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   Introduction 

 The transition from the industrial to the knowledge or networked society, together 
with the worldwide digitalization and e-permeation of our social, political and 
economic lives, has brought challenges to the educational system. The speed of 
change increases and actualizes questions, such as: What does it mean to be a well-
functioning citizen? Which knowledge and competencies do people and societies 
need to adapt to cope with the emerging social formation of the networked society? 
How can the educational system meet the challenge of the changing conditions? 
During the last decade, some challenges to the educational system have become 
manifest. New key competencies have been described, and they have gradually 
become part of the overall learning objectives at all levels of education, along with 
the demand that information and communication technology (ICT) is integrated 
into education. In the same process, the educational system faces an increasing 
demand for productivity that tends to confl ict with learning quality, as learning is 
a process that takes time. 

 Based on our experience with education at university level through two and 
three decades and the above-mentioned changes and challenges, this paper aims to 
present an innovation of learning in the networked society by contributing with a 
theoretical design for learning model. 
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   Background 

 The latest decades of transformation have produced new concepts and phenomena 
addressing globalization, the new economy and key competencies for the future, 
each of which, in turn, becomes dialectically constituting and constituted actors in 
the ongoing transformation. There are several designations for the outcome of the 
transformation:  information society, knowledge society  and  networked society.  The 
term information society came into use in the 1950s and relates to early digitaliza-
tion and data management (Masuda  1980  ) . Knowledge society (Stehr  1994  )  refers 
to a society, where knowledge has become a commodity – a dominant value and 
component of human activity. Networked society (Castells  2000  )  is a broad socio-
logical term that refers to the principal organizational forms: ad hoc networks in a 
global economy that are made possible by worldwide e-permeation. We choose 
Castells’s term, as it most adequately embraces the totality of the transition and the 
challenges that the educational system encounters. 

 Castells (ibid.) points to central characteristics that have already emerged from 
the transition from industrial to networked society, and describes the new societal 
structure in three dimensions. (1)  Informational : The capacity to generate knowl-
edge and process information determines productivity and competitiveness. 
(2)  Global : Development of a worldwide IT infrastructure provides strategic activities 
with the capacity to work as a unit on a planetary scale. Globalization is highly 
selective and links to value anywhere while discarding anything (people, fi rms, 
territories, resources) that has no value or becomes devalued. (3)  Networked : The 
connectivity of the global economy generates a new form of organization, the  net-
work enterprise , comprising either fi rms or segments of fi rms, where the unit of 
production is no longer the fi rm but the business project. In the New Economy, 
work and employment are defi ned through fl exibility and mobility, and the people 
who work in this system are  fundamentally divided into two categories: self-
programmable labour and generic labour.  Self-programmable labour is equipped 
with competencies for lifelong learning, in particular, the autonomous ability to 
retrain/adapt to new conditions and challenges. In contrast, generic labour is 
exchangeable and disposable. A third category is discarded, devalued people who 
are already becoming socially excluded not only in developing countries, but also 
in western countries.

  “… the fact that the world is e-permeated means that those who can understand and com-
fortably use e-facilities are signifi cantly advantaged, in terms of educational success, 
employment prospects and other aspects of life” (   Elearning Europa,  2006 )   

 In the last decade, both national and international governments and business 
organizations (G8, OECD, UN) have focused on how to meet the challenge of the 
networked society. The general understanding is that a society meets the challenge 
when citizens and employees possess the competencies of the self-programmable 
labour. OECD’s  (  2001  )  key competencies for a knowledge-based or networked 
society bear close resemblance to Castells’s self-programmable labour. In  2006 , 
the G8 World summit put focus on innovation and the subsequent demands on 
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education in the twenty-fi rst century and the European Parliament and the Council 
recommended that:

  “Key competences in the shape of knowledge, skills and attitudes appropriate to each 
context are fundamental for each individual in a knowledge-based society. They provide 
added value for the labour market, social cohesion and active citizenship by offering fl exibility 
and adaptability, satisfaction and motivation. Because they should be acquired by everyone, 
this Recommendation proposes a reference tool for the Member States to ensure that these 
key competences are fully integrated into their strategies and infrastructures, particularly in 
the context of lifelong learning” (EU  2006  ) .   

