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Abstract
Vocational training curricula are often designed as a progression of alternating periods of attending
school and working as an apprentice in a company. In the case discussed in this paper, involving the
training of electrician apprentices at a Danish vocational school, many of the apprentices (pupils)
have difficulties understanding how the two modes of learning, i.e. formal learning by means of
instruction and informal learning through apprenticeship, relate to one another and add up to a
meaningful whole. This paper is an account of an experiment in designing for net-based vocational
learning with the aim of providing a coupling between widely different learning contexts. The design
approach is based on a user-focused quadruple helix model of understanding the learning situation.
According to this model, knowledge institution, enterprise, and public authorities together and in
shifting constellations provide a framework in which all actors assume roles that are multidimensional. The actual design process used is based on a recently-developed method for user-driven
innovation, the "quadrant model", involving apprentices, teachers, and masters and journeymen from
companies as active and equal co-creators of new didactic designs. Having initially acquired domain
knowledge by means of observation and interviews with the various user groups, the researchers
together with apprentices, teachers, masters and journeymen have developed a series of designs for
new practices by means of workshops, prototyping, and testing. The final outcome has been three
designs that facilitate communication between apprentice-and-apprentice, school-and-apprentice, and
apprentice-and-master/journeyman. From the perspective of the apprentices, the three designs: a)
facilitate community building; b) help bring the school into the practice environment; and c)
encourage reflection on one's own practice. From the point of view of the school, the designs make it
possible to extend formal learning to the workplace, and for masters/journeymen the designs offer an
opportunity to supplement dreary routines of documentation with visualisations and reflections on
practice. It is suggested that the designs are likely to result in an empowerment of the apprentices,
and thus that in a wider perspective successful integration of the designs entail a need for adjusting
existing practices in terms of assigning the learners a more active and responsible role as cocontributors to their own education.

Keywords
coupled learning contexts, didactic design, practice-based research, quadruple helix model, quadrant
model of innovation, user-driven innovation, work-based networked learning.

Introduction
This paper deals with vocational training of young adults. This kind of training focuses directly on jobs and the
labour market. The main characteristic of vocational training is the principle of alternation, where the pupils
(apprentices) alternate between periods at school and periods of working in a company. By means of close
cooperation between vocational schools and companies, the practice of alternating training is meant to guarantee
the quality and relevance of the curriculum by continually ensuring that competence development at school
matches the needs of the companies and the labour market (Wilbrandt, 2002).
Prominent among the problems relating to the educational practice of alternating training is the fact that the
interplay between learning processes taking place at school and at work typically is perceived as being weak. It
is challenged by the different rationalities of the two widely different learning contexts of the vocational training
programs (Helms Jørgensen, 2004). Recent research indicates that responsibility for creating coherence in and
making sense of vocational training is left to the pupils who, working as apprentices in companies, have to deal
with the challenges of establishing continuity and integration in the learning processes (Nielsen, 2009). Thus, it
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is the apprentices in cooperation with schools and companies who have to be provided with tools and structural
frameworks that may help support the individual pupil/apprentice in developing professional skills and
competencies (Schwencke & Larsen, 2011).
In the case to be discussed in this paper, the training of Danish electrician apprentices, the curriculum consists of
five modules of attending school interspersed with five modules of working as an apprentice in a company. The
transition from one module to the next is documented in a “practice form” (in Danish: praktikskema) stating
what competencies the apprentice had prior to embarking on the module, what competencies have been acquired
in the course of the module, and what the objectives are of the next module. Apart from drawing up a contract,
formal communication between company and school may be limited to the practice form document. So, in the
understanding of many of the apprentices, school and practice are quite different worlds (Gleerup, 2010). “What
I was taught in school isn’t worth a damn out here”, is a typical comment indicative of a transfer problem.
Dealing with it is not just an organisational issue, but also one of creating a meaningful coupling between two
widely different learning contexts (Christensen, 2010).
The project reported on below attempts bridging the gap by means of networked learning. The solution arrived
at rests on two premises. Firstly, a networked learning solution should involve all actors in the learning context
– that is apprentices, teachers, masters and journeymen in companies. Below, they are referred to as "users" in
order to avoid assigning connotative labels to individuals whose role, it will be argued, will always be a
construct in a particular setting. However, they are users in an active sense of "participants", as will be argued
below. Secondly, that developing new didactic designs should be based on user-driven innovation.

