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Abstract. Learning communities (LCs) can be seen as an promising concept to shape professional 

development and thereby enhance innovation for the energy transition. However, as the design 

of an LC is dependent on the needs of the participating organizations and the problems they want 

to solve, no general blue prints are available for shaping an LC. Therefore, this study aims to find 

an answer to the question: How should LCs for the energy transition be designed to support 

participants’ professional development and stimulate innovation? First, a literature study and 

needs assessment was conducted at eight SMEs in the installation sector, which led to an LC 

prototype. The LC prototype was then tested in four different SME’s which eventually provided 

an LC prototype for the installation sector that stimulates professional development and 

innovation.  
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1. Introduction

The energy transition is leading to significant 

changes in the work of installation technology 

professionals. These changes call for new 

technologies and sustainable energy sources, which 

requires continuous professional development [1,2]. 

This is one of the reasons that the Dutch installation 

sector embraced the concept of learning 

communities (LCs) to support the professional 

development of employees [3]. LCs refer to public-

private partnerships in which learning, working and 

innovating come together in  hybrid learning 

environments [3,4]. They are a powerful alternative 

to formal training programmes, which are often 

expensive, ineffective and unattractive for keeping 

up with the energy transition [5]. On the other hand, 

informal learning activities in the workplace are 

often too fragmented and unsupported [6]. To date, 

LCs are seen as promising to increase innovation 

[4,7]. However, designing LCs still needs attention. 

Evidence of how an LC can contribute to professional 

development and stimulate innovation is lacking 

[8,3]. Therefore, this paper aims to find an answer on 

the question: How should LCs for the energy transition 

be designed to support participants’ professional 

development and stimulate innovation?  

1.1 Theoretical framework 

Although the term LC is frequently used, there is no 

universal definition of an LC. This is due to a variety 

in, for example, group size, subject and duration [9]. 

Nevertheless, the Topsectoren identified some key 

characteristics of an LC, based on extensive field 

consultation: LCs are (1) designed as a public-private 

partnership; (2) accessible to employees and 

students and employees of (higher) vocational 

education and training institutions; (3) focused on 

return on investment for all parties involved; (4) 

combining physical and virtual (learning) 

environments; (5) focused on connecting research, 

working, learning and innovation. Participants in a 

LC work together collectively on a meaningful 

challenge to build on already existing knowledge, 

and thus learn at the individual and group level 

[10,11]. However, this definition is more a 

description on what an LC is, than a description of 

how it works. Therefore, this study explored 

literature on professional learning, team learning, 

and work design to come up with important 

mechanisms that an LC needs to support. 

Subsequently, an effective LC should be based on the 

following principles: collaboration, the integration in 

daily work practice and the integration of formal and 
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informal learning, all of which are further discussed 

below.     

1.2 Learning in an LC is a shared process 

Interdisciplinary collaboration is important as it 

generates a deeper level of knowledge of different 

subjects and each other’s expertise, increases critical 

thinking and initiative taking and develops a 

common purpose [12,13,14]. Sharing knowledge 

starts with the creation of shared goals, a shared 

identity that encourages engagement or a shared 

language that improves mutual understanding [15]. 

Palloff and Pratt16 state that working towards a 

shared goal is not only the first step towards 

collaboration, but also the basis for an LC. If it is clear 

in advance that the participants are working towards 

a common goal, it is also easier for participants to 

engage in collaborative tasks [16,17]. By linking 

common learning goals to societal needs - such as the 

energy transition - LC participants are challenged to 

immerse themselves in new knowledge, integrate it 

with practice, reflect critically on themselves, solve 

problems creatively, collaborate, and understand the 

complex causes of societal problems [18]. When 

working towards a common learning goal, individual 

learning goals can also arise [19].    

1.3 Learning and working is situated and 
integrated in daily practice  

The LC is organised directly in, or next to, the 

working practice of participants, which requires a 

learning environment in which certain requirements 

are met. Complexities in work stimulate learning, 

initiative-taking, creativity, and problem-solving 

skills [20], but it also requires a context that offers 

room for autonomy [21]. Participants should be 

given the space to work on and come up with suitable 

tasks, both outside and within the LC. Therefore, both 

formal and informal learning activities should be set 

up [22]. This depends on the implicit (‘know-how’) 

and/or explicit knowledge (‘know-that’) of the LCs 

participants. This can be experimenting with new 

products, materials and services; reflecting on one's 

own work performance; looking up information; 

observing or attending presentations. The activities 

can take place at the physical workplace, in 

collaboration with colleagues or students or in 

contact with clients. The choice for a particular 

learning activity depends on the LCs learning goal 

[6]. The learning goal is linked to daily practice, as it 

is designed around a current, innovative issue. In that 

way, the LC and learning activities are situated and 

integrated in daily practice.   