 In the following, we lean on Castells’s concept of self-programmable labour, but 
as  self-programming  has technological connotations, we prefer to use designations, 
such as lifelong learning and self - initiated learning.   

   Educational Challenge 

 The above-mentioned challenges to the educational system represent forces that 
pull in contradicting directions and leave education and learning open for inter-
pretation within at least two meta-discourses (Dyson  1999  ) . The  political–ethical 
discourse  is ideological and philosophical. It focuses on the good life and what 
ought to be done; it also concentrates on the development of a new educational 
paradigm inspired by social constructivist and constructivist theory. The general 
consensus is that learning – including acquiring key competencies – needs time to 
mature. The  economic–pragmatic discourse  is currently based on liberalist eco-
nomic theory and demands fast, effi cient, predictable and controllable productivity 
from the educational institutions. Because they are based on entirely different 
grounds and objectives, the meta-discourses are mutually incompatible and generate 
a paradox. At the political level, the paradox appears as a tension between, on the 
one hand, New Public Management’s quantitative demands for increasing productivity 
in terms of students per time unit and the institutions as economically profi table 
units, and, on the other hand, the qualitative focus of the learning paradigm on 
content and the demand for self-initiated lifelong learners. This paper addresses this 
paradox. The aim is to suggest strategies for innovation of learning in the networked 
society by contributing with a theoretical design for learning model. 

 Our point of departure is the didactic design approach based on Scandinavian 
constructivist and social constructivist traditions. The overall design for teaching and 
learning is based on Dewey’s Experiential Learning  (  1974  ) , Klafki’s exemplary 
principle  (  1971  )  and the Critical Design for Learning, where the group is the organi-
zational form of learning practice  ( Negt  1975 ; Schäfer and Schaller  1973  )  .  In 
Denmark, these strands have merged into problem-oriented project pedagogy (POPP) 
(Dirckinck-Holmfeld  2002 ; Illeris  1989  ) . POPP is founded on exploration, dialogue, 
collaboration and the participants’ own experience in relation to a given subject, and 
centres on problem formulation and enquiry of exemplary problems. In online and blended 
mode educations, POPP merged into computer-supported collaborative learning as 
an overall model of design for teaching and learning (Dirckinck-Holmfeld  2002  ) . 
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The core principles in POPP are: the  experiential approach ,  abduction  (qualifi ed 
guessing),  knowledge sharing  and  negotiation of meaning.  We also incorporate problem-
based learning (PBL) (Barrows and Tamblyn  1980  )  and case-based learning (CBL) 
(Shulman  1992  ) . POPP, PBL and CBL share the same constructivist and social con-
structivist learning principles. However, POPP is distinguished from PBL and CBL 
at the outset of the learning process. In POPP, it is the students who defi ne their area 
of interest within the subject matter and choose the problem they want to investigate, 
whereas in PBL and CBL, it is the teacher who defi nes the problem. 

 Within designs for teaching and learning, such as POPP, the paradox appears as 
an increasing tension between the open design (political–ethical discourse) and the 
curriculum size, learning objectives, evaluation forms and demand for productivity 
(economic–pragmatic discourse). The Danish adjustment of the universities to the 
EU Bologna process (Europe Unit  2006  )  has turned the universities into business 
organizations, where future resources for teaching are dependent on previous 
productivity. The present consequence is that educational resources are reduced 
(economic–pragmatic discourse) while curricula are growing (political–ethical 
discourse). In practice, the contradicting forces confront students with a heavy 
workload and time pressure. The paradox appears as the students’ personal cost-
benefit analysis of the balance between in-depth studying (political–ethical 
discourse) and just passing a given course (economic–pragmatic discourse). 

