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PREFACE

A NEW DIDACTIC APPROACH TO SUPPORT THE TECHNOLOGY
SECTOR

Within the labour market the necessity of lifelong learning is
becoming an important discussion point. This is especially so in the
technology sector, where changes are happening on a daily basis.
Moreover, this lifelong learning has to be individual, on-demand
and just-in-time in order to fit the busy life of professionals and
employees. The availability of ICT-related learning tools offers an
excellent opportunity to realise this type of learning.
The Smart Industry program was created to support the Dutch
technology sector in order to maintain its global top position.
Within the Action Agenda of Smart Industry, it is emphasised that
human capital plays a key factor in reaching and maintaining this
top position and therefore making lifelong learning a necessity.
However, to support lifelong learning in the field, the current
didactic approach has to change.
To support Smart Industry and the Action Agenda, our team was
asked to merge theory and practice in order to give insights into
how individual, on-demand and just-in-time lifelong learning that
includes the use of ICT-related learning tools can be supported in
the technology sector.
By writing this report we want to compare theory, that provides us
with ideal solutions, to the current situation in the field of practice.
This has given interesting insights on how the structure of the
learning trajectories should look like, which ICT-tools can be used
and what the role of the teacher is, in order to support
professionals in developing up-to-date and relevant knowledge.
We hope that by writing this report, we can contribute to Smart
Industry and the Action Agenda by offering a basis for discussion on
how to support individuals in their process of lifelong learning.

Evy van Dierendonck, Agnieszka Drożdżal, Romy Hermans,
Thom Lunenborg, Aniek Mölenberg and Paul Wanders
Team Smart Industry, Maastricht University
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EXECUTIVE SUMMARY

This report contributes to Smart Industry’s Action Agenda by offering a theoretical
framework on how individual, on-demand and just-in-time lifelong learning trajectories
should be developed as well as recommendations on how practice should move forward
to be able to develop such trajectories. In order to do so, we revised relevant literature
and interviewed eight managers of Centres of Expertise and Centra voor Innovatief
Vakmanschap. In addition to this, two experts in the field of learning in the technology
sector were interviewed.
The main motive for this report was the notion that the current didactic approach has to
change in order for the Netherlands to maintain a leading position in the technology
sector. As the technology sector is changing fast, it is necessary to keep human capital
up-to-date through lifelong learning. However, the current didactic approach focuses on
group learning and therefore does not comply with the need for lifelong learning
initiatives. In order to ensure that education fits into professionals’ busy lives, lifelong
learning trajectories should be individual, on-demand and just-in-time. Moreover, the
trajectories should foster high impact learning that lasts in order to ensure effective
learning which can be transferred into the field of practice. ICT-related learning tools play
a key role in the development of such trajectories. Not only do they allow for learning at
any time and any place, they may also contribute to high impact learning.
However, the development of individual, on-demand and just-in-time lifelong learning
initiatives imposes several challenges. For example, how should such learning
trajectories be structured? What kind of ICT-related learning tools fit best in this
structure? Furthermore, questions can be asked on what the role of the teacher should
be in lifelong learning trajectories supported by ICT-related learning tools.
We created a model that combines these different factors (structure, tools, teacher), as
they reinforce each other. The model implies that the structure of a learning trajectory
can be divided into several phases. In order to create a fitting learning path, every
learning trajectory should start with a pre-assessment of the individual’s current
knowledge. Then, individuals can either focus on acquiring knowledge or applying
knowledge, depending on their knowledge level. To effectively acquire knowledge, we
propose the use of ICT-related learning tools that inspire high impactful learning that
lasts while also promoting individual, on-demand and just-in-time learning. To effectively
apply knowledge, we propose that face-to-face contact is most beneficial. Hereby, we
advise that the learner has face-to-face contact with a coach and practices with actual
tools. In order to foster high impact learning that lasts, we advise the inclusion of
interaction possibilities with both peers and a coach throughout the entire learning
trajectory. The moment the individual is satisfied with his or her learning process, he or
she should be able to keep in contact with the coach to receive support after the official

> EXECUTIVE SUMMARY

learning trajectory has ended.
Fitting to the structure and the use of ICT-related learning tools, we propose that the
teacher should function more as a coach throughout the learning trajectory. This is done
by, for example, building a trustful relationship, forming learning goals, providing
feedback and guiding the learner. Working with ICT-related learning tools implies that
the teacher should have at least a basic level of technical knowledge. However, the
biggest challenge for teachers may be to change their mindset. They have to recognise
that they cannot be all-knowing at all times. Working with professionals in a vastly
changing technology sector, implies that teachers may have to look for additional
sources to find the required knowledge material. Nevertheless, as we found that
interaction fosters high impact learning that lasts, the teacher will still play a key role by
guiding and supporting individuals in their learning process.
It is hoped that this report inspires further research on how individual, on-demand and
just-in-time lifelong learning trajectories should be developed in order to be successful.
Hereby, it is important that other key players related to lifelong learning initiatives
(businesses and the government) are not only aware of the need for lifelong learning,
but also their role and their influence. Only then, can the current barriers to the
development of lifelong learning initiatives be overcome.

1. INTRODUCTION

WHAT IS INDUSTRY 4.0?
Over the last three centuries, three industrial revolutions had a significant impact on our
society. These three industrial revolutions were a result of mechanization, the
introduction of electricity and the use of electronics and IT. As the industry of technology
keeps on developing, Europe is currently in the middle of a fourth industrial revolution.
This revolution was first made public knowledge at the Hannover Messe 2012 in
Germany. This fourth revolution, also referred to as ‘‘Industry 4.0’’, is a result of the
evolution of PCs into smart devices and the interconnectivity between smart devices
through the Internet. This change results in a merge of the physical world and the virtual
world in the form of Cyber-Physical Systems (CPSs). CPSs are integrations of computation
with physical processes, where networks monitor and control the physical processes
(Lee, 2008). Examples of these CPSs are storage systems and production facilities that
are capable of autonomously exchanging information. By making use of these CPSs, it is
now possible to network resources, information, objects and people to create the
Internet of Things and Services. The Internet of Things and Services results in the
possibility to create networks that incorporate the complete manufacturing process, this
way converting factories into smart factories. This technological evolution of CPSs will be
felt by the manufacturing industries and is therefore described as Industry 4.0.
Industry 4.0 is focusing on creating smart products, procedures and processes, in which
smart factories are a key feature. Humans, machines and resources are working together
in smart factories. Resulting from this collaboration, smart factories are able to
manufacture goods more efficiently and to manage complex situations. Its interactions
with smart mobility, smart logistics and smart grids will make a smart factory the key
component of tomorrow’s smart infrastructures. These components combined, and the
increasing use of the Internet of Things and Services in manufacturing, will transform
conventional value chains and will lead to the emergence of new business models
(Kagermann, Wahlster & Helbig, 2013). An overview of how Industry 4.0 looks like and
how it is cooperating with other key areas is presented in Figure 1 on the next page.
Because of the evolution and changes within the manufacturing industry, Industry 4.0
provides huge potentials. Smart factories allow for manufacturing processes to meet
individual customer demands whilst still being profitable (Kagermann et al., 2013).
Similar, the usage of smart technologies allows for diverse and flexible career paths.
Flexible career paths allow people to work productively for longer periods of time
(Kagermann et al., 2013). This is important especially in light of changing demographics
and policy responses across the European continent (European commission, 2016).
These examples are just a selection of the potential benefits that Industry 4.0 has.
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These benefits might represent a bright future for the manufacturing industry. However,
the road towards Industry 4.0 highlights some challenges that must be overcome first.
Program developers identified several (broad) challenges that might hinder a successful
implementation of Industry 4.0. These include standardization issues, product availability
and work organization (Kagermann et al., 2013). It can thus be concluded that Industry
4.0 has some promising potentials for the future. However, several steps and challenges
need to be overcome first. Once these steps and challenges are overcome, Industry 4.0
will have an impact on sectors’ global competitiveness and the manufacturing industry in
general.