1.4 Learning in an LC is self-directed, but also 
guided 

An important motor for professional learning is self-

directedness. Participants learn if they experience 

certain challenges; performing motivating tasks, 

tasks that give a certain amount of uncertainty or risk 

[23]. By reflecting on one’s own contribution to work 

experiences, uncertainties and success, participants 

will increasingly steer their own learning process, 

which will lead to self-monitoring and self-directed 

learning [24,25,26]. This is an ongoing process, in 

which actions are aimed at achieving goals. These 

goals are chosen and aligned with one’s own vision 

[25,27]. In the LC, this means that both the LC as a 

whole, and the individual participants set their own 

goals, select necessary learning activities and 

evaluate [28].   

Since self-directed learning does not automatically 

occur, a facilitator should be appointed to guide the 

process [27,29]. Literature also shows the 

importance of a facilitator in the creation of a safe 

learning climate, in which they can address 

important, but undiscussed, issues (e.g., values 

within the LC and mutual relationships) [30,31,32]. 

In addition, they can support and monitor the design 

process [33]. Also, participants need support in the 

transfer of what has been learned in the LC to daily 

working practice. A facilitator should coach  

participants in setting goals, practising new tasks 

and giving (individual) feedback [34]. Scaffolding is a 

way to support learning, which is the provision of 

support by, for example, asking questions, eliciting 

certain behaviour and modelling, which is adapted to 

the needs and progress of the participants and 

gradually fades away [35]. This increases the 

participants' self-confidence and sense of 

competence, which are important conditions for 

learning [35,36,37].    

Following, the study examines whether the 

aforementioned conditions are present in the 

technical companies’ current day-to-day practice, 

which is used to make the LC prototype suitable for 

their context.  

2. Research methods

2.1 Method 

This exploratory study has used a design research 

approach to arrive at three prerequisites for an LC 

prototype, which includes three iterative, flexible 

phases [38]. Figure 1 shows these different phases 

and used methods, corresponding the design 

research approach by McKenney and Reeves41. The 

2 of 8



phases have been undertaken sequentially such that 

the findings from each phase will inform the next 

phase, and the final phase will involve reviewing the 

findings from phase two to confirm or modify the 

prerequisites for the prototype.   

Fig. 1 – Research methods in a design research 
approach.  

This research first looked at how LCs should be 

designed in the installation sector (literature and 

needs assessment through interviews and design 

sessions). In the second phase, the prerequisites 

resulting from the needs assessment were translated 

into an LC prototype. The prototype was tested and 

evaluated through intake and final interviews with 

participants during pilot studies. Goals of all 

measurements instruments are shown in Table 1.   

Tab. 1 – Measurement instruments. 

2.2 Respondents 

Within all phases, the participants were employees of 

four installation companies. The participating 

installation companies were selected based on the 

following criteria: (1) small and medium-sized 

enterprises, (< 500 employees); (2) located in the 

Eastern part of the Netherlands; (3) active with 

energy transition-related innovations. In addition, 

teachers from four educational institutions 

participated in the study. The participating 

educational institutions consist of a post-secondary 

vocational education (ROC van Twente), two 

universities of applied sciences (Saxion and 

Windesheim Universities of Applied Sciences) and 

one university (University of Twente).    

2.2 Phase 1: Analyses and exploration 

Eight in-depth interviews were held with managers 

and employees with a leadership role, and six 

interviews with training coordinators and lecturers 

from two educational institutions. During the 

interviews, 1) the short- and long-term challenges in 

work and the energy transition, 2) reason(s) for 

participating in an LC and 3) expectations of the 

design were discussed. 

Based on the outcomes of the exploratory interviews 

and the literature study, two LC design sessions were 

held to supplement the theoretically formatted 

principles with requirements for practical usability. 