 Students’ personal negotiation of strategy under stressful circumstances tends to 
favour the economic–pragmatic side (Biggs  1999 ; Lawless and Allen  2004 ; Levinsen 
 2006  ) . Phenomenologically, this manifests itself in students who have not read the 
theory before joining formally organized learning activities. They hope for or expect 
that teachers will FILL their knowledge gap by presenting a digested version of the 
literature. But educating students for the networked society means to educate them 
for an unpredictable future, to support their understanding of the emerging learning 
paradigm, and to scaffold their process of becoming self-initiated and critical 
lifelong learners. However, when performing POPP under the current conditions, 
we are confronted with the students’ cost-benefi t strategies as they navigate through 
the study programme under time pressure. The paradox exposes itself at this level 
as students who demand instructional teaching, where we stress constructivist 
and social constructivist approaches. 

 Our challenge is to maintain and develop the quality of learning under the present 
conditions. To do this, we fi nd it necessary to circumvent the problems of time pres-
sure and content. Incremental efforts in dealing with the paradox have turned time into 
a scarce resource and made stress the most prevalent disease in the western world. 
These efforts can be described using the concepts of  single-loop learning  = refl ection 
 in  action, and  double-loop learning  = refl ection  on  action (Argyris  1977  ) :

   Efforts to do increasingly more of the same at a higher speed correspond to • 
organizational single-loop learning.  
  Efforts to FILL the knowledge gap represent a change of teacher strategy without a • 
change of basic premises. This corresponds to organizational double-loop learning.    

 Single- and double-loop learning are reactive strategies (Ackoff  1976  ) ; however, 
instead of reacting to solve the paradox, we suggest that we exploit the paradox and 
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its inherent power (Hastrup  1999  ) . This implies a change from a reactive to a proactive 
and interactive strategy (Ackoff  1976  )  and a shift to organizational  triple-loop 
learning  – refl ection on action    (Hauen et al.  1998 ; Yuthas et al.  2004  ) , which 
involves a larger context around the practice. Triple-loop learning also implies a 
radical change of the involved parties’ mental models and basic assumptions. Hence, 
proactive and interactive strategies may move the paradox from a  Catch 22 – situation  
into a  thinking out of the box – situation . The paradox and its implications have to 
be met by a proactive strategy and radical innovation. This is the starting point 
for our explorative and experience-based work, which we present theoretically as 
the model of design for learning in the following.  

   The Vision: Design for Learning Model 

 In our teaching, we are confronted with the paradox at fi rst hand:

   At the level of educational practice, the paradox appears as a tension between • 
the quality of the educational outcome measured against the defi ned learning 
objectives.  
  At the level of the individual, the paradox appears as a tension between students • 
who perform cost-benefi t strategies to deal with time pressure measured 
against learning as a time-consuming social activity, and immersion into the 
subject matter.    

 The challenges we encounter are twofold: fi rst, at the level of society and orga-
nization, and second, at the level of education practice. At the level of society and 
organization, the questions are: How can we maintain the quality of education 
under the current conditions? How can we scaffold students’ acquisition of key 
competencies for the networked society? And how can we scaffold students passing 
of exams? As mentioned, students hope that teachers will present a digested version 
of the literature at formalized sessions. They hope teachers will FILL their knowl-
edge gap, establish the necessary set of concepts, and provide a reading guide for 
success during self-study periods. 

 However,  fi lling the gap  is a questionable approach for several reasons.  Filling the 
gap  equals the behaviourist theory of  transmission of information  between teacher 
and student. The theory is fi rmly rejected from the constructivist position and contra-
dicts everything that the Scandinavian tradition stands for. It is also found that stu-
dents – when exposed to stressful conditions – do not study the literature (Levinsen 
 2006  ) . Instead, they begin to work on the assignment without exploring the topic, and 
perform only scattered ad hoc reading. Consequently, students reach deep understand-
ing accompanied by productive frustration (Illeris  2006  )  only just before the assign-
ment is to be handed in, all of which infl uences the quality of learning. Thus,  fi lling 
the gap  is an incremental and reactive solution that pushes the problems ahead. 

