them to move on to
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working in tech. Programmes aimed at increasing digital skills of people of all ages are crucial for the digitization of the
society, both in terms of being able to use the new services and in order to create them.

Stakeholder experiences

The Alliance has organised several types of projects and initiatives in various thematic areas. The most important success
factors within all of them are that new ideas are created, and that others are mobilised to act.

Within the theme e-Competencies of the Future there are four programmes:

e |T Leader Club Polska Foundation - a social programme focused on digital skills,

e "Cyber Navigators Programme" - the establishment of the first IT Volunteering programme in Poland providing
all necessary e-competences for children and youth, including organising internships, e-learning lectures and
trainings,

e "Cyber Help Programme" - preparing the environment and tools for running free (basic) IT support for all people,
mainly from smaller towns, who are struggling with problems regarding the use and modernization of their PC
equipment, and

e "Digital ABC"- support for the first IT Volunteer Service in Poland.

The "Ucyfrowieni" project is a response to the problem of digital exclusion of people aged 45+. In 2018, a one-month
computer workshops for the inhabitants of the £6dz region will be conducted.

Challenges and central considerations

It is challenging to build a community that will want to voluntarily share its experience. It is also difficult to verify the
actual results of the projects undertaken, as the initiative focuses more on building awareness among local communities.
Other problems are the lack of financial resources to carry out the initiative, and creating and maintaining digital content
on good practices.

The Future

The Polish Broad Alliance for Digital Skills is looking to create a large knowledge base about the rules of the Internet, the
possible applications of information technology in everyday work and life, the future of digitized society, and the threats
the transformation of society poses. In the future this information will be used to benefit the different stakeholders in
the Polish society, including HEIs, industries, NGOs and private individuals alike.

Key takeaways

Increasing digital literacy and collecting good practices is important for the Polish society to be able to react fast and
flexibly to the changes that Industry 4.0 will bring.

Link: http://umiejetnoscicyfrowe.pl/

Interview: A teacher
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3.2 Higher education institutions

This section presents initiatives led by higher education institutions. The section is divided into six categories, starting
from the smallest educational components and ending with the largest. The categories are workshops, courses,
platforms, universities, and finally university networks.

3.2.1 Workshops

Workshops refer to standalone workshops not part of University courses for example. Initiatives that include workshops
but are covered in a broader context can be found under other topics.

3.2.1.1 d.school Pop-Outs at Stanford University
California, USA

d.school Pop-Outs are short learning events organized outside Players involved: HEI, industry, student / alumni
the campus, typically over the weekend or over a few | Type: Workshop, event, industry — HEI

evenings. These have some connection to Design Thinking with collaboration, up-skilling, open education, free
application areas varying from law, to climate change to ritual education

design, and everything in-between. The events have a Why: The d.school Pop-Outs lower boundaries
workshop format, with some more theoretical perspectives or between different players.

insights being applied on case studies or mini-projects by | Multidisciplinarity: Two or three disciplines
participant pairs or teams. Participants do not receive credits Integration: Different kinds of players

from the events, nor do they pay for participation. Relation to Industry 4.0: Directly addressing

The teachers are multidisciplinary teams or pairs, either faculty and staff from different schools, or a combination of staff
and alumni working in other organisations. Potential teachers need to submit a proposal for the d.school on what they
would teach and how, and pop-outs are selected based on the applications by d.school staff. The selected pop-outs
receive a small budget for e.g. prototyping materials and refreshments. A typical teaching team would be two to four
people.

At least half the participants are Stanford University students, and the rest of the spots are open to Stanford staff, visitors
and the general public. Participants are chosen by the pop-out teaching team based on short Google Form applications
in the beginning of the academic quarter, after publishing the “menu” of Pop-Outs on the d.school website. Including a
variety of backgrounds are taken into consideration in the selection. A typical workshop would have 20-40 participants.

The different types of learning outcomes are:

e Teachers and alumni get to explore new topics together, and to test drive interest in and working with new
methods in a very light manner.

e  Participants learn development and design process skills and multidisciplinary content knowledge.

e Both organizers and participants get exposure to diverse perspectives, thinking and networks.

Why

Pop-ups were initially offering a light way to expand the reach of the d.school on campus, offering students the
opportunity to test new topics before committing to full-time courses. Pop-ups were turned into pop-outs in the Fall of
2016 as an experiment to expand the capacity beyond the limited facilities at the d.school itself. They have been
continued to-date with good experiences.

Stakeholder experiences
The pop-outs have been met with enthusiasm from both the organiser and participant side. The d.school teaching team
gets more applications from teachers to organize pop-outs than what are organized in the quarter, enabling some
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balancing between different types of content offered each term. On the other hand, pop-out teaching teams can choose
participants from a pool of applicants, with students, visiting scholars and local professionals alike being eager to take
part in the pop-outs. Some professional participants have even travelled to California from another continent for the sole
purpose of attending a relevant pop-out.

“l loved the energy in the pop-outs I’'ve taken part in, working with students and local
entrepreneurs and professionals on topics like designing learning rituals, frameworks for
diversity, or arguments underlying services. They’ve been really refreshing inspiration and
reflection points to my work-as-usual.” - visiting scholar at Stanford University

Challenges and central considerations

If implementing something similar, key factors to take into consideration include who will be reached by the offering
information or its advertising, who and based on what criteria will screen or select pop-out organizers and participants,
and if the event is interesting enough to attract participants without offering formal certificates, study credits or degrees.
Stanford’s reputation may play a significant role in the success of these pop-outs.

The Future

Having been a successful experiment, d.school Pop-Outs are continuing. D.school has found that getting faculty
enthusiastic will bring the students. After gaining a world-renowned reputation and widespread interest, d.school in
general has turned to large within-university projects with wider impact on the design of Stanford and its campus (such
as Stanford 2025). This has required some dedicated staff in addition to faculty pitching in when beneficial.

Key takeaways

The d.school Pop-Outs lower boundaries between disciplines and between the university and the local community and
industry. They leverage alumni connections for cases and update alumni understanding operating mainly on a volunteer
basis for both content and participants, with just a few coordinating resources.

On the other hand, pooling the pop-outs together brings synergy benefits for gaining attention as opposed to marketing
individual events: the entire “menu” of pop-outs for the academic quarter is released at the same time online and a
preview “fair” is organized on campus combining regular courses and pop-outs. The application process is also
streamlined into a single Google Form (including a general section and a potential workshop specific question).

Links:
https://dschool.stanford.edu/classes/

https://www.nytimes.com/2018/04/05/education/learning/pop-ups-offer-classes-on-todays-hot-topics.html

https://dschool.stanford.edu/applications/dschool-pop-out-proposal

https://dschool.stanford.edu/events/fall-2017-pop-outs-workshops

Interviews: Participants (student, visiting scholar, industry participant), teaching staff and faculty
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3.2.2 Courses

In this section, “courses” refers to courses organised by HEls. Initiatives that may include courses but are looked at in a
broader context are presented under the broader context, for example programmes or universities.

3.2.2.1 Aalto Fellows, a course on high-growth entrepreneurship

Espoo, Finland

Aalto Fellows is a 5-month study programme on high-growth entrepreneurship. It has been modelled after a similar
course at Stanford University [Mayfield Fellows Program]. The course is limited to 12 participants from different Aalto
University Schools who will have to go through an application process to the course and find an internship or job
applicable for putting the course’s theory into practice. The course consists of:

e A two-week intensive period, during which the . .
. Players involved: HEI, industry
students learn from industry experts, such as start-up . .
o . Type: Course, industry — HEI collaboration,
founders, venture capitalists, business angels, .
) practical approach
lawyers, sales professors, actors and representatives . L .
. L Why: High-growth entrepreneurship is a hot topic
of government bodies, such as Finnish Industry . X
in today’s economy, and Aalto Fellows has a proven
Investment. . o
L ) o ) track-record of getting students to join or found
e Organizing a study trip, which includes choosing the
destination, designing th forthetripand | S o' YP
estination, designing the programme for the trip an . . .
o gning prog P What is taught: business, soft skills
fundraising. e L
Multidisciplinarity: Four or more disciplines

e Internship of a minimum of three months at a start- . . .
Integration: Different kinds of players

up, corporate venture, government body or venture

T Relation to Industry 4.0: Addressing relevant skills
capital firm (VC).

e Organizing a workshop at the place of internship, which focuses on solving real business problems, and
participating in the workshops held by other students.

First, during two intensive weeks, the course provides a background on the start-up ecosystem in Finland and an overview
on topics that founders need to be familiar with in order to succeed, including stories of failures. During the summer
while students are at their internships, the workshops give students an understanding on specific issues that the
companies have, and often valuable insights to the companies. The study trip aims to give an understanding of a foreign
start-up ecosystem to the students, who also choose different learning objectives for their trip.

Why

There is a vibrant start-up scene in Finland and at Aalto University. The start-up ecosystem has been created by students,
who have founded for example Aalto Entrepreneurship Society, Startup Sauna, and Slush — the biggest start-up event in
Europe. Students felt a need to create academic entrepreneurship education as well, and Aalto Ventures Program was
the answer to that need. Aalto Fellows is the flagship course of Aalto Ventures Program and was created as an eyecatcher
to get students interested in AVP. However, it has become more of a master’s course as opposed to an introductory
course to AVP.

Stakeholder experiences

Aalto Fellows has received excellent feedback from the students, several naming it as the best course they have taken at
Aalto University. The course was also noted by Helsingin Sanomat, Finland’s biggest newspaper, as a noteworthy way of
universities and companies working together. It is not sure if the students would have done so even without the course,
but several of the students who have participated in the course have been working or are still working at their internship
companies or with other players in the ecosystem. Some alumni have founded their own companies.
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“Start-ups and entrepreneurship sound like big and scary topics if you don’t know them, and the biggest thing for me on
the course was the removal of this mysticism around the topic.”

Challenges and central considerations

The concept is not easily scalable. Increasing the number of students in the course decreases learning from each other,
since then students are less likely to participate as actively and ask questions. The conversational nature of lectures
diminishes as group size grows, and the bonds formed between the students are more likely to be in cliques instead of
encompassing the whole group and their varied skill set.

Getting experts to speak to the students is challenging since they often have tight schedules. Since the course does not
have resources to pay well to the speakers, they often come in pro bono or due to personal ties with the course staff or
Aalto University. Without a staff with good networks in the start-up ecosystem or without large resources to use per
student, the course would be difficult to organise.

The Future

Aalto Fellows is organised for the fifth time at the time of writing. Each year the course has evolved based on the learnings
and feedback from past years. It is planned to activate more the alumni community, which now meets once a year to
welcome the new students. There have also been plans to create international connections around the course, especially
throughout the Nordics. However, the course itself is likely to remain similar for the foreseeable future.

Key takeaways

Like other complex and unfamiliar approaches to work, entrepreneurship can be intimidating. Providing a platform for
students to safely explore entrepreneurship can lower the barriers of working for a small company or of becoming an
entrepreneur. The course gives students knowledge and contacts that can help them in choosing a career in smaller
companies or within entrepreneurship. The course brings students, professors, start-ups, VCs and industry experts
together and gives them the opportunity to learn from each other. The lectures are more like open conversations or
group exercises than traditional lectures. An essential part of the learning experience is that the students also learn from
each other. A small group of people who start off working intensively together can create strong bonds that last over the
years, later on seeking advice and help from each other in issues that are not related to the course anymore.

Link: http://avp.aalto.fi/study-trips/aalto-fellows-2018/
Interviews: An alumnus, a course assistant
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3.2.2.2 Creative semester project

Warsaw, Poland

Creative Semester Project (CSP) is an interdisciplinary course Players involved: HEI, industry, governmental

with elements of problem-based learning & Design Thinking Type: Course, industry - HEI collaboration, practical
approach

Why: Creative Semester Project is an example of

methodology. It is an elective subject for students at Warsaw
University of Technology (WUT). The programme is based on
innovative teaching methods and developinga student- how HEIs try to implement innovative teaching
centred learning concept. The pilot module was launched in
March 2014 by the WUT team for implementation of

innovative teaching methods.

methods and develop university-business
cooperation in education.
What is taught: tech, business, design, soft skills

CSP includes elements of team building and introductory Multidisciplinarity: Four or more disciplines

lectures on Design Thinking & problem-based learning, but the Integration: Different kinds of players

Relation to Industry 4.0: Addressing relevant skills

focus is on design and entrepreneurship elements. Effective

cooperation between students from different faculties is a key factor for success in solving problems commissioned by
academic tutors or non-academic partners. CSP’s mission is to encourage external stakeholders to get involved in the
teaching process. Non-academic partners provide real-life problems to be solved by student groups, and an employee to
support and act as an adviser. If the problem is related to industry, students visit the company to see how they work and
get more information on the topic. CSP partners are mainly business partners, but Warsaw City Hall is also an active
partner providing challenges in managing the city to make it friendlier to residents and guests.

The grade students get is comprised of assessments done by students, team members, facilitators, and a reviewer. The
students themselves, their teammates, and their facilitator assess the student’s creativity, technical contribution, and
ability to work in a team. The facilitator, the reviewer, and the other facilitators assess the final report and presentation
of the project outcomes.

Why

Changing teaching methods from traditional lectures to more active workshops and project-based learning with elements
of team cooperation is expected by employers. Most of today's innovation and new products are results of
interdisciplinary teamwork, so HEls should change their programmes and teaching methods to prepare students for
effective cooperation in groups, not only individual work.

Stakeholder experiences

Students have given positive feedback on the course. They enjoyed the course methodology with Design Thinking &
project-based learning elements, which is different from their other lectures. Students appreciate the chance for solving
some real industry or citizenship problems and working in interdisciplinary groups.

Governmental and business partners appreciate original solutions for their problems. They often get answers that
concentrate on new, unexpected aspects that experts or their R&D did not identify. A few of the concepts created by the
CSP groups have sparked new projects within the companies. Some of the partners have cooperated with WUT in several
editions of the course.

CSP shows that HEI-industry collaboration in teaching and interdisciplinary projects based on real-life problems should
be implemented in modern studies, because it gives unique competences to participants unobtainable at traditional
lectures.

Challenges and central considerations

Creative Semester Project has 60-100 participants per year, while WUT has about 30 000 students, so the influence on
graduates is rather symbolical. To make it more scalable it is necessary to train more academic teachers in innovative
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teaching methods and find more partners. Since the course does not have resources to pay for neither the training nor
the external speakers, the active team is between 10 and 20 teachers and guests often come in pro bono or due to
personal ties with the course staff.

On the other hand, CSP projects end as concepts with first early prototypes. They need a lot more work and testing before
implementation, but the interest of students often finished after being assessed. The programme does not have
continuation for developing prototypes and helping with commercialisation of the best student ideas.

The Future

Creative Semester Project has already had seven editions, the last of which finished in June 2018. After every edition the
course has evolved based on the feedback from students and partners. Courses for the next three years have gotten
additional funds from grants that promote e.g. prototyping and cooperation with industry. Next year the students will
get the opportunity to make prototypes at a new “makerspace”, where they have more tools and space for dirty work.

Key takeaways

Students feel a great need to practice teamwork and for interdisciplinary education. Interdisciplinary projects change
the mindset of students and develop communication skills. The need that students feel is proof that they are ready and
interested to be more involved in working on real problems, not theoretical ones. To succeed, the challenges should be
carefully selected. They have to be something that can be solved in quite a short time range. The key factor is engagement
of teachers, students and players in the socio-economic environment.

Interviews: two students, programme coordinator, two people from teaching team

WIV=RSITi=S O= Td= =UTUR= @



\ Co-funded by the e,
Erasmus+ Programme [
of the European Union e

3.2.2.3 Forge for Industry 4.0 Leaders

Warsaw, Poland

Forge for Industry 4.0 Leaders is a programme addressed to Players involved: Governmental, HEI, industry

future candidates for the Masovian Centre for Industry 4.0 . .
Type: Course, open education, free education

Competence. The programme includes activities (workshops, Why: Forge for Industry 4.0 introduces the ability

meetings, trainings) aimed at educating and shaping the to train people with knowledge of Industry 4.0,

engineers of the future, Industry 4.0 staff. The programme solving a specific problem, and supporting

lasts for two semesters. On a course that applies the Design teamwork skills.
What is taught: tech, soft skills

Multidisciplinarity: Two to three disciplines

Thinking (DT) methodology, students learn about tools and
technologies related to Industry 4.0 that they will use to solve

a problem proposed by the Ministry of Economic Development Integration: Different kinds of players

(first semester). The students participate in open lectures, Relation to Industry 4.0: Directly addressing

workshops and meetings with experts as the "Wednesday with

DRIMn: Industry 4.0 Track" series of meetings. They take place at the Centre of Innovation Management and Technology
Transfer at the Warsaw University of Technology, and are organized by the Young Scientists Innovation Department
(DRIMn). There are 5 meetings during a semester, and each meeting lasts two to three hours (first and second semester).
Finally, a course, "Direction Industry 4.0 Leaders", is held at the Warsaw Design Factory. The participating teams are
tasked with developing a solution for Industry 4.0 for a selected representative of the Polish industry. The enterprises
are chosen by the Ministry of Economic Development (second semester).

The teachers of the course are facilitators and experts. Facilitators are the members of Warsaw Design Factory.
Facilitators support and guide students through the learning process, conducted in accordance with the DT methodology.
The experts answer questions in the field of Industry 4.0. In addition, students can consult and use the experience of
other WUT teachers and researchers, and have constant contact with an employee from the Ministry of Economic
Development. Typically, there is one facilitator per team, plus coordinator of whole programme.

The projects are done in multidisciplinary teams of four to six students from different departments of WUT, but students
from other universities are not excluded. Interested students apply by completing a simple questionnaire. The selected
students participate in a kick-off, during which they learn the course methodology and have the option of dropping out.
Then they are divided into teams. In the first edition, ten students divided into two teams participated.

The guest lecturers at Wednesdays with DRIM are from industrial companies or universities. The chosen guest lecturers
are very familiar with the problems associated with Industry 4.0. During the lectures and workshops students learn about
details of the applications of technologies related to Industry 4.0. There is great emphasis on discussion. The events are
open, so everyone can participate. The Ministry of Economic Development is the main supporter of the whole project.

The participants in the project and open events learn about basic technologies and services included in the Industry 4.0
concept, terms related to Industry 4.0, and communication using specialist terminology regarding Industry 4.0 issues.
They take part in discussions and debates on Industry 4.0, learning to present their opinions and evaluate positions and
statements of others. The participants learn to make critical assessments of given technologies on belonging to Industry
4.0, and to formulate proposals for a given technology or service to become a part of the change towards Industry 4.0.
The participants also learn to consider the wide range of technical, economic and social issues of Industry 4.0. On the
side of soft skills, students learn initiating and undertaking teamwork, and accepting different roles in a team, including
its leader.

Why

The programme was created to make the future leaders better adapted to the changing conditions of business, including
industrial activity. The programme was prepared by the Ministry of Economic Development to better prepare future
Industry 4.0 personnel to perform tasks related to the preparation of activities for the industrial transformation in Poland.
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Stakeholder experiences

Statements from graduates of the programme showcase the benefits the programme’s Design Thinking approach, as well
as the perceived usefulness of participation.

“For sure it was useful for me to work in a team and that in fact we had to organize ourselves. Also interesting for me
was the Design Thinking methodology which showed me that not always what I think is the best but it is good to look
at the problem from different perspectives. Certainly, my knowledge in the topic of Industry 4.0 has increased. | am
more aware of what is happening in the industry now and | would like to deal with this topic in the future. Currently, in
the company where | work, we have attempted to integrate production control systems. We want to collect data that
has not been archived so far and use it to improve efficiency and solve problems.”.

“Participation in the programme allowed me to acquire considerable knowledge not only in the field of the subject of the
project implemented by our group, but also the subjects pursued by other groups. Applying the DT method from the
perspective of time was a great idea, because we acquired universal knowledge through practice and we were forced to
look at our problem much more widely and from time to time come to terms with the fact that our first "genius idea"
was not a good solution analysing it with a different perspective. A nice experience was also working in an
interdisciplinary team and the possibility of observation that each person, depending on what she studied, saw something
else in our common subject, focused on other elements and other problems from the others. [...] | also liked the role of
the team's supervisor, as a more athletic trainer than a lecturer who observes and suggests, explains what is wrong and
is a person who can be asked about anything. And what was especially good for me: the interest in the subject of Industry
4.0, and | also noticed that | started paying great attention to how various items are made in terms of user experience.”

“During the programme, | gained various useful experiences. The most interesting for me was to solve the problem using
the Design Thinking method together with colleagues from different faculties, which gives me experience in working with
people from different perspectives of learning. The method itself, the Design Thinking method, was also new to me, but
thanks to this programme, | have an idea how to solve a problem in business using a different approach that in my
opinion will really help me in my professional future”

Challenges and central considerations

The challenges were in the preparation for the programme. Organising meetings with companies was difficult, as well as
the selection of staff that will receive students.

The Future

Further editions and continuation of the launched edition are planned. The emphasis will be on creating a prototype that
uses Industry 4.0 technologies. Based on the first edition, there are several improvements to be made. Students'
involvement in the course should be improved and the subjects of projects should be made more specific. As the lectures
in the framework of DRIMn did not attract the interest of a large number of students, the topics should be reconsidered
in order to improve their perceived usefulness and attractiveness. Another possibility is that the marketing of the course
needs to be done in a different way.

Key takeaways

There is a strong will to improve Poland’s readiness for Industry 4.0. By teaching university-level students the concepts
of Industry 4.0 and related soft skills, like multidisciplinary teamwork, the students become better prepared to participate
in discussion on Industry 4.0 and work in the field. The use of Design Thinking seems to be a suitable approach. Ensuring
traction for new programmes, especially on less-known topics, can be challenging, and requires more work than with
well-established courses.

Interviews: three students, two professors
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3.2.2.4 ME310

Global collaboration

ME310 is an international educational course, and in principle i .
. . L . . Players involved: HEI, industry
a series of interdisciplinary activities, based on team-learning oo
. Type: Course, HEls collaborating, industry — HEI
through problem-solving. The ME310 course was created 40 . .
. . . . collaboration, practical approach
years ago at Stanford University, and was originally aimed at o .
. . . . Why: This is a good example of how important a
students of engineering and mechanics (ME - mechanical o
. . . new approach to teaching is. ME310 allows you to
engineering). Over the years, it has become an . . .
. o . . . show students what they will have to face in their
interdisciplinary project combining the joint efforts of .
. . . . future professions. They have a chance to take the
engineering, design and business students. The course also ] ] ) o ]
. . . . . risk of implementing their ideas, but in a safe
became international, run in collaboration with a network of .
. . environment.
around two dozen universities around the world, the SUGAR . . . )
) What is taught: tech, business, design, soft skills
Network. Each school has between 1 to 15 projects, and each o RO
. . o L Multidisciplinarity: Four or more disciplines
project has three to five students from within the institution . . .
. o Integration: Different kinds of players
and another three to five students from another institution in . . .
Industry 4.0 relation: Addressing relevant skills

the network. While the core tenets of ME310 are the same,

each school runs the programme with a slightly different
emphasis. The following is written from the perspective of the Stanford-originated ME310.

The ME310 Design Process starts with industry sponsors giving an original problem to their teams. The project work
begins with (re)defining the problem, followed by identifying benefits of the product or service to be designed and several
divergent-convergent ideation exercises. Divergent ideation aims to create choices, while convergent ideation aims to
choose the best choices. The most important part of ME310’s design process is rapid, multiple prototyping, in which ideas
are transformed into tangible products fast and repeatedly. At the course failure is encouraged, as failures create
surprises, that often create the best ideas. By the end of the course, the students should have a detailed design solution
that is desirable, viable and feasible.

The semester is divided into three periods, after each of which documentation must be prepared. It is an extremely
important element both for developing the communication skills of the students themselves, as well as the sponsoring
companies. The studies must be solid and enriched with detailed analyses covering the full design process. During the
year, students plan study visits to enterprises and laboratories. They also learn how to manage the budget, having
decision-making power over it (supervised by teaching staff).

At the end of the project year, students from around the world present their prototypes and reports to entrepreneurs at
the Stanford Design EXPE event in the United States.

Why

Recent studies have highlighted growing challenges, specifically in globalization and innovation, which require improved
skills in synthesising and systems-building by engineering students. ME310 aims to teach being able to solve ambiguous
problems through high-level critical thinking, like synthesising and analysing. The design process used at ME310 is about
searching for the best ideas, and trying and failing through multiple iterations. In other words, the skills that ME310
teaches are the skills needed to solve wicked problems in working life.

Stakeholder experiences

After completing the course, participants should have acquired skills necessary for managing innovation and undertaking
global cooperation. ME310 has had an unusually large effect on the lives of multiple students — many of whom have
returned to the course as project coaches or teaching assistants. One student alumna acknowledged the hands-on
experience she gained in ME310 and reflected that working on ME310 project was a rare environment and opportunity.
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"ME310 is by far the best university activity that | have ever participated in." - a student

For the sponsors, there is a wide spectrum of value created, the most obvious being the final concept proposed by the
student team. Often though, the more significant value is created through other means such as the re-definition of the
problem, the needs found in the various user groups, new perspectives concerning the problem space, filtering initial
ideas through user-testing, HR value of recruiting students, or visibility to the public through (crazy and) fresh ideas.

"It is a very different approach, and a great experience! | would like to transfer it to all
professionals of my company." - a student

Challenges and central considerations

The core challenge that the ME310 course and the SUGAR network faces, is that it is comprised from over two dozen
separate institutions, each running their own course. While all the courses are based on the original Stanford ME310
course, differences begin to form due to schools having different focuses, for example computer science or business.
Likewise, since the process is decades old, improvements to the methods are being developed constantly all around the
network, which further differentiates the institutions from each other. There is no central authority on the teaching
methods in the network, and the main form of sharing teaching methods is transferring them organically between the
schools that collaborate with each other for a single project. It requires a level of flexibility from the institutions in how
to run their own courses in respect to their partners’ courses, so that the course provides a good experience for both the
sponsors and the students.

The Future

The SUGAR Network is continuously developing with the goal of assuring quality standards and equal teaching across the
network. New shared standards and ways of working will be created and documented, which enables even better
functioning global cooperation with a shared curriculum between all the partner universities, including the new ones.
Growth of the network will still continue with new universities joining in sharing the passion for doing.