This was done in the two sessions, one with directors 

and managers, and one with mechanics and 

operational staff. The participants worked together 

in groups of four with lecturers from educational 

institutions, under the guidance of a researcher, to 

complete a worksheet. The accompanying 

researcher ensured that every participant gave input 

from their own experiences, and that the 

considerations and answers were correctly noted on 

the worksheet. The complemented worksheets 

contained information about 1) appropriate LC goals, 

2) suitable participants that can participate in the LC

based on the LC goals, 3) required resources and/or

learning activities, 4) possible presence of experts 

and 5) which preconditions are needed for the LC to 

succeed. Eventually, the researchers shared results 

between the two groups to reach consensus about

the prerequisites. 

Data analyses 

The interviews were recorded, transcribed and then 

coded according to the previously mentioned topics 

of the in-depth interviews; 1) the short- and long-

term challenges in work and the energy transition, 2) 

reason(s) for participating in an LC and 3)  

Phase Instrument Goal 

Analyse Interviews Explore participants’ 
perceptions of an LC 
and align 
prerequisites with the 
target group. 

Design 
sessions 

Concretise the initial 
prerequisites and 
modify them to suit 
the context. 

Design Prototype 

Evaluate Intake 
interviews 

Establish a baseline; 
gauge expectations 
and current working 
methods. 

Observations Observe whether the 
form of the LC is also 
carried out as 
described in the 
prerequisites, and 
whether this fits with 
the employees. 

Final 
interviews 

Explore participants’ 
opinions and 
experiences regarding 
(design of an) LC and 
the impact the LC has 
had on their daily 
work practice. 
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Tab. 2 – Prerequisites resulting from the first phase. 

expectations of the design were discussed. These 

answers were then compared to each other in order 

to arrive at prerequisites (Table 2). 

2.3 Phase 2: Design and construction 

An LC prototype was designed on the basis of the 

prerequisites (Table 2) and shown in Table 3. 

Subsequently, four LCs at four different companies 

were implemented based on the prototype. These 

LCs were held between December 2020 to October 

2021 and supervised by an external facilitator. For 

each LC, one researcher was directly involved during 

the intake and final interviews, and at all LC meetings 

as a direct observer. 

2.4 Phase 3: Evaluation and reflection 

In order to confirm or modify the LC prototype, 

intake and final interviews were held with the 

participants to access the prerequisites. The 

meetings were also directly observed by a researcher 

to receive more information on the prerequisites.  

The facilitator and researcher conducted intake 

interviews among all LC participants (N=36) before 

the LC sessions started.  The intake interviews took  

Tab. 3 – Connection prerequisites to prototype. 

Prerequisites  Substantive points 

Learning in an LC is a shared 

process 

- A shared purpose, task interdependence and joint responsibility for the final 

product creates team learning.

- Participants have complementary expertise, which is made explicit and 

respected. 

- The three main facilitating team learning processes are supported by a facilitator 

(team activity, team reflexivity, boundary crossing).

- Team learning is connected to individual learning.

- The collaborative process is socially regulated 

- LC has a clear identity, participants feel connected to the group, and can identify 

with it (connectedness). 

Learning and working in an LC is 

situated and integrated in daily 

practice.    

- Learning outcomes are relevant and can be applied in work

- The issue of the LC is within the domain of influence of the participants.

- The issue of the LC is possible to address in the chosen time frame. 

- Learning activities are designed in line with work

- The learning outcomes are integrated into the daily actions of employees and

managers. At the organisational level, the learning outcomes are integrated into 

the 'way-of working' (way of scheduling jobs, evaluation strategies, stimulating 

knowledge sharing, etc.). 

- Working through LCs is integrated into the way of working of the company.

Learning in an LC is self-directed, 

but guided 

- An agile rather than traditional plan-based system is used. 

- The individual process is self-directed, possibly through co-regulation.

- Support and tools are developed, for both the collaborative and individual 

processes, according to principles of scaffolding

- Participants have a say in designing work and learning goal(s) and how to reach 

them (autonomy, self-direction). 

- Participants feel confident (self efficacy / team efficacy) and competent, both 

through the support of the organisation and through the facilitation offered.

Prerequisites In prototype  

Learning in an 
LC is a shared 
process 

Participants from different parts 
of the organisation are brought 
together around the intended 
goal. Everyone participates to find 
an answer to the common 
problem 

Learning and 
working is 
situated and 
integrated 
with daily 
practice. 