 The proactive strategy maintains that students  bridge  the knowledge gap 
themselves; accordingly, our design for learning must maintain a focus on transfer, 
knowledge construction and self-initiated learning (self-programming). At the level 
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of educational practice, the question then becomes: How do we maintain the core 
principles:  experiential approach ,  abduction  (qualifi ed guessing),  knowledge 
sharing  and  negotiation of meaning ? 

 For this purpose, we have developed the design for learning model that aims to 
scaffold students’ internalization of important and framing concepts of the subject 
matter when they come unprepared for class. The challenge is extensive: (1) to 
construct a design for learning model that matches learning in a networked society 
and, at the same time, bypasses the consequences of the time pressure while still 
reaching the learning objectives; (2) to operationalize the model into various 
specifi c educational activities. The vision is to:

   Kick-start students’ productive frustration and refl ection.  • 
  Bridge the knowledge gap and compensate for the lost time.  • 
  Kick-start students’ production of (new) knowledge.  • 
  Provide students with a scaffold for approaching the theory, and support their • 
reading refl ection and operationalization of the theory during the self-study 
periods.    

 The empirical studies and experiments that ground the model were performed as 
part of the blended mode Danish Master’s programme in ICT and Learning (MIL), 
which has been the subject of research from many perspectives during the 10 years 
since its establishment. The research and refi nement of the model took place during 
a specifi c MIL course in  Interaction Design  over 3 years from 2007 to 2009. This 
paper is a theoretical presentation of the model, and we elaborate on our empirical 
work elsewhere (Levinsen  2009  ) . The modifi cations based on MIL were supple-
mented by experiences gained from applying the model to a course in qualitative 
research methodology offered as part of the blended mode graduate programme 
 Psychological Pedagogy  at the Danish University School of Education. 

 The design for learning model is both an analytical tool for retrospective analysis 
and a design tool for the construction of new designs for teaching and learning. 
However, we delimit the scope of this paper to the theoretical presentation of the 
model as a design tool. In the following section, we present the theoretical 
framework of our design for the learning model that encompasses three stages of 
construction: (1)  conceptual modelling , based on Darsø’s  (  2001  )  dynamic knowledge 
map, (2)  orchestration,  staged as a complex framework based on Bohr’s comple-
mentarity principle  (  1957  ) , and (3)  operationalization , containing the directions 
for students’ performance in practice when the design model is applied in a specifi c 
context.  

   Conceptual Model: Based on Darsø 

 POPP and the Scandinavian constructivist tradition of  design for learning  are based 
on group work and projects. In the book  Innovation in the making   (  2002  ) , Darsø 
unfolds her theory of group dynamics and project management in relation to innovation 
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and learning in organizations. Darsø’s concepts  preject, pre-project  and  project  
(ibid: pp 31) and their relation to time serves as a conceptual framework for the fi rst 
step in our model: Development of a conceptual model for learning. 

 The  ideal  process of knowledge construction in POPP can be described along a 
timeline. To begin with, the students’ body of knowledge consists of divergence 
along with ignorance. This is the period when students construct their bearings and 
identify landmarks of the new subject through exploration, meaning negotiation, 
knowledge construction and innovation. This early phase encompasses explorative, 
as well as non-linear and divergent activities, and aligns with Darsø’s  preject . 
Hereafter follows a period with goal-oriented research and refi nement. This phase 
encompasses the problem statement and goal-oriented research, which are linear 
and product-driven activities that align with Darsø’s  pre-project . The goal-oriented 
period gradually transforms into a structured period with analysis when the 
assignment is produced. The activities in this phase are convergent and linear, 
aligning with Darsø’s  project . 