Actors in changing contexts
In terms of actors, the framework for vocational training is comprised of learning institution, enterprise, user,
and public authorities (government). On a meta-level their interactions can be modelled as a quadruple helix
model. Quadruple helix models have been developed in recent years by adding a user-strand to the triple helix
model that has been in wide-spread use in policy planning for innovation (Arnkil et al., 2010). The model that
has been developed for the present project is one that emphasizes the user aspect, and in which interactions
between strands develop and change according to context (Helms & Heilesen, 2011). The model (Figure 1)
distinguishes between "relationships" and "roles". Relationships exist between organisations and they evolve
rather slowly on continua from "governing to regulating", from "regulating to enabling", or from "implementing
to empowering". Roles are assumed by individuals interacting with organisations, and they are continually
shifting according to context.
Interacting with enterprise, the user may be a customer, an employee, or – in the present case – a learner
(apprentice). Interacting with the knowledge institution, the user may be a pupil, a teacher, a client, or an
informant. Interacting with government, the user may be a client, or a party. Thus, the "user" is a multidimensional phenomenon. At any particular moment, the set of relations is fixed. But relations are still multidimensional. That is, the learner is an apprentice (user – enterprise), but he is also a pupil (user – knowledge
institution), and a client, if for example he or she is receiving a student grant (user – government).
In most cases, determined by context, one particular dimension will be dominant. This is illustrated by the fact,
noted above, that the learners tend to see themselves either as apprentices or as pupils. Observers such as
researches and didactic designers are prone to do the same – overlooking the fact that the "user" is in fact a
construction serving a particular purpose. In order to bridge the gap between the different learning contexts it is
necessary to be aware of and to make the users aware of the multi-dimensionality of the user role.

User-driven innovation
Accepting that the user is a construction, then in designing for user needs it makes sense to involve the users
who actually experience their different roles rather than basing design on observations from one particular
outside perspective of the learning context (that of the researcher).
For decades, in designing IT-systems there has been a tradition of involving the users in cooperative,
participatory, or contextual design, and there is even an ISO-standard for it (International Organization for
Standardisation, 2010). In recent years, users have become increasingly engaged, not only as consultants, but as
co-creators and innovators in so-called user-driven innovation (Hippel, 2005; Nordic Council of Ministers,
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2006). User-driven innovation is a broad field that has developed from several different traditions one of which
is user-centered design (Halonen, 2010). The method employed in the current project has been inspired by the
user-centered design approach (Helms & Heilesen, 2012).

Figure 1: A quadruple helix model
Also in the field of education, methods exist for basing development processes on the experienced reality of the
users. A case in point is design-based research (Barab & Squire, 2004; Wang & Hannafin, 2005; Amiel &
Reeves, 2008). Still, it is not yet common to let students act as equal partners or innovation drivers in didactic
design.
The method adopted for the electrician apprentice case has been developed for the Danish ELYK-project the
main objective of which is to develop innovative didactic designs to help develop competencies in small and
medium-sized enterprises (Gynther, 2010). The method is visualized in the Quadrant Model (Figure 2).
The Model is circular, and it should be read clockwise starting in the upper left quadrant. The inner circle
enumerates four stages in design. The ones on the left (shaded grey) take place in the organisation. The ones on
the right take place in the research and development environment. The outer circle provides a label for the main
activities associated with each stage. The model suggests a chronological progression, but iterations may occur
within and across quadrants.
Observing current Practice (upper left quadrant) is the natural basis for developing designs for new practices or
modifying existing ones. Observation is practiced in various forms including document reading, interviewing,
and ethnographical observation. All types of actors involved in the practice should be consulted, and observation
includes explicit knowledge (curricula, setting, tools) as well as tacit knowledge (attitudes, general
circumstances, actual actions). The main objective at this stage is to provide the researchers and developers with
domain knowledge. Hence, the users act only as informers. Based on domain knowledge, the researchers arrive
at ideas on how to improve or change current practices.
Constructing in the Lab (upper right quadrant) is the initial stage of innovation where the ideas generated in the
first phase are used to head off discussions with the users on current practice, on how it may be augmented or
changed, and on how artefacts should be designed to support such processes. "Lab" is used to signify any space,
Proceedings of the 8th International Conference
on Networked Learning 2012 , Edited by:
Hodgson V, Jones C, de Laat M, McConnell D,
Ryberg T & Sloep P