Figure 1. Industry 4.0 and smart factories as part of the Internet of Things and Services.
Source: Kagermann et al. (2013).
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SMART INDUSTRY AND THE ACTION AGENDA
Following the development and implementation of Industry 4.0 in Germany, several
other European countries created development programs in order to improve or
maintain their positions in the field of technology. For example, ‘Manufacturing Catapult’
was created in the UK and ‘Factory of the Future’ in Italy and France. Similarly, ‘Smart
Industry’ was created in the Netherlands after the Minister of Economic Affairs, Henk
Kamp, became aware of the need of such a program to maintain our leading position in
the technology field. The report ‘Smart Industry – Dutch industry fit for the future’ was
launched in 2014, in order to create awareness on the importance of maintaining this
leading position, as well as how Smart Industry could contribute to this. This report was
also the motive for the Minister of Economic Affairs to appoint Dezentjé HammingBluemink for setting up a concrete Action Agenda. Within the Action Agenda, Smart
Industry focuses on several action lines in order to reach their overall goal: maintaining a
leading position of the Netherlands in the technology sector. This report will contribute
to the second action line, of which the goal is to accelerate the field labs, (i.e.) by
monitoring and exchanging knowledge and spreading knowledge to education and the
broad business community (Actie Agenda, 2014).
THE NEED FOR LIFELONG LEARNING IN THE TECHNOLOGY SECTOR
In order to innovate, one needs access to the right kind of knowledge at the right time.
As the technology sector is changing fast, the knowledge of graduates in the technology
sector becomes obsolete in relatively short periods of time (De Grip & Van Loo, 2002).
This so-called ‘half life time of knowledge’ increases the need for lifelong learning for
technical employees (Gerards, de Grip, de Hoon, Kühn-Nelen & Poulissen, 2015). It is
thus of great importance that graduates working in the technology sector have to invest
in learning throughout their career path. Learning can keep their knowledge up-to-date
and relevant, which is not only of great value for the individual, but also for the company
and society. Having up-to-date and relevant knowledge increases the employability of
the employee (Thijssen, Van der Heijden & Rocco, 2008), moreover it can lead to new
market possibilities and the creation of new job opportunities.
A DIFFERENT DIDACTIC
APPROACH
Learn
Currently, employees are often not able to find the right knowledge at the right time in
order to update their knowledge in a relevant and timely fashion. The existing didactic
approach focuses mostly on group learning: educational classes, group courses and
group trainings are all focused on teaching multiple individuals at once. This didactic
approach assumes that these individuals all have the same level of pre-knowledge and
are all interested in learning the same subject and materials (Benigno & Trentin, 2000).
3
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However, the technology sector is characterised by its high level of dynamism and a large
variety in discipline specializations. A result of this dynamism is that individuals are
wishing to acquire different knowledge or skills at different times. Therefore, maintaining
a top position within the technology sector asks for a different didactic approach. A
didactic approach that focuses on individual lifelong learning, that is on-demand and
just-in-time, can offer employees the opportunity to find the right knowledge at the right
time and consequently support innovation (Chesbrough, Vanhaverbeke & West, 2014;
Drucker, 2014; Roco & Bainbridge, 2013). The use of ICT-related learning tools can
support such a didactic approach as it allows individuals to seek learning materials at any
time and any place (Hirsch & Ng, 2011; Rubens, Kaplan & Okamoto, 2012; Russell et al.,
2013). Although there are already learning materials that can be found online, there is a
lack of didactic support that motivates employees to finish the online learning process
they have started and that supports the application of what is learned into their work
(Siemens, 2013). This raises several questions as to how a didactic approach can support
individual, on-demand and just-in-time lifelong learning within the technology sector.
These questions will be further discussed within the next chapter.

Learn
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PROBLEM DESCRIPTION
The main goal of this project report is to provide insights on how to support individual,
on-demand and just-in-time lifelong learning among professionals within the technology
sector, to reinforce the further development of the Action Agenda. As we wish our
report to provide insights that are evidence-based as well as useful in practice, we
investigated available information in the literature as well as the practical field (see ‘Our
way of working’).
The main question of this project report is
therefore as follows:
• What theoretical and practical insights
can support individual, on-demand and
just-in-time lifelong learning that is
supported by ICT-related tools within the
technology sector?
To answer the main question, a start is
made by looking into relevant literature on
lifelong learning (see Chapter 3) and high
impact learning that lasts (see Chapter 4).
Moreover, several sub-questions have to be
answered first. These questions involve
topics such as factors that are important
concerning individual lifelong learning, ICT
tools that can be used and the role of the
teacher in learning trajectories. The subquestions that are answered in this report
(see Chapter 5) are the following:
• How should the structure of learning
trajectories that support individual, ondemand and just-in-time lifelong learning
look like? (p. 15)
• What ICT-related tools are available to
support this structure? Which ones
should be used? (p. 22)
• How does the role of the teacher change
when shifting from group learning to
individual learning? (p. 29)

OUR WAY OF WORKING
In order to provide valuable insights
for a framework that supports
individual, on-demand and just-intime lifelong learning, we combined
theoretical- and practical insights. To
collect theoretical insights, we
studied the literature using keywords such as online learning, ICT
learning, lifelong learning, and high
impact learning. For practical
insights, we went into the field to
interview 8 relevant individuals
related to the centres (Centres of
Expertise and Centra voor Innovatief
Vakmanschap
–
for
more
information, see page 8) and 2
experts on online learning. Hereby,
we used semi-structured interviews.
For more detailed information
regarding the interview set-up and
analysis, please be referred to
Appendix
1.
The
recorded
interviews were analysed on four
main topics: lifelong learning, the
structure of learning trajectories,
Search
the use of ICT-related tools and the
role of the teacher. The results of
the interviews will be discussed in
the ‘practical insights’ of Chapter 3
and 5.
5
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OUR FOCUS ON EDUCATIONAL INSTITUTES

The concept of lifelong learning can only reach its maximal impact when it is mutually
reinforced by three key players: educational institutes, businesses and the government
(see Figure 2). The more these three key players reinforce each other, the higher the
chance lifelong learning initiatives will become successful. This can be seen in Figure 2,
where each circles represents one of the stakeholders. The more the circles overlap,
the stronger the lifelong learning culture will be. Therefore, we have to emphasise that
this report will mainly focus on the role of educational institutes in the support and
realisation of individual, on-demand and just-in-time lifelong learning. It is believed
that creating a fitting infrastructure for learning professionals can function as the first
step in the development of successful lifelong learning trajectories. However, one
should not forget that this infrastructure will only succeed when it is supported by
businesses and the government. For more information on how these key players need
to work together, please be referred to Chapter 7.

Government

Business

Educational
institutes

Figure 2. Visualization of the needed collaboration between government,
business and educational institutes.

Search
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3. EXPLORING THE CENTRAL ISSUE: LIFELONG LEARNING

THEORETICAL INSIGHTS
In order to provide insights into how individual, on-demand and just-in-time lifelong
learning can be supported, it is important to know what lifelong learning entails and
how to enable it. Below, we describe its meaning, the need for lifelong learning, why it
should be individual, on-demand and just-in-time and how the environment plays a role
in the development of lifelong learning materials.
WHAT IS LIFELONG LEARNING?
The concept of lifelong learning can be described as “learning that is pursued
throughout life: learning that is flexible, diverse and available at different times and in
different places” (Srebrenkoska, Mitrev, Atanasova-Pacemska & Karov, 2014). In other
words, lifelong learning implies that learning takes place before, during as well as after
traditional education (e.g. primary school, high school, university etc.). The learners
themselves are responsible for their own learning trajectory and can choose themselves
to what extent they want to pursue learning. Through lifelong learning, individuals can
improve, update, and complement their current knowledge over time.
THE IMPACT OF SKILL OBSOLESCENCE
As the knowledge-based technology sector is changing rapidly and the minimum
retirement age is increasing, the need for lifelong learning has become undeniable
(Allen & De Grip, 2007). A risk for knowledge-based sectors is the vastly changing
requirements for skills that are relevant for the market. These changing requirements
cause skill obsolescence, which implies employees’ current skills are becoming
irrelevant or outdated (Allen & De Grip, 2012; Allen & De Grip, 2007). Lifelong learning
is stated to be most important in sectors that are highly affected by technologicallydriven innovations (Allen & De Grip, 2007), as these sectors have the highest learning
potential. In other words, employees in the technology sector have to learn throughout
their career in order to keep up with the skills required in the market.
WHY INDIVIDUAL, ON-DEMAND AND JUST-IN-TIME?
Contrary to traditional learning, that is characterised by group learning in formal classes,
lifelong learning asks for a different didactic approach. Professionals in the work field
who need or wish to learn more after their formal education, often do not have the
time and/or other resources to participate in formal traditional learning programs
(Broek & Bruiskool, 2012). Often, professionals also wish to learn specific parts of
learning materials instead of completing an entire learning trajectory. Moreover,
professionals can differ in the degree of difficulty in knowledge or skills they wish to
obtain due to varying levels of pre-knowledge. For these reasons, professionals who

7
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wish to broaden their knowledge or skills
should be able to learn what they want at
any time and any place. In other words, a
didactic approach supporting lifelong
learning should be focused on the
individual and should be on-demand and
just-in-time in order to be practical (Broek
& Bruiskool, 2012; Jaspers & HeijmenVersteegen, 2004).
INTERCONNECTION BETWEEN EDUCATION
AND BUSINESS
In order to support lifelong learning several
other factors, besides the learning content
and the difficulty of the content being
individualised, available on-demand and
just-in-time, are deemed necessary. One of
the most important factors is the
interconnection between business and
educational
institutes.
Educational
institutes can function as the provider of
knowledge that professionals need for their
lifelong learning (Van Erp, 2015). However,
the integration of business and education
has multiple ways of supporting the
development of a skilled workforce in the
technology sector.

1 First, by making educational institutes
and businesses more intertwined, they can
benefit from each other’s knowledge,
resources and facilities. This is beneficial
from a business perspective, as employees
can make use of the wide variety of
materials and machines that technically
oriented educational institutes usually
possess. From an educational perspective,
businesses may influence professionals in
starting
their
learning
trajectory.

Centres: Centers of Expertise and
Centra voor Innovatief Vakmanschap
Centres of Expertise (HBO) and Centra voor
Innovatief Vakmanschap (MBO) make a
connection between business and
education and were founded by the
government. Often, they are located inside
or right next to the educational institute
they belong to.
A strong interconnection between business
and education is necessary to ensure
human capital development, which is
needed for innovation (please see
‘Interconnection between education and
businesses for more concrete benefits of
the centres).
Important to note is that these centres not
only focus on regular students but also on
the education of professionals. More
concretely, they focus on the development
of an innovative workforce by
experimenting with new educational
concepts, creating innovative learning
environments and developing lifelong
learning trajectories.