 However, as discussed above, the ideal process does not occur. The fi rst phase 
which aligns with the preject (mandatory for POPP), as constructivist and social 
constructivist design for learning is missing because students do not prepare for the 
formally organized sessions. Any learning model must address this. The basic aim 
of our model is to create space for the preject activities to unfold, and the aim of the 
preject activities is to force students to  bridge  their knowledge gap. 

 Preject participants (and students too) bring whatever resources they possess 
into the preject (ibid, p. 321); thus, the prejects draw on divergent knowledge in 
terms of tacit knowledge, as well as conscious everyday and qualifi ed knowledge. 
Prejects also draw on the participants’ ignorance regarding the subject and on 
the emerging relations among participants. The conceptual model needs to build 
on students’ resources prior to a formalized activity, and must therefore actualize 
students’ knowledge from the everyday arena and bring it into the specialized arena 
of the subject matter. 

 In POPP, learning is linked to refl ectivity and productive frustration. Darsø 
stresses that refl ectivity depends on, and is initiated by, conscious awareness of 
what she calls  bifurcation points , which appear when the participants are confronted 
with dilemmas and genuine problems. In other words, there are situations of pro-
ductive frustration, where the participants have to negotiate choices in order to pro-
ceed. For every negotiation and choice, the time trajectory of the preject becomes a 
path of bifurcation points that Darsø describes as  “rather like ‘forks in the road’ 
leading to different futures ” (ibid, p 326). According to Darsø, refl ectivity and learn-
ing are linked to the participants’ awareness of their choices and deselections, as 
well as their awareness of how they negotiate decision-making. Thus, ongoing doc-
umentation of bifurcation points allows the participants to backtrack their process 
and explore alternative choices if necessary.

   Central specifi cations of the conceptual model are the support of the students’ • 
awareness of the trajectory of bifurcation points and the actualization of the 
students’ prerequisites.    
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 Based on her empirical studies, Darsø defi nes two dimensions of major 
importance for innovative and knowledge constructing group dynamics to succeed 
– the  Relational dimension  and the  Complexity dimension  (ibid, p. 332). The relational 
axis refers to the degree of collaboration and group dynamics, and the activities 
must pass beyond the  Sharing Barrier,  where it becomes “essential for the group to 
share.” The complexity axis refers to the complexity of the challenge that the group 
faces. Here, the group’s challenge must pass beyond the  Uncertainty barrier , that is, 
the challenge must move from simple or complex puzzles for which an unambiguous 
solution can be found (fi rst loop learning) onto genuine problems, where conditions 
and solutions are both ambiguous and uncertain (second and third loop learning). 
Darsø’s model also operates with the concept of  The Edge of Chaos.  This is the area 
where the activity passes beyond barriers where the participants are challenged 
(1) to negotiate meaning and (2) to explore and construct (for them) new knowledge 
on the basis of their everyday and qualifi ed knowledge, tacit knowledge and the 
realization of ignorance.

   The area at the Edge of Chaos is the area where the preject unfolds.    • 

   Activity Specifi cations 

 In the following, we focus on the preject and the activities that a preject may 
contemplate. 

 Our design aims to actualize the students’ informal resources in terms of every-
day and qualifi ed knowledge through carefully designed activities at the  Edge of 
Chaos . When everyday resources are externalized through practice, they may con-
stitute a basis for constructing common grounds and clarifying concepts. Further, 
everyday resources may function as vehicles for refl ectivity and knowledge con-
struction, as teacher’s direct awareness to their alignment with the theory of the 
subject matter. For example, the everyday activity of deciding what is practical to do 
when we want to know about something aligns with the specialized activity of 
methodological research design, and the everyday realization of ignorance aligns 
with the specialized activity of formulating research questions. 