The LC is formed around a 
concrete, practical and innovative 
issue that is relevant to all 
participants and addressed in ten 
weekly meetings.  

During, and between, the 
meetings, different types of 
learning activities are undertaken, 
formal (presentation) and 
informal in the workplace 
(watching someone). This 
depends on the purpose of the LC. 

Learning in an 
LC is self-
directed, but 
guided 

All participants set individual 
learning goals at the beginning of 
the LC, linked to the common goal. 

The LC is supervised by an 
external facilitator who facilitates 
the learning process at both the 
individual and team level.  
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approximately 45 minutes and asked the 

participants about background information, current 

work activities, their experience with the LC topic, 

expectations of the LC and preferences for learning 

and collaboration during work.   

All LC meetings (N=35) were recorded and observed 

by a researcher using an observation scheme. This 

schedule was based on the established LC 

prerequisites. The observations looked at how, and 

if, the corresponding behaviours were visible during 

the LC meetings. 

The same participants (N=36) were invited to final 

interviews after all the LC meetings to discuss 1) 

their experiences of the LC results, 2) the content and 

(learning) activities during and between the LC 

meetings, 3) the experienced effects of the LC in their 

own daily work practice, 4) the collaboration and 

knowledge sharing (among themselves) with the 

participants, and 5) the role of the facilitator during 

the LC. The facilitators (N=3) were asked about the 

1) the interpretation of the prerequisites in the LC

and how they steered this as facilitators, 2) their role

as facilitators in stimulating knowledge sharing and 

collaboration between the participants, and 3) other

remarks concerning the LC meetings and points of

attention for follow-up.

Data analyses 

The researchers made summaries of all intake and 

final interviews and observations. These summaries 

were used in debrief sessions, in which similarities 

and differences were explored and debated by two 

researchers.   

3. Results

The first phase resulted in prerequisites, which were 

then translated into a prototype (Table 3). Finally, 

the prototype was tested in the third phase.  

Prerequisite 1: Learning in an LC is a shared process. 

The LC consisted of participants with different 

backgrounds and perspectives. Therefore, 

participants needed to share their expertise and 

knowledge explicitly, so that everybody understood 

each other. The facilitator enhanced this collective 

process by asking questions and connecting all 

individual perspectives to the collective goal. This 

made the participants feel connected to the group. 

However, the feeling of belonging reduced when the 

LC finished or the link between the LC theme and 

participants’ daily working practice diminished 

(because of differences in individual goals or a 

change in job activities). As a result, participants 

were more inclined to become absent or did not 

actively participate during the meetings. All LCs 

started with a kick-off meeting to discuss the 

collective goal and the individual contributions. If 

these goals were clear in the beginning, the 

subsequent meetings also proceeded more easily. 

This is also important, as participants found it 

difficult to define their individual learning goal. They 

found it hard to come up with things they wanted to 

‘learn’. Using language that matches the language 

used by the participants in the workplace  (e.g., what 

are your struggles while working with X), stimulated 

participants to come up with suggestions and ideas 

for learning goals.  

Prerequisite 2: Learning and working is situated and 

integrated in daily practice.  

Participants felt connected and that they added value 

to the learning process if the collective goal/LC issue 

was relevant to their daily work practice. The LC 

issue needed to be closely linked to their own work 

activities and participants needed to be able to 

implement the outcomes of the LC directly into 

participants’ work. For example, one LC was built 

around the issue of working with a digital, technical 

programme, which was not directly relevant to all 

participants’ daily work practice. Participants 

became distant and cancelled the meetings.  

The learning activities during the LC consisted of 

trying out a certain object, experimenting with 

technology in practice, or looking up information. 

The facilitator supported the participants to 

transform their ideas into learning activities. 

Participants indicated that carrying out tasks that 

take up a lot of time outside of meetings and which 

are not directly linked to their work activities, is not 

desirable, mainly due to increased work pressure. 

Prerequisite 3: Learning in an LC is self-directed, but 

guided.  

The participants often had a wait-and-see attitude 

when starting the LC, because they had never 

experienced such a way of learning and working 

before. 

During the meetings, it was experienced as pleasant 

that the facilitator explored and showed the 

(learning) benefits of the meetings, because the 

participants indicated to be less aware of this. 