For more information:
http://www.publiekprivaatsamenwerken.nl
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2 Second, businesses can contribute to the
education of both regular students and
professionals. More specifically, by becoming
more connected to the educational
institutes, businesses create an opportunity
to influence the learning materials and
content to promote the inclusion of the
most relevant and innovative knowledge of
their expertise field.
3 A third advantage is that businesses gain
more insight into the workforce of the
future. This allows them to select only those
people they consider to have most suitable
knowledge and the highest learning
potential. In addition to this, students will be
able to get a more accurate impression of
how specific job-descriptions will look like.
In addition to what is being said in the
literature about lifelong learning, the next
two pages provide insights on how lifelong
learning is perceived in practice.
KEY TAKE-AWAYS

• The need for lifelong learning has
become undeniable, due to rapidly
changing knowledge in the
technology sector
• Lifelong learning should be
individual, on-demand and just-intime in order to be practical
• Interconnection between
educational institutes and business
supports movement of lifelong
learning

How the new didactic approach
matches the learning needs of
relatively older learners
This report is written in the context of
individual, on-demand and just-in-time
lifelong learning. This implies not only
children and students learn, but adults will
engage in (formal) learning too when they
become professionals. However, learning
speed decreases when people become
older. Due to an age-related decrease in
neuroplasticity of the brain, it takes older
learners relatively longer to learn new
knowledge and skills (Spitzer, 2006).
This implies several changes for learning
initiatives that focus on older learners, such
as professionals. For example, the pace of
learning may be adjusted to the age and
capabilities of the learner by controlling the
size of ‘information chunks’, which are
presented or the amount of repetitions
that are offered (Spitzer, 2006).
One may notice that individual, on-demand
and just-in-time lifelong learning therefore
offers exactly what relatively older learners
need: smaller pieces of information at
times presented when they learn best,
which can be repeated as often as
preferred. It may therefore not only fit
better for professionals combining work
and their lifelong learning path, it also fits
better with their pace of learning*.

*We recognise each learner may have
different learning styles and preferences
regarding how, what and when to learn.
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PRACTICAL INSIGHTS
CONSENSUS ON THE IMPORTANCE OF LIFELONG LEARNING
In the interviews, we discussed the opinion on lifelong learning of the
interviewees (see Appendix 1). Overall, the centres seem aware of the need for
lifelong learning to support the development of a capable workforce now and in
the future. Hereby, it was recognised lifelong learning is especially necessary in
the technology sector due to the vastly changing knowledge it builds on. The
centres agree that lifelong learning is needed to close the gap between
employees’ current knowledge and the vastly changing knowledge that is
required by the labour market.
VARYING SUPPORT FROM CENTRES
However, opinions differed regarding the role that centres should play in the
development of lifelong learning in the technology sector in the Netherlands.
While most believed that the centres should play a key role by providing
innovative knowledge to the professionals who require it, others believe learning
materials can already be found online and that the centres should not play a
major role in the support of learning among professionals.

IDENTIFIED BARRIERS FOR LIFELONG LEARNING
As mentioned above, most centres recognise the importance of lifelong learning
and believe this will be the future for learning in the technology sector in the
Netherlands. Nevertheless, they also see potential barriers that prevent lifelong
learning from becoming a common practice. We gathered the barriers that were
identified in the interviews and divided them in the following four categories:
business culture, resources, attitude, and availability.
• Regarding business culture, interviewees expressed their concerns on the fact
that current businesses are lacking a strong learning culture and/or the
business does not offer promotion opportunities following learning
experiences.
• Employers may lack the resources, or willingness to spend resources, to
support employees in their learning trajectories. Not providing them with the
time or money (or both) to participate in learning trajectories will prevent
employees from learning initiatives.
9
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• Interviewees also recognised barriers for lifelong learning that may be
inherent in the attitude of individuals. For example, individuals may have
low motivation to learn continuously. They may also not recognise the
importance of lifelong learning and therefore do not see why it is
necessary to spend resources on it. Furthermore, one centre recognised
that the inclusion of assessment in lifelong learning trajectories may
prevent individuals from partaking, as it may ‘feel like school’ and/or
individuals may be afraid it will impact their current job if they do not
perform well.

Business learning culture
- No support for learning
- No prospect of
promotion

Attitude
- No motivation
- No need perception
- Fear of going back to
school
BARRIERS TO
LIFELONG LEARNING

Resources
- Employer does not
provide time to learn
- Employer does not
provide money to learn

Availability
- No specific content
offered
- Learning trajectories
not easiliy found

Figure 3. Identified barriers to lifelong learning by the centres.

KEY TAKE-AWAYS
• Finally,
the
centres
recognised that lifelong
learning can only be
successful if specific content
is available and thereby also
clearly visible.

• The centres are aware of the
importance of lifelong learning,
especially in the technology sector
• There are different opinions
regarding the role of the centres in
supporting learning among
professionals
• The centres recognise potential
barriers related to the business’
learning culture, resources, attitude
and availability
9
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4. STRIVING FOR HIGH IMPACT LEARNING THAT LASTS

In the previous chapter insights from theory and practice regarding lifelong learning
were given. However, in order to create a framework for individual, on-demand and
just-in-time lifelong learning, it is important to know what contributes to effective
learning in the first place. The High Impact Learning that Lasts (HILL) model (Dochy,
Berghmans, Koenen & Segers, 2015) offers several elements that contribute to effective
learning. This chapter focuses on, and explains, seven elements which together
comprise the HILL model.
THE DEVELOPMENT OF THE HILL MODEL: HIGH IMPACT LEARNING THAT LASTS
In the last couple of decades scientific research on learning has made strong progress.
From this research, Dochy et al. (2015) abstracted clear and generalizable arguments
that provide an answer to the question: ‘When and how can impactful learning take
place?’. Hereby, impactful learning is defined as “the possibility to adequately apply the
learned knowledge, skills, and attitude given diverse situations” (Dochy et al., 2015, p.
31). The insights resulting from this research have enabled the creation of the HILL
model, which proposes seven elements that can increase impactful learning.
THE SEVEN BUILDING BLOCKS OF THE HILL MODEL
The model establishes the core abstraction of impactful elements in learning (see Figure
4). The seven building blocks proposed by the HILL model show the core essentials for an
environment that fosters impactful learning. On the next page, we discuss the relevance
of each of the building blocks.

Urgency/gap/
problem
Self-management/
learner agency

Hybrid learning

HIGH IMPACT
LEARNING

Cooperation/interaction/coaching

Action and knowledge sharing

Flexible learning

Assessment

Figure 4. Visualization of the translated HILL model. Source: Dochy et al. (2015)
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Urgency, gap and problem
According to Dochy et al. (2015), the presence of a problem, challenge or knowledge gap
ensures a sense of urgency in a learning process. It is this urgency that is the starting
point of impactful learning. The previous ensures a learner’s motivation to initiate and
continue the learning process. Efficient learning that is just-in-time occurs when learning
happens within the context of projects or daily life activities.
Self-management and learner agency
Self-management can be seen as an attitude in which the person, each day, chooses to
take on ownership and responsibility for their professional behaviour. Here fore, a strong
sense of reflectivity is needed within the individual (Dochy et al., 2015). Furthermore,
impactful learning depends on the level of learner agency, which implies the degree of
influence an individual has on the content and way of learning (e.g. Cavus, Uzunboylu &
Ibrahim, 2007; Means, Toyama, Murphy, Bakia & Jones, 2009; Sitzmann, Kraiger, Stewart
& Wisher, 2006).

Cooperation, interaction and coaching
Learning that occurs in cooperation and interaction with others is more effective than
learning in isolation (Slavin, 1983). Studies even indicate positive effects in cognitive,
metacognitive, affective and emotional areas (Van Roosmalen, Berghmans, Brants,
Struyven en Vierendeels, 2010). Dochy et al., (2015) propose that cooperation in learning
and learning in interaction establishes positive effects as it makes individual differences
in content knowledge explicit. When these differences are discussed and resolved, the
knowledge that is created is greater than the sum of its parts. This type of learning
implies several base assumptions, such as trust to share knowledge with each other
(Dochy et al., 2015). In its most basic form, a coach can be the facilitator of this openness
and sharing. Kilburg (1996) defined coaching as “an intensive and systematic facilitation
of individuals or groups by using a wide variety of behavioural techniques and methods
to help them attain self-congruent goals or conscious self-change and self-development
in order to improve their professional performance” (as cited in Grief, 2007, p. 204).
Coaching is considered to be of the utmost importance in (1) the learning of new skills,
and (2) in assessing existing knowledge and the guidance of knowledge transfer towards
learning output.
Hybrid learning
According to a broad perspective as put forward by Dochy et al. (2015), hybrid learning is
the effective integration of traditional face-to-face and online learning experiences.
Hybrid learning can include a variation of activities such as interaction and
communication on the one hand and absorbing knowledge on the other. By
complementing face-to-face and online learning environments to each other, hybrid
learning offers a vast script of possibilities in order to make learning effective,
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entertaining and interactive. The ultimate goal of any learning process is to transfer what
is learned towards on-the-job application (Baldwin & Ford, 1988). Many learning
programs are not designed for transfer purposes (Broad & Newstrom, 1992; Holton,
1996). Moreover D’Abate, Eddy, and Tannenbaum (2003) even expect hybrid learning to
serve as the alternative to traditional learning and accompanying transfer problems.
Concluding, in hybrid learning one of the challenges is to determine the appropriate
blend of learning content, activities, methods and tools used in order to optimise the
transfer of knowledge and skills towards the workplace (Vandeput, De Gruyter &
Tambuyser, 2011).
Action and knowledge sharing
This building block relates to the vision of constructivism learning, which pertains that
learning is more effective when the learner actively collects his or her knowledge.
Learning in action enables the learning to be just-in-time, in the moment that the
knowledge is actually required to solve problems (Dochy et al., 2015). The clear link
between the learning need and real life increases motivation and intensity for the
learners, making learning more impactful (Dochy et al., 2015). This proposed action is
thereby linked to the first building block which pertains learnings is enabled when an
urgency, problem or knowledge gap occurs.
Flexible learning
Flexible learning implies that not all learning takes place within formal learning settings.
Rather similar to on-the-job informal learning. Within formal learning settings,
spontaneous (unplanned incidental learning) learning also provides for a degree of
learning (Dochy et al., 2015). Although educational programs can often not plan for
these, sudden activities, interaction and experiences often provide for a large part of the
learning. Spontaneous learning situations are an excellent source of variety and
motivation for learners. Therefore, a large degree of flexibility and freedom can
maximise effectiveness of learning trajectories as it allows for spontaneous learning
situations.
Assessment
Assessment relates to the retention of learning after the actual learning is conducted. It
is connected to impactful learning as learners actually adapt their learning behaviour in
line with the assessment methods that are being used (Dochy & Segers, 1999; Dochy &
Nickmans, 2005; Bruggen & Ritzen, 2010). Any form of assessment should follow the
principle of alignment. The principle of alignment establishes the fact that evaluation,
instruction and learning needs to be congruent in order to foster the required learning
behaviour (Biggs, 1999).
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WHERE TO FOCUS ON
As described above, the seven building blocks of the HILL model can be used to support
high impactful learning that lasts. However, one may wonder where to start when one
wants to work with these building blocks. We identified three main factors that require
attention when focusing on the development of the building blocks as described in the
HILL model. Below, we discuss these factors and describe shortly what the HILL model
proposes.