Key takeaways

The course has functioned as a dynamic combination of problem-based learning (PBL), immersion, and simulation.
Most other courses in Stanford’s engineering curriculum and broader design programme may combine up to two
approaches; however, ME310 consistently unites all three approaches for student learning. The hands-on design
experience becomes invaluable knowledge for the students’ work and research after ME310.

ME310 had adopted a project-based model using coaches instead of traditional product design education. As a variant
of PBL, ME310 has been focused on product-based learning, in which students are given the opportunity to directly
define and build a complex product component or system from concept to prototype. Rather than merely evaluate mock
scenarios, students are challenged to define real requirements and build solutions for real companies.

Link: https://web.stanford.edu/group/me310/me310 2018/
Interview: One student, one teaching assistant, two teachers.
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3.2.2.5 Protocamp

Espoo, Finland

Protocamp is a 12-week (10 ECTS) project course in which Players involved: HEI, industry

students solve real problems given by sponsor companies. Type: Course, industry - HEI collaboration, practical

Every sponsor company presents one problem that a student approach

team consisting of 4 to 6 students solve. The course outcome, Why: The course is a great example of problem-

the final prototypes to the problem at hand, are presented in based learning, hands on approach and an

the course expo at the end of the course. The course is effortless university and industry collaboration.
What is taught: tech, soft skills

Multidisciplinarity: Two to three disciplines

targeted to bachelor students of Aalto School of Electrical
Engineering (Automation and Information Technology,

Bioinformation Technology, Electronics and Electrical Integration: Different kinds of players

Engineering), but the course is open to all students of Aalto Relation to Industry 4.0: Addressing relevant skills

University.

For students, the course serves as a glimpse to real industry problems. They are given a small budget from the sponsor,
of which 20% goes to the course management and 80% goes to the project budget. The students manage the project
budget by themselves and are in charge of the prototype expenses.

The student groups consist of four to six students of whom one acts as a project leader. The course teachers give lectures
and workshops on needed skills (programming, PCB-design, 3D-modelling etc.). Every group also gets their own assistant
to help with more specific problems. Assistants are usually Master’s students with broader mechatronics skills. The
sponsor companies present the project problem in the beginning of the course and the students apply to the projects
they are most interested in. This way it is possible to create a passion-based learning environment. The course personnel
then assigns the students to groups by their interests and the skills needed in the project.

The students solve the problem by creating tangible prototypes. Usually there are several prototypes created during the
course. Students report their progress to their course assistant and their sponsor company in biweekly meetings and in
two written reports. In addition to the prototypes, students create an open website for the project where they present
the project report, the outcomes and challenges. All the code, learnings, and manufacturing files (code, cad, cam etc.)
are shared publicly under MIT and CC BY 4.0 licenses.

The sponsors can get proof-of-concept prototypes for a fraction of the costs of private R&D companies or in-house R&D.
Students are usually less limited to traditional ideas than those who have been longer in the industry. Therefore, they
might come up with more unique solutions. However, there is always a risk of students not succeeding with the
prototype. In the best case, sponsor companies get to know skilled students who they can later hire to continue with the
project or to other positions. Sponsors can improve their employer image and make their brand known amongst the
students.

Why

The course was created because the university wanted to increase the teaching of loT, embedded systems, and
mechatronics prototyping skills during studies in the Aalto school of Electrical Engineering. The university had previous
experiences of similar courses at master’s level, but this time they wanted to add the course to bachelor’s level.
Bachelor’s degree courses are generally heavy on theory, so Protocamp was added to give the students examples on real
working-life problems.

The teachers wanted the course to have little to none requirements on previous knowledge on prototyping, so they could
keep the course open to all of the Aalto schools (business, design, engineering and science). With a multidisciplinary
course the students could learn soft skills, like teamwork, communication and project management. The course worked
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also as “an advertisement” or “a sample” to students from other Aalto schools. The course might spark interest in a minor
at the School of Electrical Engineering.

Prototyping requires tools, machines and components that sometimes can be expensive to buy and maintain. Industry
partners were a great way to get interesting projects and funding for the course.

Stakeholder experiences

The course has been running since summer 2016, and at least one of the student projects has been developed further by
the company. The release of the final product will be this fall. Course feedback from students has been outstanding, and
several of the sponsors have been involved since the beginning.

Challenges and central considerations

The course is an intensive summer course, and it has been a challenge to find students for the course as many of them
work full-time during the summer. After the first year there have been more sponsored projects than there have been
students for. The course personnel and industry partners would like to have more multidisciplinary teams, but only a few
non-engineer students have enrolled to the course.

For the companies it is challenging to develop problems that would be beneficial to them and interesting enough to the
students, yet not that unique that they would like to patent or protect the results. If a company has after the course
wanted to protect the result, the students have been asked to do both the website and report in Finnish, as very few
people speak the language. The issue of possible patents could also be handled with a quite standard agreement, where
the students as inventors are considered as employees of the company in case of patents. This would give the students
astandard one-time fee and get their names in the patent application, and give the company ownership of the intellectual
property.

Unconventional ways of working may at times be problematic for processes and practices honed for the standard
operation. For the companies and for the students a major problem has been the slow and difficult procurement process
of the University. For example, in one loT project the purchase of a prepaid cell phone plan (value less than € 10) for a
prototype remained pending for four weeks, as it did not fit the purchasing guidelines. Also, due to the University’s slow
procurement process, ordering from a new subcontractor can take weeks to process.

The Future

The course will continue and be developed further with the feedback from students and industry partners. Along the
years, the prototyping lab of the course has been able to get better tools and more advanced prototyping is now possible.
Cross-University use of resources has helped; the course students can nowadays also use other workshops in Aalto like
the Hackerspace in the Learning Hub Aalto and Aalto Design Factory.

The main goal for the next year is to attract more students to the course, so that all the industry projects would get a
student team to work for them. This can be done through increasing the visibility of the course and targeted marketing
to students.

Key takeaways

With industry collaboration it is easy to fund projects and learning methods that would not be otherwise possible. Real
problems that students can choose themselves boost students’ internal motivation. Industry partners might be hard to
find at first, but, after they buy into the idea, they are relatively easy to keep involved if the communication works.

Link: protopaja.aalto.fi (this is their official website, but it has been down for some time)
https://mycourses.aalto.fi/course/view.php?id=19691
http://www.aalto.fi/fi/current/news/2017-08-30/

Interview: Industry partner

WIV=RSITi=S O= Td= =UTUR= e


https://mycourses.aalto.fi/course/view.php?id=19691
http://www.aalto.fi/fi/current/news/2017-08-30/

\ Co-funded by the e,
Erasmus+ Programme [
of the European Union e

3.2.3 Programmes

“Programmes” refers to either minors or majors offered by HEIls, or other initiatives that are larger than a course but
smaller than a whole degree.

3.2.3.1 AiR 4.0 - Automation and Robotics project

Warsaw University, Poland

AiR 4.0 is a three semesters long automation and robotics

programme that students can opt to take before their Players involved: HEI, industry

master’s studies. The aim of AiR 4.0 is to raise students’ skills Type: Programme, industry - HEI collaboration,

so they can become better prepared for industry needs, the practical approach

labour market and society. The traditional boundaries Why: AiR 4.0 is an innovative project aimed directly
at increasing talent in Industry 4.0 related topics.
What is taught: Tech, soft skills

Multidisciplinarity: Two to three disciplines

between different faculties have been put aside for the
programme, so that students can get a comprehensive

approach to automation and robotics, including

programming, human-robot cooperation, integration of Integration: Different kinds of players

automation systems, cybersecurity, artificial intelligence, Relation to Industry 4.0: Directly addressing

data visualization, data processing, and process optimization. Students are given the possibility to work with real tools in
a real environment, to help them become familiar with machines and softwares. The project is focused on practical
learning, through gaining experience on using different skills.

The students choose one of three paths, on top of which they have elective courses. The curriculum was created together
with partner companies, including involving companies in the teaching process. The students are shown how future work
might look like. The goal is to give students a wider perspective, through combining different elements of Industry 4.0.

The three paths to choose from are:

e Robotics: Students gain a broader view of the issues related to robotics, learn advanced programming of
industrial robots, get to know the issues of cooperation between man and robot, and learn Python, the
programming language often used for creating artificial intelligence.

e Automation: Students learn about advanced applications of artificial intelligence, machine learning, and the
ability to design interfaces of automation systems.

e Industrial Informatics: Students learn to design interfaces of automation systems and to take into account the
management of dangerous situations, as well as to know elements of the industrial Internet of Things and
industrial systems.

Classes are run by both academic teachers and industry experts who are willing to share their knowledge. The target
group is students wanting to gain practical knowledge that translates into a specific job and specialized skills. Both
academic teachers and employees of partner companies learn new ways of teaching and gain knowledge. The industry
partners involved are both large multinational corporations, like ABB and General Electric, and local businesses in the
fields of automation, robotics, and services in energy efficiency and technical maintenance.

Why

AiR 4.0 is an attempt to change thinking about teaching. Embedding students in real conditions is necessary for faster
and better preparation for future work. In the context of Industry 4.0, this is an example where students have the
opportunity to learn in a comprehensive way. They will gain knowledge not only in technical engineering, but also soft
skills.
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Stakeholder experiences

It is still too early to say what the effects of the programme are, as there are no graduates from the programme yet. A
huge effort has been put into preparing the curriculum, identifying the needs, and finding the experts from very narrow
specialisations.

Challenges and central considerations

A complicated and long preparatory stage has been a challenge. Getting companies to dedicate employees to give
lectures is not easy, as it is away from time employees could do work with a more direct relation to company profits.
Strong arguments for the long-term benefits for companies are needed, for example indirect recruitment of potential
employees. This stage took about a year. Another issue has been finding the right specialists to do the teaching, as not
all experts are suitable for teaching.

The Future

The work to improve the curriculum continues, but there are no specific long-term plans yet.

Key takeaways

Multidisciplinary learning through cross-faculty projects and experiences allows students to “break out from their
disciplinary silos,” offering them critical insight into the role and place of their own engineering discipline as well as the
tools “to work effectively with people from a range of backgrounds and perspectives”. The application of knowledge to
practice allows students to contextualize and reinforce their learning throughout the curriculum by applying their
knowledge to authentic engineering problems, many of which have been developed with partners from industry.

Development of professional capabilities can be done by offering education that blends rigor in the engineering
fundamentals with “a real breadth of learning in many different professional skills like relating, working in teams and
technical writing.”

Link: http://iair.mchtr.pw.edu.pl/power/aktualnosci.html (in Polish)

Interviews: Project coordinator
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3.2.3.2 Bachelor of Creative Intelligence and Innovation
University of Technology Sydney, Australia

The Bachelor of Creative Intelligence and Innovation (BClI) is ol - volved: HEI ind
a double degree programme at the University of Technology ayers involved: HEI, industry

Sydney. All students do a core degree at one of the 25 degree- TIZFI’Ié: Progra;nn:e, |ndust;y - HEl collaboration, up-
programmes involved, on top of which they do BCIl courses SKITing, practical approac L
. . . Why: BCIl was chosen as a benchmark as it is highly
during two-week winter and summer sessions. After the idiscioli ncludi y P
t t t.
students have completed their three years long core degree, m.u laiscip mar'y, including students from )
. . different faculties, and represents a well-received
they do a fourth year to earn the BCIl degree, during which ] he chanai
tt tat t. to ti t

the students do courses and two internships. The final year is a eI:np at reacting to the changing nature of
transdisciplinary, meaning that different practices connect, as wortk: . . )
e . L What is taught: tech, business, design, soft-skills
opposed to multidisciplinary, when different disciplines are

S . . Multidisciplinarity: Four or more disciplines
applied in one project. For example, the methods used in one . ] )
L L . Integration: Different kinds of players
discipline are applied in a different one. . ) ]
Relation to Industry 4.0: Addressing relevant skills

BCII teaches students to deal with newness and complexity
using problem-solving approaches from different disciplines in multidisciplinary projects. The students are taught
methods and practices that have been collected from and articulated by all of the different faculties of the university.
The focus is kept on methods and practices and reflecting on these. For example, a professor from the faculty of law
might teach the students on a seemingly unrelated issue to demonstrate how precedents can be used in approaching
problems - something that the students can then apply in their projects. The importance of reflection is emphasized, the
students needing to get the aha moments for themselves rather than having faculty spell out the purpose straight
away. The definition of creative intelligence is to be able to critically look at the practices one uses.

The two-week summer and winter sessions are aimed to be “the coolest weeks of the year”. Different faculties lead
during each winter and summer school, and some are more active than others. The fourth year is a combination of
transdisciplinary education and confrontation with the outside world through internships. The internships and capstone
project can be combined in start-up initiatives, and the internships can be international. The other courses consist of
organising a symposium and finding one’s own position in the field through reflection.

Why

The BCIl was set up as innovation increasingly happens between fields instead of within existing fields. The industry,
government and non-profit sectors have a need for people who are able to innovate across different disciplines.

“This is actually how universities started, but then we went into silos. If problems are not like
that anymore, we need to mirror what they are now.” - the founder of the degree, interviewee

The BCll is not meant to grow into its own faculty, but rather to involve and inspire the traditional faculties to pick up the
teachings themselves. There is a perceived need to change universities, and the way to do that is through changing the
environment. BCll does this by creating positive feedback and demand from employers, and by providing a new
environment for teaching staff to learn from each other’s methods and practices.

Stakeholder experiences

The BCll is a hard programme to get into, in 2017 they had 4000 applicants for 100 positions. This ensures that the
students are motivated. The founders of the programme have been impressed by the extent of student learning, as they
become able to bring something unique to companies by the time of graduation - this is echoed by the students getting
employed immediately after graduation or even before it. There was an initial worry that it would be difficult to get
partner organisations for the internships, but the programme has more positions to offer than students. The internships
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that students have done have been successful also from the perspective of the partner organisations, which have been
giving positive feedback also to the other faculties they are often connected with. This, combined with the staff’s
experiences within the BClI curriculum, has sparked learning also within staff, who have taken some of the practices they
have learned to the core degrees they are teaching.

The BClI students have started a student organisation that organises weekend events and hackathons. They have seen
the value in the network that they provide each other, and the student organisation has become a way to foster and
improve those connections.

Challenges and central considerations

When starting a new degree programme, it is important for industry to understand what these students can and how
ready they are to go to work. To create this understanding, the students are taught skills to articulate what they can offer
to companies. If employers do not understand what the students can do, they do not know what kind of positions to hire
the students for. There can be friction between the new way of doing and the established way of doing, and here the
students have found that staying in touch with other alumni has offered peer-support for trailblazing in the organisations.

Getting all the faculties onboard the new initiative was challenging. Some of them thought that they were already working
in the ways proposed by BClI, or thought that the degree was stepping on their territory. Not all staff members were
equally enthusiastic, but getting enough of them interested is key.

The Future

The fourth year is continuously developed, as well as the staffs’ pedagogical skills. The programme is not open to
international students yet, but it will be. As industry has been enthusiastic in collaborating in the bachelor’s degree, a
master’s level programme is being developed utilizing microcredits (of for example two-day increments) for groups of
employees to pursue jointly. Here one of the guiding principles is that everybody teaches, faculty and students alike. The
main challenge with the master’s programme seems to be getting the employers to buy into the idea. In order to
overcome this challenge, employees can be invited to be involved in a bachelor’s project or university staff can shadow
an innovation project within the organisation, helping them see the value of new viewpoints.

In a hackathon organized by the alumni of BClI, it came up that current academia structures are no longer deemed useful
- there are great pockets of impact and innovation, but this is not the norm. In a complex environment, universities need
to be close to the real world and create a seamless experience in which it is not possible to tell where the university stops
and the outside world starts. There is much to do to reach that point, but graduates from programmes like BCII can
become accelerators for change as they enter the workforce.

Key takeaways

Innovation happens between disciplines. A heightened awareness of different problem-solving processes, rather than
adding disciplinary knowledge from these different fields, can be a valuable addition to core understanding in one
discipline.

Well-equipped students and industry collaboration can become a virtuous cycle, which increases the demand for new
types of teaching amongst faculty, students, and industry alike. Collaboration can also become even more of a
bidirectional learning experience with the help of microcredits. They have been established in Australia as a new way of
achieving education through small increments of weekend courses or other small learning packages, allowing a more
flexible combination of work and studies than traditional degrees. This model could help solve a part of the challenge to
upskill employees.

Link: https://www.uts.edu.au/future-students/transdisciplinary-innovation/undergraduate-courses/creative-

intelligence-and
Interviews: Founder of the programme

WIV=RSITi=S O= Td= =UTUR= @


https://www.uts.edu.au/future-students/transdisciplinary-innovation/undergraduate-courses/creative-intelligence-and
https://www.uts.edu.au/future-students/transdisciplinary-innovation/undergraduate-courses/creative-intelligence-and

\ Co-funded by the e,
Erasmus+ Programme [
of the European Union e

3.2.3.3 CodeBus Africa, a creative technology project for African youth

Finland and ten African countries

CodeBus Africa is a creative technology education project in Players involved: governmental, HEI, industry

which beginner level computer programming workshops in Type: course, event, industry - HEI collaboration,

collaboration with 15 African partners in 10 Sub-Saharan .
free education

African countries were organized in 2017. The overall purpose Why: CodeBus Africa represents an attempt at

of the project is to promote and inspire equal participation of solving societal and economic issues with a scalable

girls and boys in technology education, to build local capacity solution
What is taught: tech, soft skills

Multidisciplinarity: One discipline

for teaching student-centred beginner level programming,
and to boost collaboration between Finnish and African

Innovators. Integration: Different kinds of players

The project is a joint effort between Aalto University, Relation to Industry 4.0: Addressing relevant skills

Mehackit Ltd., a company offering educator training, school courses, workshops, and events using creative technology,
Finnish embassies, and several African technology hubs, educational institutes and community-based organizations. A
total of 15 African organizations — mainly tech hubs — partnered with the CodeBus Africa project. The total number of
partners that can be described as technology hubs was eight. In addition to these tech hubs, the project partnered with
three technology organizations, two NGOs and two universities.

In 2017, during the course of the project, CodeBus offered a training of trainers to 50 local coding instructors. Together
with 12 Aalto University students they were in charge of teaching. The workshops are aimed at youth aged between 12
and 20, with a focus on girls and marginalized youth.

The original concept for the youth-friendly Sonic Pi workshop has been developed by the Finnish technology education
partner Mehackit on the basis of open-source materials. The curriculum, was further developed by the 12 Aalto University
instructors and 50 local instructors during the implementation of the project in a co-creative manner to serve learners of
different age and proficiency level in each of the CodeBus countries. In the 1-day workshops, youth got familiar with the
basics of coding with Ruby programming language and through an actual project — creating their own song using the
same language — together with their friends.

Why

In 2016, Finnish embassies in Africa called for different organizations to ideate a concept for Finland’s centennial
celebrations. The core of the CodeBus Africa project was developed around some of the themes Finland is most proud
of: equality, technology, creativity and education. Aalto University was asked to take the lead of the project. Due to the
large youth population in many African nations and lack of technology education in public schools, youth, particularly
adolescent and marginalized girls, were chosen as the target group of the project.

The digital gender gap has not shrunk but increased in the last four years from 11% up to 11.6%, remaining largest in the
least developed countries such as those in Sub-Saharan Africa. A growing percentage of jobs worldwide have a digital
component, and most jobs will require sophisticated digital and ICT skills. Promoting girls’ digital literacy and closing the
digital gender gap plays an important role in achieving gender equality and promoting the rights of girls and women
worldwide.

Stakeholder experiences

In 2017, the project ran a total of 45 workshops, introducing 1,867 African youths to programming. Aalto University
together with its knowledge partner InfoDev (World Bank group) assessed the 2017 activities. The study considered the
extent to which a short-term collaboration such as CodeBus Africa, along with its offering of basic technical bootcamps,
is deemed useful and valuable by African technology hubs. The data was collected from two focus group interviews with
ten partner organizations, two surveys which cover 13 of the partner organizations, and field notes and recordings from
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post workshop debriefings in four countries. Altogether the data represents all 15 partner organisations — views from
hub management, middle management, and workshop instructors, and it was collected both immediately and six months
after project implementation.

The findings suggest that the outcomes the partners mostly valued were: extension of networks, adopting a new coding
education program (Sonic Pi), developing a new student-centred teaching practice for technology education, public
visibility, and organizational learning including tech education management and teacher training skills among the local
partners’ staff.

Challenges and central considerations

The original objective of CodeBus Africa was a one-off initiative. The project concept was well understood by all partners,
but the full potential of the project and ambition of the local partners were poorly predicted especially by the Finnish
partners. The short intensive collaboration, joint activities, shared learning experience and intercultural interaction
between the project partners sparked many new ideas and inspiration to continue the work beyond the short project
implementation.

As a result, a great potential and a pool of ideas for follow-ups was left without a channel for fulfilment. Although many
local partners were able to incorporate the learnings and new curriculum into their existing projects, more time and
resources should have been allocated for creating a process that would support the development and implementation
of follow-ups.

The Future

A lack of skilled coders with creative and problem-solving abilities was considered a pressing issue for future development
of hubs and companies in Africa. Aalto University together with ten African project partners have applied for three-year
(2019-2021) funding from the ministry of foreign affairs in Finland. The project purpose is to continue strengthening
inclusive technology education in Africa. The three-year project’s holistic approach to increase diversity in technology
takes into consideration both the obstacles of boys’ and especially girls’ active participation in technology, as well as the
barriers of African technology hubs to organise technology education in a sustainable and scalable manner locally.

Bridging the technology gap is a global challenge. Lack of skilled technology makers is increasingly hindering economic
growth in both developed and less developed countries, and this development is not going to change any time
soon. While waiting for all countries to include technology education as part of the national curriculum in order to reduce
the technology gap, extracurricular and non-formal education are some of the ways to provide technology education.

Key takeaways

CodeBus Africa was a short-term project, but the enthusiasm it generated among the local hubs and trainers as well as
the young participants was palpable. The local partners pinpointed the fun, collaborative and creative approach as a
way to reach out to youth, in a way that addresses serious gaps and biases in technology education, and to build creativity
and initiative among African youth in ways that complement formal education systems.

The organisation of basic training bootcamps was perceived as relevant and related to the key organisational goals of all
the partners who took part in the CodeBus Africa project at the local level. The value of learning and transmitting student-
centric teaching methods and tools was recognised, even though in this case the collaboration was short and the local
partners would need continued support to scale up the training of trainers and continue running the educational
programme. The local partners also appreciated the emphasis of the project, which went beyond basic technology skills
to incorporate soft, creative and problem-solving skills, as well as the project and program design, which was carefully
scoped to be suitable to anyone, regardless of gender, abilities or background.

Link: http://codebusafrica.com

Interviews: Project lead, trainer, hub lead

WIV=RSITi=S O= Td= =UTUR= @


http://codebusafrica.com/

\ Co-funded by the e,
Erasmus+ Programme [
of the European Union e

3.2.3.4 SWitCH()

Porto, Portugal

SWitCH() is a re-qualification programme for those who want Players involved: HEI, industry, governmental

to acquire competences and skills for integration into the job Type: Programme, course, re-skilling, industry - HEI

market IT professionals. Th rogramm li il .
arket as professio e progra e applies agile collaboration

practices and interactive processes to provide its students Why: An innovative approach to workforce

with a solid, yet fast acquired, comprehension and application reconversion//re-skilling, aimed at facing labour
of software development skills. Students are graduates
(bachelors) with or without a STEM (Science, Technology,

Engineering and Mathematics) background.

shortages in the IT sector and favouring the
professional integration of qualified youngsters.
What is taught: tech, soft skills

The programme that resulted from a partnership between a Multidisciplinarity: Two to three disciplines

HEI (ISEP, Polytechnic of Porto’s School of Engineering) and an Integration: Different kinds of players

Relation to Industry 4.0: Directly addressing

association of IT companies (Porto Tech Hub; see below),

started in 2017/2018 with a class of 29 students, selected from a pool of more than 200 applicants. It is a two-year
training programme, with one school year (two semesters, 32 weeks of classes, with an intensive schedule of 35 hours
per week) and one year of paid internship in an IT company. SWitCH() presents itself as an innovative programme, with
a differentiating pedagogical approach mainly based on project-based learning (PBL) and focusing on the contents that
are actually necessary for students to be successful in a typical professional environment. Professionals from the
participating IT companies are actively involved in the academic activities.

The approach is divided into disciplinary teaching (33%; lectures and regular lab classes) and PBL (67%; project
development in a team of nine to ten elements; scrum software development processes in two-week sprints; challenges
provided by real software companies). Each semester is structured around three simultaneous courses: a core software
engineering and programming course; a technical course covering key supporting technologies and competences; and a
project course to develop a product for a client. Pedagogical principles include the careful application of selected active
pedagogical patterns and PBL: learning by example and learning by doing, teamwork and peer-learning, continuous
feedback, and a strong focus on the quality of the work being done.

By the end of the programme, students should be able to understand and apply an iterative and agile development
process by analysing the requirements of a problem presented by a client and, as a team, specify a solution. They should
be able to design a solution using appropriate architectural and design patterns, and able to implement the solution in
Java/JavaScript using Test Driven Development and Continuous Integration (Cl). Students should also be able to know
and apply the essential technologies and best practices to be productive in an object-oriented programming (Java) or
web development team using Cl.

SWitCH() is a self-funded training programme: students pay a tuition (€ 2.850,00) and the costs of internships are ensured
by participant IT companies (including Critical Software, Critical Manufacturing, blip, Fabamaq, Armis, IT Sector, Codigree,
Farfetch and 12S). Special credit conditions from the programme’s financial partners are available for all students.

Why

Although every year several hundred of IT students graduate from the Universities of Braga, Porto and Coimbra (in the
North and Centre regions of Portugal), strong labour shortages in the region have been identified by both public
authorities and major tech companies that transferred, or want to transfer, their offices and operation centres to the
metropolitan area of Porto. SWitCH() was created to help minimise the labour shortages in the IT sector and also to
address issues of unemployment and lack of career prospects among young graduates from other educational
backgrounds and different, less dynamic business areas.
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Stakeholder experiences

SWitCH() was developed following the previous experience and results of a similar programme (Acertar o Rumo)
developed through a partnership between a large Portuguese IT company (Critical Software) and the University of
Coimbra. Acertar o Rumo is entering its 6! edition. It has 22 students per edition and has been able to obtain an over
90% completion rate. In 2017 SWitCH() was launched as a central dimension of the activity of Porto Tech Hub, a non-
profit association created by three well-established tech companies, each one with strong connections to Porto (blip,
CRITICAL Software and Farfetch). SWitCH() was created to develop the city’s tech scene and help fulfil its increasing need
for skilled workforce. The programme was conceived as a multi-stakeholder educational venture, involving
representatives of the quadruple helix — academia, companies (as promoters, enablers, and employers), students, and
public authorities (the programme is supported by the strategy put forward by the Portuguese government through
INCoDe.2030, the national initiative for digital competences).