ISBN 978-1-86220-283-2
91

physical or virtual, where researchers and users meet outside the actual work setting. Reflecting on their own
practice the users are invited to participate actively in proposing and challenging designs, or even state tasks in
new terms. Outcomes are various sketches and descriptions on the basis of which actual prototypes are
developed at the next stage. At this stage, roles begin to converge as researchers and users participate in the
design process on equal terms. Researchers as well as users representing all types of actors involved help
explore the case from various perspectives and on all levels from simple tool functionality and to relevance in a
company or school context.

Figure 2: The Quadrant Model
Co-constructing the Project (lower right quadrant) involves designing, building, testing and evaluating
prototypes. By "co-constructing" is meant that all users and researchers act as co-creators, and indeed partners,
irrespective of job-defined roles, contributing their competencies, experience, and perspective on the task. At
this stage, the outcomes are prototypes and designs that can be tested in a real-world situation.
Re-constructing new practice (lower left quadrant), the new designs and artefacts are introduced into,
implemented, adjusted, and integrated in the work environment. All users revert to their conventional roles, but
they may act as advocates for changing practices, thus facilitating adoption of the innovation. If successful, the
new practice will become routine and eventually may form the point of departure for a new cycle of innovation
processes.

Developing a didactic design
Empirical work
Initially, current practice was observed in a study involving interviews and ethnographical observation (Gleerup,
2010). Next, construction in the lab was carried out in the form of two workshops. In the first workshop, a class
of apprentices, some of their teachers, and representatives from local companies that accept apprentices
participated in two sessions of group work, first within and next across their job-defined roles. Finally, the
outcome of the group work was visualized in posters, presented and discussed. Input from the first workshop
was systematized by the researchers into categories defined by: a) relevance to education; b) user perspective(s)
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(apprentices, school, and company); c) ranking made by the workshop participants; and d) requirement for
involving technology. Based on this analysis, eight subjects were identified as potentially interesting, and a set
of rudimentary prototypes were designed so as to help visualize the design ideas. In the second workshop,
involving only pupils, the seven designs involving this type of user were discussed at length, leading to a
clarification of needs and goals, and to the reduction of the number of designs to three.
The co-construction phase was headed off by producing a new set of prototypes to be tested and further
developed in a real context. Co-construction was initiated at a workshop at school involving a class of
apprentices and their teachers, representatives from companies becoming involved, as the pupils entered a
period of practice. Given the physical framework of 18 apprentices testing designs in about as many companies,
the space for co-creation primarily had to be a virtual one, consisting of dialogues and reports in virtual space,
using text, images and video. However, some visits to companies were also carried out.
Netbased practices and needs
E-learning at the vocational school is based on Sharepoint 2007™. The system functions as an intranet with
newsletter and directory, and as a learning management system with time tables, class pictures, practical
information, assignments and teaching materials. Communication is from school to apprentice, and it is reserved
for registered faculty, administrators, and students. As noted in the introduction, the curriculum consists of
alternating periods of school and apprenticeship, the link between the two being the "practice form" that no one
seems to appreciate greatly. While working in companies away from school, the Sharepoint intranet has little to
offer the apprentices, and contact with school seems to dwindle. Socially and professionally, the apprentices
tend to be isolated from their classmates, barring informal private contacts. It was noted, however, that
apprentices like to share their successes in terms of images of jobs well done. Outside school, extensive relevant
information is available for electricians and apprentices at the website of the Danish union of electricians
(Dansk El-forbund, http://www.def.dk/).
The design ideas accepted by the apprentices relate to the conditions already described, involving facilitating of
communication between:





School and apprentice. The apprentices wish to remain in contact with school, and they need affirmation
that they are still receiving education.
Apprentice and apprentice. The apprentices wish to share experiences in a context not interfered with by
either school or the companies their work for. The bright side to this is the sharing of successes. But there is
also a desire to communicate critically about work conditions, notably violations of safety measures that
allegedly are not infrequent.
Apprentice and master. The need for this type of communication can be inferred from statements about the
"practice form". As discussed below, it may also involve communication with the school.

The prototypes
The prototypes developed have both a practical and a cultural dimension. As software they help perform certain
tasks better or in new ways. By they are also vehicles for developing and changing the more general practices of
interaction between the various actors.
As to the practical dimension, the task specific and general learning environment needs and requirements were
analysed by means of Bates & Poole's (2003) SECTIONS-model, focusing on organisational, technological,
pedagogical and communicative factors. On this basis, the project decided to develop prototypes on the Podio
online-platform for computer supported collaborative work. Podio (established 2009, company.podio.com) is
extremely versatile in terms of uses, and it provides simple and fast tools for developing apps. Podio runs on
computers as well as on tablets and mobile devices, and therefore it can be accessed easily from the work place.
Within a Podio "organisation" framework for the vocational school, a "space" was created for each of the design
ideas to be tested. Access to these spaces can be regulated so that only relevant users can access them. Each
space has an "activity stream" that helps provide awareness of other users and that also allows for a simple
dialogue in the form of comments.


The apprentice – apprentice space is the most restrictive, giving the apprentices a private space for sharing
experiences in words, images and videos. Its main app allows for an asynchronous threaded discussion in
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text, images and videos. A filter mechanism provides facilities for sorting postings in various ways,
including by tags so that the apprentices can develop their own categories of concepts. The space is meant
to help maintain social and professional contacts between apprentices during the long periods of working in
companies when they are not likely to meet often.
The school – apprentice space is a dialogical system with two apps by means of which every week the
school issues an assignment to be completed and submitted online in a forum or by e-mail. Only teachers
and apprentices can access the space. This space is meant to help maintain ties between school and
apprentice during practice periods, to train theoretical competencies, and also, importantly, to help the
apprentices maintain an identity as members of an educational community
The apprentice – master space is open to all users within the "organization" framework. Its main app is a
mini-portfolio based on the practice form. Having selected a practice period, the apprentice selects an entry
from the list of objectives (skills) for the practice period. This skill may be documented in text, photos, and
video. The space helps document the skills acquired by the apprentices, and by adding narrative and
visualisations to the items listed in the practice form, it makes it relevant to the daily life of the students,
drawing on their enthusiasm for sharing their achievements.

Changing practices
Working on new didactic designs by means of user-driven innovation is a challenging and rewarding process for
all actors involved, making them reflect on their own practices and providing them with a chance to test possible
futures in education within their particular field. Integrating the innovations into the organisation ("reconstructing" in the terminology of the Quadrant Model, Figure 2), however, is another matter. The user-driven
approach guarantees that within the organisation there will be actors with a profound understanding of the
innovations acting as ambassadors for change. But they are unlikely to succeed unless the new designs are
understood not only as solutions to concrete problems, but also as triggers for a broader discussion of pedagogy
and the organisation of work.
In the case of the electrician apprentices, where the modularisation of the curriculum has favoured an
understanding of school and apprenticeship as being separate worlds, the didactic designs are meant to bridge
the gap. Thus from the perspective of the apprentices, the designs facilitate community building; bringing the
school into the practice environment; and encouraging reflection on one's own practice. The electrician
masters/journeymen and the teachers, all partners in the design process, however, also need to reflect on how the
coupling of contexts affects relationships. In a sense, the apprentices are empowered both by input from school
that may be tested and reflected upon in a work setting; and by being able to document skills and practice-based
learning in such a way that it can serve as examples to be drawn upon in classroom teaching. Thus, in a wider
perspective, successful bridging depends on allowing the apprentices more actively and responsibly to
contribute to their own education.