Structure
of learning
trajectories

ICTrelated
learning
tools

Role of
the
teacher

According to the building block ‘urgency, gap & problem’, a
learning structure should allow to work on real-life cases. The
building blocks ‘cooperation, interaction & coaching’ and
‘flexible learning’ point out that the learning structure should
stimulate interaction and cooperation between learners.
Furthermore, ‘flexible learning, ‘self-management & learner
agency’ and ‘Assessment’ pertain it should be flexible enough
to benefit from spontaneous learning, allow learners to take
ownership and provide assessments that are congruent with
the learning goals. Finally, the building block ‘hybrid learning’
suggests a learning trajectory should include online and offline
elements.
Based on the building blocks ‘hybrid learning’, ‘action &
knowledge’ and ‘cooperation, interaction & coaching’, one can
suggest that ICT-related learning tools should allow for a
degree of knowledge sharing, interaction and collaboration
between teachers and learners as well as between learners.

The building blocks ‘cooperation, interaction & coaching’ and
‘action & knowledge sharing’ suggests teachers should assess,
enable and optimise the transfer of learning towards to onthe-job application. As the enabling of skills, experiential
learning and sharing one’s experiences are seen as a prime
contributor for (the transfer of) learning, teachers must play a
key role in this. Moreover, ‘hybrid learning’ and ‘assessment’
implies teachers should be able to assess and enable (transfer
of) learning face- to-face as well as through online tools.
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5. HOW TO REALISE LIFELONG LEARNING TRAJECTORIES
THAT FOSTER HIGH IMPACT LEARNING?
When focusing on the development of lifelong learning initiatives, there are several
factors related to learning that will have to change in order to support individual, ondemand and just-in-time learning. These are the structure of learning trajectories, the
use of ICT-related learning tools and the role of the teacher. Below, we describe each of
these topics and explain why and how they have to change. These insights are derived
from both theory and practice.

STRUCTURE OF LEARNING TRAJECTORIES
THEORETICAL INSIGHTS
As described previously, learning trajectories need a structure that allows for the
inclusion and development of elements that increase high impact learning while at the
same time adhere to the requirements of lifelong learning. In this chapter, we discuss
how face-to-face and ICT-related learning can be combined best while at the same time
allowing learners to step in with different levels of pre-knowledge.

HOW TO COMBINE FACE-TO-FACE AND ICT-RELATED LEARNING?
As proposed by the HILL model and many others (e.g. Bonakdarian, Whittaker & Yang,
2010; Chen, Lambert & Guidry, 2010; Dochy et al., 2015), combining online and offline
tools in a learning path will increase effective learning. How should such a structure look
like then? Lee (2010) conceptualised a model that focuses on a structure that can be
used as an example on how to best integrate online- and offline learning (see Figure 5).
The model makes a distinction in the learning paths: online knowledge acquisition and
off-line performance capacity building. Hereby, two implications are underlining the
model. First, learning should occur through the use of cases and problems in order to be
work-based. Second, the different learning phases imply different learning activities and
different roles for the teacher (for a broader discussion, see ‘the role of the teacher’
later in this chapter).
The first phase is online knowledge acquisition, which implies acquiring knowledge
(activation phase) and acquiring knowledge for use (demonstration phase) (Holton &
Baldwin, 2003). In the activation phase learning activities are promoted when relevant
previous experience is activated (‘know that’). In the demonstration phase learning
activities are promoted when the instructor demonstrates what is to be learned (‘know
how’) (Merrill, 2002). This first phase emphasises interaction, which refers to the
learner-learner contact and learner-teacher contact, that needs to be taken into account.
The second phase, offline performance capacity building, consists of building
performance capacity through practice (application phase) and application for job16
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specific proficiency (integration phase) (Holton & Baldwin, 2003).
In the application phase learning is promoted when learners are required to use their
new knowledge or skills to solve problems. In the integration phase, learning is
promoted when learners are encouraged to integrate (transfer) knowledge into their
everyday life (Merrill, 2002). In this phase, it all depends on real life practice whether
someone learns.
Finally, in the job-setting phase, people learn by repeating and maintaining application
throughout their daily job (Holton & Baldwin, 2003). Based on the learning activities in
each of these phases, the combination of online and offline learning activities, as
proposed here, may provide a structure for the design of effective learning trajectories .

Online Knowledge
Acquisition

Offline Performance
Capability Building
Practice

Interaction

Activation

Demonstration

Application

Job Setting

Post-training support

Integration

Job
application

Work-Based Problem/Cases

Figure 5. A distinction between learning phases and recommended learning steps.
Source: Lee (2010).

DIFFERENT LEVELS OF PRE-KNOWLEDGE
When focusing on individual, on-demand and just-in-time lifelong learning, one can
imagine that not every learner wishes to acquire the exact same content. Moreover,
there may also be great differences in learners’ pre-knowledge on a given subject. Each
learner has a distinct level of pre-knowledge. While some learners might wish to start
with the basics of understanding, others might already have had some practices and are
17
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rather looking to enable an advanced skill
set. This has implications for the structure
of lifelong learning trajectories, as it
requires that learners should be able to
jump in at different levels. Bloom’s
taxonomy, as presented in Figure 6, gives
insights into how different learning levels
are developed (Bloom, 1965). Bloom’s
taxonomy of the cognitive domain is a
classification within education in which
different
learning
objectives
are
distinguished (Bloom, 1965; Krathwohl,
2002). The first stage, remember, implies
recalling facts, terms, basic concepts and
answers. The second stage, understand,
goes one step further and implies that
information can be structured, organised
and interpreted. In the third stage, apply,
the learner should be able to use the
learned knowledge to solve new problems.
On the fourth level, one can distinguish
between three stages: analyse, evaluate
and create. In analysing, connections are
made among ideas, whereas evaluating
implies critically judging information.
Furthermore, being able to apply
knowledge enables learners to also create
something new upon the built knowledge.

Analyse

Evaluate

Create

Apply
Understand
Remember

Figure 6. Revisised model of Bloom’s taxonomy of the
cognitive domain. Source: Krathwohl (2002).

How educational processes should
change to support lifelong learning
trajectories
In order to provide learning trajectories on
an individual level, adjustments in
educational institute processes are
necessary.
First of all, as opposed to group learning,
(large) classrooms are unnecessary in
individual learning. Instead, it would be
more efficient to use small rooms and/or
online contacts.
Second, based on the demand of the
learners, the teacher works at different
hours and will use different methods. For
example, some learners prefer online
contact in the evening, whereas others
prefer face-to-face contact during the day.
The educational institute thus needs to
provide adequate support. Different sorts
of classrooms should be available at
different times of the day. Perhaps
teachers should be able to work from
home (online) as well. This implies changes
in contracts and perhaps physical changes
in the structure of the educational
institute.
The management can provide support by
allowing teachers enough flexibility and
freedom to design their own interventions.
Furthermore, teachers may be allowed to
work in teams. When teaching individual
courses, they can not be all-knowing at all
times. Working in teams may then provide
knowledge sharing and inspire innovative
classes (Dochy et al., 2015).
Overall, the new didactic approach asks for
flexibility of the teachers, the management
and the educational institute itself.
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KEY TAKE-AWAYS
An important prerequisite of the model
is that higher levels of knowledge can
only be reached when lower levels are
already obtained (Krathwohl, 2003). As
can be seen in the figure, the taxonomy
implies that knowledge can only be
understood when it is remembered,
that knowledge can only be applied
when it is understood and that
knowledge can only be analysed,
evaluated and/or used to create
something new when it can be applied.