In 2018, SWitCH() is starting its second edition. Students who completed the first year of the programme’s first edition
are starting their paid internships in the participating IT companies. According to the programme’s director, SWitCH()
was able to go much deeper than initially planned (“We have faced and solved real engineering problems”) and created
a fruitful work environment (“No one quit the programme”, “Teachers are truly excited about using this approach”). He
believes that students of the first edition accomplished at least an equal skill level in software development to that of an
IT graduate. The director also believes that the paid internships are likely to secure the students a job within the sector.

A graduate in chemistry participating in SWitCH() said: “If someone told me a year ago that | would learn to do everything
I am doing now, | would say that it was impossible”. For another SWitCH() participant with graduate studies in
management, the programme prepares its students well for the future and allows companies to “really value” them.

Challenges and central considerations

The school year of the first edition of the programme seems to have been a success, but only in September 2019, when
students end their one-year paid internships, will it be possible to assess the full impact. One of SWitCH()’s major
challenges is the immediate conditions and career prospects actually offered to those who finish the programme (type
of career insertion, level of retribution, status within the companies’ structures). The fact that this is a paid programme
is also a challenge, since it can prevent a wider audience from attending it (e.g.: students coming from less wealthy
socioeconomic groups, who frequently graduate in areas that are more affected by unemployment and precarity).

Dealing with the growing demand for the programme (promoters expect a strong increase in the number of applicants
in this and following years) is yet another challenge, both at a practical level (material conditions, teaching staff) and at
the governance level (managing an enlarged, de-centralised, growing programme).

The Future

In 2018/2019, the second edition of the programme will double the enrolments (up to 60 students). Since the market
needs for IT professionals should continue to increase in the region, SWitCH() promoters believe the programme will
thrive, and are already analysing the possibility of expanding it to other locations.

Key takeaways

SWitCH() points out the virtues of the interaction between HEls and companies, both for the actual structuring and
development of learning processes, the marketing of these type of initiatives, and the delivering of real career prospects
to participants (through paid internships in solid, and growing, companies).

“Students and teaching staff — we are a team!” - programme director

Link: https://portotechhub.com/switch/
Interviews: Teacher-coordinator of the programme, programme material
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3.2.3.5 Tiimiakatemia, Bachelor of Business Administration programme
Jyvaskyla, Finland

Tiimiakatemia is a programme that teaches team

L . S . Players involved: HEI, student / alumni
entrepreneurship with self-acquired customers. Tiimiakatemia v /

. . “ . Type: Programme, practical approach
describes itself as “the entrepreneurship centre of excellence yp g P PP

Why: Tiimiakatemi h hmark
of the JAMK university of applied sciences in Jyvaskyla.” The y: Tiimiakatemia was chosen as a benchmar

. . . due to its’ successful bachelor’s programme in
core idea of the programme is that students run their own f prog

. . . . entrepreneurship. Tiimiakatemia has developed an
cooperative businesses and learn through dealing with real p p p

unusual approach to higher education as it has
money and real customers. The Mondragon Team Academy pp g

. . . replaced traditional teachers with business
(MTA World) international community of more than one P i
. A . coaches. Student teams create businesses and
thousand team-entrepreneurs has its roots in Tiimiakatemia ) ) )
L . learn by running their businesses. The
Finnish Educational methods. . . o
Tiimiakatemia programme has been applied in ten

The Bachelor of business administration is a three-and-half- | countries and in various kinds of education

year programme. The way of implementation has changed | institutions.

throughout the years. Currently, the first year consists of 60 | What is taught: business, soft skills

credits of basic studies taught with traditional methods at the | Multidisciplinarity: One discipline

main campus. After the first year, students are divided into Integration: One player

teams and get transferred to Tiimiakatemia, where they will | Relation to Industry 4.0: Addressing relevant skills

continue for the next two and a half years. In Tiimiakatemia

studies consist of three basic elements: reading, training and doing.

e Reading: During their studies, every student reads around ten business books per semester and writes a
reflection paper from it.

e Doing: Working on real businesses that students have developed.

e Training: Every week teams have two four-hour training sessions with their coach, where they discuss what they
have learned and how to develop their business.

All teams operate as independent cooperative companies. Students find real-life projects to work on to cover their
company’s expenses. Projects function both as learning environments (for studies and developing the individual's
competence) and as ways of doing business (for team companies). Learning is a process that is not divided into modules
or subjects like marketing or leadership.

Tiimiakatemia has no legal control over its team companies; it only provides the coaching for the learning process. The
main methods are learning by doing and team learning. Projects offer opportunities to apply studied theory directly into
practice and also provide a platform for students to reflect on theory in light of their own experiences while studying.

Teams use dialogue as a tool to share knowledge and reflect together. The purpose of dialogue is to go beyond one
individual's understanding. Dialogue aims at people becoming observers of their own thinking.

Why

The underlying problem is that entrepreneurship is very hard to grasp in a classroom because of its abstract nature.
Tiimiakatemia was born in 1993 to JAMK University of Applied Sciences, Jyvaskyla. An inspired teacher, Mr Johannes
Partanen, put a simple message to the university’s messaging board: “Do you want to travel around the world and learn
some marketing at the same time?”

The core philosophy of Tiimiakatemia was written down to Leading Thoughts (mission, vision and values) by the students.
The values were: learning by doing, practicality, continuous experiments, continuous creation processes, learning, and
travelling. The mission was bold: eradication of unemployment. The vision was to realise each student’s own dreams and
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creation of a job for oneself. The change was about wanting to learn in a different way. The students wanted to get rid
of strict timetables, conventional classroom studies and being passive.

Stakeholder experiences

Over 1000 people have graduated from Tiimiakatemia during the 25 years. Many alumni felt that the programme
completely changed their life or made a huge impact. Probably due to the real-life experiences, 42% of Tiimiakatemia
graduates have started their own company by the third year since graduation. Tiimiakatemia has won numerous national
awards for its innovative learning methods and development of entrepreneurship.

The success of Tiimiakatemia’s methods is clearly highlighted by their adaptation in other countries. Mondragon
University was the first one to start a Tiimiakatemia-based education method outside of Finland, and since then it has
gathered over 10 000 different kinds of users in over ten countries. It has been implemented in a wide range of different
studies starting from elementary schools to universities, and many companies have started to implement it in their
learning processes.

Challenges and central considerations

It is crucial to give enough space and freedom for the students to find their own way of working. The new learning model
requires more from the students and sometimes the students get tired and demand familiar, traditional classroom
teaching. The process of unlearning the conventional study style and re-learning a more independent study style takes
time. Having the freedom in studies but at the same time taking responsibility for one's own learning can be challenging
for some of the students. It is worthy to note that the programme does not suit every type of people.

The Future

Tiimiakatemia aims to continuously develop the training programmes and build the future in line with their vision to
adapt to constantly developing challenges. They also look forward to build and implement international experiments to
share the methods, and to generate ideas about new concepts to introduce in Finland.

“The fact is, however, that only by experimenting can create new operating models and in this
direction our vision guides us.” - head coach

Key takeaways

The concept challenges the traditional teacher-student relationship by expecting students to take responsibility
themselves from the beginning. The whole core of Tiimiakatemia is based on a philosophy that the control surrounding
traditional educational institutions is replaced by self-organising: There are no teachers following scheduled education
in classrooms, instead there are only coaches and students who are required to take legal responsibility of a real
company. This creates a whole different entrepreneurial mindset for the students because they actually become real
entrepreneurs in the process.

“Experiences obtained through practice and experimentation nourish our thoughts and
concretise issues we read from books, resulting in more effective learning.”

Link: www.tiimiakatemia.fi/

Interviews: Head of alumni relations and one other interviewee
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3.2.3.6 University of Cincinnati co-op programme
Cincinnati, USA

The University of Cincinnati has 45 000 students of whom 33

L . . . . Players involved: HEI, industry
000 are undergrads. Cincinnati is a medium-sized American

) . o Type: Programme, industry - HEI collaboration,
city with a couple million people. Several Fortune 500 .
) ) ) o practical approach
companies are headquartered there, including GE airline . . — .
) Why: University of Cincinnati was chosen as a
engines, Proctor & Gamble and Macy’s department stores. . )
; i o o ) benchmark do to their co-op programme with an
This has given University of Cincinnati excellent means to . .
. ) ) . excellent reputation and their aim to expand
work closely with the local industry in order to provide a L .
tive ( ) for its students. In th experiential learning to all students.
cooperative (co-op) programme for its students. In the co-op, . . . .
P PIprog e . i -p What is taught: Tech, business, design, soft skills
the students spend half of their time studying at the university e e o
o ) ) ] Multidisciplinarity: One discipline
and half of their time working for the industry. The rotation . . .
dto b K but has b h dt Integration: Different kinds of players
used to be every week but has been changed to ever
¥ 8 ¥ Relation to Industry 4.0: Addressing relevant skills

semester so that students would spend their first semester at

the university, the next semester in the industry, and so forth. Co-ops happen all year round, so that half of the class is
in the industry and the other half at the university at any given time. There are roughly 6000 co-op terms done each year.
The system adds one year to the duration of the degree, but students gain almost a year’s worth of work experience.

The co-op programme starts with a course of career counselling, where the students create their CVs. During the periods
at work, students write reports and can get assistance if needed. The employer evaluates the student, who also evaluates
the employer, and an advisor has a discussion with both of them to evaluate the experience. It is possible to either remain
with one employer for several of the co-op terms, or to change the employer, for example architects normally change
their internship between each deployment, when engineers normally return to the same employer at least once. There
are no collaboration agreements between the university and the companies.

In 2012 the university started to expand experiential learning from the co-op programme to all students at the university.
Engineers, designers, nurses and pharmacists have always had experiential learning in the form of internships as a part
of their curriculum, but it was seen as a good method to educate other students as well. Shorter internships are organised
for students of humanities such as history, and they can be done at any time during the studies. Each student at the
university needs to have two experiential learning periods before graduation. They can be either:

e internships, which can be a part of the co-op programme;

e service learning with a social dimension such as self-guided research on the living conditions of the local poor;
e UC4ward, which are collaborative and interdisciplinary projects done for external partners,

e undergraduate research, which means working at the lab of a professor under whom the student does not study;
e study abroad, which varies in duration; or

e for arts, performing for a paying audience or participating in an exhibition juried by outsiders.

Students prepare for the professional experiences (internships and co-op work), and once they start them, they are
mentored or followed, and later reflect on the professional experience. Each undergraduate student needs at least one
of these professional experiences before graduation, but many students do more. In 2017 there were 14 000 professional
experiences, and a majority of them were one-semester long co-op deployments. The idea with these different types of
opportunities is that everybody gets to have something that complements their education and fits their interests. There
is a student information system to measure the outcomes of each type.

For example, history students tend to do a study abroad, an internship at a museum or partner with faculty on publishing
research. At the engineering department it is mandatory to do a co-op, and at anthropology, the students can choose
whichever experience they want to.
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Currently, co-op 2.0 is being created and implemented. For it, career services and co-op were combined, into the division
of Experience-based learning and career education. There are 70 people working full time in the unit. It is not mandatory
for the internships to be paid, but with co-op 2.0 the rule is that if a student wants to have a paid internship, they can
have it. Service learning is usually unpaid when undergraduate research is normally paid, and co-op can be either or.

The scale of experiential learning for all makes it a large undertaking. One new model was not enough to cover all
students, and there are still visions of new models. During the starting academic year, the university is piloting several
new models for co-op 2.0. For example, in a new model at first, a company sponsors an event for students, pays the
students for one day’s work, and then if students get interested there is a course on the same topic that students can
choose. Another pilot is taking first-year students to work and then fundraise to give them grants for their unpaid work.
The university is also building consulting relationships with companies, so they can hire a group of students to do a
consultancy project. The goal is to create more opportunities for experiential learning on campus. To support students
in finding an experiential learning opportunity for them, a software solution is under development. At the end of July, all
the pilots are given to the university community to decide on which ones they fund. In general, the goal is to increase
pay in experiential learning.

Why

The co-op programme was founded in 1906. The faculty at the University of Cincinnati decided they would send students
to industry, to learn by doing. This is likely to have been the first co-op model any university undertook. In the first year
there were 27 students participating, and in the third already 700. In this sense, the idea of co-op universities is nothing
new, and the largest in the world, the University of Waterloo, was founded in the 1920s. Around the same time, General
Motors started its own institute, that later separated from the company but still functions as a co-op and experiential
learning university.

“At the same time as Ford put cars on a conveyor belt, Cincinnati put students on it.” - an
interviewee

Stakeholder experiences

The co-op programme is a pride within Cincinnati. There are several companies, where all of the employees have
graduated from the co-op. Often the students reminisce with greater warmth their time in co-op terms than the rest of
their studies. When students are asked for their reason to choose the university, they often mention the co-op
programme.

The co-op programme aims to give students possibilities to work at their limits. It is likely, that when people are doing
something close to their limits, they enjoy what they are doing, learn, and achieve good results.

In the National Survey of Student Engagement, the students have always shown in the top 1 percentile in student
engagement. The effects of the different experiences are closely followed. It seems, that if students take service learning
during their first year, the retention rates are higher.

“One proof of the co-op programme working is that it has stood the test of time.” - an
interviewee

Challenges and central considerations

Who is responsible for the students when they are at work is a question. From a juridical perspective, the students used
to be employees when they are at work, but it was changed four years ago. Nowadays they are considered as students.
This is relevant in the cases when something unwanted such as conflicts with employees of the companies happens, for
example sexual harassment.
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The concept at the University of Cincinnati requires enough of employers in the surrounding area to be able to provide
the needed co-op terms and opportunities for experiential learning. The model also requires sufficient funds to effectively
run the system and to support students in finding the experiences.

The Future

The University of Cincinnati has profiled itself permanently as a co-op university. However, some changes have been
made and improvements are on the way. Around 2010 Chinese students started to come to the university, and when
the number of Chinese students started to grow, a campus was founded in China. From there, the students come to the
USA for their senior year.

The current president of the university is interested in finding new ways of engaging with the community, in order to
make the model cheaper for students.

”The best way to predict the future is to create.” — Previous professor

Key takeaways

In order to stay relevant in today’s world, a university needs to either get part of their people to go outside of the
university, or to get people to come into the university. This integration between players is crucial to keep all the parties
up to date. At the University of Cincinnati, this means that there is close co-operation between the university and
industry.

When students get to do “real work” in the “real world”, and especially when they can see the impact of their work, it
motivates and engages the students. It also prepares them for their careers after university and leaves them good
memories.

Link: http://www.uc.edu/careereducation.html

Interviews: One previous professor and a current staff member
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3.2.3.7 University of Waterloo co-op program

Waterloo, Ontario, Canada

University of Waterloo is known for its high-ranking
cooperative (co-op) programme. All of the engineering
programmes at the university are co-ops, and all of the other
five faculties offer a form of the co-op. At the university there

are 21 600 students in co-op (2017).

Normally co-op students start with an academic term and then
go to work in a job that is relevant for their studies. As students
go through co-op they complete personal development
programmes designed with employer input and delivered as

Players involved: HEI, industry

Type: Programme, industry - HEI collaboration,
practical approach

Why: The Waterloo co-op programme ranks
among the best in the world, and was mentioned
several times as an excellent case during interviews
for other cases.

What is taught: Tech, business, design, soft skills
Multidisciplinarity: One discipline

accreditable online courses. They teach topics such as conflict Integration: Different kinds of players

resolution or business communication. After the students | Relation to Industry 4.0: Addressing relevant skills

finish a co-op term, they write a reflection paper on what they
learned. The differences between co-ops in different faculties relate to sequencing of the terms and when the first co-op
term is done. Common to all is that students must end with an academic term.

In a co-op programme the aim is to do five co-op terms, which tends to be the norm, but the number varies between
four and six. Normally the terms are 16 weeks long with a minimum of 12 weeks, and all of them are accredited. If the
terms are shorter, they are reviewed on individual basis. Normally this means that the actual working hours amount to
the same as in longer co-op terms.

Co-op requires the employer to give some form of remuneration, that can either be a salary or covering of travel, housing
or meal expenses. The students graduate one year later than undergrad students normally, taking five years to complete
their studies. However, at the time of graduation they have up to two years of relevant work experience, from different
industries and employers. This is positively reflected in their employability and earnings when they enter the workforce.

The Canadian government is encouraging universities to create more experiential learning. Waterloo’s experiential
learning programme began in fall 2017 to achieve the same benefits also for non-co-op students. This programme is
composed of a skills identification and articulation workshop, career development course, a combination of three
academic or work experiences and a capstone workshop. The programme provides support for working, finding jobs,
applying, and creating a career path. The experiential learning programme is not mandatory to the students, unlike co-
op terms, that are an integral part of the co-op students’ studies.

All co-op opportunities are posted on the school website, so students have equal access to them, and the employers have
equal visibility and reach to the students. The co-op jobs posted are available only to Waterloo students. The students
go to a large number of interviews, which already teaches them important life skills in applying for jobs. The students can
work for non-profits, start-ups and large corporations, enabling different experiences. Students can also work abroad,
and over 13% of the co-ops are done outside of Canada, in over 60 countries.

The students get to see the ratings of the employers done by previous co-op students, which helps them to decide
whether they would like to work for an employer. Some of the students find their preferred employer already in the first
term, and end up working for the same employer for all co-op terms. Employers also rate the students at the end of the
co-op term. Students who are rated as outstanding can get a national price for being the co-op student of the year.

Co-op is a major part of the entrepreneurial ecosystem in the area. The region has a very high number of new patent
applications opened each year, and the co-op programme is believed to be the main fuel for it. The students often return
from their co-op terms with questions and ideas, that lead to starting new businesses. Founding a start-up and developing
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a business plan counts as a co-op term. If the student wants to move further, the university has an incubator, and if the
business starts getting traction, the student can take their business even further to the university’s accelerator.

University of Waterloo has teams of staff based around North America in five different regions who work to find co-op
opportunities. They try to identify new employers that have not hired before and to involve companies deeper, for
example to get companies who have been hiring engineering students to hire business students to different positions.
There is also staff called student advisors who work with students. Especially the first term is seen as crucial, and during
it the staff visits students. They also do a visit during the second to last work term, as students might be looking for
specific career advice in order to get the last co-op term within a company or industry they want to go into. Each student
is given a personal contact that they can reach out to in case they need any support during their work terms. The student
can ask them for face to face meetings or contact through other means. To ensure the quality of co-op terms, there is a
student faculty relations team. They meet constantly to discuss all issues related to co-op to improve the experiences.

There are no written agreements with industry. The university staff creates guidelines in terms of expectations, and
assesses the safety of the working environment for students. In addition to supporting students the staff supports
employers in being successful. They help the employers to build an employer brand on campus, to engage with students
and to make job postings attractive. If the employer is new to the programme, the staff provides support for them in
creating suitable experiences. There are over 130 different interview rooms on campus, and five call centres, in which
the interviews happen. In 2017 there were over 1700 interviews on campus, and the staff did the initial screening of over
100 000 student applications.

Why

The University of Waterloo was founded in 1957, as a response to the demand of work-ready graduates by local
businesses. Co-op was a new idea at the time, originating from University of Cincinnati (covered in a different
benchmark). The university started with 74 students, all in engineering, and all in co-op. The model provided students a
way to study and earn money at the same time.

Stakeholder experiences

Of the incoming undergraduate students 71% choose Waterloo because of its co-op programme. The students have
highlighted the excellent relationships the university has with employers, and like the way the co-op programme helps
them in finding their own career paths. The employment rate of 97,7% in 2017 is testament to how well the programme
works for getting students employed within their fields.

The number of different co-op programmes has grown to 120, and the university has a relationship with almost 7000
active employers. The number of co-op terms has doubled over the last ten years. These high numbers are signs of
growing demand and belief in the programme from employers and interest by academia. In addition, the government is
providing support to companies. From a student perspective the option is attractive, as it enables earning both money
and study credits at the same time and improves the employability of the students.

Challenges and central considerations

Probably the biggest challenge University of Waterloo co-op program has faced has been adapting to the high growth.
Since 2000, the number of staff members in the co-op has gone from 67 to 140. In co-op and experiential learning
combined there are over 200 people working full-time. The growth has also forced the university to create specialized
roles, as the job descriptions used to be broader. This has enabled a higher level of excellence.

To run the system and enable growth, the students pay up to eight times a co-op fee of 729 Canadian dollars over their
academic fee. The money is used for the ongoing support, help for finding jobs, continuing the relationships with
employers and for being able to react in case something goes wrong. If the fee would not come from the students, the
co-op programme would have to use resources also for getting public funding. However, in countries where students
are not used to paying large sums for their education, the co-op fee would likely reduce the pull of the programme.
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The Future

The best practices in education evolve constantly, and each year a new batch of students comes expecting to be taught
with state-of-the-art methods. As a result, the co-op needs to evolve. Also, from the employer perspective, the
programme needs to adapt to the changes in the companies involved. Small changes are constantly made based on talks
with companies and students. One major trend is that students need to become globally ready, not just job ready. The
university staff is constantly keeping an eye on the environment, and coming up with new initiatives to improve and
simplify the co-ops.

In fall 2018 flexible work terms will be started. They enable students to work for more than one employer during one
term. In practice this gives more flexibility to accommodate for situations in which work offered by a single employer is
not enough to create an accreditable co-op term.

Another new initiative is the research certificate, in which students do research with a professor on campus. This initiative
recognizes student who potentially want to follow an academic path, as in past that was not seen as a creditable term.
The students can receive credit form up to three research terms, during which they also go through the same online
courses.

In the new Problem Lab, the university invites employers to hire a multidisciplinary team of co-op students whose task is
to solve an organisational problem. Multidisciplinarity enables the problem to be looked at from different angles.
Students go through a pitch event, then they spend two weeks in the problem lab looking at the problem and different
ways of solving problems, and rest of the co-op term with the company. The problem does not always get solved during
the term, but the organisations benefit from new ideas and fresh viewpoints.

The toughest term for students to get employed is the first work term. They might not have any previous work experience,
and from the employer’s perspective do not have a lot to offer. University of Waterloo staff have been working on
different first term work opportunities. For example, although not the kind of job that university graduates take, working
on a production line at a manufacturing company is now considered a good option. Manufacturing lines are a core
element of engineering where students can learn to understand the environment and the workers, preparing them for
higher-level jobs.

Currently the co-op programme is focused on undergraduates, and graduate students do not have much co-op
opportunities. The university is looking to expand on those, as not all graduate students want to have an academic career.

Key takeaways

The co-op model seems to be mutually beneficial to students and employers. Even as it increases the overall duration of
studies before graduation, it accelerates the beginnings of students’ careers by helping them identify their core interests
and develop their work-life skills. The co-op programme also supports the students in applying their theoretical
knowledge in practice already during their studies.

The University of Waterloo co-op programme is internationally recognised as being one of the best in its class. However,
the model requires a large staff working on co-op and experiential learning, which in turn requires considerable financing.
The co-op model is used at different universities across the globe, but to achieve a high level of success might be
extremely challenging in places where funding is hard to come by.

Link: https://uwaterloo.ca/co-operative-education/

Interviews: Executive director of cooperative education
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3.2.4 Platforms

Platforms are physical places or alliances that bring together different stakeholders to enable multidisciplinary and cross-
institutional teaching, learning and research.

3.2.4.1 Aalto Industrial Internet Campus

Espoo, Finland

Aalto Industrial Internet Campus (AIIC) is a platform that

connects together people interested in fields related to the Players involved: HEI, industry

industrial internet, like mechatronics, machine systems, IT, Type: Platform, industry - HEI collaboration, up-

communications and security. The different partners can skilling

then ideate together on projects like applications for digital Why: AlIC strives to create a platform for HEls and

. - . . industry, in which they can together address the
twins (digital representations of physical assets, processes
challenges brought by Industry 4.0.
What is taught: Tech

Multidisciplinarity: Two to three disciplines

and systems). AlIC is multidisciplinary by nature, since it was
initiated at the department of mechanical engineering by a
professor of information technology. Nowadays also

researchers and professors from process automation and Integration: Different kinds of players

building and construction are involved in AlIC. It is more of a Relation to Industry 4.0: Directly addressing

grassroots initiative, and not a juridical entity, so officially the people involved work for the departments of chemical
engineering, computer science and mechanical engineering. Currently AIIC is governed by a leadership team and an
advisory board, that has industry partners as members. The focus of AlIC is to find a Finnish way of doing, and is guided
by the German strategy Industrie 4.0, International Data Spaces Association and the Industrial Internet Consortium.

AlIC wants to be a platform that connects HEls, large corporations, and SMEs, including start-ups, and solves issues
important to the stakeholders. The focus of AlIC is to create content. Currently digital twin technology is one of the key
topics, since it provides a tangible representation of the Industrial Internet of Things (IloT). It also provides interesting
opportunities for students to use the skills they have learned in courses on Al, machine learning and simulations.

Organising workshops on topics like cybersecurity is a way to start dialogues. As the transparency of manufacturing
industry grows, AlIC wants to spark discussions on how to radically change business models. Other examples of topics
are how digital twins affect machine design, the automation of it, and predictive maintenance. Aalto University runs the
platform, acts as a mediator between start-ups, students and industry, and supports in choosing the start-ups to join.

Industry has been asked for equipment donations, Konecranes has donated a crane, and some of the industry partners
have been actively collaborating. Konecranes has opened their interfaces, so that partners can create applications around
their products. The partners are working together to create a digital twin demo on one of Konecrane’s cranes. The idea
is that people could come to AlIC with their own project, and in the end the projects could be bought by Konecranes or
become their own companies. The space can also be used as an event space by the partner companies. For example,
partners Ideal and Siemens organised an event in which roughly 40 participants from different educational institutions
came to see what is done at AlIC.

One of the main activities at AlIC is research. The professors involved are directing the research, but it is done by post-
doctoral researchers, doctoral students and master’s thesis workers. At the time of writing there were six EU funded
research project ongoing. Getting funding for research projects sets limitations to growth. Some of the bigger partner
companies have donated machinery, software or funds, but involving SMEs and start-ups has been challenging.