Reflecting on, and evaluating, one's own contribution 

to work experiences, the uncertainties and successes, 

strengthens learning and self-directed learning. The 

facilitator is very decisive in the extent to which, and 

how, this happens. 

The facilitator has no substantive knowledge of the 

subject, which is experienced as pleasant by the 
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participants, as they become induced to explain and 

argue everything. The facilitator helps to make 

implicit knowledge explicit by asking questions and 

making the results visible during the process. He/she 

is also important for creating a safe learning climate, 

and discusses issues that are somewhat more below 

the surface.  

4. Discussion

The aim of this paper was to create an applicable 

model for LCs in the installation industry, by 

establishing prerequisites. These conditions were 

constructed into a prototype, which was then tested 

and evaluated in four pilot studies. 

1. Participants will only demonstrate learning 

behaviour if they are given the room to

make mistakes outside of the meetings and 

feel trusted by the organisation.

LC participants only share knowledge, evaluate and 

combine different perspectives and knowledge if 

they feel that they are allowed to do so [30,39]. Such 

psychological safe environment is important in and 

outside the LC meetings to enhance team learning  

behaviour (e.g., share knowledge, evaluate, combine 

different perspectives). A psychologically safe 

environment during the LC meetings does not 

guarantee that participants will show team learning 

behaviour outside the LC meetings. This research 

even shows that if the participants feel as if they can’t 

make mistakes, this will influence their contribution 

to the LC meetings, because they are more reluctant 

in sharing knowledge and trying out new things. 

2. Participants are more motivated to actively 

share their knowledge and skills during the

meetings when the LC topic has a direct

connection to participants’ daily work

For participants to actively exchange knowledge and 

skills, they must be motivated to join the LC 

meetings. Therefore, it is important to align the (joint 

and individual) goals with participants’ daily work 

practice. At least three meetings are necessary to 

align these goals. During those three meetings, the 

learning objectives can be tailored to the 

participants. As a result, participants come up with 

more practical examples that they can share with 

each other. Furthermore, a facilitator is needed to 

guide and support this process extensively [41], as 

participants find it difficult to do this themselves. 

3. More than guidance and setting individual

learning goals is needed to stimulate self-

directed learning.

In line with research [26], participants find it hard to 

direct their learning, as ‘learning’ as a phenomenon 

is hard to understand and define. Therefore, different 

use of language to explain learning and intensive 

support from a facilitator is needed [27,41].  A 

facilitator should stimulate reflection during the 

meetings, by ensuring that the content is in line with 

the collective and individual goal and ask questions 

about the presented knowledge. The facilitator has 

no knowledge of the issue that is being raised, which 

makes the facilitator question the knowledge being 

shared [41]. Participants then share more knowledge 

and implicit knowledge is made explicit. In that way, 

the facilitator can steer self-directed learning. 

4.1 Limitations and further research 

As mentioned before, the facilitator is a crucial factor 

during the LC meetings. However, every facilitator 

has its own way of guidance, which results in LCs 

being facilitated differently every time. This affects 

LC outcomes. Further research should create a 

baseline for guidance by developing training for 

facilitators.  

As this was a first attempt in shaping LCs for the 

energy transition, the prerequisites were only tested 

in four LCs. To receive more detailed results, further 

research should test the prerequisites and 

corresponding prototype more extensive in multiple 

LCs.  

4.2 Practical implications 

This research shows how LCs for the energy 

transition can be designed. Some implications for 

companies can be given to stimulate innovation 

among technical employees.  

1. LCs are a promising concept for lifelong learning

around the changes resulting from the energy 

transition. Through participation in LCs, employees

can be trained on the job and during current work

activities. This can be a solution to the labour

shortage in SMEs.

2. Companies should stimulate innovation and

professional development by creating a

psychological safe environment [33]. In such context

it is in allowed to make mistakes and employees feel 

trusted and respected.

3. Companies should implement the LC to stimulate

professional development around innovation. As the

role of a facilitator is important, companies should

look at HR as a possible facilitator. He/she stands 

apart from the LC subject and has knowledge of

professional development.

3. Organise LCs around a concrete project or 

challenge within the company. Make sure that the

participants of the LC are also closely involved in this
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project or challenge, so that they can immediately 

implement the knowledge from the meetings in their 

daily work. 

4. Ask employees how they develop their knowledge

and skills in their daily work practice. Make sure that 

the LC is connected to this.
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