• Combining different learning
phases (online and offline) can
form a structure for effective
learning
• Different levels of knowledge
require for different tools and
support
• Analysing individual learning needs
is necessary for individual learning

However, Bloom’s taxonomy is not
without controversy. Dochy et al. (2015)
proclaim that a learning process is not a
linear process. Rather, learning involves
an integral crossover of all the elements of the cognitive domain. However, given the
requirements of individual lifelong learning, Bloom’s taxonomy of the cognitive domain
still remains of added value. It can function as a base for the design of lifelong learning
trajectories. Similar, it indicates different tools and support are applicable in different
learning processes.
Second, as different levels in knowledge exist, teachers need to know which level of
knowledge an individual learner currently has. Bloom’s taxonomy provides for the
opportunity of ‘classification’ of the individual’s level of knowledge and adapt learning
trajectories in accordingly. In order to deal with a variety in pre-knowledge of learners,
teachers need to analyse individuals’ pre-knowledge and learning needs. Only then,
learning trajectories can be provided on different levels that match with the level of
pre-knowledge. This makes it possible to offer separate parts of a trajectory, instead of
the complete trajectory. Individuals may then, based on their level of knowledge,
subscribe to these separate parts.
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PRACTICAL INSIGHTS
VARIATION IN OPINIONS REGARDING SUPPORT
The structure of the learning trajectories was one topic that varied the most
during our interviews. All of the centres have been offering trajectories for
professionals, however different visions on how these trajectories should look
like were discussed as well as how frequent they should be offered. We saw that
not all of the centres were interested in offering trajectories to professionals.
Although all centres saw the need of professional education, not all of them saw
the task of providing these kind of trajectories as their responsibility.
Centres varied in their way of providing the trajectories for professionals. Some
of them were focusing on traditional classroom education, in this case courses
were provided for large groups of people (minimum needed to open the
trajectory). Others were trying to provide more individualised learning
opportunities. Some of these practices were already developed, others were still
in the process of creating. Overall, Centra voor Innovatief Vakmanschap were
ahead in supporting lifelong learning.
Most of the interviewees emphasised the need to pre-assess the needs of either
the industry in general (to offer trajectories that fit to the needs of all individuals
connected to the technological industry) or the company itself (in cases where
the trajectory is offered to employees of one business only) before starting the
trajectories.
AN EXAMPLE: BEST PRACTICES
While interviewing the centres, two particular structures grabbed our attention
due to their successful and effective implementation or innovative approach. For
the first structure, industry needs were taken as a starting point. Based on a
close examination of the field, four modules were developed with a total
duration of 1,5 years. These topics are complemented by the inclusion of general
knowledge (e.g. English) in the learning trajectories. Professionals can choose to
follow either the selection of modules or follow the entire programme (four
technical modules and general knowledge, offered one day during the week).
Upon completion of the entire programme, professionals receive a certificate
(final assessment is included).

9
20

> STRUCTURE OF LEARNING TRAJECTORIES

Although the second practice was still in development, ideas were already
concrete (expected to be implemented within one year). Professionals will
follow both online and offline learning tracks. The first, offered free of
charge, consisting of materials which can be studied by topic. 5-6 day parts
will be needed to study each learning topic. For the offline learning track,
professionals will need to sign up. After signing up, professionals can go to
a special designed lab where they can work on their own project and meet
others (both other professionals and regular students). A coach will be
present to support them during the process.

KEY TAKE-AWAYS

• There are differences in learning
structures between centres
(traditional classroom education vs.
individualised learning opportunities)
• Centra voor Innovatief Vakmanschap
are ahead in stimulating online
learning
• Centres emphasise the need for preassessment of either the industry in
general or a specific company

9
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ICT-RELATED LEARNING TOOLS
In the previous section, we discussed the structure of the learning trajectory regarding
individual, on-demand and just-in-time lifelong learning in the context of high impact
learning that lasts. Following the structure that combines online and offline learning, the
need for ICT-related learning tools became clear. It is therefore important to investigate
the different kinds of ICT-related learning tools to see how these tools can contribute and
can fit in the structure of hybrid learning trajectories. Below, we examine currently used
and newly developed ICT-related learning tools and classify them according to their main
differences. Furthermore, we relate them to the HILL model to identify when a certain
tool can be used best.

THEORETICAL INSIGHTS
TYPES OF ICT-RELATED LEARNING TOOLS

Overall, ICT-related learning tools can be divided into four broad categories. We will look
into each separate category and describe what it entails and why the included tools are
different from the others. Nevertheless, it should be recognised that the field of ICTrelated learning tools is booming and the list only gives a few out of many existing
examples that are popular and well-developed.
Knowledge Transfer Tools
The ICT-related learning tools belonging to this category solely focus on the transfer of
knowledge from teacher to participant. Although these tools can be used in a broader
framework which includes interaction, there is typically no interaction between teachers
and participants while using these tools. Tools focusing on the transfer of specific
knowledge can be prepared by the teachers themselves or can be obtained from another
source. Examples of transferring knowledge tools are:
• Blog: A single or multiple text(s) containing specific knowledge.
• Vlog: A single or multiple video(‘s) containing specific knowledge.
• Podcast: An audio set containing specific knowledge.
Classroom Connectors
Search
This type of tools focus on the recreation of a classroom: participants can find information
and engage with teachers as well as other participants. In other words, participants are
provided with the learning tools while their questions and discussions are
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being monitored by knowledgeable teachers. It often contains online classrooms,
forums and multimedia content.
• Blackboard: Blackboard is a platform in which teachers can post information and
content while participants can post questions to the teachers and engage with other
participants. It allows for individual learning as well as peer learning through the
variety of tools used to represent a classroom.
• Wallwisher: Participants can build virtual classroom ‘Walls’, in which they can post
160-character messages containing web links, images, videos and audios. Besides
keeping notes, it also allows for collaborative activities. Before participants can
contribute, teachers have to approve the content.
Collaboration Platforms
The tools belonging to this category focus solely on the sharing and collaboration
between participants. These tools often do not include teachers’ participation. They
allow participants to share their knowledge, correct each other’s mistakes and
contribute to each other’s knowledge.
• GoogleDoc: Participants can write down content on an online page. Simultaneously,
other permitted participants can add content or change the written content.
Comments can be placed for explanation. It is marked what is written, corrected or
commented on by others.
• Wiki: Similar to GoogleDoc, Wiki allows for collaborative modification of its structure
and content directly from the web. It results in a text containing the collaborative
knowledge of its participants.
Interactive Learning Environments
A new development in the world of ICT-related learning tools is the development of
Interactive Learning Environments (for more information on the development, see ‘Why
use Artificial Intelligence in learning?’ on the next page). An Interactive Learning
Environment (ILE) can be described as an IT-based learning environment, which is
interactive in nature (Renkl & Atkinson, 2007). In this case, interactive refers to mutual
dependence of the learners’ actions and the learning environment they are in (Renkl &
Atkinson, 2007; Wagner, 1994). More specifically, learners have the opportunity to
actively work with the learning material rather than solely taking in presented
information. What is learned is therefore depending on their learning behaviour in ILEs.
Next, we describe two examples:
23
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• Intelligent Tutoring Systems: Intelligent
Tutoring
Systems
(ITS)
are
computerised learning environments
that include the presence of an
artificial intelligent tutor. The artificial
intelligent tutor can track the learner’s
degree
of
knowledge,
skills,
motivation, strategies and even
emotions (Graesser, Conley & Olney,
2012). It can provide answers,
comments, and feedback that support
the individual learning process best.
There are multiple kinds of intelligent
tutoring systems, which focus on
different knowledge and/or skills that
should be learned.
• Virtual world: A virtual world may be
described as an online, computerbased program that mimics the real
world. By using their virtual
representation (avatars), people can
communicate and cooperate between
each other, mimicking the real world
(Liu, Zhong, Ozercan & Zhu, 2013).
Virtual worlds can include intelligent
tutoring systems, so artificial intelligent
tutors can provide learning guidance in
the virtual world.
MOOCs: MASSIVE
COURSES

ONLINE

‘’If I had asked people what they wanted,
they would have said faster horses.’’ –
Henry Ford

Why use Artificial Intelligence in learning?
The development of educational resources
is moving towards a new field. Instead of
traditional sources (such as lectures, books
and classrooms) interactive learning
environments take what is best from
traditional sources (mainly one-on-one
tutoring) and combines it with ICT-related
tools (Graesser et al., 2012; Liu et al.,
2013). The creators of interactive learning
environments believe artificial intelligent
tutors can better guide students’ learning
as they are better able to adapt to student
needs. As opposed to human tutors,
artificial intelligent tutors do not base their
teaching strategy on expectations they
have from their students (Graesser et al.,
2012).
Intelligent tutoring systems have shown to
greatly contribute to the learning of
individuals: a study has shown that
students who received teaching by
intelligent tutoring systems outperformed
students who received only traditional
teaching in 92% percent of the cases (Kulik
& Fletcher, 2016).

OPEN

Although a MOOC is often incorrectly
referred to as a learning tool, it is rather
a combination of tool(s) that together
form a trajectory. A MOOC stands for
Massive Online Open Course and is
available to everybody who desires to
participate (Margaryan, Bianco &
Littlejohn, 2015; Smith & Eng, 2013;
Stevens, 2013). The creators of MOOCs

However, supporters of intelligent tutoring
systems do not believe it will replace
human jobs. According to some of our
interviewees, certain social skills cannot be
taught by the use of online tools. Rather,
online tools should be seen as a
complementary tool that will enrich the
classroom experience.
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are free to design the structure and to choose what kind of learning tools as well as
assessment tools are included. Below, we describe the two most popular types of
MOOCs (Lane, 2012; Margaryan et al., 2015; Smith & Eng, 2013):
• xMOOC: A content-based MOOC which is characterised by the lecture model. Hereby,
teachers often offer students content through video lectures after which they make a
final (online) exam. In a xMOOC, the content is prepared by the teacher and the
assessments are computer-marked. During the MOOC, there is no interaction
between the teacher and the participant. In other words, participants learn solely by
the transmission of knowledge from the teacher to the participant by the use of the
web. The xMOOC has been the most popular type of MOOC so far .
• cMOOC: A network-based MOOC characterised by connectivity learning (Siemens,
2005). Hereby, participants formulate their own learning goals and try to reach these
together with their fellow students. Teachers support students by taking on the role of
a coach. In a cMOOC, the learning materials are open for editing. Thus, cMOOCs are
characterised by the autonomy of the learner as there is no formal curriculum,
diversity as the tools and content vary, interactivity as knowledge emerges from
communication and openness as it is accessible for everyone (Downes, 2014). As a
result, there is no formal assessment and participants decide whether what is learned
is sufficient for them.
Overall, which type of MOOC is referred to depends on its type of learning (Lane, 2012;
Siemens, 2005). The type of learning is fostered by the type of ICT-related learning tools
that are included in the learning trajectory. For example, using Knowledge Transfer Tools
which are not interactive are characteristic for xMOOCs and the lecture model. On the
other side, tools that are highly interactive are more characteristic for cMOOCs and
connectivity learning (Lane, 2012; Siemens, 2005).