AlIC is offering master’s and doctoral thesis positions, but from the perspective of bachelor’s and master’s education AlIC
has brought no radical change. Education has been built around the platform, much like with the more established
platforms. Additions to the existing curriculum have been created, as well as a minor in industrial internet. Professor
Martti Mantyla holds an introduction to industrial internet -course, and is striving to include loT and digital twins as a
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theme on mechanical engineering courses. The partnering companies give challenges to students of mechatronics. For
example, second year bachelor’s students were all given the same assignment to work independently on and create their
own prototype. However, the platform is not meant to educate only university students, but the employees of the partner
companies as well. What the students learn can be relevant to people in the workforce.

The industry partners interviewed cited several reasons to join AlIC. They were looking to do research that is not possible
in-house for different reasons, to learn, to get fresh viewpoints, and to extend their networks in order to find potential
partners, employees and clients. AlIC provides the opportunity to look into possibilities more freely, than what is possible
within a company, and provides insights to what kinds of applications are coming in the future. A couple people from
each industry partner are actively participating, and then sharing their learnings within their companies. In addition, the
other industry partners and students can learn from the expertise of companies.

AlIC also provides visibility to students for the companies. Increasing company visibility and improving their image is
important to the industry partners, since it is crucial for them to have the most skilled employees. One industry partner
mentioned that they had found summer workers through AlIC, and that working with students is a better way to improve
company image than traditional marketing, like branded pens.

An event called Mechatronic Circus is organized at AlIC each year. Master’s students present there their projects, and
high school and senior high school students are invited to see them. This year there were 250 high schoolers. They were
given an online “task passport”, through which they got tasks to find out different aspects of the projects. The idea is to
get high school students interested in engineering through supporting them in understanding the projects the master’s
students had done. During the event the high school students also had a chance to visit Aalto Junior lab and get hands-
on experimentation on mechatronics.

For Aalto Executive Education (AEE) there is now a teaching package called diploma of industrial internet, for which AlIC
served as a content creator. The courses at AEE also function as a channel for networking between AlIC and the course
participants and between the course participants themselves.

Why

Technology is moving forward at a fast pace, and both university education and research should keep up. AlIC was born
from the discussions between professor Martti Méantyld and his peers interested in the topic of industrial internet.
However, there was no platform that would connect the talent around Industry 4.0 related topics at Aalto University.
After some research projects, funding was granted to the initiative and AlIC was established to fill this gap.

Stakeholder experiences

AlIC has gotten positive feedback from industry, but according to AlIC staff the response could have been even better.
According to one partner, they have been onboard only for three months, but see AlIC having potential. According to
another partner, AlIC has been a positive surprise on how much has already been accomplished. Even though they were
initially concerned about how AIIC would get going, they think that there is a spirit of doing and AIIC has started fast to
function. The key people in AlIC have been very active. They have been able to attract students and to get research
funding. However, AlIC requires active participation from all partners and continuous development.

The crane that Konecranes has provided corresponds to a normal volume product. It has been equipped with all the
technology that Konecranes has and the APl has been opened and widened. From the perspective of researchers, it is an
authentic research tool, and from the perspective of Konecranes, any results can be fairly easily implemented.
Konecranes is providing technical support for research and student projects.

The platform is still in its early phase, so it is too early to say if the initiative is successful or not. However, AlIC has already
managed to spark conversation between the different players and managed to get funding for several research projects.
The industry partners and Aalto wrote grant applications together and ideated the research. According to an interviewee,
everybody is learning from each other and by doing.
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Challenges and central considerations

AlIC is in its early stages and there is work to be done around establishing ways of working. What should be focused on
is still a question under consideration. For industry partners it seems that the progress is slow, since for them findings
can be good enough even when they wouldn’t be scientifically valid yet.

Creating contracts that protect the assets of stakeholders and give the required freedom to participants is challenging.
The main challenge is created by IPR and other ownership issues. AlIC is not scalable before having a clear model on IPR
issues. Once these issues have been solved, AlIC can become an open platform that any third party can join.

The Future

Currently AlIC is looking to involve more industry partners, and Aalto partner services are supporting them. Especially
involving new start-ups is interesting to the established partner companies.

The focus is on executing the existing projects well, which then should lead to new possibilities. So far AlIC has been built
very bottom up, and the approach has worked well. However, as more companies and researchers are wanted to join
AlIC, it needs to become more institutionalized. AIIC is planning to widen its research to include smart mobility
(autonomous cars) and internet of energy. International networks exist, but due to the tight resources AlIC has to
carefully consider which ones to join.

loT has high potential in improving mechanical engineering functions. To be as useful as possible, it is not enough that a
computer scientist adds the 1oT functions, but a mechanical engineer who understands the underlying issues should be
included in the process. AlIC hopes to achieve more multidisciplinarity. For mechatronics student projects all students
are welcome, but currently the curriculums make it so that the people joining come from only a couple fields. It would
be good that instead of each discipline having their own major project courses, the project courses would be common
and multidisciplinary.

AlIC is also looking to establish a digital environment, which would make it easy for start-ups and students to join AlIC
research projects. A challenge that students face when they enter the workforce is that they have excellent theoretical
knowledge, but their practical skills are lacking. A modern day apprenticeship, that AlIC could help facilitate, could be a
solution to this.

AlIC is currently located in a building belonging to the department of mechanical engineering, but will soon move to the
same locations with other cross-disciplinary initiatives. This physical proximity is expected to bring opportunities for new
kinds of collaboration.

Key takeaways

There is demand for platforms that enable integration between different players. All the stakeholders within AlIC have
the opportunity to learn together and from each other. Finnish players are interested in the initiative, but involving
foreign players has been challenging. The main challenges that these types of platforms bring are possible opposing
interests of partners, IPR issues and necessary cyber security while keeping the platform open.

The community is important to the stakeholders. Doing together creates new possibilities and the platform provides
SMEs and start-ups an easy way to collaborate with major players. From the viewpoint of the bigger companies, start-
ups enable the implementation of new technologies. AlIC is a lean platform to test new technologies together. It provides
great possibilities for ideation, sparking discussion, doing research relevant to the industry and getting the results directly
into use. The platform also has potential to kickstart students’ career in lloT.

Link: http://aiic.aalto.fi/en/
Interviews: Person behind the initiative, CEO, person responsible for marketing and communications, a doctoral

candidate, and two industry representatives from different companies
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U2

3.2.4.2 Design Factory Global Network

Global

Design Factory Global Network (DFGN) is a network of
interdisciplinary innovation platforms in universities and
research institutions. Currently there are 24 (as on Nov
2018) Design Factories on five continents. DFGN is on a
mission to drive change in the world of learning and research
through passion-based culture and design-driven problem
solving. Each Design Factory is developed by the hosting
institution to be an agent of change in their own
communities and to provide a safe and supportive

Players involved: HEI

Type: platform, course, event, industry - HEI
collaboration, practical approach

Why: Network of interdisciplinary innovation
platforms in universities and research institutions
on a mission to drive educational change through
passion-based learning.

What is taught: Tech, business, design, social skills

environment for experimentation on for example Multidisciplinarity: Four or more disciplines

pedagogical development, application possibilities of new Integration: Several players of one kind

technologies, or new forms of collaboration in innovation Relation to Industry 4.0: Addressing relevant skills

ecosystems.

The origin of DFGN is in Aalto University, Finland. Aalto Design Factory (ADF), which opened in 2008, was designed to be
an ideal environment for teaching, research and application of product development. The primary focus of ADF was on
supporting problem-based learning courses such as the interdisciplinary Product Development Project (PdP). At present,
ADF hosts a diversity of activities including over 40 courses with more than 1000 students every year and a university-
wide product development minor that mixes students from different disciplines already in the beginning of their studies.

Design Factory as a concept is all about sparking and supporting collaborative creativity and innovation across borders,
be they organizational, disciplinary, or cultural. Shared understanding and common ways of working enable Design
Factories in the network to collaborate efficiently across cultures, time zones and organizational boundaries fostering
creativity. Design Factories bring together research, students, business practitioners and other stakeholders not only to
promote a new learning culture but also for opportunities for continuous experimentation. For students, they provide
empowerment through hands-on learning experiences in real life challenges along with support for pursuing one’s own
ideas and passion projects. For the industry, NGOs and other stakeholders, Design Factories offer an environment for co-
creation with leading scholars, top future talent and other operators in the ecosystem. Researchers have the opportunity
to conduct interdisciplinary research together with industry partners.

Design Factories strive to provide a space, practices and a mindset for enabling serendipitous interactions between the
different stakeholders. Each platform is unique but shares the mission of creating the most fruitful environment for
interdisciplinary and boundary-crossing collaboration. Interdisciplinary project courses where students work together
with outside sponsors are a core activity, being the most obvious and typically the first form of collaboration within the
DFGN. Learning from and with other members of the network is a key reason for its existence. The International Design
Factory Week (IDFW) is the annual opportunity for the members to meet, plan for collaboration, share and learn more
about the best practices in the network. IDFW is also the main platform for decision-making for the network. Every year,
IDFW is organized in a new location offering the other members an opportunity to learn more about the hosting Design
Factory.

Why

Developing a Design Factory and joining the network allows the participants to utilize an existing model for an
interdisciplinary innovation platform and to have access to the best practices that are often embedded as tacit
knowledge. Using an existing model allows people in the development phase to seek approval on a concept level, i.e. to
use the DF model as leverage in decision making within their own organization. The network provides the individual
members driving change in their own institution a peer support network for the change management work. The network

also facilitates easier international collaboration.
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Stakeholder experiences

DFGN membership is often described as a gym membership, in the sense that you can pay a small fee to have the
membership but you will only get as much out of it as you put effort to going to the gym. This is because each member
has the freedom and responsibility to develop and participate in collaborations planned by the other Design Factories.
The value in the network is largely derived from the peer support in association with change management. A small DFGN
team located in Aalto University supports the network and facilitates the communications but does not create or manage
any of the collaboration activities and projects.

“] think the role of the DFGN can be both inspirational and also leverage in terms of impact and
showing relevance and significance of what you are doing” Dr. Christine Thong, Academic
director, Design Factory Melbourne, Swinburne University of Technology

“These are very dynamic group of people who take very seriously the education of our next
generation of innovators and entrepreneurs. Who feel passionate about the power of user-
centric design in solving societal challenges, including industrial challenges. And a group of very
friendly and dedicated people, who really feel that they would like to contribute to making a
difference. The fact that people get to just kind of share their experience and ask the sort of
questions their never dared to ask before. Here they can do it, and people feel really committed
to help each other and support each other.” Dr. Markus Nordberg, development & Innovation,
CERN

Challenges and central considerations

DFGN is driven largely by individual change-agents further enforcing the dynamic that one gets only as much out of the
network as they put in. All Design Factories are different, and there is continuous conversation around if there should be
a set of requirements that need to be met before joining in. DFGN is continuously seeking to explore new ways of
collaboration without necessitating the face-to-face meetings that require travel, in order to scale up the opportunities
in a financially sustainable way.

The Future

DFGN continues to grow and attract interest not only in new locations but also in new contexts outside the academic
environment. There is a clear interest to explore new ways of strengthening the ease of collaboration and reduction of
bureaucracy even if the numbers of members increase. In addition, the desire to continue to build trust through shared
culture as diversity increases across the participants remains strong.

Key takeaways

DFGN exists to support institutions in creating change. The main goal is in the community of practice of people who have
a similar vision of how to support innovation. Most use a user-centered approach but also emphasize the value of the
culture and environment that nurtures innovation. The monetary investment required is minimal and collaboration is
completely dependent on each participants’ own proactivity, but is made significantly easier through the shared ways of
working that build trust between the different DFs. Shared ideology, passion and principles are a more important uniting
force than certificates, formal structures or visual appearances.

Link: Design Factory Global Network: https://dfgn.org
Interviews: One student, one researcher, DFGN coordinator
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3.2.4.3 Learning Factory - Technical University of Darmstadt Centre for
Industrial Productivity

Darmstadt, Germany

Learning factories are innovative institutions that develop a

. . . . . Players involved: HEI, industr
variety of skills using realistic factory environments for hands- v y

. . . . . Type: Platform, workshop, course, training,
on practical learning of manufacturing engineering yp P &

. - industry - HEI collaboration, up-skilling, free
competencies and knowledge acquisition.? Students there v P g

. . education, practical approach
have the opportunity to develop process improvements and P PP

see the results in real life.2 Why: The Learning Factory represents an

established way of teaching factory production,
The learning factory Centre for Industrial productivity (CiP) is | and is preparing students and industry alike for
oriented to teaching process optimisation and focuses on the | [ndustry 4.0.

application of lean methods, digitalisation and Industry 4.0. | What is taught: Tech

The research group carrying the same name, CiP, works | Multidisciplinarity: Two to three disciplines
mostly with the learning factory and manages it. Their work is | Integration: Different kinds of players

focused on process optimisation through digitalisation, | Relation to Industry 4.0: Directly addressing

including management and organisational optimisation. The

learning factory and the research group are educational and research initiatives within PTW Dosimetry at Technische
Universitat (TU) Darmstadt, which is one of Germany’s leading technical universities. The PTW is one of the leading
research institutes in the field of application-oriented production research and makes a major contribution to the further
development of production technology in Germany. The learning factory was built together with the management
consultancy company McKinsey, which helped to finance the initiative and to create trainings. McKinsey can use the
space for trainings, but mostly it is just in PTW’s use. A different research group within PTW runs a second learning factory
focusing on energy efficiency and ecological and economic factors.

The learning factory is essentially a fully functioning factory that assembles products, but instead of selling them they are
disassembled back to parts so they can be used in future trainings. During workshops the factory can be set in a “bad
state”, that the participants then improve. The tables can be moved, and there are additional tables and rollers that can
be organised according to lean principles. In a “bad state”, everything is far apart creating waste and batch production is
used, and in a “good state”, the factory runs with a one-piece flow, and materials and tools are optimised.

The learning factory forms a unique environment for learning, with educational offerings for students and companies.
The methods are learned through active participation and applied directly to ensure a sustainable transfer of knowledge.
The focus is on the methods of lean and digital production, several stages in the form of machining, manual and semi-
automatic assembly and integrated functions of logistics and quality assurance.

For university students the learning factory offers bachelor’s and master’s thesis opportunities, student assistant
positions and courses. There are for example lectures in using SAP, during which the students can observe in real time
the effects of the choices they make within the software. Students can do advanced design and research projects, in
which a team of students create something new during a couple of weeks, like a simple robot to move material in and
out of a machine. There are also tutorials for groups of up to 20 students, lectured by a research assistant, that last from
one to two weeks.

The industrial partners join for a at least three years, during which they can send their employees to workshops on lean
production. The focus is on medium sized companies, but there are some larger partners as well. The goal is to teach
competencies, so that the participants are able to apply lean methodologies in their respective companies themselves.
The trainers at workshops are research assistants working at CIP. One workshop is usually two days, but some of them
are three days long. Typically they fluctuate back and forth between theory sessions in a small seminar room and applying
the theory on the shop floor.

WIV=RSITi=S O= Td= =UTUR= @



\ Co-funded by the e,
Erasmus+ Programme [
of the European Union e

The CIP does research regarding learning factories themselves, and uses learning factory as a validation environment for
lean research. Around five years ago the first research project regarding Industry 4.0 was started, in which several new
technologies were implemented in the learning factory. The CIP invested in new technologies to improve existing
processes, for example traceability with RFID was implemented. The learning factory became an Industry 4.0 competence
centre, of which there are now 21 around Germany. The competence centres are a research project between universities,
and they all offer different lectures, trainings and workshops to industry, helping SMEs to get started with Industry 4.0.
These Industry 4.0 trainings are normally free for companies, since they are financially supported by the German
government, but the lean trainings cost, as they are a service offering for industry.

In order to expand its expertise strategically, TU Darmstadt maintains a variety of partnerships with companies and
research institutions. It is a vital driving force in the economic and technological development of the Frankfurt-Rhein-
Neckar metropolitan area.

Why

The learning factory concept was mentioned for the first time in an initiative of a group of universities from the United
States in 1995, since then, there have been multiple proposals for Learning Factories. Institutions such as the European
Union have adopted it as an official initiative for the education of engineers3.

In Germany, every second job is linked to production. Shorter product lifecycles and faster advances in technology are
driving organizations to increase their knowledge and skills. It is therefore important to regularly question existing
production systems and production technologies and drive them forward through innovation.

At TU Darmstadt, the learning factory was started 12 years ago after a study asking their alumni how to improve found
that most of the students lack knowledge about lean production and processes. The alumni felt that they had gotten
good theoretical knowledge, but not the complete picture. The learning factory was established to create a practical
understanding of the knowledge taught on lectures.

Stakeholder experiences

Feedback on workshops and lectures at the learning factory has been overwhelmingly positive, with students naming it
as the best training they have had at university, and industry partners say to have gained a practical understanding
supporting them with implementing lean projects in their companies. Of the participants of payed workshops 91%
evaluate them as good to very good. For the free courses and workshops the average rating is 1,5 on a scale from one to
six, one being very good and six very bad.

“The trainings with the students and employees, you can see that people start to understand.
They are not just learning by heart and then forgetting.” - a doctoral candidate

According to an interviewee who is working as a researcher at the learning factory the experience has been very positive.
A learning factory is the most effective way to teach industrial processes and lean manufacturing, but at the same time
it is the most expensive. With industry trainings it would be best to go into companies and teach within their own
factories.

“Learning factory is without a doubt the best place to learn in.” - a doctoral candidate

Challenges and central considerations

It is possible to run a learning factory as a living factory or a showroom. A showroom only requires processes and
infrastructure, making it easier to implement. A running and continuously improving learning factory requires much work
on top of having processes and infrastructure. The staff of the research group spend from 30 to 40 percent of their time
teaching, improving and maintaining the learning factory itself, which is much more than at other research groups,
leaving less time for research.
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Finding the right people is also a challenge. The learning factory has 40 students working for them. They are organised
into teams, that meet together with team leaders and staff. There is a real organisational structure just for the students.
A considerable amount of time is spent on organisational processes, since good organisational structures are required to
run the factory, as well as them being a part of lean research. In total there are 55 people running the factory, as no one
does it full time. A factory of similar size could be run with 5 people working full time.

The Future

In the future, the learning factory is looking to expand the space, as it is not big enough for teaching all the students and
industry partners willing to participate. The plan is to create a green field space, in which something completely new is
built instead of improving an existing factory, and a production environment of the future.

Key takeaways

Learning factories are an established way of teaching that still need to improve and evolve constantly. During the past
three years CIP has been moving from the brown field approach, meaning improvements to an existing factory, into
implementing Industry 4.0. The task is still ongoing. Even though the learning factory CIP has good resources, it is taking
a considerable time and effort to create a factory of the future. This implies that in a world of fast technological
advancements it is crucial to be able to forecast the future and to take decisive steps early on in order to keep up with
technology. Doing this requires active collaboration with industry and often government funding.

In terms of learning, being able to implement theoretical knowledge in practice seems to work well for helping the learner
to retain the information and to gain the self-confidence they need in order to take their learnings to the real world.

Link: https://www.ptw.tu-

darmstadt.de/landingpage ptw/forschung ptw 2/gruppen ptw 1/center fuer industrielle produktivitaet cip 2/gru

ppendarstellung cip 1/index.en.jsp

Interviews: A doctoral candidate
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3.2.4.4 MOOC.fi, e-learning platform

Finland

MOOC.fi is a Massive Online Open Courses (MOOC) platform
maintained by the Research on Agile Education group (RAGE)

Players involved: HEI, industry

Type: Platform, course, industry - HEI

from the University of Helsinki Department of Computer collaboration, re-skilling, up-skilling, open

Science. RAGE studies data-driven continuous improvementin | o4, cation, free education, e-learning

education. Why: The MOOC type platforms have seen an

. . explosive growth within the recent years which a
In general, a MOOC is a free platform that can include p g y

. . . . clear sign of demand for such education. MOOC.fi is
interactive and collaborative elements online. The current gn of f f

open content offered on the MOOC.fi website includes a wide particularly interesting due to its goals on “digital

. . . education for all” and its core teams research
variety of computer science-oriented courses such as

. L . . background on data-driven continuous
programming basics in Java, full stack, an introduction to

e . . improvement in education. The platform alread
artificial intelligence and cyber security. The elements of Al P . platf o y
. . serves content directly relevant to the digital
course that is benchmarked on its own can be found on

MOOC fi as well. technologies associated with Industry 4.0.

What is taught: Tech

The platform also encourages teachers to utilize the MOOC | Multidisciplinarity: One discipline

courses in classrooms. This is supported by some | Integration: Different kinds of players
customization functions such as customized classroom | Relation to Industry 4.0: Addressing relevant skills

deadlines. Teachers can see the exercises with model
solutions, and see all of the students' exercise submissions and points. Teachers can also control when the exercises
become available and unavailable to fit the planned course schedule.

Most of the content is licenced under the Creative Commons BY-NC-SA -licence which means that teachers can use the
materials either as is or modify them to better suit their teaching purposes as long as they preserve the information of
the original creators in the materials, and the usage is non-commercial. The courses on MOOC.fi are based on Moodle,
which is a free open-source learning management system written in PHP and distributed under the GNU General Public
License. The platform also provides a possibility to create custom course instances to an automatic assessment system
Test My Code (TMC).

Why

In general, massive open online courses are developed to provide large-scale interactive participation and open
education access via the web: MOOCs are a recent development in distance education that tackle the problem of
increasing high level education demand. The MOOC.fi platform was developed to serve the vision of the team to provide
“digital education for all”. In addition to providing education, the platform serves as a tool to aid the research on data-
driven continuous improvement in education.

Stakeholder experiences

The growing number of student enrolments is a reflection on high satisfaction. However, the dropout rates are relatively
high, which is the current normal for MOOC-type courses. A worthwhile note is that according to the participant
feedback, a clear positive correlation between the difficulty and educational value of the exercises has been observed:
Harder exercises are seen more valuable.

Citing the Multi-faceted Support for MOOC in Programming?:

“The initial feedback from the course participants has been fruitful, and we have been able to witness and gather
several completely unsolicited, truly spontaneous testimonials among the flow of the IRC discussions (translated by
the authors):
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Starting to learn programming was made really easy, I’'ve learned more about programming on MOOC than ever before.
After MOOC, one starts to understand why object-oriented programming was invented.
This is the most in-depth programming course that I’ve ever had, absolutely merciless.”

Challenges and central considerations

Group researcher Arto Hellas highlights that data oriented digital education research is still an immature topic.
“Everything that has been done is not necessarily done well” he states. Some good practises are however well recognized.
The team claims that their platform differentiates from other MOOC platforms on three main areas: (1) the pedagogical
method called Extreme Apprenticeship (XA), (2) Scaffolding, meaning providing successive levels of temporary support,
of students’ tasks using a purpose-built assessment solution and material combined with XA is especially suitable for self-
study, and (3) coupling formal educational structures to support engagement.

One key central consideration in the context of MOOCs and educational research is the demographic disparity among
research sample groups and the general MOOC audience: most data related to learning and higher-level education is
based on university students. How well these practises generalise to the general population is still highly unknown. This,
however, is not seen as a disadvantage for MOOC.fi - instead MOOC.fi is seen as a research tool to tackle the exact
problem.

Another problem that Hellas addresses is that in Finland, education is seen as a free national right. In reality, education
is funded by the government. This results in challenges to educational platforms working in Finland: While platforms in
the USA are able to create business and to gather plenty of funding, that is not very realistic in Finland. Thus, the platform
is highly dependent on the university.

The Future

The high growth of course participants is seen very likely to continue in the future. The vision “digital education for all”
means providing 1st year level computer science education freely to everybody. Hellas also mentions the focus put on
educational “modules” that are packages of around 15 ECTs focusing in one general area of technology such as cyber
security. These packages are very practical as introduction packages for new employees or re-training for old ones.

Key takeaways

The high popularity of the courses offered is most likely a result of the data driven approach, research focus and the
practise of constant development. Major key takeaways are:

Extreme Apprenticeship is an agile methodology approach designed to organize education in formal context. Key points
of XA are that it emphasizes doing over everything else, questions the utility of lecturing, and focuses on active teacher-
student collaboration. Two core XA values that are stressed in all course activities are:

The craft can only be mastered by actually practicing it, as long as it is necessary. “Thinking” and “planning” (etc.) are
also crafts as they should be practiced if one hopes to better them.

Bi-directional continuous feedback makes the learning process meaningful and effective. It is vastly more efficient if a
learner receives even small signals that tell her that she is progressing and in the correct direction. In order to give out
those signals to the learner, the advisor must be aware of the successes and challenges of the learner. In other words, the
advisor must be aware of the student's activities.

According to the work done by the RAGE group, applying the pedagogical method of XA has been highly beneficial. The
dropout rate, pass rate, and grade distribution have highly improved. The research team highlights the importance of
personal XA-based advising. It gets each student to practice with tens of simple exercises already during the first week of
the course, enforces active participation, and seeks to disable students’ ability to procrastinate until the eve of the exam.
This way, learning achievements become visible to the student and internal motivation goes up.
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Scaffolding of students’ tasks: Learning objectives are embedded into the exercises, and the material is built around the
exercises to maximize scaffolding. The exercises are composed of small incremental tasks that are used to build a more
complex program. Newly introduced concepts are immediately applicable in the following exercises. Using a purpose-
built assessment solution and material combined with XA makes the material especially suitable for self-study.

Extending incentives for participation: The team provided partial exams for students in K-12 institutions and graded
them, and offered a full admission to CS/IT degree programmes at a top-tier university to every high-performing student
of the course. By coupling formal educational structures to support engagement to the course, the team made the course
more lucrative, yet more demanding and rewarding than many typical introduction computer science courses reported
in current literacy.

Feedback cycle and constant development: One key behind high student satisfaction is the rapid feedback cycle: The
course content and working process is designed to be elastic; things are improved as soon as possible. Typically, the team
improves the material weekly, and the material is at least partially rewritten during each course. Each member of the
teaching staff works as an alpha-tester before the release as a university course. The course is set up using XA so that the
students work on the exercises in XA labs under guidance from advisors. This provides another feedback point for
improvement. Essentially the students in the university course are the beta testers. Once enough students (over 10) in
the course have done the exercises without noticeable problems, the exercises and material are published to MOOC
participants.

Link: www.mooc.fi

Interviews: 1 researcher
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3.2.5 Universities

Under universities are the cases in which an entire university has been benchmarked.