 Applying these thoughts to Darsø’s model (Fig.  14.1 ), the relational axis repre-
sents designed scenarios that aim to frame group work in order to push the partici-
pants’ negotiation of meaning toward the establishment of common grounds, while 
their shared and collaborative activities are pushed above the sharing barrier. The 
complexity axis represents designed challenges that aim to confront participants 
with genuine dilemmas and problems, and to push their activities beyond the uncer-
tainty barrier in order to reach the state of productive frustration that facilitates 
learning and refl ectivity.  

 A successful design of the two axes may push the groups’ shared activity into the 
area at the  Edge of Chao s. This is where the roles that are designed for participants 
will scope the actions towards actualizing participants’ qualifi ed and everyday 
knowledge together with their tacit knowledge in a way that addresses theory in 
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everyday language. Pushing the activity into the Edge of Chaos creates a fi eld of 
tension that may facilitate the actualization of the four core principles of POPP: 
experiential approach, abduction, knowledge sharing and negotiation of meaning. 

 However, the participants’ practice must be supported in practice – not only 
framed and initiated. In order not to move out of the preject and into the succeeding 
pre-project, it is, according to Darsø, important that participants are aware not only 
of how they communicate, but also of their progress and bifurcation points. In order 
to achieve this, it is imperative that participants maintain an abductive approach and 
avoid making attempts at persuasion or jumping to conclusions. To support the par-
ticipants’ practice in this direction, our design for learning model faces the chal-
lenge of how to balance productive frustration with static deadlock or destructive 
chaos. Therefore, the last claims to our conceptual model relate the maintenance of 
the process and how to obtain that balance:

   The abductive approach is maintained through the description of the groups’ task • 
as open-ended and explorative.  
  The awareness of bifurcation points and choices is heightened through a demand • 
for documentation and the actual focus of the documentation: choices, deselec-
tions, decisions and arguments.  
  The ongoing negotiation of structuring of the groups’ collaboration is maintained • 
through a script that defi nes the groups’ task.    

 Thus far, Darsø’s model has served as a vehicle to develop a general conceptual 
model and general specifi cations of our design for learning model. The next steps are 
how to orchestrate and then operationalize the conceptual model in specifi c cases.   

  Fig. 14.1    Redesigning Darsø’s model       
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   Orchestration: Bohr’s Principle of Complementarity 

 Orchestration can be understood in terms of a score of music or the script of a play. 
Here, orchestration means to transform the conceptual model claims into a script for 
concrete practice. The main challenge of our model is the general inherent contra-
diction in education between the complexity and scope of a curriculum as content 
and the time pressure on students. Students have no time to digest or touch upon the 
entire content and its implications. As it is currently defi ned, the conceptual model 
cannot deal with this challenge. This is where Bohr’s complementarity principle 
becomes relevant. 

 Bohr’s complementary principle relates to quantum physics, but already in 1934 
Bohr saw its relevance in relation to the humanities and as a contribution to 
epistemology (Bohr  1957,   1964 ; Favrholdt  1992,   2009 ; Faye and Folse  1994 ; 
Levinsen  2005  ) . According to Bohr, there exists a material world independent of 
our consciousness. However, any phenomenon is a construction that cannot be 
separated from the observer, the position or the context, and consequently 
all phenomena are situated and relative to the observer and observation as 
agency (Barad  2007 ). Bohr’s epistemology bears strong resemblances, that is, to 
Heidegger’s phenomenology, and this is not accidental, as Heidegger was inspired 
by Bohr and Quantum Physics when he developed his phenomenology (Glazebrook 
 2000 ). However, Heidegger did not elaborate on Bohr’s complementary principle 
and Bohr’s idea of the complementary image with regard to the humanities and 
social sciences and the relation between objectivity and construction regarding 
knowledge. Therefore, it is necessary to turn to Bohr’s original writings (   Bohr  1934 , 
1961) and present Bohr’s complementary principle and the complementary image 
in order to explain the method of orchestrating the conceptual model. 