Project outcomes
At the time of writing, the report on the case of training electrician apprentices at a vocational school in an
outlying area of Denmark has yet to be completed (Mogensen, Gleerup & Heilesen, 2012). Still, it is possible to
draw some general conclusions.
Firstly, the apprentices recognize that there are potentials in strengthening the interplay between learning taking
place in companies and at school. The portfolio in particular is a useful tool in that it helps bring out the
connection between and the progression in the learning requirements of the two different contexts. The
apprentices express an interest in having a platform like the Podio prototype introduced as a learning tool at the
workplace. There, it will be able to support the interaction between apprentice and more senior colleagues who
may also be able to make use of the knowledge offered to the apprentice through the net based tool.
Furthermore, it has been established that the apprentices while working in companies away from school
generally do not miss close contact with their classmates. Instead they orientate themselves towards the social
and learning environment constituted by the workplace and its employees.
Secondly, it has been demonstrated that by developing tools and structures for networked learning, it is possible
to support the learning processes of apprentices working in companies. An online learning platform offers the
apprentices opportunities for searching for and communicating informal and formal knowledge. This knowledge
becomes rooted in and integrated into the actual practice of learning, whether at school or at the workplace.
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Thirdly, the ELYK-project approach to user-driven innovation has been shown to have the potential for uniting
all actors involved in vocational training in a common effort to develop the quality of the educational program
by means of an increased insight into and communication of actual problems encountered in learning in
alternating, but coupled contexts.