3.2.5.1 Singapore University of Technology and Design

Singapore, Singapore

Singapore University of Technology and Design (SUTD) is a

. . . . . . . Players involved: HEI
niche university offering only engineering and architecture

Type: Uni ity, tical h
education. It was established in 2009 in collaboration with ype: University, practical approac

Why: SUTD was chosen as a benchmark due to the
MIT in both education and research. The collaboration v W u

. . high number of mentions during interviewin
included undergraduate curriculum development. 9 f 9 9

educational experts on what they think would be

Since SUTD had no existing baggage of traditional schools or | g0od benchmarks. SUTD has a special approach to
departments and disciplines, it was possible to break down | disciplines and uses problem-based learning and
silos that would have existed in these traditional disciplines, team teaching.

enabling interdisciplinary teaching. SUTD offers an “outside- What is taught: Tech, design

in” curriculum, which incorporates an outside-in perspective | Multidisciplinarity: Two to three disciplines

by first looking at what the world needs. Instead of being built Integration: One player

around the traditional disciplines, SUTD offers degree | Relation to Industry 4.0: Addressing relevant skills

programmes in the following four multidisciplinary pillars:

e Architecture and Sustainable Design pillar, in which students also study engineering and related topics like
modelling and computation;

e Engineering Product Development pillar, which includes a combination of mechanical engineering, electrical
engineering, and materials science and engineering;

e Engineering Systems and Design pillar, within which students learn about large scale systems such as financial
systems, energy systems and transportation systems; and

e Information Systems and Technology Design pillar, which includes computer science and computer engineering,
artificial intelligence, cyber security and in which students study pertinent topics such as blockchain technology
and cyber physical systems.

These pillars are supported by two important clusters — the Math & Science cluster and the Humanities, Arts and Social
Sciences (HASS) cluster. They offer students a strong foundation in Math & Science fundamentals, as well as broaden
their perspectives with HASS knowledge through courses throughout the students’ studies at SUTD (23% of
undergraduate curriculum is HASS courses). Thus, SUTD’s curriculum has a strong emphasis on the human side even
though students pursue an engineering or architecture education. Digital competency is also emphasized in SUTD’s
curriculum, as each student is required to take machine learning, Al, data analytics, or other digital courses.

In SUTD’s curriculum framework, the first three terms are common to all. During these terms, the students do a design
course, and read math, sciences and humanities, arts, and social sciences. After the first year, having developed a better
understanding of what each pillar offers, students choose the pillar that best aligns with their intended career pathways
or interests. In their senior year, all students participate in a team-based, multidisciplinary capstone project, with four to
five students from at least two pillars per team. The project is based on a real-world problem. Around 85% of the capstone
projects are sponsored by industry, and the rest are entrepreneurial. In the latter, students come up with their own ideas
and go through a pitching and screening process to qualify their ideas. In association to the capstone project, students
are required to go through a set of common modules that provide the context. In addition to the capstone project and
modules, the students complete pillar or cross-pillar electives.

Other than academic development, SUTD places emphasis on the holistic development of its students to develop skills
and attitudes beyond theoretical knowledge. There are four courses during each term, and a “fifth row” is reserved for
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students to freely pursue their passions and interests. During this time, it is possible to pursue sports or rest, but a
considerable number of students have used this time to do research or embark on entrepreneurial projects. The student
organisations and traditions at SUTD are all created by students, also at least partly during the fifth row.

The curriculum is very design-centric. According to a student, there are projects that one would not expect in their line
of study. SUTD has what they call a four-dimensional design approach: The first dimension occurs when students work
on design projects applying knowledge from one subject, the second dimension occurs when students apply knowledge
from different subjects, the third dimension happens when applying knowledge from across study years, and the fourth
dimension when applying class knowledge to outside classroom projects. At SUTD, each student pursues roughly 30
design projects before graduation.

The majority of the courses include at least one project within each course. The idea is that students learn to apply the
knowledge they gained during the course. During the first three terms, there is a week-long project per term, in which
knowledge from all the different courses taken during that term are combined to solve a problem.

Attitudes and skills outside book knowledge are considered important. Problem-solving skills are taught through
experiential learning. The mindset of continuous learning, willingness to take risks and learn, and a can-do spirit are all
teaching goals at the university. Each cohort is given a classroom in which they have most of their common classes. The
campus facilitates active and interactive learning, and digital learning is utilised off campus. The layout of the campus
promotes interaction, and it is mandatory for students to live on campus for the first year to promote bonding and peer
interaction, thereby facilitating small group and peer-to-peer learning.

The lesson blocks are mostly 120 minutes long. They start with an explanation of the concepts, followed by students
breaking into discussion. The lessons are facilitated by two professors or lecturers and one teaching assistant. According
to a student interviewed, the lessons are not really lectures, but rather class discussions and studio-like projects.

SUTD has a job portal, and plays a large role in supporting students in finding internships and jobs. Companies who want
to have SUTD applicants are classified under their respective industries in the portal, after which the students select their
top picks for internships. The students are then sent to interviews. There is a compulsory 16-week internship in the SUTD
curriculum, and during the internship, faculty will visit students. According to one student, they tried to apply before the
job portal existed, and did not get any replies, but after sending applications to the same companies through the portal,
the student received replies and landed an internship. While the industry is not present on campus except for company-
sponsored research labs, SUTD is close to Changi Business Park (an industrial park that hosts multinational corporations),
banks, and companies of various industry sectors. Some start-ups occupy space on campus with facilitation of the
Entrepreneurship Centre. SUTD aims to design and develop an innovation ecosystem through an integrated partnership
approach with the surrounding industries.

At SUTD the faculty to student ratio is 11 students per faculty. The teachers are professors and lecturers, of whom roughly
one third come from Asia, one third from US/Europe, and the rest are locals. Most of the teaching staff is relatively young,
likely because the teaching methods the staff is expected to use have appealed to the younger generation. The teaching
assistants are either staff or more senior students, and there is a belief that students learn best from other students.

When selecting students for admission, academic records are not the only consideration, as SUTD believes that each
student should have a passion, and, in an interviewee’s words, know what they want. There is a strong support system,
as the goal is to make education more readily available. Due to its unique pedagogy and low student-to-faculty ratio, the
cost of operation of SUTD is high. However, it offers scholarships to 30 to 40% of the students. On bachelor’s level the
students are mostly Singaporean or from other South-East Asian countries. On master’s and PhD levels, the students
come from more diverse backgrounds, with China, India and the Middle East being prevalent.

The university is still quite small, but it is growing. The intake is roughly 500 bachelor’s students each year, plus the
master’s and PhD students. SUTD is set to grow to a steady intake of 600 bachelor’s students plus the master’s and PhD
students in the near future.
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Why

The Singapore government was behind the initiative to start SUTD, since they wanted a new institution that would
transform the way higher education is done in Singapore. The Prime Minister stated that for the economy to grow,
Singapore needs more STEM graduates. The goal was to create multidisciplinary and adaptive talent to prepare for the
fourth industrial revolution.

Stakeholder experiences

According to one interviewee, everything that the staff promised when starting the university has been fulfilled. SUTD
was not an accredited university at first, but now it is. The employment rate for graduates is 91,4% and the average
starting salary is comparatively high. Company interviewers have noted that SUTD students speak differently and that
they are “handy and smart”.

Multidisciplinarity has functioned well, and so has user-centric term-based teaching. The education is quite advanced,
and it is hard to keep up. The students become experts in their own specialisations, and at the same time they learn to
understand the bigger picture. Multidisciplinarity in the students helps them appreciate and understand the skills of
people with different specialisations. The best learning results from the student projects are achieved when students get
assistance and funding, otherwise they can get frustrated. Successful projects are well prepared by the professor, who
then nudges the students to the right direction, making the projects not too easy, nor too big. The students need to feel
confident in order to do well.

“I think that the biggest strength of this school is that they pay a lot of attention to each student.
Every 11 students have one professor.” - a student

The professors are learning as well. SUTD aims to have senior-junior teaching pairs. Creating the multidisciplinary projects
of seemingly unrelated fields is challenging to the professors, but also rewarding. In the beginning professors took
sabbaticals to go to MIT, but now the professors may go to different universities as well.

There are well-paid research assistant jobs open to the students, who regard them as great learning opportunities.
Students can also submit proposals to professors and get funding, space and support for their personal projects from the
school.

“SUTD is a good school. You have to be really sure what you want to do so you don’t get lost
along the way, because things happen so quickly.” - a student

Challenges and central considerations

In the beginning, the major challenge was attracting students, since in the local culture schools with an established
reputation have a big pull. On the other hand, the fast success of SUTD has made its staff very attractive to recruiters,
which has led to some staff turnover.

When building a new university, there have been several small disagreements on how move forward, since everything
was started from scratch. Given the diversity of the faculty and staff, it had been challenging to get people to understand
the processes and procedures in running the operation of the university. These disagreements have been resolved within
staff, so that they did not affect the students. There used to be a different grading system, but it was changed, since
industry could not understand the grades of job applicants coming from SUTD.

The extent of the curriculum seems to be a challenge. Students reported that on top of their projects, they are still
required to sit for exams, which creates a very tight schedule that does not leave much room for taking care of one’s own
well-being, like getting enough sleep and exercise. In addition, the deadlines of projects and the exams are often packed
together, creating stress.
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SUTD is built in a special way that may not suit all students. The curriculum requires versatile and broad learning, and not
everybody can do nor wants that. The selection process is key in taking in the kind of students that will benefit from the
type of learning SUTD offers.

The Future

SUTD is still in its growth phase. The university started with only bachelor’s students, then post-docs as well as master’s
students in the Dual Masters Programme with MIT, and finally doctoral students. The current growth plan includes
fostering closer ties with industry. SUTD is looking into forming an integrated partnership with industry in four areas:
health care, smart cities, aviation and Al. In these areas, SUTD is working on improving the curriculum, so that students
would be as useful as possible for the industry. SUTD is also working to get more overseas exposure opportunities for its
students, and wants to welcome employees from industry for upskilling or re-skilling.

Key takeaways

One central theme that came up throughout the five interviews conducted for this benchmark was the atmosphere at
the university. SUTD was extremely particular with the first batches of students, and managed to create a reputation
that attracts the kind of students that SUTD wants: “quirky, creative, nerdy little engineers who do stuff”. Knowing what
one wants is beneficial at the university. According to a student, at SUTD the fellow students all have a common interest
or a different passion, making interaction with peers interesting and pleasant.

Students mentioned a positive and open community, they said that they work a lot together and that fellow students
are willing to help their peers. Students can give feedback to and ask support from staff who are readily available. It
seems that SUTD requires much from their students but also provides them with the support and the tools to do well. It
also seems, that this kind of curriculum would not function well without outstanding staff and open minded and
passionate students.

Link: https://sutd.edu.sg
Interviews: 3 students, one former professor, a staff member
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3.2.6 Networks

Networks refers to HEls collaborating on a large scale.

3.2.6.1 Finnish Institute of Technology (FITech), a network university

Finland

FITech is a network university aiming to increase university . ]
. . Players involved: Governmental, industry, HEI
level technology talent in Southwestern Finland. The o
. . . Type: Network, HEIs collaborating, industry - HEI
educational offering is designed to match the need-forecasts llaborati Kill will
collaboration, re-skilling, up-skillin

of local industry, which is radically different from the & up . &
. . . . Why: FiTech has been able to quickly respond to a
traditional way of planning an educational offering at ) )
need, that is forecasted to grow in the future.

What is taught: Tech
Multidisciplinarity: One discipline

universities. Each Finnish university offering technology
education is involved in the initiative: Aalto University,

Lappeenranta University of Technology, University of Oulu, . ] ]
. . . . o Integration: Different kinds of players
Tampere University of Technology, University of Turku, Abo . ) )
Relation to Industry 4.0: Addressing relevant skills

Akademi, and University of Vaasa. FITech wants to serve the

needs of industry, so TEK, the association for university students and graduates in technology, and Technology Industries
in Finland were invited as founding partners as they can bring necessary insights.

FITech has two ways of addressing the needs of industry in Southwestern Finland, educating new talent and attracting
existing talent to the region. FITech offers degrees, minors and courses in technology throughout the partner universities.
Students and people already in the workforce can join courses provided by FITech, while for now there are only a few
that people without a right to study at a university can join. The first of these open courses are in the field of project
management, which FITech has found to be especially relevant to industry in the region. A way to attract talent to the
area is to provide master’s thesis opportunities to students coming from outside the region.

The majority of the operations of FITech are within universities, which produce different learning packages. They are
either combinations of existing education or completely new courses. For example, Lappeenranta University of
Technology provides an upgrading of qualifications programme for bachelor-level engineers, who upon graduation
receive a master’s degree. In these programmes, the majority of students already have an applied university degree in
engineering and from a few years up to decades of work experience from industry. They can earn the M.Sc. degree
through roughly two years of studying alongside work. The University of Vaasa provides a 20 ECTS minor in energy
technology. The scale of teaching that the rest of the partner universities provide falls somewhere in between.

The goal of FITech is to provide education that fits the needs of industry, and Technology Industries in Finland has a good
understanding of the needs. The majority of Finnish exports are done by companies in the technology industry in Finland,
and since the strongest growth businesses in Southwestern Finland rely on exports, like the maritime industry and car
industry, the association is a natural link between FITech and the companies in the region.

The profile of the students varies depending on their university. In Lappeenranta University of Technology, the students
are mainly people living or working in the region of Southwest Finland. In the minors the majority of students are from
the University of Turku or Abo Akademi, the universities of Southwestern Finland. They offer limited majors, for example
at the University of Turku only information technology and biotechnology, and adding a minor in maritime technology
gives the students more options and makes the graduates more attractive to the businesses in Southwestern Finland. A
third group of students are those of the rest of the universities, for whom FITech offers for example master’s thesis
positions in the companies of Southwestern Finland.

Industries are involved in several ways. In the executive board of FITech there is a representative from four local
companies, including the chairman of the board. The partnership models between universities and industry are
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traditional, like course projects for industry and master’s thesis positions. However, FITech aims to support the
companies in building connections also to universities outside the region.

The role of the executive board is to direct the activities of FITech and see that the initiative meets the set goals. They
strive to first identify the needs of industry and then to follow and mentor on the implementation to ensure its usefulness.

There are roughly 80 professors involved in discussions and courses. As of now there have been 80 students in the
upgrading of qualifications programme and the next fall a total of a few hundred students are expected to start in courses
of various types. There are roughly three and a half man-years working in the management of FITech.

Why

In Southwestern Finland industry is growing. It is not possible to locally educate enough of talents in technology due to
the restrictions by the ministry of education. The need is current and growing, but due to economic fluctuations, there is
little certainty about the situation five to ten years from now. This means that there is an urgent need in the region that
requires a fast response. In 2017 a study was conducted on different ways to address the lack of talent in Southwestern
Finland, and FITech was one of the recommendations that came out of the research.

Stakeholder experiences

FITech has been running for less than a year. During this time, i.e. before the effect of FITech, an estimated one hundred
MSc (tech.) thesis projects have been completed in the companies of the region, making those graduates good candidates
for the businesses. FITech aims to increase this number substantially. FITech has also started two M.Sc. in engineering
programmes, planned 15 minors, and gotten organised. This means that a year after its creation FITech is ready to start
running with full capacity.

“Now the question is, if these actions are efficient enough to fill the needs.” - project lead

According to two stakeholders from the industry the concept is good; positively idealistic. They think that there is genuine
enthusiasm about the concept within the partner universities, who see it as important and useful. Collaboration has
worked well so far, the opinions from industry have been taken seriously. However, there are doubts about how the
concept will work after initial funding. FITech is different to what has been done before.

The impact of FITech’s activities has not been assessed yet, since the time that FITech has been running has not been
long enough. How FITech will be able to solve the needs of Southwestern Finland’s industries, research and product
development remains to be seen. At the same time, there is a need to assess the impact fast, in order to adjust before
the project ends.

The companies involved have been content so far. The situation in Southwestern Finland is not at its most acute phase
yet, the biggest need being forecasted to two or three years from now. This means that FITech has been able to respond
timely to a growing need.

Challenges and central considerations

Since the goal has been to respond to a need fast, FITech has been planned and implemented simultaneously. This has
created situations in which something is already running, but has not been planned adequately, resulting in “quick and
dirty” solutions. To avoid this, more consideration should be put early on into what is critical and what can wait.

The industry partners can state their opinions and affect the curriculum. However, each company has their individual
needs, and it is challenging to identify the common ones. For the companies it is not easy to give an opinion on what is
needed from education, since they have not been doing it before. When giving advice on education the bigger picture
needs to be considered, but companies are focused on their own needs and industry. The universities have more
experience from planning education, but lack some of the insights that companies should be able to give. When FITech
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started, the needs of the partner companies were mapped. The exercise did not succeed as well as it could have, since
in the beginning the companies did not understand what FITech is, and did not give priority to answering. Throughout
the project FITech staff have been gathering insights from companies. Collaboration between industry and universities is
needed in order to take into account both the bigger picture and industry specific insights.

An interviewee raised the question why people from universities of applied sciences are not involved in FITech. Their
students are the target group of FITech’s M.Sc. programmes, but the staff from universities of applied sciences is not
involved. FITech as a network university could be taken even further by including the universities of applied sciences in
the planning.

The Future

For now, FITech has funding from the Finnish government until the end of 2021, three years from now. A first version of
the action plan until then exists, and is being improved, for example by modifying the course offering. The big open
questions are related to what happens after 2021, how to ensure the continuation after the current funding ends and
how to get funding for the continuation. This is closely related to the funding model of the Finnish ministry of education,
and has also political components.

FITech has highlighted the way universities function and how they are funded. The current structures do not encourage
universities to collaborate, meaning that it is difficult for students to choose courses from different universities. In a
country as small as Finland collaboration could enable more opportunities in specialisation and getting the best possible
education. FITech has the potential to through its newly established collaboration showcase what is possible. Currently
the collaboration is run by additional funds, but new structures could erase the need for specific funding.

The different universities and their professors are collaborating in a way that has not been seen in Finland before, and it
remains a question how to make it the norm. At its best the project can become a platform for creating a Finnish network
of HEIs. If there is a will to move to a platform model in education, FITech serves as a good pilot project for it.

Key takeaways

FITech was able to start its operations extremely fast. After getting the funding decision in August 2017, the first M.Sc.
programme started in October. This has been possible due to the approach of doing and planning simultaneously, unlike
the traditional model of planning first and then doing.

For a project like FITech it is crucial to have good coordination. In order to make informed decisions information needs
to be gathered and made available, and looked at by people who are able to see the bigger picture. In order to ensure
the quality of information, all relevant stakeholders need to be involved, and the weight each statement is given needs
to be evaluated carefully.

FITech is also proof that several universities, seven in this case, can divide the work and collaborate. That collaboration
could be taken even further. This can be seen as a necessity in Finland, since the whole educational budget is roughly 3
billion euros, when the OpEx of MIT is 2,7 billion dollars. Finland is a small country, and has to be able to effectively use
the resources it has.

The implementation has been fast, but from industry perspective it could have been even faster. This raises questions of
the role of the universities. How much validation should be done before reacting to needs? As companies are striving to
become lean, should universities do it as well? Industry has fast changing needs, and education has to be planned with a
longer timeframe than a year or two, but it could have more reactive components as well.

Link: https://fitech.io

Interviews: Project lead, board member, an industry partner

WIV=RSITi=S O= Td= =UTUR= @


https://fitech.io/

\ Co-funded by the e,
Erasmus+ Programme [
of the European Union e

3.3 Industry

This section presents educational and Industry 4.0 related initiatives taken up by employers. The section is divided to
three categories, training, platforms, and companies in the field of education.

3.3.1 Training

Trainings refers to industry providing training to paying customers or for free to people outside the company.

3.3.1.1 ASTOR

Poland

ASTOR is a Polish distributor of modern industrial solutions in

the field of automation and production management. ASTOR Players involved: Industry, HEI

has been providing modern technologies in the field of IT Type: Training, up-skilling

systems for industry, industrial automation and robotics, as Why: This is an example of a comprehensive

well as business and technical knowledge for Polish and approach to implementing Industry 4.0 in

foreign industrial enterprises. companies and introducing changes in the
approach to preparing future Engineers 4.0. The
The ASTOR Academy is the educational arm of ASTOR. It was | company has also prepared its report, based on
created in response to the company's clients' needs in | which it builds its strategy. The company wants to
expanding technical and product knowledge, project | prepare companies and universities mentally to
management, and broadly skills needed in the field of | prepare for a new era of Industry 4.0.

improving production processes. In addition to workshops on | What is taught: Tech

Wonderware, GE Intelligent Platforms, SATEL, Kawasaki, | Multidisciplinarity: One discipline

Horner, Astraada, Epson and Korenix, students can also Integration: One player

participate in business training, such as Project Management | Relation to Industry 4.0: Directly addressing

and Production Process Improvement. The goal of ASTOR

Academy is to raise the Polish industry to an international level.

The main target groups for ASTOR Academy are industrial companies to whom ASTOR offers IT and robotics solutions to
production processes (ASTOR’s clients), companies that are implementing robotics solutions themselves (partners or
willing to learn) and the manufacturers of production machines and robots. For educational institutions ASTOR Academy
offers software, mobile educational kits, and apprenticeship and internship positions.

The trainers of the ASTOR Academy are certified specialists with years of practical experience in the issues discussed and
appropriate didactic training. The trainings are tailored to the needs of the students. The workshops and seminars, whose
programmes account for the preferences and realities of specific companies or industries, are organized throughout
Poland. Each participant of the Astor Academy trainings receives a certificate with a unique number, authorized by a
specific ASTOR product supplier.

ASTOR Technology Park is an intelligent building, which was created at the headquarters of ASTOR in the centre of
Krakow. The investment consisted of the modernisation of the entire building and facilities. On the ground floor, Poland’s
first permanent interactive exhibition of robotics and IT technology, ASTOR Innovation Room, was opened for industrial
customers, universities, schools and passers-by.

At the Astor Innovation Room (AIR) modern production systems can be seen in operation. The robots can also be seen
on a website and run remotely via SMS. Real production processes are carried out in AIR: robotic welding, palletizing and
packaging. AIR was created for anyone interested in modern production methods: production plants, integrators,
universities and schools. Production companies can observe automated production, or perform robotization tests of
processes taking place in their plants. This allows for verifying the solution and analysing its details. Together with
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partners such as science centres, equipment suppliers and specialists in technology, a unique place on European scale
was created, where advanced technical solutions are available for everyone.

ASTOR actively participates in supporting teaching institutions, through giving lectures, workshops and trainings for
students, as well as providing knowledge about the latest technologies and laboratory equipment. ASTOR works together
with the leading technical institutions and secondary schools, transferring knowledge about science and industry.

Why

Assuming constant demand for work, robots can satisfy the growing workforce demand, taking over the most onerous
and dangerous tasks. This will mean not only an opportunity to maintain stable employment but also an increasing share
of white-collar workers among the total workforce. For this scenario to be implemented, it is necessary to develop the
competencies of engineers towards Industry 4.0. This goal became the foundation for establishing a strategic partnership
with Nowe Motywacje -company, as a result of which the Engineer 4.0 Competence Development Programme was
created. The programme draws from many years of experience of both companies, having its source in the original
concept of Engineer 4.0 created by ASTOR, and serves as the basis for ASTOR Academy.

Stakeholder experiences

Astor works together with the leading technical institutions and secondary schools. This is one of their priorities as they
are convinced that the key to higher productivity in the long term depends on the education of engineers and the transfer
of knowledge between science and industry. At the time of writing Astor had helped over 4000 companies.

Astor is an established organisation with years of experience in industrial solutions for automation and process
development. This has given them credibility in teaching on the topics.

Challenges and central considerations

For ASTOR the challenge is to find versatile engineers for employment. There is a demand for occupations that combine
the competencies of key technical areas, e.g. automation and IT. For ASTOR the essential element of bridging the
competence gap is to ensure continuous learning and developing programmes for re-skilling the existing engineering
staff.

Cybersecurity remains a challenge for many companies nowadays. In the case of ASTOR, the entire facility is connected
to the Internet, exposing it to potential attacks by cybercriminals. The company considers investing in products with
secure architecture and maintaining appropriate securities as important means of protection.

The Future

For participants, the opportunity to benefit from cooperation and advice is extremely important. They would not be able
to prepare strategies for implementing new solutions for their companies without support. The solutions offered by
ASTOR are a fully comprehensive tailor-made service. The company is looking to provide services for Industry 4.0 in
Europe and beyond, and is currently located in eight Polish cities.

Key takeaways

The solutions offered by ASTOR are a fully comprehensive tailor-made service. For participants, the opportunity to
benefit from cooperation and advice is extremely important. Customers appreciate the sense of security, support and
trust the most.

Links
Company: https://www.astor.com.pl/en.html

Academy: https://www.astor.com.pl/szkolenia/akademia-astor/informacje-o-akademii.html (in Polish)

AIR: https://www.astor.com.pl/air/en/ (in English)

Interviews: 1 interview
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3.3.1.2 Elements of Al, a free online course

Helsinki, Finland

Elements of Al is an online introductory course to Al co- . .
. . Lo Players involved: HEI, industry
created by University of Helsinki and Reaktor, a software .
. . Type: Course, e-learning, industry - HEI
consultancy. The course runs on a website available to . . )
. . . collaboration, up-skilling, open education, free
anybody and is free of charge. University students can get ducati
education
credits from doing the course. The format is fairly simple, . o
. . . Why: Scalable solution aiming to prepare for the
written content followed by short exercises, which are then .
future, available to anybody for free.

What is taught: Tech
Multidisciplinarity: One discipline

peer reviewed. The course is suggested to be completed in six
weeks, and is divided to six chapters, each of which are

divided into three subchapters. There is a discussion forum . . .
. . Integration: Different kinds of players
linked to the course, but no other social component. . . .
Relation to Industry 4.0: Directly addressing

Reaktor is a leading software consultancy based in Finland. It

is doing the course pro bono, but gets marketing benefit through positive media coverage. University of Helsinki is both
the oldest and largest university in Finland. The university’s strategy includes increasing multidisciplinary research and
cooperation with different parties.

Why

Reaktor is located in a space rented from University of Helsinki and situated next to the campus. This connection sparked
a will to create something together. Artificial intelligence was chosen as the topic, as it has gathered significant public
attention, there is expert knowhow within Reaktor, and it is taught at University of Helsinki. Rather than competing with
existing courses, Reaktor wanted to fill a gap with an identifiable need. Looking into the issue, it became evident that a
basic introductory course would be beneficial, since more advanced online courses were readily available, and there was
demand for an introduction to understand what Al actually means.