CLASSIFICATION OF ICT-RELATED LEARNING TOOLS
As discussed above, ICT-related learning tools are shifting in their levels of interactivity
and the level of support that is given by the teacher. A visualization of how the
categories are related to one another is created and presented in Figure 7. The first ICTrelated learning tools such as online lectures and videos (Knowledge Transfer Tools) do
not allow for any communication and any support from the teacher, while new
developments (Interactive Learning Environments) are designed around communicationand support possibilities.
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Collaboration
Platforms

Interactivity with other students

According to the HILL model,
interaction between peers and
support from a coach is
necessary
for
impactful
learning that lasts. Therefore,
one would assume tools that
allow for high interactivity and
high levels of teacher support
are best to use. However, this
may depend on the learning
structure where the tool will be
used in. For example, in the
context of the HILL model,
courses that are 100% online
(such as MOOCs) are advised to
include ICT-related learning
tools that allow for high levels
of interactivity and strong
support of a coach (Dochy et
al., 2015). On the other side,
creators of trajectories that are
only 50% online may choose for
more offline interactivity and
may therefore require less
online interactivity. Overall, the
ICT-related
tools
should
contribute to the structure of
the learning trajectories to
complement its high impactful
learning
factors
while
supporting
individual,
ondemand
and
just-in-time
lifelong learning. For more
information about learning
structures, please be referred
to page 16 of this chapter.

Interactive
Learning
Environments*
Classroom
Connectors

Knowledge
Transfer Tools
Allows for support from (artificial) teacher
*Virtual reality worlds allow more support from teachers,
while intelligent tutoring systems use artificial tutors.

Figure 7: Display of relative interactivity and allowance
for support for classifications of ICT-related learning tools

KEY TAKE-AWAYS

•

•
•

There are different types of ICTrelated learning tools, which
differ in their degree of peer
interaction and teacher support
The tools should inspire high
impactful learning
It depends on how the learning
structure looks like, which tool is
best to use
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PRACTICAL INSIGHTS
In the interviews, we discussed the current use of ICT-related learning tools in
the centres and the opinions on the beneficial effects of these tools.

CURRENT USE OF ICT-RELATED TOOLS
All of the centres, except for one, seem to make use of ICT-related learning tools
in their current curriculum for students and professionals. Hereby, the centres
that indicated that they do use online tools, mentioned a limited amount of
tools. The most mentioned ICT-related tools were online videos and e-lectures.
Only one centre indicated that they use a variety of online tools, including online
simulations. Moreover, several centres mentioned they were using MOOCs,
however it did not seem to be clear that every centre had the same definition of
a MOOC.
PERCEIVED BENEFITS
Most of the centres are using the ICT-related tools as they believe it will have
beneficial effects on the learning process. We asked the centres for their opinion
on ICT-related learning tools and gathered their thoughts on what they believe
are the benefits of using these tools (see Table 1).

Benefits of using ICT-related learning tools
Facilitates the transfer of knowledge (to a large audience)
Easier to ask questions as teachers (and other students) can respond faster
It provides a variation of tools
Individualised learning tools will increase motivation
Mistakes made in (online) simulations have no negative effects on real situations
It provides opportunities for learning at any time and any place
Table 1. Mentioned benefits of ICT use by centres.
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Although the list does not indicate what benefits were mentioned most, the
opportunity for learning that is flexible and that can be done anytime and
anywhere, as mentioned by one of the experts on online learning, is mentioned
as the last one on purpose. As ICT-related tools are the base for individual, ondemand and just-in-time learning that the technology sector is striving for, we
found it surprising that flexible learning was not mentioned by any of the centres.
Therefore, we believe that (some) centres are not fully aware of all the benefits
that ICT-related learning tools can offer in the support of lifelong learning.
CONTINUOUS NEED FOR FACE-TO-FACE CONTACT
Even though the use of ICT-related tools is argued to provide several benefits, it
cannot be said that an ICT-related tool is the optimal solution for every situation.
Regardless of how the lifelong learning structure will look like in the future,
human interaction should always be included. Our interviewees emphasised that
a teacher will always be needed in order to provide face-to-face contact. More
specifically, they name soft skills, such as communication skills, as something that
cannot be thought by ICT-related tools. Moreover, teaching trajectories that
involve for example mathematics, physics and manual skills also require face-toface contact. It can thus be concluded that ICT-related tools provide multiple
benefits for lifelong learning that is individual, on-demand and just-in-time.
However, some parts of the learning structure will always require face-to-face
contact.
KEY TAKE-AWAYS

• All centres, except for one, already
made use of ICT-related tools to
atleast some degree
• Some are further ahead and use a
variety of tools
• They all see several benefits of
using ICT tools, although only few
centres emphasised the benefit of
individual learning at any time and
place
• Some situations will always require
face-to-face contact
9
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ROLE OF THE TEACHER
In the previous sections we have discussed the structure of the learning trajectories and
the use of ICT-related tools in order to support high impactful learning that lasts. The
propositions put forward by the HILL model not only imply changes for the structure and
the use of ICT tools, it also has implications for teachers. Below, we describe how the role
of the teacher shifts when combining online and offline learning and what it means to be
a coach.

THEORETICAL INSIGHTS
FROM TRANSFERRING KNOWLEDGE TO COACHING
The current didactic approach implies learning occurs through the transfer of knowledge
from one individual (the teacher) to others (the students). Hereby, one can think of the
well-known classrooms and lectures as included in current educational systems.
However, as discussed in Chapter 4, the HILL model suggests learning should occur in a
more active way as based on constructivism in order to be impactful (Dochy et al., 2015).
According to constructivists, learning should be an active process in which learners should
be the one responsible for knowledge construction (Kim, 2005). This implies a change for
the role of the teacher, as learners require support and guidance in their active learning
process as opposed to solely knowledge. In other words, instead of a role that is based on
transferring knowledge to (groups of) individuals, the HILL model implies teacher should
have a role that focuses more on coaching individuals (Dochy et al., 2015).
WHAT DOES IT MEAN TO BE A COACH?
As described above, a different learning approach requires a focus on coaching regarding
the role of the teacher. However, one may wonder what the focus on coaching implies for
teacher him- or herself. What kind of activities will the ‘coach’ engage in? Different
researchers have focused on what it means to be a coach and came up with several
similar activities (Ennis et al., 2005; Griffiths, 2005; Zimmerman, Bonner & Kovach, 1996).
Below, we describe different categories and identify specific activities that belong to the
overall category to paint a picture of what it means to be a coach. Hereby, we shifted the
Search
focus from pure development coaching towards coaching
that supports individual, ondemand and just-in-time lifelong learning.
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• Coaching relationship
Build and sustain a trustful
relationship with the learner
Identify and manage resistance
and conflict of the learner

• Contracting
Evaluate the level of pre-knowledge
and readiness of the learner
Facilitate agenda-setting and goal-setting
meetings

• Assessment
Design an assessment plan
Gather the results and present
in useful format to the learner

• Long-term development
Identify the ending point
Work with the coachee to
develop future learning after
coaching sessions

• Facilitating development and change
Ask powerful questions and challenge
assumptions of the learner
Offer learning strategies

• Development planning
Conduct debriefing and
feedback sessions with the learner
Establish individual learning goals

Figure 8. Activities that coaches engage in. Source: adapted from Ennis et al. (2005).

ADDITIONAL ROLES WHEN WORKING WITH ICT-RELATED LEARNING TOOLS

Although being a coach is important for high impactful learning that lasts as well as
individual learning in itself, teachers working with ICT-related tools may need to on take
more than just the role of a coach. Several researchers have focused on what the
implications are for teachers’ roles when teaching online (e.g. Clark- Ibáñez & Scott,
2008; Goodyear, Salmon, Spector, Steeples & Tickner, 2001; Wilson & Stacey, 2004) and
described the different roles they found. In Table 2 we describe the most common roles
of online teachers found in the literature (Goodyear et al., 2001). Although some overlap
with the coaching activities, differences can be seen regarding the creation and
development of the trajectory. Depending on the structure of the learning trajectory, the
tools that are used and the activities they need to perform, teachers’ roles may shift.

Content facilitator
Technologist
Designer
Process facilitator
Advisor/counsellor
Assessor
Researcher

Concerned with the learners’ growing understanding of learning material
Concerned with improving the (online) learning environment
Concerned with designing learning tasks
Concerned with learner registration, security, recordkeeping, etc
Concerned with offering advice to help them get most out of the trajectory
Search
Concerned with providing grades, feedback, etc
Concerned with production of new knowledge for the trajectory content

Table 2. Different roles of online teachers. Source: adapted from Goodyear et al. (2001).
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The change in activities related to
being a coach as well as the new
roles related to the design and
management of online trajectories
ask for at least a basic level of
technical knowledge. Without a
basic level of technical knowledge,
teachers may be unable to upload
and update learning content, create
and conduct (online) assessment,
and communicate through ICTrelated learning tools (Goodyear et
al., 2001; Wilson & Stacey, 2004).
Therefore, teachers who do not
have at minimum a basic level of
technical knowledge need to be
supported in obtaining and/or
improving their knowledge in order
to become effective online teachers
and coaches.