References
Amiel, T., & Reeves, T. C. (2008). Design-Based Research and Educational Technology: Rethinking
Technology and the Research Agenda. Educational Technology & Society, 11 (4), 29–40.
Barab, S., & Squire, K. (2004). Design-Based Research: Putting a Stake in the Ground. Journal of the Learning
Sciences, 13(1), 1–14.
Bates, T., & Poole, G. (2003). Effective teaching with technology in higher education: foundations for success
(1st ed.). San Francisco, CA: Jossey-Bass.
Arnkil, R., Järvensivu, A., Koski, P., & Piirainen, T. (2010). Exploring the Quadruple Helix. Report of
Quadruple Helix Research For the CLIQ Project. Tampere: Work Research Centre, University of Tampere.
Christensen, O. (2010). Learning in Coupled Contexts. In T. Cerrato-Pargman, P. Hyvönen, S. Järvelä & M.
Milrad (Eds.), The First Nordic Symposium on Technology-Enhanced Learning (pp. 34-35). Växjö:
Linnnæus University.
Gleerup, J. (2010). Kompetenceudvikling i små og mellemstore virksomheder i regionale yderområder – og
potentialer i øget inddragelse af e-læring. http://www.elyk.dk/?download=Elyk_kompetencerapport.pdf.
[viewed 16 September 2011].
Gynther, K. (2010). Brugerdreven forskningsbaseret innovation af didaktisk design – transformative metoder i
forsknings- og udviklingsprojektet ELYK. Odense: KnowledgeLab, University of Southern Denmark.
Halonen, J. (2010). Research Framework and Methods Overview for User Driven Open Innovation: FS- UDOI
Booster. http://www.flexibleservices.fi/files/file/pdf/UDOI_B_deliverable_310410_final.pdf. [viewed 17
September 2011].
Helms, N. H., & Heilesen, S. B. (2011). Framing Creativity. User-driven Innovation in Changing Contexts.
European Journal of Open, Distance and E-Learning (Special Themed Issue on Creativity and Open
Educational Resources (OER)). http://www.eurodl.org/materials/special/2011/Helms_Heilesen.pdf. [viewed
15 January, 2011].
Helms, N. H., & Heilesen, S. B. (2012). Designing for Innovation – Constructing the User. Scandinavian
Journal of Educational Research, (submitted).
Hippel, E. v. (2005). Democratizing innovation. Cambridge, Mass.: MIT Press.
International Organization for Standardisation. (2010). ISO 9241-210:2010. Ergonomics of human-system
interaction -- Part 210: Human-centred design for interactive systems.
http://www.iso.org/iso/iso_catalogue/catalogue_ics/catalogue_detail_ics.htm?csnumber=52075. [viewed 17
September, 2011].
Jørgensen, C. H. (2004). Connecting work and education: should learning be useful, correct or meaningful?
Journal of Workplace Learning, 16(8), 455- 465.
Mogensen, K., Gleerup, J., & Heilesen, S. B. (2012). Den Digitale Læringsbro. Et forsøg med brugerdreven
innovation og kompetenceudvikling i vekselvirkende uddannelseskontekster. Roskilde: Knowledge Lab.
(Forthcoming).
Nielsen, K. (2009). A collaborative perspective on learning transfer. Journal of Workplace Learning, 21(1), 5870.
Nordic Council of Ministers. (2006). Understanding User-Driven Innovation. TemaNord, 2006(522).
Prensky, M. (2001). Digital Natives Digital Immigrants. On the Horizon, 9(5).
Schwencke, E., & Larsen, A. K. (2011). Spenningsfeltet mellom ”nytte” for bedriften og ”frirom” for studenten
- Et samarbeidsprosjekt mellom skole og arbeidsliv for gjensidig påvirkning og ønske om forandring. Nordic
Journal of Vocational Education and Training, 1(1), 1-14.
Wang, F., & Hannafin, M. J. (2005). Design-Based Research and Technology-Enhanced Learning
Environments. Educational Technology Research and Development, 53(4), 5-23.
Wilbrandt, J. (2002). Vekseluddannelse i håndværksuddannelser. Lærlinges oplæring, faglighed og identitet.
København (Copenhagen): Undervisningsministeriet, Uddannelsesstyrelsen.

Proceedings of the 8th International Conference
on Networked Learning 2012 , Edited by:
Hodgson V, Jones C, de Laat M, McConnell D,
Ryberg T & Sloep P

ISBN 978-1-86220-283-2
95

Acknowledgements
This paper has been written under the auspices of the ELYK-project (2009-2012, http://www.elyk.dk) which has
been funded by the European Regional Development Fund and the Danish Enterprise and Construction
Authority. The authors wish to thank Carsten Storgaard for contributing to workshops and prototype
development.

Author CVs
Janne Gleerup (gleerup@ruc.dk) holds a Ph.D. in Psychology and Educational Studies, Roskilde University.
She is doing research in the field of working life, focusing on patterns of employee participation at the
workplace, e.g. related to the implementation of new technologies and e-learning based strategies of competence
development in public and private organizations.
Simon Heilesen (simonhei@ruc.dk) is an associate professor of net mediated communication. Currently, he is
doing research in 1) introducing e-learning in small and medium-sized enterprises by means of user-driven
innovation; 2) strategies for developing faculty ICT-competencies. He is scientific consultant to University
College Zealand, co-editor of an e-learning journal, and a member of various national e-learning networks.
Kevin Mogensen (kevin@ruc.dk) holds a Ph.D. in Psychology and Educational Studies, Roskilde University.
He is a postdoctoral researcher specializing in boys' and men's risk strategies and the uses of technologies in
education and everyday life. Currently, he is researching user-driven innovation of e-learning supported
vocational training and education.

Proceedings of the 8th International Conference
on Networked Learning 2012 , Edited by:
Hodgson V, Jones C, de Laat M, McConnell D,
Ryberg T & Sloep P

ISBN 978-1-86220-283-2
96