Stakeholder experiences

Roughly 60 000 people have participated on the course so far, out of whom 50% are in Finland. Every other country
except Greenland and North Korea are represented in the remaining half of participants. Further, there is no specific
demographic represented as a majority in the participants. These statistics can be seen as evidence of a universal need
for such a course, especially since almost no marketing has been done for the course.

The reason to participate on the course for the participants is either for university credits, general interest in the topic,
or a need to understand the basic concepts around Al. The participants have expressed liking that the course requires
them to think and reflect, instead of merely mechanically reading through the material.

Challenges and central considerations

The project started as an idea from the CEO of Reaktor, and grew organically. Hence, the approach to the project was
unstructured and reactive, which lead to difficulties with time management within the project team. In addition, the
popularity of the discussion forum came as a surprise and has required more work than expected.

The Future

There is a follow up course and a course on Clojure under development. People from several countries have asked if the
material can be translated to their own language, but the model how this will be done is not clear yet. One option is to
give responsibility of the translation to local companies. There will probably be a possibility to add country specific
content, like videos in local language, to the course.
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Key takeaways
If what you are doing is answering a real need, you might not have to put effort in marketing, people will come to you.

Even when it is a question of only one online course.

E-learning provides the possibility to reach people from across the globe and to reach a large mass within a country.
Elements of Al added a completely new offering to Reaktor’s portfolio, and even without prior experience of developing
and delivering online courses at Reaktor, the course has reached an impressive audience. The lesson here is, that
extensive planning and previous experience are not necessarily needed to create something with impact, if the need is

there and the execution is good.

Link: https://www.elementsofai.com
Interviews: Designer of the course, an alumnus of the course

WIV=RSITi=S O= Td= =UTUR= @


https://www.elementsofai.com/

\ Co-funded by the e,
Erasmus+ Programme [
of the European Union e

3.3.1.3 Kone Industrial School

Hyvinkaa, Finland

KONE is a global manufacturing and service company for

elevators, escalators and automatic doors. KONE industrial Players involved: Industry

school is a vocational school under the supervision of Type: Training, re-skilling, practical approach

Finland’s national board of education. It is a part of KONE, and Why: This is an example of a well-functioning
modern-day apprenticeship model.
What is taught: Tech, soft skills

Multidisciplinarity: One discipline

the school’s employees hold also other responsibilities within
the company, enabling a close connection between school

and working life. KONE school gives training to KONE’s own

- Integration: One player
workforce and educates elevator and escalator technicians, g play

Relation to Industry 4.0: Addressing relevant skills

who have the necessary skills to install and service the

machinery. It is a private school financially supported by the government. The quality and number of final examinations
affect public funding. The graduates get an elevator technicians vocational examination.

For being eligible to KONE industrial school, the applicant needs to have an electrician’s degree from a vocational school
and a driver’s license. The education takes two years, of which % is theoretical education and % is learning on the job.
The first month is intensive theoretical lectures, that continue as smaller packages throughout the first year. The next
five months are spent between lectures and work, rotating every two weeks, followed by a longer internship. By then
the students know if they will become maintenance fitters or installers of new equipment, and start their specialisations.
The students are paired with experienced KONE technicians, who serve as their mentors and follow them for a period of
roughly one year. The students are allowed to work alone in the field after the supervisor, mentor, and student assess
the student to be ready for it. A year of studies must have passed and the theoretical studies and related exams must be
completed before working alone. Work safety is the most important criterion.

KONE pays a salary during the education, which is rare for vocational education in Finland. The students have a fixed
term employee relationship giving them health insurance and employee benefits. In most cases KONE offers a position
to the graduates, currently there are only individual exceptions. It has not always been the case, as it is dependent on
KONE’s needs. The students have to sign a standard confidentiality contract but are qualified and free to work for any
company after graduation. Currently, KONE is the only player offering this kind of education in the Nordics. Any company
can train their own technicians, but the time for the training is much longer without the education offered by KONE.

In the school, most of the trainers are KONE employees who educate on their own specialities. The student intake is
between 15 and 20, depending on needs, and is small compared to the number of applicants. The entrance exam consists
of a physical exam, a written exam including calculations, a practical mechanics test and interviews.

During the time students aiming for a vocational examination are doing their internships, the school facilities are used
for training employees. These trainings are either the same as the ones the students get, or further education. The school
has a trailer, in which elevator simulators can be built. The trailer circulates in Finland and stays in each city for a couple
of days until all the local technicians have been trained. The trainings last between four and eight hours.

Why

KONE industrial school was established in the mid 20th century, when industry used to take more responsibility in
vocational training. Earlier KONE offered a wide array of different programmes, but the rest of the programmes have
been replaced by different vocational schools. The only remaining education is the one that is not offered anywhere else.
There is a need for more skilled elevator and escalator technicians, and KONE responds to their need themselves.

Stakeholder experiences

The accepted students are chosen with the same care as employees. This ensures that the students are skilled and
motivated. The high number of applicants is boosted by KONE’s good reputation and paying salary even during the
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theoretical periods. The people at KONE Finland have been happy with the graduates from KONE industrial school, and
also KONE’s competitors are happy to hire them. According to a student, the education has worked well. Having three
types of equipment, escalators, elevators and doors, brings variation to the education as during the first half year the
students get to familiarise themselves with each type.

Challenges and central considerations

The challenges are mainly organisational. All the students need to be placed in the field, and during the shorter
internships, it is possible to place the students in the region. The specialisation into new equipment installation or
maintenance and equipment type is decided based on KONE’s need. During the longer internships placements are more
scattered around Finland. KONE tries to respect the wishes of the students, but it is not always possible, both
geographically and in terms of specialisation. After graduation, it is not always possible to offer a position in the area the
graduate wishes to work in.

One major challenge is that the teaching staff has not received pedagogical training. During the internships, the mentor
plays animportant role in education, but not all technicians are equally good as teachers. KONE aims to place the students
with technicians they know to possess certain soft skills, like the patience to let the students do the work, even when the
technicians could do it faster themselves.

Students have been able to give feedback, and the school aims to develop the education to better suit the ways students
learn best. Students have wished for more practical approaches to learning theory and criticized there is no need for all
the students to study the theory of both the installing of new equipment and maintenance, since the students normally
know what they are going to specialise in. However, it is beneficial to be able to understand both new and old equipment.
Also, during a long career, people often change from one specialisation to the other.

KONE has an excellent reputation in Finland, and it is possible that the high number of applicants is due to this. Ten to
twenty per cent of the applicants are accepted, giving KONE the possibility to choose the best of the best. Any
organisation wishing to implement something similar should take into account their traction and possibilities of placing
students in the workforce in their respective locations.

The Future

KONE has a global training centre to train the trainers for the needs of the whole company. They have a global
responsibility in developing new teaching methods, like using virtual reality (VR) and gamification. They create material
in English that KONE vocational school can use and translate when needed. The first theoretical courses have already
been gamified, and it is likely that the use of VR and gamification will increase.

Key takeaways

Choosing the right students is crucial. At KONE industrial school they are chosen with a similar process as for recruiting
employees. Including middle management in the selection process is important, as they are choosing future employees
for themselves. This way they are motivated to organise internship positions and good mentors, ensuring that the quality
of the internships stays high.

For the students, KONE vocational school is an appealing choice due to the reputation of the company, an almost certain
job after graduation, and getting paid during the school. However, the most important reason for students to come is
learning by doing. This ensures that as the style of teaching matches the style of the work itself, the students who are
attracted to the school are likely to enjoy the kind of work it prepares for.

Link:

https://www.kone.fi/Images/Tietoa%20KONEen%20Teollisuusoppilaitoksesta%20oppilaitokseen%20pyrkivalle%202018
tcm36-53624.pdf (in Finnish)

Interviews: Rector of the school and a student
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3.3.2 Platforms

In the case of industry, platforms refers to an industrial player focusing on being a platform for learning while having its
core business in something else than education.

3.3.2.1 Futurice, software consultancy focusing on employee learning

Helsinki, Finland

Futurice is a software consultancy company, but has expanded Players involved: Industry

its scope to include consultation on digital services. They help Type: Platform, up-skilling, open education

to solve their clients’ challenges, and sometimes the solution Why: Futurice has an excellent reputation in

can be Futurice’s own software, a third-party software, or educating their own employees. They also have an

something completely different from software. ambitious goal to become the ultimate learning
platform.
What is taught: Tech, soft skills

Multidisciplinarity: Two to three disciplines

Futurice has a very ambitious vision, to become the ultimate
learning platform by 2023. What it means to be the ultimate

learning platform has been divided into four cornerstones,

that have been further divided into 20 smaller pieces. The Integration: One player

Relation to Industry 4.0: Addressing relevant skills
cornerstones are

e Ultimate training and coaching platform, that includes more traditional coaching and mentoring,

e Ultimate opportunity platform, that looks at the learning opportunities a high-profile clientele can bring, as well
as employee initiatives,

e Ultimate sharing platform, that focuses on peer-to-peer teaching and thought leadership, and

e Ultimate open platform, that is looking to form partnerships with other ambitious educational players.

Futurice offers traditional training, such as classroom and online training, when they see a clear competence need.
However, more of the learning happens in the informal learning situations, for example, employees who are experts on
certain topics get together in teleconferences to share their learnings from their projects. How much employees learn in
projects is emphasised. Futurice takes a holistic look at what a certain client project can teach to the individual, focusing
not only on the hard skills such as programming an app, but also on the soft skills such as teamwork and project
management.

Futurice is a technology independent consultancy, meaning that they choose the best tools instead of choosing the ones
they have used before. They often use new tools and programming languages for their projects, which supports employee
learning. This does not necessarily mean that the newest tools are always chosen, but at least Futurice is not stuck with
legacy coding, which means using the tools they have gotten excellent with.

The ultimate opportunity platform refers to the different learning opportunities different tasks within the company can
bring. Ranging from different types of projects and clients, to starting offices in new locations or starting an own company,
the different opportunities are there to make sure that no valuable employee is lost because they feel they are not
learning anymore. The products that employees create for customers can be similar, but the environment, support
network and possibilities make the experiences unique. A different level of the learning experience is to start an office in
a new location. The new offices support Futurice’s business model, but also give new learning experiences. It has not
necessarily been a good business move to enter new fields, but it was seen as a better option than losing the employees.

The budget for teaching at Futurice is large. There are direct costs related to getting educated outside. In-house education
is not shown in the company budget. The budget is divided into two, a top-down led budget is used to identify
development areas and provide education within them, and almost half can be used freely by the employees. If an
employee feels they need an education that the company does not offer, they are free to use the company education
budget to get the training. This can mean ordering parts and products to learn from using them.

WIV=RSITi=S O= Td= =UTUR= @



\ Co-funded by the e,
Erasmus+ Programme [
of the European Union e

Futurice has not limited it’s teaching to own employees. They have a lean service framework, which they teach in-house
and also organize free open events, for example to their clients and the general public. Futurice also organises paid
project business teaching to their clients.

One concrete learning practice that Futurice has, which has also been copied in other companies, is their Spice
Programme. The idea is that Futurice pays its' employees if they do open source contributions during their free time.
There are no strings attached, meaning that Futurice does not have to be mentioned and gets no IPR. The Spice
programme is a part of Futurice’s social responsibility programme, but also encourages learning experiences for
employees.

Why

Roughly two years ago Futurice was working on its vision, and the question of why people come to work there came up.
Learning turned out to be one of the major reasons, the employees stated that they had joined the company to learn,
and had been able to do so. Futurice started to take its vision towards learning, focusing on how to support individuals.
The vision to become the ultimate learning platform was created.

Stakeholder experiences

It is difficult to measure the impact of education and trainings. Over a longer time period, it is possible to assess the
effectiveness of actions taken through gathering feedback continuously. Employees state that they are learning fast, from
the leaving employees the feedback is constantly that they have learned much during their time at Futurice, and the
clients state that Futurice has been able to respond to changing and new needs fast. The impact of single events has been
much harder to assess, and Futurice is looking for ways to evaluate the impact. One of these efforts is the cooperation
with Panda Training, a start-up developing a training evaluation service. The goal is to get more instantaneous feedback.

Challenges and central considerations

If Futurice wants to achieve their goal by 2023, the company considers that in some areas they have already reached
their goals, but some require much more work. Futurice has understood that they cannot become the ultimate learning
platform on their own, and has been looking to form collaborations with universities, companies and competitors. It has
been challenging to find outside organisations to cooperate with, as the topic is new to themselves too. Knowledge and
competence are not always in-house, but it is difficult to find a matching level of ambition outside. The main challenge
seems to be that education and learning platform providers do not believe that a software consultancy can be serious
about learning at the level Futurice is. Instead, potential partners tend to sell their existing solutions, when Futurice is
wishing to partner with institutions that are willing to look at learning with a wider angle and to work for improving
learning. According to an interviewee, the greatest threat to Futurice’s project is not being able to find partners who
share their vision.

The Future

Futurice is still at the beginning of its journey to become the ultimate learning platform. The plan is to further work on
what it means and to find partners to collaborate with.

Key takeaways

Lifelong learning can be said to be a trend, and on fields that rely on the expertise of their employees, it is crucial to
attract the best people. As an opportunity to learn is becoming an important criterion for job seekers, it is important for
companies to be able to provide that. Futurice’s vision is further testament to the need for deeper collaboration between
educational institutions and companies and the ever-bigger role that companies play in educating their employees.

Link: https://www.futurice.com

Interviews: Person in charge of the ultimate learning platform initiative
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3.3.3 Companies in the field of education

Companies in the field of education refers to companies and NGOs that are either providing education as their primary
purpose or are supporting the development of education in other ways.

3.3.3.1 42 Silicon Valley
Fremont, CA, USA

The 42 is a tuition-free non-profit computer programming -
college. 42 opened in Paris in 2013 and 42 Silicon Valley Players involved: Industry
followed in July 2016. At both 42 Silicon Valley and 42 France

the main programme is a three-to-five-year software

Type: Programme, company in the field of
education, re-skilling, free education

engineering programme. In the US they also run high school Why: 42 is an impressive initiative to create quality
summer camps and 42 Starfleet Academy, and in France a software programming education accessible for
free and without prerequisites.
What is taught: Tech, soft skills

Multidisciplinarity: One discipline or several similar

HackHighSchool for high school students and a programme for
those who are over 55 who have been two years unemployed.

This benchmark focuses on the software engineer programme, o
which is for students between 18 and 30 years old in France, disciplines

and between 18 and 45 in USA. The 42 programme is a college- Integration: One player

level software engineering programme designed to prepare Relation to Industry 4.0: Addressing relevant skills

students for the workplace by learning skills for the digital
world and technology industry.

42 is disrupting engineering education — there is no hierarchy, meaning that there is no one individual who would know
everything. 42 differentiates from MOQCs, in that it has a campus where students can meet and work together in person.
At 42 there are no classes, no professors, and no teachers, and students are free to organise their own time. The learning
methods used are project-based and peer-to-peer learning only. There are no lectures or passive time — students are
actively engaged in their learning, as it consists of projects that they have to solve themselves. Peer-to-peer correction is
used to foster learning. Gamification is used in that students unlock new, more difficult levels after completing projects.
Students learn technical skills as well as interpersonal skills, time management, and project management. During the
programme in France it is required to take part in two internships that last anywhere from four to six months.

The projects are created by the pedagogic team that oversees the curriculum and adds new modules as new areas of
interest come up. They review projects from time to time in order to make sure that the projects remain relevant and
that the workload is manageable. After completing an internship, students are allowed to create new projects in
collaboration with the pedagogic team based on topics they identified as important during their internships. These will
be then made accessible to other students. There are also open projects, in which students have six months to design a
project from scratch and bring it to fruition. The open projects are done in teams of at least four people from various
disciplines.

The schools are open 24/7, and students can find and help each other on campus or online almost at any time. Most of
the projects are solo, but there are also group projects. For some projects students choose their teammates, and for
some the teams are assigned. There are no deadlines for the projects, allowing for flexibility and creativity. Students are
free to learn on their own time, and have to learn self-management, time management, and self-motivation in order to
advance at the school. Having no deadlines, students need to be motivated and push themselves. Motivation is key in
the 42 mindset. To support students, they are given a time how long a challenge should take, and then they can pace
themselves. From student perspective it’s a double ended sword: students have time, but then they have to meet very
high standards. The finished program needs to be fully functional, teaching the students that failure is ok, as long as
students get to the wanted outcome. Their curriculum is flexible and project-based, meaning students don’t have to
commit to an entire course before realizing where their passions lie.
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“We are teaching you how to think, in a sense, we are teaching you how to learn.”- an alumnus
interviewee

Campus life is fairly similar to traditional campuses in the US, except that there are no own sports teams. Students have
formed clubs around their interests like improvisation, hiking, or rock climbing, and hold barbecues and parties on
campus. There are dorms on the US campus, but not in France. In US there are 600 beds for free to students, for a limited
time. Getting a place works as first come first served, since there are more students than beds. The campus also has a
cafeteria, but students have to pay for food.

The admission to the programme consists of two phases. In the first phase candidates do two online tests or play games.
The first part is ten minutes long and the second is two hours long. If candidates pass the first phase, they are invited to
a piscine - an intensive basic training that starts with simple programming and moves to more complex coding exercises.
The piscine lasts 28 days with no breaks in between. Each day has a new set of exercises. Candidates have to demonstrate
that they are able to manage their own time, including sleeping, eating, working and overcoming the stress. Those who
survive the piscine (typically one third drop out during the first week of the piscine) are admitted to the three-to-five-
year programme. In the US, eight to nine piscines are organized per year and in France around three. An average of 33%
of candidates are admitted but this number varies a lot.

“The intensity of the piscine makes it the most wonderful and horrible learning experience.” -
an alumnus interviewee

The 42 college has forged partnerships with other schools (business schools, design schools etc.) and the hackathon
organization. Students are able to participate in partnership activities if they wish to. Companies come to give
presentations, entrepreneurs hold conferences on campus, and some companies are actively looking to hire students.
42 has a partnership with Filemaker, a subsidiary of Apple. The open projects can be done for industry if they are “Save
the World” projects that will benefit the general public or a disadvantaged group. For example, students did a project in
which the local Californian state park had identified a need for an app to be used by park rangers and park users, in which
they can mark what is happening on the trails, like marking sightings of rattlesnakes or wildfires. Most of the time in the
park there is no signal, so the app needed to be available offline.

The 42 programme has campuses in Paris and California, and franchises in Lyon, France, Johannesburg, South Africa,

Romania and Ukraine, with more coming soon in Morocco and Russia.

Why

The founders of 42 wanted to make programming education more accessible to people. The idea is that previous
experience or academic records do not matter in admissions, only current potential. There are other programmes with
the same approach, but unlike most of them, 42 is truly free of charge. It holds no rights to students’ code and there are
no obligations to work for 42 nor with affiliates after graduation, and no need to pay later on either.

Stakeholder experiences

42 has helped over 3 000 young adult students, and 42 Silicon Valley aspires to train 10 000 young adults in the field of
computer programming over the next 10 years. Students of 42 have gotten jobs in reputable companies within the field,
like BlaBlaCar, Société Générale, Amazon, Instacart, LinkedIn and Microsoft, and some of them have started their own
companies.

“The school was interesting to me, cause | come from a very traditional school background. Then
I went to 42, and there’s no professor to tell if you are doing well or not. There is just a program
that tells you if the code works or not. In that sense it’s quite difficult.” - an alumnus interviewee
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42 is focused on a narrow skillset, since it does not teach any subjects outside software programming, meaning that
students who would want to receive a more holistic education should look at other programmes. The 42 model is also
not suitable for students who want structure in their studies, as the 42 experience gives so much freedom to students to
complete their education in the way they want to.

“One of the things that | absolutely loved about going to school at 42 was that | was able to see
how I could use this in the real world.” - an alumnus interviewee

Challenges and central considerations

In terms of a student, one of the biggest challenges is the continuous trying and failing, which can be frustrating. The
programme also requires the right mindset from students, mainly high self-motivation, meaning that the school is not an
ideal solution for everyone.

When starting the school in US, the staff thought that people would be excited about getting quality education for free.
However, the American mentality turned out to be a challenge - they were suspicious about the existence of free quality
education. Public education has a bad reputation in the American society, and traditionally everybody who can afford it
pays for the expensive private education. One of the biggest challenges in the US was to convince Americans that a free
education can be of high quality. Even though in France they had a good reputation, they were newcomers in the US.

There are no tuition fees at the 42 college. All of the costs are covered by the private investment of Xavier Niel (total of
USD 100 million). The 42 model would not be possible to offer for free without this kind of investment.

The Future

42 is looking to continue its expansion through opening new franchises in the upcoming years. They will also start running
a robotics programme, getting into hardware and electronics. One plan is to start student exchange programmes, in
which the students could study in the different campuses, but with the current environment in the US this is challenging.

Key takeaways

The 42 model is different from traditional software engineering colleges, meaning that it has needed to establish a
reputation in order to attract excellent students. Being a free quality education is both a blessing and a curse, especially
in the US where people are used to equalling free education to bad education. So far it seems that the 42 model attracts
students who are self-starters and attractive to industry leaders.

Link: https://www.42.us.org

Interviews: Alumnus from Paris and COO of 42 Silicon Valley, one interviewee
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3.3.3.2 Founders and Coders coding bootcamp
London, UK

Founders and coders (FaC) is a non-profit coding bootcamp

and a community based around peer-to-peer learning. They Players involved: Industry

have a strong emphasis on cooperation, and are engaging Type: Company in the field of education, re-skilling,

students and alumni in running the organisation. FaC teaches programme, free education

tech skills, mostly computer programming, but also broadly Why: There is a blooming scene of coding

. . - . . bootcamps, and Founders and Coders represents
entrepreneurial skills. Social impact is an important aspect at
them and peer-to-peer teaching.
What is taught: Tech, soft skills

Multidisciplinarity: One discipline or several similar

FaC, that in addition to running a coding bootcamp works with
non-profits by improving digital capacity in charities. FaC
originates in London, but has programmes in Nazareth and
Gaza as well, and is about to open one in Westbank. disciplines
Integration: One player

In London the programme is divided in two halves. The first | Relation to Industry 4.0: Addressing relevant skills

eight weeks are comprised of one-week projects for which

students work in four teams of four. Students are given a goal for the week and a series of learning outcomes. Each of
the weekly projects start with researching the topic in order to understand what is needed for completion. The research
is done in teams, and from the project teams one member joins a different team working on a different topic. After this,
the students present their findings to each other. The rest of the week they work on the project, supported by mentors.
The second half is further divided into two parts. The first three weeks the students work on a start-up idea of their own
and the second half they work for a non-profit or other social impact cause. During this time the students start applying
for jobs. FaC supports in job seeking, but some students find jobs on their own. In other locations the structure of the
programme varies, for example the Gaza bootcamp includes a third project for working with a remote client.

Founders and Coders relies heavily on peer-to-peer teaching, there is no paid teaching staff. The staff gives the tasks and
a starting point, but the rest is up to the students. They need to research on the internet and figure the tasks out by
themselves. The tasks are done as pair coding. If the students get stuck, it is possible to get support from mentors, who
are mostly previous students. These tasks could be something like re-creating Instagram. The programme includes weekly
catch-ups with staff, during which the students can discuss any challenges they are facing.

Before joining FaC the students have to independently gain basic skills. The prerequisites include completing parts of
online courses FreeCodeCamp and Codewars and creating an own one-page website. In the selection, inclusion is
important, as a goal is improving diversity in digital tech. A total of 16 students is accepted per cohort.

Founders and Coders also offers a programme for graduates in which they work for charities or other social impact causes
for a small compensation. The social impact work is not limited to software, FaC gives trainings too to support
understanding of the role of a product owner, user research, and user testing.

Founders and Coders is similar to other coding bootcamps, like General Assembly. The main differences are, that instead
of lectures there are workshops, and that it is a free programme at the point of access. FaC has a student agreement in
which students are asked to support the programme by donating their time or money, but there is no contractual
obligation to do so. FaC also gets a recruitment fee if one of their students is hired in a partnering company. The model
is based around low cost of delivery, achieved by peer-to-peer learning, having no paid staff, and volunteering mentors.

Why

The original motivation behind FaC was that the founder wanted to study himself and make use of the online learning
material that was emerging less than ten years ago, like Coursera and EdX. He soon realised that learning alone was tiring,
and started organising meetups at the British Library. The space was not ideal for meetups, so he started to look for a
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space and was offered a classroom for the whole day permanently for a number of months. This sparked the idea to do
a full-time coding bootcamp based on using online learning materials. That was the first version of Founders and Coders.

Stakeholder experiences

FaC has a proven track record of educating people who then get employed in the field. According to an interviewee, some
of the graduates enjoyed FaC very much, when some were not so enthusiastic. However, even the ones who did not find
the school so great agreed that it had served its purpose in making a career in software development in London possible.

“Personally, Founders and Coders was really good, since my goal was to move to London and
become a developer, and FaC made it happen.” - an alumnus interviewee

The concept of peer learning works and is seen as an enjoyable way of learning. However, it has its downsides as well.
The quality and amount of learning heavily depend on the attitudes and skills of the peers, especially the ones in the
same team. For example, if the other team members are more experienced and more focused on getting the tasks done
than ensuring that everybody learns as much as possible, the end result is that the more experienced ones do more and
the less experienced ones learn less.

Challenges and central considerations

Founders and Coders has evolved along the years, becoming more structured. They have been looking to achieve financial
sustainability in a wide array of different contexts, and changed the programme accordingly. Running a course with no
outside resources or funding and with no tuition fees has not been an easy task, and still continues. FaC generates income
from placing students in companies, making it basically an employment agency in terms of the business model. However,
this is not easily replicable in new locations. When FaC opened its first overseas campus in Nazareth they did it using
volunteer labour. The exercise was “financially unsustainable but fun”, and serves as an important learning experience.

Peer-to-peer learning, at least in the concept that FaC has, works best when the team members are equally skilled. It is
challenging to ensure that this is the case in the unevenly skilled teams. The other option would be to ensure that the
students have the right attitude of maximizing learning instead of minimising workload or focusing on task results.
According to a previous student, their team did well on completing their tasks, but in other teams where the students
were on the same level, they were never able to complete the tasks but learned more.