KEY TAKE-AWAYS

•
•

•

Teachers should become more of
a coach
Being a coach implies trust,
communication, support and a
focus on the learning process
Teachers may also need to design
and update courses as well as
perform assessment all online.
Therefore, teachers need a basic
level of technical knowledge

Search
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PRACTICAL INSIGHTS

In the interviews, we focused on the centres’ perception of the future role of
the teacher and the perceived willingness to change among these teachers.
What do the centres think the role of the teacher should be? Are they working
to create teachers capable to work in the context of individual, on-demand
and just-in-time lifelong learning?
THE RECOGNISED NEED FOR NEW TEACHER ROLES
As discussed before, centres are focusing more and more on individual, ondemand and just-in-time learning and most are already looking on how to
provide these learning possibilities to professionals as well. Despite their
current focus on students, centres recognise the teacher should become more
of a coach, rather than a traditional teacher. They recognise that the use of
ICT-related tools requires that the teacher also guides students in their
learning instead of only transferring the content of knowledge. Nevertheless, it
is recognised that teachers should still provide knowledge in certain situations.
PERCEIVED WILLINGNESS TO CHANGE AMONG TEACHERS
Besides the consensus on the need for new roles of teachers, most centres
also see some difficulties in convincing teachers. According to the centres,
teachers who are used to working with ICT-related tools are excited to
continue, while others are more resistant. A recognised factor here is that
teacher dislike that they will not be ‘the source of knowledge’ anymore. In the
context of teaching individual professionals in fast changing environments, the
teacher cannot be all-knowing at all times.
WHAT KIND OF TEACHERS ARE THE CENTRES LOOKING FOR?
One of the centres which was already working with individual, on-demand
and just-in-time learning trajectories was focusing on building a list of
competencies fitting the ‘new’ teacher who resembles more of a coach.
Overall, centres indicated teachers will have to work more project-based,

9
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need to be more flexible and need to focus on supporting the learners. Guiding,
monitoring, defining learning goals and adequtaly assessing these were
mentioned as important activities ‘coaching’ teachers will have to partake.
Although it was recognised that the teacher will increasingly work in separate
projects and more individualised classes, pure one-on-one classes were
generally not expected in the near future yet.

KEY TAKE-AWAYS
• Centres recognise teachers will
have to become more of a coach to
support individual lifelong learning
(e.g. supporting, guiding and
assessing learning)
• Most centres will focus on training
and employing teachers that are
flexible and more of a coach in the
future
• Centres recognise not every
teacher will be happy about the
change: depends on their affinity
with ICT as well
9
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6. FINDINGS AND RECOMMENDATIONS

The purpose of this report is to give theoretical as well as practical insights into how
individual, on-demand and just-in-time lifelong learning can be supported in the
technology sector. In order to answer this main question three sub-questions have been
formulated. Below, we provide our conclusion and recommendation on each of these
sub-questions by combining our insights from both theory and practice. Then, we will
combine these insights into one theoretical framework that proposes how individual
lifelong learning trajectories can be designed. This model can function as inspiration and
as a blueprint for designing high impact learning trajectories.
AN ANSWER TO HOW THE STRUCTURE SHOULD LOOK LIKE
‘How should the structure of learning trajectories that support individual, on-demand and
just-in-time lifelong learning look like?’
A theoretical framework for a structure
Although the usage of ICT-related learning tools offers distinct benefits, we propose
learning trajectories should include face-to-face learning as well. A combination of both
(hybrid learning) is found to foster high impact learning that lasts the most. In specific,
these tools can support learning in different phases. While ICT-related learning tools can
be easily used when acquiring knowledge, face-to-face content is proposed for the
application of knowledge. As individuals should be able to step in at any learning phase,
the trajectory should start with assessing the individual’s level of current knowledge.
Subsequently, appropriate learning trajectories, including the right learning phases, can
be designed. This design should focus on the inclusion of interaction possibilities at all
times, as this proposed interaction fosters high impact learning that lasts. Furthermore,
the structure can enhance high impact learning by making the learning process active,
flexible and self-manageable by the learners while teachers provide work-based
problems in all phases.

Change the mindset of the centres
Looking at the field of practice, we found that the centres agree on the importance of
lifelong learning and the need for such structures as described above. Nevertheless, not
all agree on the role and level of support that the centres should provide. Therefore, we
recommend that an initiative needs to start that changes the mindset of the centres who
believe low or no support is needed from them.
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AN ANSWER TO WHAT ICT-RELATED LEARNING TOOLS SHOULD BE USED
‘What ICT-related tools are available to support this structure? Which ones should be
used?’
A recommendation on which ICT-related learning tools can be used best
As mentioned previously, ICT-related learning tools are indispensable in lifelong learning
trajectories that are individual, on-demand and just-in-time. Furthermore, they can
contribute to high impactful learning that lasts. However, they only contribute to
impactful learning when they allow for a sufficient level of interaction between peers
and between the learner and the teacher. We identified four types of ICT-related
learning tools so far: Knowledge Transfer Tools, Classroom Connectors, Collaboration
Tools and Interactive Learning Environments. Hereby, the most promising tools are the
ones that score high on interaction possibilities between peers and between the learner
and a coach: tools belonging to the category of Interactive Learning Environments.
However, it has to be kept in mind that the most useful tool may depend on the other
factors as well (i.e. learning content and learning context). Moreover, in order to fully
leverage the benefits that these tools provide, they have to be fully imbedded within the
structure of the learning trajectory; ICT-learning tools should contribute to active
learning as opposed to passive learning.
More variation in ICT-related learning tools is needed
In the field of practice, we saw that the tools that were currently used do not allow for
high levels of interaction. Rather, most tools could be classified as ‘Knowlegde Transfer
Tools’, which score the lowest on interaction possibilities. Therefore, we recommend
centres to focus on other possibilities related to ICT-related learning tools as well.
Although Interactive Learning Environments-tools adapted for different subjects may not
be available for the masses yet, it is advised that centres should look for tools that allow
for higher levels of interaction between peers as well as between learners and the
teacher.
AN ANSWER TO WHAT THE ROLE OF THE TEACHER SHOULD BE
‘How does the role of the teacher change when shifting from group learning to individual
learning?‘
The most fundamental change, regarding the context of the role of the teacher, in such
new learning trajectories may be the increased self-ownership and activity of the learner.
Individuals now self-construct their knowledge which is transferred through the use of
ICT-related learning tools as opposed to the traditional teacher. However, both active
and hybrid learning asks for the support of a coach. The teacher should therefore not
focus on the transfer of knowledge, but more on supporting, guiding, providing
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feedback and assessing the student in a way that fits his or her individual learning
Knowledge
Acquisition
trajectory. This is related
to both
knowledge acquisition phases as well as knowledgeSupport
application phases, however this is especially so in the knowledge application phase due
to the needed face-to-face contact. Furthermore, teachers of individual, on-demand and
just-in-time learning trajectories should have a basic level of the subject as well as of
technology in order to work with ICT-related learning tools.
The need for teacher profile in the context of lifelong learning
Insights from practice shows us that not every teacher currently performs tasks that are
related to being a coach. Furthermore, there were indications of resistance among
teachers to work with ICT-related learning tools and to take on the supporting role of a
coach. Similarly, we noticed centres are wondering how they should inspire the
development of becoming coaches among their teachers. Therefore, we recommend
centres to develop teacher profiles that describe the roles, activities and competencies
of teachers that can support learning trajectories as we propose. This can then be used
in recruitment processes as well as performance management processes in order to
ensure the teacher is contributing to high impactful learning that lasts in the individual,
on-demand and just-in-time lifelong learning trajectories.
OUR FRAMEWORK FOR LIFELONG LEARNING TRAJECTORIES THAT INSPIRES HIGH
IMPACT LEARNING THAT LASTS
In the model below (Figure 9), we combined all our findings into one overall framework.
It can function as inspiration and a blueprint for the development of future individual,
on-demand and just-in-time learning trajectories. As discussed previously, this model
includes the structure of the learning course including focus points, the different tools
that can be used and the role of the teacher. In general, learners start in a pre-learning
phase and end in a post-learning phase. However, we would like to emphasise that
within the context of lifelong learning, individuals will switch between the different
phases and go back and forth. In the context of lifelong learning, individuals might want
to up-date knowledge, complement their knowledge and/or brush up already existing
knowledge continuously. In other words, the learning trajectories should not be
characterised by a linear learning process. Rather, learners should be able to jump in at
any level and move back and forth through the different phases in a way that best fits
their learning needs.
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Coach

Figure 9. Our framework for individual, on-demand and just-in-time lifelong learning trajectories that inspires high
impact learning that lasts.

Activities that complement our framework
In each of these learning phases as proposed in Figure 9, specific activities should be
performed that are coherent with the HILL model to ensure high impactful learning that
lasts. For example, it is recommended that in knowledge acquisition phases, an
appropriate amount of information and adequate examples should be provided towards
the learners. In capacity building phases, learners should be stimulated to learn through
trial-and-error. Although the list does not imply to be complete, Table 3 does elaborate
on suggested fitting activities to support high impact learning in the different learning
phases. These may be used as inspiration for teachers as well as designers of learning
trajectories to contribute to the development of impactful lifelong learning trajectories
in the Netherlands.
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Pre- phase

• Use authentic, real-world, work-based problems and cases.
• An assessment should take place on the pre-existing knowledge of the individual
learner.
• Provide self-assessment for gauging learners’ strengths, weaknesses, interests and
motivation.
• Allow learners to set personalised learning goals and objectives.
• Leverage the benefits of ICT tools regarding pre- assessment.
• Discuss learners’ perspectives on the urgency/work-based problems/gap. Co-create
learner awareness on the intension and benefits of the learning trajectory.
• Let learners demonstrate pre-knowledge to enable transfer to the rest of his or her
learning path.