The Future

FaC has expansion plans, and is having discussions with potential partners about going to new countries. FaC also sees
themselves having a broader expertise than being a coder bootcamp, and would like to include more entrepreneurship,
digital fluency, and creating a global community of people. The ultimate goal is to provide a sustainable and replicable
model for economic development based around the cultivation of digital tech skills. This model should act as a template
that FaC or others can use in a variety of different environments, anywhere in the world.

Working and operating in a place like Gaza is challenging, since the local culture and job market are completely different.
The job market is small, and to compensate that FaC is trying to build an agency that can provide remote job
opportunities. This would allow the programme the freedom to start in places without a fully functioning job market.

Key takeaways

Founders and Coders is about individual empowerment within the context of a community. More than anything, they
offer choices to students to make a positive contribution to the world, without having to compromise their own economic
choices. Today’s students seem to prefer hands on and fun ways to learn, which FaC provides through projects and peer-
to-peer learning. Being able to contribute to society is also an important factor in making an education attractive.

Link: https://foundersandcoders.com

Interviews: An alumnus and the founder of FaC
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3.3.3.3 Singularity University
California, USA

Despite the name, Singularity University (SU) is best described
as a think tank, rather than a university. SU brings together
people from different disciplines including tech and social
sciences, to teach them about the future. They organize
events, academic programmes, and seminars, and have
become a major player in the futures discussion globally.

The teaching has a futuristic focus. The founders are
optimistic about the future and see great possibilities. The
speakers come from a wide range of backgrounds and
represent different opinions, but generally the place is “a
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Players involved: Industry

Type: Company in the field of education, platform,
up-skilling

Why: Singularity University is an established and
respected private player in the field of education,
that has proven the value of a degree that is
achieved outside traditional institutions. In a sense
they are largely crowdsourcing academics through
their extensive network.

What is taught: Tech, business, design, soft skills

mind blowing, rattling place”, according to an alumnus. Multidisciplinarity: Four or more disciplines

Integration: One player

The global solutions programme (GSP) is the flagship | Relation to Industry 4.0: Addressing relevant skills

programme of SU. In GSP the lecturers and participants look
into how to tackle the world’s biggest problems over the course of ten weeks. Each cohort has roughly 80 participants,
and over 100 staff members and visiting lecturers. There are no exams, but the students receive an official certificate for
participation. Even though the certificate is not an academic examination, it is a high merit based on the exclusivity of
SU, that can provide an advantage in applying for jobs. If you apply to SU through open channels, the intake percentage
is smaller than that of Harvard or Stanford. However, money cannot buy you in to GSP. The students cover the course
fee of USD 35 000 through acquiring sponsors.

During the GSP, students go through global challenges and what needs to happen in order for the global society to move
forward, for example on food equality, learning, or electricity. These global challenges have been identified by the United
Nations. When learning about new technologies, a guru from the field presents what has been done within the field, and
what has been predicted. Personal development and growth is learned through workshops in small groups, for example
a diver teaching on using your full potential. There are also guest lectures given by for example authors, who want to
share their own learnings. During the course feedback is gathered after every lesson, in which the students can have their
say on the contents of the rest of the programme. The staff also includes two psychologists who support the students in
their learning journey and on any personal issues that might emerge.

“A big thumbs up to them on asking for feedback and taking it seriously.” — an alumnus

Other programmes include the Launchpad, a programme for graduates from GSP, that lasts for 8 weeks. During it
students start their own companies. SU also organises different kinds of programmes for executives, that run with a pay
to participate model, but are open only to executives of large corporations. In addition to programmes and courses SU
offers summits and events, for example the yearly Global Summit in San Francisco that gathers together thousands of
people.

The teachers at SU are members of a strong and wide network, who are accomplished in their respective fields. The
lecturers have been handpicked from companies like Google, and the permanent teachers have done a career in their
field and decided to move on to teach at SU.

SU aims to have a diverse line-up of lecturers and student body, with entrepreneurs, coders, business gurus and all kinds
of other competent people from sports and social sciences. The participants are also extremely multinational and SU
aims to have equal representation of both genders.
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Why

SU was founded in 2008 by two futurists, who had written best sellers on the future. The idea was born from the need
they saw to bring smart people together to teach them about the future. Singularity University’s mission is to make an
impact, to change the lives of 1 billion people.

Stakeholder experiences

SU offers outstanding education and events, but also has its challenges. They preach disruption, but have received
criticism of not doing it themselves, as they still provide learning for a limited group through rather traditional teaching.
From a learning perspective SU works extremely well, but they have a divided focus: to learn and to incubate start-ups.
At least in the Launchpad programme the formation of teams and start-ups is a rather political process, instead of being
solely focused on maximizing learning. Some negative details around being up to date include that sometimes old slides
are used in the teaching. Media has presented some problematic situations, but the interviewee had a very positive
experience.

One of the main benefits of SU is the stimulation of thought. As passionate experts from different fields come together
with students eager to learn and to cooperate, the students are challenged to think and to learn. Nothing at SU is good
enough, but they always want to go further. The level of speakers is extremely high, with basically half of them having
given Ted Talks. As the participants are also accomplished, it results in a special environment with great potential.

Challenges and central considerations

The knowledge that is taught is basically available online, but the value that the community brings is what makes SU
special. Having discussions, living, studying and doing together with carefully selected people makes the experience one
of a kind. If the concept would be replicated somewhere else, how to attract the same level of speakers and participants
needs to be carefully considered. The focus is not and should not be in how much was learned, as not everything can
even be internalized. According to the interviewee they still have two years after completing their programme an active
WhatsApp group for discussion, which has proved to be valuable.

The Future

SU is evolving constantly. For example, the GSP has changed already for a second time, becoming the Global Start-up
Programme, when it used to be more focused on individuals. SU preaches about exponential technologies, but their
teaching is not democratized: their material is not available online and the teaching is largely comprised of rather
traditional teaching including lectures. The plans SU has for the future remain secret, but providing more open material,
giving access to larger groups of students and utilizing virtual reality are to be expected. However, in the end, SU is a
business with a goal to earn money.

Key takeaways

The core of SU is in the excellence of people it brings together. Those people form lasting bonds and create new
companies, that help solve some major issues globally.

Link: https://su.org

Interviews: An alumnus
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3.4 Students / alumni

This section describes initiatives started by individuals outside the traditional structures of education. Typically, these
have some degree of informality, even though they can be incorporated as parts of formal education and have sprung
up from needs that the existing systems did not answer. This section is divided into three categories: courses, platforms
and events.

3.4.1 Courses

In this section, “courses” refers to courses organised by students. Initiatives that may include courses but are looked at
in a broader context are presented under the broader context, for example platforms.

3.4.1.1 Board of European Students of Technology: BEST Courses

Europe

BEST C hort ized by students f
ourses are snort courses, organized by students for Players involved: Student / alumni, HEI, industry

students in collaboration with their local universities and local .
Type: Course, event, HEIs collaborating, industry -

companies. Their purpose is to complement student
P purp P HEI collaboration, up-skilling

k I in diff fiel f isi i
nowledge in different fields of study, visit companies, Why: The concept of BEST courses is an example of

industrial plants and research centres, and take part in case . . ,
P P industry/HEl/student collaboration directly related

tudies. Th designed to b Itidiscipli , and .
studies. The courses are designed to be multidisciplinary, an to Industry 4.0 technologies.
What is taught: Tech, soft skills

Multidisciplinarity: One discipline

classes can cover material of the chosen topic from many
different viewpoints: Different technology fields, economical

viewpoints, marketing and management. Students often . . .
} ) ) Integration: Different kinds of players
receive ECTS credits from the courses as the academic content . . .
. . ] ) Relation to Industry 4.0: Addressing relevant skills
is covered by the local university's teaching staff or by experts . . .
(multiple directly related courses available)

from companies. At the end of the course students take an

exam, which is designed to evaluate the participant’s success.

Subtypes are BEST Courses on Technology, BEST Courses on Career Related Skills and BEST Courses on Applied
Engineering.

A BEST Course on Technology aims at increasing and widening the professional knowledge of the participant in a certain
field of technology about modern technical applications of technology and the latest research achievements.

A BEST Course on Career Related Skills contains non-technological subjects that develop personal skills in topics linked
with working methods, communication techniques, marketing, economics, project and organisation management and
other such soft skills, stressing practical work.

In a BEST Course on Applied Engineering, participants put theoretical knowledge into practice. They work in different
teams and solve specific time-bound tasks with limited resources and present their solutions at the end.

Throughout the year almost 100 different courses are organized in 34 countries. Each has its own academic topic and for
each approximately 20-25 students from different fields and origins are chosen to participate.

Why
The BEST Courses have been created to serve the mission of BEST: Developing students to achieve an international
mindset, to reach a better understanding of cultures and societies and to develop the capacity to work in culturally
diverse environments by creating opportunities for personal development of students and support them in reaching their
full potential. The organization has recognized the need for complementary education for tech students already back in
1990s.
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The level of education and selection of studies varies highly in different countries and universities. Moreover,
opportunities for optional/additional studies outside the standard curriculum are generally low. In addition to this, the
demand for professionals able to work in culturally diverse environments is growing rapidly. The courses are the core
activity of BEST to provide complementary education in order to bring significant added value to the education provided
by universities.

Stakeholder Experiences

The courses get a total of approximately 10 000 applications each year which is a sign of high stakeholder satisfaction.
Each BEST Course is evaluated by the participants individually and each course receiving bad ratings will be carefully
inspected.

Most of the courses have received excellent feedback. For example, all 23 participants on a BEST Course on Artificial
Intelligence organized in Helsinki in 2017, gave only positive feedback on their general impression of the course:

“An unforgettable experience. One of the most incredible weeks of my life.”

“I have only positive memories. Education part was really good, as well as social. Organizers did
their best to manage such cool event!”

“The course was generally very productive. | saw more than | expected. | learned, | laughed, |
had fun, | made friends. What could it be more? Again, thanks for everything:)”

The Future

BEST courses are under continuous development enabled by standardized evaluation, mentoring and training organized
by the International BEST. Each year around 100 courses are organized by different student groups all around Europe
and the rising number of new local BEST groups is a marker for the growing demand for the services of BEST.

Key takeaways

What makes BEST courses an interesting approach is that students organise them on their own initiative. The students
decide the topic they find relevant and collect academic professionals and companies together to form the academic
content. The courses work outside normal university curriculums and are thus not limited by the academic restrictions
of the local universities. The courses also compete against each other in the number of applicants: This “property” creates
a self-fixing system of education. In order to gain applicants, the courses must be attractive and relevant, and the local
groups must have a good image on international level. This differentiates the courses from traditional university courses,
as lack of relevance and unattractiveness does not necessarily get signalled through enrolment numbers, because the
courses are built into the curriculum.

The BEST Course concept enables low threshold mobility across different universities and countries. Participating
students are able to gain access to face to face education in new areas of interest regardless if their local university
provides education on the topic in question. In addition to the hard skills learned, the courses create international
mobility, exchange of knowledge and international career opportunities for the students. It also creates collaboration
with all of the relevant stakeholders: students, companies and higher education institutions.

According to the students organizing the courses, the events also offers substantial experience in areas such as project
management, leadership, fundraising and human resource management for the organizing team. Feedback from the
participants shows that participants of the courses are later likely to volunteer in the organizing teams of their own
university.

Link: www.best.eu.org/courses

Interviews: A course organiser

WIV=RSITi=S O= Td= =UTUR= @


http://www.best.eu.org/courses

\ Co-funded by the e,
Erasmus+ Programme [
of the European Union e

3.4.2 Platforms

Within student or alumni led initiatives, “platforms” refers to initiatives that bring people together to learn from each
other.

3.4.2.1 Howtomo, peer-to-peer learning platform

Finland

Howtomo is a peer-to-peer learning network for women who . ]
. . . Players involved: Student / alumni
want to strengthen their professional skills. They offer a - )
. . Type: Platform, event, up-skilling, open education,
platform that enables knowledge sharing and learning from )
. . free education
others. The topics vary highly based on what people want to ) )
. . Why: Howtomo is an example of a growing peer-
learn and who are the experts teaching. Experts either ) ] .
. . L to-peer learning network that while educating
proactively volunteer to share their knowledge or are invited e also tries to ot
. . . eople also tries to improve society.
to give talks. Trainings are usually held after the working hours peop . P ] y_
. What is taught: Tech, business, design
and are approximately two hours long. o o
Multidisciplinarity: One discipline

Howtomo trainings are always free to participate in. You can | Integration: One player
sign up for the Howtomo trainings through a sign-up link that | Relation to Industry 4.0: Addressing relevant skills

is shared in the training’s Facebook-event. The participants are

selected in order of sign-up.

Participants get free training where they can learn new skills or update their existing knowledge. They can also network
with other women. Trainers get experience in teaching, visibility and know that they are building a more equal working
life.

Industry partners who offer a space to hold the trainings are given a short introduction in the beginning of the training.
They can shortly introduce the company’s operations, services or recruitment needs. Howtomo also has a blog where
they do collaboration with companies.

Why

Howtomo was started in Fall 2016 by six women. In spring 2016 Armi Ahvenainen wrote a post to a Facebook group
called Ompeluseura: “Who would like to train other women about their own expertise?” Ompeluseura is an active group
targeted to women's career development with over 28 000 members. Her post got quickly a lot of comments, people
were offering their expertise and others were discussing what kind of trainings they would like to participate in.

Armi contacted nine people who were offering their expertise. After the summer they started the trainings in spaces
offered by companies that Armi contacted through her own networks. In spring 2017, some of the scheduled trainings
were still lacking trainers and spaces. They asked on Linkedin if there would be more people who would like to join the
training team. Only a week after the post there were more than 60 people willing to join the teaching team. Their email
was clogged with eager trainers and partner companies, and the ladies decided to hold an “emergency” meeting on
Sunday morning.

“The meeting was started with a glass of sparkling wine and instead of a few trainings the
Howtomo peer-to-peer learning concept was born.”!

Howtomo was founded because the founders wanted women to understand their own knowledge and their potential
and to make it visible in the society. They want women to strengthen their role as active operators and their peer-to-
peer network. The aims are equal working life and an equal society. Howtomo was founded so that every woman would
have a chance to educate and develop themselves without expensive training costs.
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Stakeholder experiences

In less than two years of existence Howtomo has organised over 200 trainings, trained over 1500 women, reached
thousands of individuals and acted in 9 different cities in Finland. Howtomo Facebook-page has 6,6 thousand followers
and the closed group for Howtomo has 1,3 thousand members, and the numbers are growing.?

Challenges and central considerations

In voluntary work there is always a bit more management with the new trainers and courses. Because trainings are free
there are usually many cancellations right before the trainings that cause extra work just before the trainings, because
the trainers usually want to get the seats filled.

Howtomo has been running for two years without any financing. All the training spaces, food service and materials are
covered directly by the sponsoring companies. This way accounting is not necessary, but it makes the organising less
flexible and the network more dependent on the sponsors.

The Future

Howtomo’s story is just in the beginning. They are planning to expand to more cities and to get even more coordinators
and trainers. They will continue to develop the network and their processes even further. In June 2018 Howtomo turned
from an unofficial network to a registered association.

Key takeaways

When there is a need and a will, there is a way. Howtomo’s peer-to-peer training network has been built only by voluntary
work and without constant funding and built for the trainers by the trainers.

Link: https://www.howtomo.com/in-english/

Interviews: A participant to several events

References:
1. Howtomo (2018) Company website. Available at https://www.howtomo.com (accessed on 23.8.2018)

2. Howtomo (2018) Company Facebook page. Available at https://www.facebook.com/howtomo/ (accessed on
23.8.2018)
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3.4.2.2 Startup Sauna, a start-up hub

Espoo, Finland

Startup Sauna is a co-working space on Aalto University
campus. It serves as the home base for Aaltoes (Aalto

biggest
providing

Entrepreneurship  Society), Junction (Europe’s
hackathon)

international

and  startuplifers  (non-profit

internship opportunities in start-ups). In
addition, Slush, one of the world’s leading start-up events,
started from there. All the organisations have their own
operations and therefore Startup Sauna hosts over 100 events

every year.

The place is a platform for learning. Startup Sauna itself does
not organise teaching, except for workshops and coaching
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Players involved: Student / alumni, HEI, industry
Type: Event, platform, up-skilling, practical
approach

Why: Startup Sauna is an impressive effort by
students, that has been an integral part in the
creation of the blooming start-up ecosystem in
Finland.

What is taught: Soft skills

Multidisciplinarity: Four or more disciplines
Integration: Different kinds of players

Relation to Industry 4.0: Addressing relevant skills

sessions for start-ups. Depending on the event there can be
teaching in the form of workshops or lectures, for example themed talks like Thought Leader’s Talk organised by Aalto
Ventures Program. As Startup Sauna is led by students, it can be viewed as a peer-to-peer learning initiative in which
students learn by doing and from each other. The start-ups, which are run also by others than students, benefit from the
knowledge in the surrounding ecosystem and learn from each other. The students running the different organisations
within Startup Sauna leave or at least move to different positions each year, making space for new people to learn.
According to the interviewee, Startup Sauna is truly a place for everybody to learn, from the cleaner to the visiting high
school student.

Why

Aaltoes was born from a student initiative: the students felt like more entrepreneurial activity was needed. The story
started in 2008 during a time when it was not cool to be an entrepreneur. Nokia had recently fallen and new jobs and
accelerators of growth were needed. The answer was innovation. The students went to visit universities in the USA, like
Stanford, Harvard and MIT, to benchmark their start-up activities. Finland and Aalto University were pushing innovation
forward, so Aalto Entrepreneurship Society was given a green light, some initial funding, and a space to work in. That
space is currently known as Startup Sauna.

Stakeholder experiences

The concept is growing and the Startup Sauna is spreading around the world. In addition, established companies want to
be a part of the community in different ways with recruitment in mind, mainly in the form of hackathons and other
events.

Challenges and central considerations

The most important aspects at Startup Sauna are the people, and the common rules for everyone. The positive
atmosphere of doing is created by everybody doing their part, including cleaning the kitchen. However, even one person
can destroy the atmosphere. Despite this, Startup Sauna wants to keep its operations open and easily accessible to
everyone, as the more people are involved, the bigger impact can be created.

The Future

The future is a bit of a question mark. As the people running the activities change every year the activities change too.
The main functions of the Startup Sauna and the other organisations, Junction and StartuplLifers, will probably stay the
same, but the future of Aaltoes is uncertain. However, hopefully the organisation changes with the people in the same
direction as the society helping people to learn for the future. Funding is a big issue, as it is often given to only one
purpose, and when that purpose has been served new funding needs to be applied for.
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Key takeaways

The Startup Sauna is a place to learn in two ways. The first one is by participating in the events and the network, and the
other one is by volunteering and organising the events. Both aspects give valuable assets to future work life, but in very
different ways. The first provides students with valuable contacts, and the second experience in teamwork, project
management and knowledge management. Also, it is important for the place to be open and change with the people,
so everybody has an equal opportunity to learn. The place creates the opportunity to grow, but also gives support if
something goes wrong, making failing an option.

Link: http://startupsauna.com

Interviews: Director of community
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3.4.3 Events

Events refer to initiatives that can be categorized as an event or “festival”.

3.4.3.1 Dare to Learn

Helsinki, Finland

Dare to Learn is an international non-profit event organised in

Finland. It is also a platform for organising events and people Players involved: Student / alumni, industry, HEI

together to let new ideas formalize. Their sole focus is on Type: Event, platform

learning and letting different viewpoints meet. The event Why: Dare to Learn represents an ambitious effort

brings together different actors of the learning sector, to to spark discussions across the globe and to
incorporate lifelong learning in culture.
What is taught: Soft skills

Multidisciplinarity: Four or more disciplines

engage them and let them learn from each other. The goal of
Dare to Learn is to bring learning into the centre of societal

discussion and make quality learning available for everyone

worldwide. The starting point is to bring the global learning Integration: Different kinds of players

Relation to Industry 4.0: Addressing relevant skills

ecosystem together in Helsinki, Finland - a country known for

its quality free education.

The organisers themselves act as facilitators, giving the opportunity for people in the field to network, meet and discuss
important matters. Most of the organising at the event itself is done by volunteers, which is a good way to learn soft
skills. The Dare to Learn team consists of young people and students who are given more responsibilities than they are
capable of handling. This radically increases their personal development and empowers them to become young
professionals wanting to change the world. The event consists of keynote speeches and activating workshops, that give
an even better opportunity to solve problems and discuss issues deeper. Edtech start-ups can buy booths to present
themselves, and the regional semi-finals of the Global Edtech Startup Awards are held at the event 2018.

People who teach can find new ideas and form new collaborations at the event. There are side events supporting this,
like the Higher education hackathon coordinated by LINKO and organized on the side of Dare to Learn.

Anyone interested in learning can come to Dare to Learn. The event welcomes learning enthusiasts from all industries
and walks of life, the whole point is to mix people usually working in their silos.

Why

Dare to Learn aims to solve the global learning crisis in learning and to accelerate the revolution of learning for a better,
more knowledgeable world. The event has taken the role of furthering learning for a better and more sustainable world
without any hidden agendas.

Dare to Learn was not started to answer any specific need, but to enable people being together and learning from each
other. The event lets people focus on reflecting on learning and developing the meta thinking behind the practical tools
or theories. The focus is on learning how to learn.

Stakeholder experiences
The event was organised for the first time in 2017 and will be organised again in September 2018. According to
participants the atmosphere at the event was very positive, focusing on having fun while discussing a serious matter.

The impact of the event is hard to estimate, but the team behind it are optimistic about the event growing and becoming
an important platform for improving education worldwide.

“The feedback I have heard from last year were very positive and I think the event has a very
good future.” - an interviewee from the organising team
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Challenges and central considerations

Dare to Learn is a place for people to meet and discuss. The whole agenda is done by others than the organising team.
The event itself does not teach, but the participants teach each other. This means that the success of the event depends
completely on the participants, what mindset they come to the event with, and if they are willing to be active in
discussions and workshops. Dare to Learn has limited possibilities to affect who participates, as the event is open to all,
but can influence the atmosphere and attract the right kind of people.

The event depends on participants and sponsorships. This brings monetary uncertainty, as is the case with most festivals.

The Future

As the required competencies in the workforce change fast, the only way to adjust is to learn faster and better. Learning
meta skills is increasingly important as jobs and tasks change continuously. Skills to learn are at the core of any
development of skills, as they let one learn all other skills faster and easier. Learning and developing oneself can be seen
as the single most important task for modern knowledge workers. Dare to Learn aims to create and speed up a socio-
cultural change, where learning will be considered the most central part of human development and lifelong learning
becomes a lifestyle. If culture can be changed towards emphasising lifelong learning, it then gives incentive to people to
develop themselves, creating a more highly skilled future workforce.

Key takeaways

Much is happening in education around the globe, from edtech start-ups to MOOCs to traditional HEls re-inventing
themselves. There is great potential in bringing together people with different expertise, experiences and backgrounds.
To support learning lifelong learning, attitudes need to change.

Link: www.daretolearn.fi

Interviews: Project manager
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4 Lessons learned from the benchmarks

Benchmarking of the 35 outstanding educational and Industry 4.0 related initiatives across the globe indicates that
education is increasingly taking place outside the traditional systems, with more peer-to-peer initiatives, private
companies focusing on education, and new types of educational models emerging. In the coming years, high quality
education can be provided with a wide array of different approaches that deviate from the traditional classroom setting.
Consequently, the use of interactive approaches, such as peer-to-peer learning, is likely to increase. Governmental,
industry, and higher education representatives interviewed for the benchmarks widely agreed on the need to add more
flexibility to the current educational offering and to increase the degree of student-centeredness in teaching.

This chapter draws together implications across the collected benchmarks on the educational success
factors, stakeholder roles, and central considerations. In addition, recommendations are laid out for the development of
the Blueprint! for the Universities of the Future. For a list of all the benchmarks, see Appendix 3. Figure 3 outlines the
content of this chapter.

Outstanding educational initiatives

l

Roles of different stakeholders Central considerations

Succesful education

Collaboration Governments Breaking silos

Replicabilityand

HEls
25 scalability

Interaction

T

Financing and
assessment

Phenomenon-based Industry

learning

Student / alumni Reputation

Re- and up-skilling

Figure 3: Outline of the chapter Lessons learned from the benchmarks

4.1 Successful education for Industry 4.0

Reviewing all 35 benchmarked initiatives with implications for learning in the context of Industry 4.0, three common
themes were found to be highlighted as crucial: promoting collaboration across disciplinary, cultural and institutional
borders, increasing the degree of interaction, and creating hands-on experiences for more in-depth understanding.

4.1.1 Collaboration across borders

The benchmarks highlight the benefits of multi-stakeholder collaboration across traditional disciplinary, cultural and
institutional borders. As a reaction to the challenges of supporting the development of Industry 4.0 competencies, higher
education institutions are pooling resources amongst groups of academic institutions (FITech). Efforts outside the
academia bringing technology education for learners in regions with a lack of access to formal and/or affordable
education for large parts of the population are emerging, either with the support of academia (CodeBus) or through the
efforts or monetary support of individuals (42, Founders and Coders). Indeed, integration between players seems to be

! The Blueprint is a successive outcome of the Universities of the Future consortium. It is based on the work outlined in
this report and in the State-of-Maturity on Education from an Industry 4.0 Perspective report. The Blueprint gives
actionable recommendations on how to solve the educational challenges identified in relation to Industry 4.0.
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an important factor in being able to respond to future needs (AlIC, AiR 4.0, BEST, Cincinnati, d.school, Dare to Learn,
ME310, Waterloo). Collaboration provides access to a wider variety of learning opportunities and improves the reactivity
of education to societal and technological changes. Learning outcomes are improved through interaction between higher
education institutes and businesses for both structuring and development of learning processes, promoting these types
of initiatives, and delivering real career prospects to participants (SWitCH()). Collaboration between higher education
and industry makes it possible to fund projects and apply ways of working that would not be possible in regular courses
(Protocamp), and gives students opportunities to acquire soft skills needed in working life (Cincinnati, Waterloo).

Transdisciplinarity in education helps students to acknowledge the value of other disciplines and different viewpoints as
well as to collaborate effectively with other people (DFGN, AiR 4.0, BCII, BEST, CSP, d.school, Forge for Industry 4.0,
ME310, SU, SUTD). Moving away from discipline-specific courses turns teaching and learning into a more multi-faceted
process (SU, Tiimiakatemia). As innovation is increasingly happening across different disciplines, transdisciplinary
education is seen as a necessity for enabling the development of future talent.