Knowledge acquisition phase
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• Use authentic, real-world, work-based problems and cases.
• Allow for learners to do self-management: to set learning goals, to self-reflect and
to perform self-assessment.
• Provide appropriate amount of information in order to enable knowledge
acquisition using a variety of examples and contexts.
• Leverage the benefits of ICT tools ensuring there is enough interaction, peer
discussion and knowledge sharing.
• Enable ways for teachers to provide interactive coaching towards the learners.
• Use (ICT-related) tools that allow for flexibility and spontaneous learning.
• Use (ICT-related) tools that allow for assessment of learners’ progress.
• Teacher and/or ICT- related tools assess the learning trajectories and enables
transfer of learning to other phases and the workplace. *

* Table will continue on the next page.
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Post

Capacity building phase
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• Use authentic, real-world, work-based problems and cases.
• Allow for learners to do self-management: to set learning goals, to self-reflect and
to perform self-assessment.
• Provide learners with sufficient practice opportunities in order to allow for capacity
building using a variety of examples and contexts.
• Provide feedback and coaching support that is informative and corrective to the
learners to enable performance improvement and help build capacity.
• Stimulate learning by doing and experimentation. Leave room for trial-and-error
and spontanious learning.
• If applicable, stimulate group collaboration fostering collaboration, interaction,
knowledge sharing, and networking if applicable.
• Provide learners with sufficient opportunities to integrate both knowledge and
capabilities by stimulating analyzing, evaluating, and creating knowledge by utilizing
various examples and contexts.
• Provide constructive coaching that is developmental and process-related in order to
enable learners to self-integrate knowledge and capabilities.
• Leave room for learners to choose different problem solving tracks and processes.
• Assess learners’ progress and guide them accordingly.
• Enable the transfer of learning to other phases and the workplace.

• Encourage the transfer of knowledge and capabilities towards the workplace.
• Enable learners to easily repeat and practice what is learned to maintain knowledge
and capability application within job-setting.
• Support the development of further learning goals.

Table 3. Activities that complement our framework on individual, on-demand and just-in-time lifelong
learning and further inspire high impact learning.
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7. SUGGESTED NEXT STEPS

Although this report provides a basis on how to support individual lifelong learning
initiatives, there are still some important steps to take. Therefore, we want to
recommend several topics which should be further discussed in order to further support
the development of lifelong learning initiatives and trajectories.
First, additional perspectives on lifelong learning should be collected. For our report,
data collection mainly consisted of searching for relevant literature and interviewing
managers of the centres. In order to create a complete overview of the current situation,
teachers and professional students should be interviewed in addition. Their perspectives
and opinions will give further insights in on the one hand existing barriers and on the
other hand critical success factors for lifelong learning.
Second, as we discussed in Chapter 2 (p. 6), this report focuses on the role of
educational institutes for the realisation of lifelong learning trajectories. However, the
role of the other two key players (business and government) are just as important. For
example, businesses may encourage lifelong learning by encouraging personal
development plans or by providing employees with time to develop themselves besides
their work. Without such support, individuals are unlikely to join in lifelong learning
trajectories. Future research should focus on how businesses may best support lifelong
learning initiatives and thereby start by seeking how to create awareness on the
importance of this support.
Similarly, individual lifelong learning initiatives need the support of the government in
order to become successful. In our current society, the government takes a rather static
attitude towards educational processes regarding individual learning. For example, the
European Credit Transfer System (ECTS) is set up in such a way that one ECTS reflects
approximately 24 to 30 hours spent on studying. This system is incompatible with the
recognition of individual, on-demand and just-in-time learning as professionals are
unlikely to spend enough time on the same topic to gain such credits. And without such
credits, the learning is not recognised. By making a more flexible system, the
government could support individual, on-demand and just-in-time lifelong learning.
However, similar to future research for businesses, insights into how the government
could best support lifelong learning initiatives and spread awareness is needed.
Overall, it is important to gain more insights on how the critical key players can influence
the development of lifelong learning trajectories. Thereby, it is important to not only
identify what can contribute to the success of these trajectories, as it is also important to
identify the barriers that are currently blocking its development.

40

8. HOW MAY THE FUTURE LOOK LIKE?

In this report we give some insights into how individual, ondemand and just-in-time lifelong learning may be developed in
the upcoming years. It only takes a little imagination to take it a
step further and think about what the future of learning may look
like. How may the future look like if we look ahead to 15, 20 or
even 100 years from now?

Imagine we would be able to produce some sort of ‘knowledge-pills’, that would allow us
to consume knowledge that is ready to use at any time and place? It would certainly save
us a lot of energy and time, normally invested in going to educational institutes and
studying. Unfortunately, we are nowhere close to a learning product like this.
Nevertheless, bright people among us are working on the next best thing. For example,
during the project we stumbled upon the concept of virtual reality (for more information,
see page 23). It can simulate highly specific experiences that would otherwise not be
possible, at least not for the masses. It creates the possibility to be present in any
environment at any place in time.
Let’s stay in the technology sector and say you want to learn more about building robots.
Imagine how expensive it would be: gathering all the parts together, trying to make new
ideas work and along the way, some parts may break which you would have to replace.
Using virtual reality learning, you may be present at home while you virtually are able to
work, learn and play around with the concept of building robots. Imagine what we can all
build together, if we were all able to learn at any time, any place and any subject that
would otherwise not be possible?
The future of learning lies ahead of us and we are slowly moving towards great new
things. First classroom learning, then online learning and who knows what will come next.
The only thing that we can assure is that the concept of learning, the tools and the
trajectories will develop themselves in order to fit with the current needs of the people.
And who knows... Maybe one day we can download all the knowledge we wish on a
personal chip that is implemented into our brains.
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APPENDICES

APPENDIX 1: INTERVIEW SCHEME
1] CURRENT SITUATION:
LEARNING TRAJECTORIES

2] TOOLS

3] FUTURE

How does the cooperation
Are there any types of ICT tools
between businesses, educational used for the learning trajectory?
institutes and CoE/CvIV look like? If yes, to what degree and which
ones?
How does the setting of the
classroom look like now?
How are the ICT-related learning
tools perceived by the staff?
How are people getting into the
class? Who sends them/ do they What do you see as the benefits
sign up themselves?
of using ICT-related learning
tools?
How many people, on average,
are there in the classroom?
What do you think could prevent
the use of ICT tools by teachers
Do the professionals need to
and/or students?
prepare before attending class?
What ICT-related learning tools
What is the knowledge they are do you think become most
getting after completing the
important in the future?
class/sets of classes? Knowledge
or skills etc.

What is your opinion on lifelong
learning keeping the future in
mind?

Are there assessments? If yes,
what kind?
Is pre-knowledge measured
before starting a learning
trajectory?

How will the current situation
change when the focus will
include teaching professionals in
the context of individual, ondemand and just-in-time lifelong
learning?

Is there a certificate for
completing the learning
trajectory?

What possible barriers do you
see to prevent individual lifelong
learning?

What is your opinion about
blended/hybrid learning keeping
the future in mind?

Do you think there is willingness
to change in the sector? Do you
think the sector sees the need to
change (professionals, managers
centres, etc)?
How is lifelong learning perceived
by the staff members in specific?
Do you see the possibility of
changing group learning into
individual learning? Do you see
benefits of that change?
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1] CURRENT SITUATION:
LEARNING TRAJECTORIES
What is the current role of the
teacher?
To what degree do teachers have
freedom in what and how they
teach?they

2] TOOLS

3] FUTURE

What do you see as critical
success factors for lifelong
learning?
How do you think the role of the
teacher will change?
What do you think the
competencies are of teachers in
the context of individual, ondemand and just-in-time lifelong
learning?
Do you think teachers are willing
to change and why?

* Please keep in mind that depending on the interviewee and the topics preferred by
him/her, the emphasis on topics and complementary questions may have varied. Similarly,
subquestions varied in each interview.
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APPENDIX 2: COOPERATING ORGANIZATIONS
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APPENDIX 3: COLLECTION OF KEY TAKE-AWAYS

Structure of trajectories

Lifelong learning

THEORY

• The need for lifelong learning has
become undeniable, due to rapidly
changing knowledge in the
technology sector
• Lifelong learning should be
individualised, on-demand and justin-time in order to be practical
• Interconnection between
educational institutes and business
supports movement of lifelong
learning

• Combining different learning
phases (online and offline) can
form a structure for effective
learning
• Different levels of knowledge
require for different tools and
support
• Analysing individual learning needs
is necessary for individual learning

PRACTICE
• The centres are aware of the
importance of lifelong learning,
especially in the technology sector
• There are different opinions
regarding the role of the centres in
supporting learning among
professionals
• The centres recognise potential
barriers related to the business’
learning culture, resources, attitude
and availability

• There are differences in learning
structure between centres
(traditional classroom education vs.
individualised learning opportunities)
• Centra voor Innovatief Vakmanschap
are ahead in stimulating online
learning
• Centres emphasise the need for preassessment of either the industry in
general or a specific company
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ICT-related learning tools

THEORY
•

•
•

•

Role of the teacher

•

•

PRACTICE

There are different types of ICTrelated learning tools, which
differ in their degree of peer
interaction and teacher support
The tools should inspire high
impactful learning
It depends on how the learning
structure looks like, which tool is
best to use

• All centres, except for one, already
made use of ICT-related tools to
atleast some degree
• Some are further ahead and use a
variety of tools
• They all see several benefits of
using ICT tools, although only few
centres emphasised the benefit of
individual learning at any time and
place
• Some situations will always require
face-to-face contact

Teachers should become more of
a coach
Being a coach implies trust,
communication, support and a
focus on the learning process
Teachers may also need to design
and update courses as well as
perform assessment all online.
Therefore, teachers need a basic
level of technical knowledge

• Centres recognise teachers will
have to become more of a coach to
support individual lifelong learning
(e.g. supporting, guiding and
assessing learning)
• Most centres will focus on training
and employing teachers that are
flexible and more of a coach in the
future
• Centres recognise not every
teacher will be happy about the
change: depends on their affinity
with ICT as well
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