International collaboration was seen to prepare students to work in a global environment. Much like transdisciplinarity,
working effectively in cross-cultural settings was seen as a requirement for the future workforce. Many of the
benchmarked initiatives had built international collaboration (DFGN, BEST, ME310), focused on a global target group
(Dare to Learn, Elements of Al), encouraged mobility between countries (BCll, Waterloo) or were created as multinational
(AF, Codebus).

4.1.2 Increasing interaction

The importance of interaction was an overarching theme in most of the benchmarks. Almost all cases emphasised
people, whether it was about choosing the right students (KONE, SU, SUTD) or peer-to-peer learning (AF, Startup
Sauna). Getting the right people involved was seen as crucial (SU). Many cases emphasized students’ future potential
rather than their past achievements in student selection (42, Finland’s strategy, SWitCH()). The people that are brought
together by an educational initiative were seen to create the output together (AF, SU). The importance of human
interaction was also highlighted in the examples of e-learning (e.g. Elements of Al) and was manifested in the efforts of
implementing face-to-face elements in online work (e.g. Founders and Coders).

Utilizing peer-to-peer learning was common in the benchmarks (42, DFGN, AF, Founders and Coders, Howtomo).
According to one interviewee, students learn best from their peers that “speak the same language”, and the majority of
the benchmarks intentionally brought students together to interact (DFGN, AF, SUTD). Peer-to-peer learning is based on
an idea that all participants can bring valuable viewpoints, knowledge and expertise into the situation (42). For university
graduates, the alumni network represents an important resource for further learning (BCll). Some initiatives focused
solely on peer-to-peer learning (42, Founder and Coders) or replaced teachers with trained facilitators (CodeBus).

Increasing interaction in education often requires more flexibility, which can be challenging to arrange within the formal
educational structures. Consequently, many of the benchmarks represented alternative, complementary educational
offerings that fill the gaps of formal education and support learning in all stages of life. In addition to providing open
access study materials, academia is organizing open events (AiR 4.0, d.school) to reach people who are already in the
working life or do not have the means to access formal education. Several initiatives were grown from a perceived need,
like the BEST courses that cover topics outside of the traditional curriculums, Startup Sauna that facilitates students’
learning through taking responsibility over their own projects, and Howtomo that organizes peer-to-peer learning events
after office or school hours. Personal meaningfulness, such as being able to “give back” to the society or work for a better
future, was often cited as a reason for taking part or establishing a certain educational initiative (42, Founders and Coders,
Howtomo, SUTD).

4.1.3 Phenomenon-based learning

Phenomenon-based learning refers to building learning experiences around transdisciplinary phenomena, instead of
limiting the focus on discipline-specific silos. Such holistic approaches were common for multidisciplinary teaching teams
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(e.g. BCII, d.school Pop-Outs and SUTD). These ideas were reflected in the applications of problem based learning (42,
BCIl, Founders and Coders, ME310, Protocamp, SUTD etc.) and design-based learning (DFGN, BCIl, Codebus, CSP, SUTD).
Working with tangible projects was seen to improve the study motivation and the perceived effectiveness of learning
among students (DFGN, BEST). In addition, working with real-life problems provided by external players in the field (CSP,
SWitCH()), communicating the applicability of the learning outcomes in the working life (42), providing freedom to choose
a topic to work on (Protocamp), and showing personal engagement in teaching (BCIl, d.school) supported students’
motivation to study. The more challenging the task, the more engaged students were seen to become (Cincinnati,
MOOC.fi), as long as there was adequate support for addressing the challenge (SUTD, Tiimiakatemia). However, also
temporary setbacks and failing were considered as important learning experiences (Protocamp, Startup Sauna). Teachers
and funders need to understand that while learners might fail, displaying trust and providing new opportunities for
learning can result in excellent outcomes (BEST, Protocamp, Startup Sauna, SUTD).

Phenomenon-based learning can be considered as a good way to ease the transition from studying to the working life.
The Canadian government is encouraging universities to increase their experiential learning opportunities (Waterloo)
and University of Cincinnati is looking to expand experiential learning to cover all students. For solidifying theoretical
understanding, it is extremely beneficial to apply the theory in practice (Learning Factory) and to reflect on the outcomes
(Cincinnati, Waterloo). For example, the students at Learning Factory are able to see the effects of their choices in the
actual factory environment, helping them to understand the meaning of the choice-making. At Astor, observing the work
of automation and robotics in action was seen to support understanding of the topic, even when not combined with
theoretical lectures.

4.2 Stakeholder roles

For the future professionals, learning will be a life-long project that involves all aspects of life. Hence it is critical to look
at the role of all educational players ranging from governmental agencies and industry to higher education institutions
and alumni/student organizations.

4.2.1 Government

Both Poland and Portugal have created national strategies for adopting Industry 4.0. In Finland, there is a national
strategy that addresses transformation of work with a focus on future forecasting, Al and information policy. All three
strategies aim to create a common understanding between all stakeholders in a society, to promote adoption and
development of new technologies, and to improve digital literacy. The common goal is to make the most out of the
transformation of work and to avoid potential pitfalls.

The Finnish and Portuguese strategies emphasise including all people in education, so that the people at risk of being
marginalized will not be left without support. These strategies cite modernisation of public administration and social
services as the key targets. Both Polish and Portuguese strategies highlight the importance of digital literacy, also as a
means to achieve equality on a societal level. The basis for a transformation towards Industry 4.0 lies in providing access
to education and online resources. The Portuguese strategy and the national initiative InCoDe.2030 are focused on re-
skilling and up-skilling as the main means to prepare the society for Industry 4.0,.

All three governments aim to direct funding for research and education in Industry 4.0 related areas. The governments
have also taken an active role in supporting the local companies’ transformation towards Industry 4.0 (Industria 4.0,
Learning Factory). Governments can also act as initiators for multi-stakeholder networks for collaboration (Broad
Alliance, InCoDe).

4.2.2 Industry

This report provides examples of industry getting increasingly active in providing education. Companies outside of the
educational field have created open access course materials both on their own (Astor) and in collaboration with HEls
(Elements of Al). Some companies are organizing open educational events (Futurice) or creating open spaces for learning
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(Astor). The fast, technological changes have also brought up the need to educate the current and potential clients on
the new technological solutions and their possibilities (Astor, Futurice). In addition to educating their clients, companies
are increasing the efforts put into up-skilling their own personnel (Futurice), through providing opportunities for re-
education, maximizing the learning opportunities integrated in the tasks at hand, or allowing employees to educate
themselves during working hours.

Companies are showing interest in developing closer collaboration with HEIs. University collaboration is often seen as
an opportunity to update the company’s knowledge base (AlIC) or as a chance to solve the current or forecasted
employee shortages (FITech). Companies value fresh graduates with some previous work experience, and see the
benefits of participating in co-op programmes. Lighter ways of participating in education are through providing projects
for courses (ME310, Protocamp) or letting employees to give expert talks (Forge for Industry 4.0). The collaboration
enables having an impact on the education of the future workforce, finding potential recruits and improving the
company’s image as an employer. In some cases, companies are also hoping to get fresh ideas from young talents, who
are not “stuck with the way things have always been done”.

Among the benchmarks there are private educational players ranging from start-ups to well established institutions.
While Singularity University does not offer an academic diploma, the diploma from their education can still be an asset
in the search for a job. While Founders and Coders does not provide a certified degree in software engineer education,
the graduates are getting hired for software engineer jobs, as is also the case with 42.

4.2.3 Higher education institutions

The common theme throughout the benchmarks was that higher education institutions should increasingly work
together and enhance collaboration with other players, such as industry and student/alumni led initiatives. HEls are well
positioned to take the role as bridge builders between different companies, bringing the companies closer to the student
activities (DFGN, AlIC, Cincinnati, Waterloo). Through different kinds of platforms and labs, HEIs can bring together
students, employers, research and start-ups, who then get access to each other and can support and learn from each
other (AIIC). Large scale collaboration between HEIs seems to be rare. Examples of such cases include DFGN, in which
the universities involved share courses, best practices and methods with each other. Another example is FITech, in which
universities come together to provide different scale educational components to educate more engineers in
Southwestern Finland.

HEls are increasingly sharing their educational material openly. In this report, the case of MOOC.fi was introduced, but
there is a plethora of other examples that were not included in this report. For example MOOCs are also being offered
by Stanford University and Harvard University. Almost all major universities offer open e-learning platforms, such as edX
and Coursera. HEIs are also offering face-to-face open access education (d.school), paid courses for industry (BCII,
Learning Factory) and free-of-charge courses for industry (Competence Centres, Learning Factory). The free courses for
industry are often focused on transformation of work and funded by the government.

As there were several example cases of student projects done for industry, an interesting idea could be to provide further
development opportunities in courses that end with a prototype, so the students could continue their work and earn
credits (CSP). In a sense University of Waterloo does this through providing an accelerator and an incubator for start-ups
born from co-ops, but it does not apply to student projects done for industry.

4.2.4 Student / alumni

The student or alumni led initiatives typically have some degree of informality, freedom and flexibility. Most of these
initiatives are born from the realization that the formal educational system is often too slow and rigid to react to emerging
changes. Instead of waiting for the transformation of traditional educational structures, students and alumni come up
with their own solutions for teaching and learning. In some cases, students seem to be worried about the future of
education, and are creating platforms to accelerate pedagogical development (Dare to Learn) and to create a societal
impact (Howtomo). Some of the student led initiatives are supported by HEIs (Dare to Learn, Startup Sauna), and the
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participants are able to get study credits for the activity (BEST). In some cases, the activities are supported by the industry
(Howtomo).

Participation in the student led initiatives often enhances the development soft skills, including teamwork and project
management (BEST, Startup Sauna). These activities, such as the Europe’s biggest start-up conference SLUSH, teach the
participants to take independent responsibility over large and complex projects. Without formal structures and
bureaucracy, these bottom up initiatives can react to emerging needs flexibly by creating learning opportunities with a
focus ranging from soft skills to advanced tech skills (BEST, Howtomo). Alumni can be a part of teaching through
organising workshops (d.school) or acting as mentors (Startup Sauna). The student led initiatives in the field of
entrepreneurship are also often the first contact point for HEls wanting to initiate collaboration with industry.

4.3 Central considerations

As one of the interviewees of this report put it, developing universities of the future requires breaking down the
disciplinary and institutional silos:

“The current academia structures are not seen as useful anymore. Useful information is mostly created in labs,
within universities or companies. Universities have to be very careful at the moment, in a complex environment
they have to be close to the real world. The aim is to create a seamless university in which it is not possible to tell
where the university stops, and the outside world starts. If universities become seamless and flexible enough,
there is no risk of becoming irrelevant.”

Although transdisciplinary and international collaboration were identified as one of the key success factors of the first
movers, collaboration was also pinpointed as a central challenge for educational development. Some of the articulated
barriers for collaboration were conflicts of interest, IPR issues and efficient international collaboration (AIIC). Especially
when student mobility in terms of internships and projects between the coordinating partners was present, assuming
responsibility was found difficult (Cincinnati). Good coordination was seen as key for overcoming challenges in
collaboration (FITech).

Getting companies and universities to buy into collaboration is not always easy (AiR 4.0, Futurice). Even mobilising people
within the same institution can be difficult due to resistance to change or inability to see the benefits (BCll). Industry
partners might be hard to convince at first, but after they buy into the idea, they were found as relatively easy to keep
involved in the collaboration (Protocamp). One barrier in front of different stakeholders working together was finding
the right match, for example finding projects or internships that are the right scope and level of difficulty for the students
(Protocamp, Waterloo), and finding partners with the same level of ambition (Futurice).

The studied cases are providing stellar education for learners, but several of the cases with the best learning experiences
are designed in a way which might be difficult to replicate or scale. Collaboration within the surrounding ecosystem was
mentioned as an enabler for educational initiatives (Cincinnati, KONE), but replication of a programme dependent on its
local ecosystem is challenging (Founders and Coders). E-learning platforms are by nature scalable and replicable but often
have high drop-out rates (MOOC.fi). To increase the completion rates, normally peer-to-peer and teacher support is
needed, turning the solutions less scalable (Founders and Coders, MOOC.fi). On the other hand, in order to benefit from
new collaboration tools, digital literacy of both teachers and students would need to be improved. The quality of some
courses and programmes lies in the excellence of the students, making the course as such unscalable (AF).

In some cases, the lack of trainers with appropriate skills in using effective methods is the bottleneck in distributing good
quality education (Codebus). The combination of quality and scalability is yet to be discovered, but some excellent first-
movers are showing the way, for example by creating whole universities relying on problem-based learning (SUTD) or
providing experiential learning to all (Cincinnati). One way to work around the dilemma of quality versus scalability is to
increase the resources for education (Waterloo). However, there are no shortcuts. Scaling up high quality learning would
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often require training more teachers in innovative teaching methods (CSP). Making education more flexible and student-
centred would also improve its effectiveness (Codebus, FITech).

Financing is a central issue in providing high quality education for the entire society. Coordination is the key for
collaboration, but large-scale coordination typically requires extensive funding (Waterloo). Free education has the
potential to reach also those who are not able to pay for their studies, but then the funds need to come from elsewhere
(42, Codebus). Financing is often related to the assessment of impact. As the impact of education is often cumulative
and manifests itself long after the learning activity, assessing the impact of a single activity is often difficult.

When creating a new school or providing a new type of education, the reputation and familiarity of the education
provider is a key challenge. If the education provider and/or its partners are well known and trusted, the desired student
groups are likely to apply (d.school, KONE). However, if a locally well-known and trusted education provider enters a new
territory, the trust and reputation might need to be established all over again (42). Getting traction to new programmes
on Industry 4.0 can be challenging (Forge for Industry 4.0), and the enthusiasm of teaching personnel is crucial (d.school).

A central challenge in preparing for Industry 4.0 is the re-skilling and up-skilling of people who are already in the
workforce or currently unemployed. Some educational providers offer small-scale learning opportunities without credit
(Howtomo), but they often reach very limited audiences (SWitCH()). Some education providers focus on a limited
segment of organisations, leaving out people in disappearing fields and the unemployed (Futurice, Learning Factory). As
education for Industry 4.0 is still in its early phases, several of the identified initiatives were directed at raising general
awareness of Industry 4.0 (e.g. Forge for Industry 4.0, national strategies). The other side of the re-and up-skilling
challenge is to get people motivated to seek for and join in the new educational initiatives. People at the risk of being
marginalized, such as immigrants and employees at the end of their career paths, need specific support in terms of re-
and up-skilling.

To summarize the lessons learned from the benchmarks, there is much enthusiasm but also concern related to the Fourth
Industrial Revolution. Both industry and HEIs have created programmes to support companies looking to get help for
implementing changes and understanding the new technological concepts (Astor, Competence Centres, Learning
Factory). One of the main challenges facing education for Industry 4.0 is the fear of the general public towards the
unknown, rapid changes and potential job loss, that prohibits the societies from taking fast action towards embracing
Industry 4.0 (Industria 4.0).

To fight the aforementioned challenges, the cases of outstanding educational initiatives highlight some key factors that
should be taken into account in creating the Blueprint for Universities of the Future. One of the key factors highlighted
in the benchmarks is the importance of strengthening collaboration between different educational players across the
disciplinary, cultural and institutional borders. Governmental agencies, higher education institutions, industry, students
and alumni should work together to develop educational solutions that are flexible and able to react fast to changes.
The solutions should focus on an effective delivery of education, including training the teachers to replace traditional
teacher-centred lecturing with innovative, adaptive and student-centred teaching methods. The resulting educational
systems should be inclusive of all people and provide opportunities for lifelong and life-wide learning. In the end,
Universities of the Future are all about the people.
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Appendices

Appendix 1: Instructions for doing the benchmark

Please read through this document before starting benchmarking. Before starting to write, please read carefully the
example case in this document.

In this document you can find the support you need for doing benchmarks. If you have any questions, don’t hesitate to
contact xxx.xxxi@aalto.fi or +35850xxxxxxx, XXX.Xxxxx on Skype.

The division of work should be:

e 33% Aalto: roughly 15 benchmarks
e 27% WUT: roughly 12 benchmarks
e 27% PDF: roughly 12 benchmarks
e 13% AYY: roughly 6 benchmarks

Before starting a benchmark
Before starting a benchmark, figure out

1) What s our reason for choosing this benchmark? Focus on that.
2) Who do | need to talk to?

a) Should include at least two people, one from the education provider side and one from the receiver side. If this
cannot be applied to the benchmark, for example if it is a space, and only observations are made, or it is a
company in the Industry 4.0 field and we want to know what they are doing, think about the reason for doing
the benchmark. How can we get the most and as objective as possible information?

b) What is their role and interest in the UoF project? Basically, the reason they would be willing to answer your
questions.

3) Does this teach knowledge, skills or mindset, and are we interested in all of them or just one aspect?

Then, prepare to get answers for the following questions, with special focus on the third

1. Why s this done
2. Whatis done
3. Howisitdone

In some cases, it might be, that we don’t know beforehand how much we want to write on the case, we might just have
a hunch that there is something interesting. That is ok. Also, in some cases, we might try to benchmark a case that proves
to be uninteresting for us.

An example on Elements of Al course can be found in the end of this document, and it includes the instructions for writing
a benchmark.

Interview / observation questions

While covering the questions, please remember to keep in mind the reason for doing the benchmark. Not all questions
are applicable to all cases, and there are likely to be some case specific questions you should add.

What is done?

What is the rationale behind what you are doing? (answer to the why, where did this come from)
Who teaches?

Who receives education?

el A .
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How many people are involved? Both teaching and learning sides.
What other parties are involved?

What are the results you have gotten?

What has worked well?

How do you know it has worked well?

e Now

10. What has been challenging?
11. What are your future plans?

Writing the benchmark

Please write the benchmarks so that it matches the style that is used in the existing benchmarks. All of the ready ones
can be found in Google Drive benchmarking folder. The writing style should be like in a newspaper or magazine article
(think Harvard Business Review). It would be good to have quotations from the interviewees. There is going to be an
infobox containing facts, keywords and the reasons why the case was chosen as a benchmark. Remember to provide the
needed information. There is a template that you can use in the benchmarking folder on drive.
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Name, school, company,
country

Holistic or insight, if
insight, what is it on

|

What: Explain what the
case is. What happens in
practice, what are the
intended benefits,
learning outcomes etc...

Who are the
stakeholders: Who
teaches, who learns,
who supports etc....

Why: What has been
the thinking behind
and/or need for creating
the case. (Note that this
is not the same as the
rationale for us choosing
the case as a
benchmark.)

Stakeholder
experiences: How the
people involved with
the case have
experienced it and what
they see the value to be.
“Proof that it works.”

Challenges and central
considerations: What
the challenges within
the case have been and
what aspects should be
considered when
implementing
something similar.

WIV=RSITi=S O= Td= ~UTWR=

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

Elements of Al, a course by University of Helsinki and Reaktor

Helsinki, Finland
Insight case: Reaching a wide audience

Elements of Al is an online introductory course to Al co-created by University of
Helsinki and Reaktor, a software consultancy. The course runs on a website
available to anybody and is free of charge. University students can get credits from
doing the course. The format is fairly simple, written content followed by short
exercises, which are then peer reviewed. The course is suggested to be completed
in six weeks, and is divided to six chapters, each of which are divided into three
subchapters. There is a discussion forum linked to the course, but no other social
component.

Reaktor is a leading software consultancy based in Finland. It is doing the course pro
bono, but gets marketing benefit through positive media coverage. University of
Helsinki is both the oldest and largest university in Finland. The university’'s strategy
includes increasing multidisciplinary research and co-operation with different
parties.

Why:

Reaktor is located in a space rented from University of Helsinki and situated next to
the campus. This connection sparked a will to create something together. Artificial
intelligence was chosen as the topic, as it has gathered significant public attention,
there is expert knowhow within Reaktor, and it is taught at University of Helsinki.
Rather than competing with existing courses, Reaktor wanted to fill a gap with an
identifiable need. Looking into the issue, it became evidentthat a basicintroductory
course would be beneficial, since more advanced online courses were readily
available, and there was demand for an introduction to understand what Al actually
means.

Stakeholder experiences:

Roughly 60 000 people have participated on the course so far, out of whom 50% are
in Finland. Every other country except Greenland and North Korea are represented
in the remaining half of participants. Further, there is no specific demographic
represented as a majority in the participants. These statistics can be seen as
evidence of a universal need for such a course, especially since almost no marketing
has been done for the course.

The reason to participate on the course for the participants is either for university
credits, general interest in the topic, or a need to understand the basic concepts
around Al.

The participants have expressed liking that the course requires them to think and
reflect, instead of merely mechanically reading through the material.

Challenges and central considerations:

The project started as anidea from the CEO of Reaktor, and grew organically. Hence,
the approach tothe project was unstructured and reactive, which lead to difficulties
with time management within the project team. In addition, the popularity of the
discussion forum came as a surprise and has required more work than expected.

o
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The Future: Where the
people interviewed intend
to take the case or see it
going towards.

Key takeaways: What are
the lessons to learn from
the benchmark.

Infobox

Your own contacts

Info for the infobox:
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The Future:

There is a follow up course and a course on Clojure under development. People
from several countries have asked if the material can be translated to their own
language, but the model how this will be done is not clear yet. One option is to give
responsibility of the translation to local companies. There will probably be a
possibility to add country specific content, like videos in local language, to the
course.

Key takeaways

If what you are doing something that has a real need to it, you might not have to
put effort in marketing, people will come to you. Even when it is a question of only
one online course.

E-learning provides the possibility to reach people from across the globe and to
reach a large mass within a country. Elements of Al added a completely new offering
to Reaktor's portfolio, and even without prior experience of developing and
delivering online courses at Reaktor, the course has reached an impressive
audience. The lesson here is, that extensive planning and previous experience are
not necessarily needed to create something with impact, if the need is there and
the execution is good.

Information for the infobox:

Players involved: HEI, industry

What: course, e-learning, HEl ind collab, small learning package

Why: Scalable solution aiming to prepare for the future, available to anybody for
free. based on a need, close integration, preparing for change, new educators,
lifelong learning

What is taught: knowledge

Multidisciplinarity: 1

Integration: 3

Industry 4.0 relation: Directly related

Contact infoto the person who wrote the benchmark (for internal use only):
laura.wirtavuori@aalto.fi

Players involved (choose from the list all that apply):

e Governmental

e HEI

e Industry

e Student/ alumni

Type (choose keywords from the list or add your own):

e National strategy
e Workshop

e Course

e Programme

e Platform

o University

e Network

e Training

e Company in the field of education

e Event
e HEIs collaborating

e Industry — HEI collaboration
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e  Re-skilling

e Up-skilling

e  Open education

e Free education

e E-learning

e  Practical approach

Why it was chosen:

Write one sentence of the reason why this was chosen as a benchmark.

What is taught (choose keywords):
e Business

e Design
e Tech
e  Soft skills

Multidisciplinarity:
e One discipline or several similar disciplines
e Two or three disciplines
e  Four or more disciplines

Integration:
e one player
e several players of one kind
e different kinds of players

Relation to Industry 4.0: Directly addressing / Addressing relevant skills (choose one)
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Appendix 2: Template for benchmarks

Name

City (if applicable), Country

Briefly explain WHAT it is.

Explain what happens in practice, what are the intended benefits, learning outcomes, etc.

Under this same topic explain who the stakeholders are: who teaches, who learns, who supports etc.

Why

What has been the thinking behind and /or need for creating the case. (NOTE that this is NOT the same as the rationale
for us choosing the case as a benchmark, it’s the rational that people who created the benchmark had one they created
it)

Stakeholder experiences

How the people involved with the case have experienced it and what they see the value to be. “Proof that it works”. For
this you have to talk with people involved with the case.

Challenges and central considerations

What the challenges within the case have been and what aspects should be considered when implementing something
similar.

The Future

Where the people interviewed intend to take the case or see it going towards.

Key takeaways

What are the lessons to learn from the benchmark?
Information for the infobox:

Players involved (choose from the list all that apply):
e Governmental
e HEI
e Industry
e Student/ alumni

Type (choose keywords from the list or add your own):
e National strategy
e Workshop
e Course
e Programme
e Platform
e University
e Network
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e Training

e Company in the field of education
e Event

e HEls collaborating

e Industry — HEI collaboration
e  Re-skilling

e Up-skilling

e  Open education

e Free education

e E-learning

e  Practical approach

Why it was chosen:

Write one sentence of the reason why this was chosen as a benchmark.

What is taught (choose keywords):
e Business

e Design
e Tech
e  Soft skills

Multidisciplinarity:
e Onediscipline or several similar disciplines
e Two or three disciplines
e  Four or more disciplines

Integration:
e oneplayer
e several players of one kind
e different kinds of players

Relation to Industry 4.0: Directly addressing / Addressing relevant skills (choose one)

Contact info to the person who wrote the benchmark (for internal use only):
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Appendix 3: Index of best practices

This is an index of best practices in alphabetical order to facilitate finding a specific benchmark the reader might be
searching for. The abbreviations used in the lessons learned from the benchmarks -section are included when applicable.

Index 1:.Best.practices

Name Abbreviation Page
42 Silicon Valley 42 75
Aalto Fellows AF 23
Aalto Industrial Internet Campus AlIC 49
AiR 4.0 — Automatics and Robotics programme AiR4.0 33
Astor 67
Bachelor of Creative Intelligence and Innovation BClI 35
BEST courses BEST 82
Codebus Africa Codebus 37
Creative Semester Project CSP 25
d.school Pop-Outs d.school 21
Dare to Learn 88
Design Factory Global Network DFGN 52
Elements of Al 69
Finland’s strategy for Industry 4.0 Finland’s strategy 9
Finnish Institute of Technology FITech 64
Forge for Industry 4.0 leaders 27
Founders and Coders FaC 78
Futurice 73
Howtomo 84
INCoDe.2030 INCoDe 13
Industria 4.0 15
KONE vocational training KONE 71
Learning Factory 54
ME310 29
MOOC.fi 57
Platform for Industry 4.0 Competence Centres Competence Centres 17
Polish Broad Alliance for Digital Skills Broad Alliance 19
Protocamp 31
Singapore University of Technology and Design SUTD 60
Singularity University SuU 80
Startup Sauna 86
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SWitCH() 39
Tiimiakatemia 41
University of Cincinnati co-op Cincinnati 43
University of Waterloo co-op Waterloo 46
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