 Bohr’s epistemology rejects the positivist correspondence principle, and recog-
nizes that some objects and events cannot appear as phenomena. They can only 
appear indirectly as index signs, as they evade both observation and language – they 
are inexpressible. However, according to Bohr, it is possible to know something 
about objects that we can never observe as phenomena. The only way to obtain 
knowledge is through construction based on assumptions. In this sense, Bohr bears 
similarity to social constructivism. A classic example deals with the object of  light . 
From one position,  light  appears as the phenomenon of waves, while from another 
position, it appears as particles. Bohr argues that in order to express the complex 
and inexpressible object of  light,  we have to accept that  light  (though we can never 
know what light  is ), can be both wave and particle, but it cannot be observed as both 
at the same time. In order to obtain knowledge, Bohr argues that we have to specify 
the conditions of observation and be precise in our use of language. This is what 
Bohr refers to as objectivity. The construction of knowledge is based on the use of 
metaphors that allow us to construct complementary images, which may serve as 
boundary objects or vehicles to communicate about and explore inexpressible 
objects and events (e.g. black holes). 
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 In current humanities and social sciences,  complementarity  is generally understood 
holistically – as the construction of a whole out of complementary elements or per-
spectives, similar to the Yin-Yang Principle (see e.g.    Wenger  1998 , p. 232). 

 According to Bohr’s complementary principle, there will always be blank areas in 
the image. Some of these gaps may be fi lled with new knowledge, as in the holistic 
interpretation of complementarity. Other areas are inexpressible and can only be 
bridged through interpretation and construction based on assumptions. According to 
Bohr, the complementary perspectives do not have to be logically consistent, com-
patible or even measurable. Thus, unlike other approaches, the different pieces or 
perspectives in a Bohrean complementary image cannot be expected to fi t like the 
Yin-Yang principle or a jigsaw puzzle (Lemke  2000  ) . 

 Bohr stresses that the only language we can use to share and explore our comple-
mentary images of the inexpressible and the knowledge gaps is everyday language. 
We have to be precise in our use of language in order to share the conditions of 
observation and the use of metaphors. In this sense, Bohr’s complementary princi-
ple offers a dimension to Darsø’s preject as a metaphor for the construction of 
meaning and the use of everyday language in the construction of knowledge at the 
Edge of Chaos. 

 In the humanities and social sciences, dynamic objects and events, such as life, 
learning, thoughts, practice and competencies, possess qualities similar to Bohr’s 
inexpressible objects – they are complex and they possess dimensions that evade 
language and phenomenological appearance. Still, we can know something about 
them and negotiate their meaning. This is also the case with subject matters and 
curricula where our learning model may be applied. The assumption is that when 
students need to share the distributed knowledge later in the course, they may all 
contribute to their shared construction of a complementary image of the curriculum 
and the related practices. Therefore, the idea of applying the complementary prin-
ciple to the conceptual model is to orchestrate the time-space relations in order to 
facilitate the distribution of knowledge and the construction of a shared comple-
mentary image of the curriculum.

   The model aims at exposing students to essential parts of the curriculum and to • 
support the construction of a shared complementary image of the curriculum.    

   Operationalization 

 As previously described, our intentions are to pro-act and develop a  design for 
learning  aimed at learning in the networked society. Thus far, we have described 
the conceptual model and the orchestration .  The last step in the process is  opera-
tionalization , which can be understood as the score that a conductor follows during 
a concert or the directions that technical staff uses during the dramatic stage 
performance. 
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 In order to proceed from the conceptual level to application in practice, three 
steps are necessary. First, it is necessary to identify the core content of the curricu-
lum that may serve as the backbone for the operationalization. Second, a suitable 
frame must be decided upon – pedagogic knowledge management – for the activity. 
Finally, the time–space relation must be formalized as a time–space relation script 
that both set the stage for the group activities and frame the maintenance of the 
preject. 

   Choice of Core Content 

 The design of the time–space–content relations in the actual practice must be 
centred on the core content. The core content of a curriculum is an individual and 
contextualized choice of a suitable backbone for designing the time–space relation. 
Therefore, the core content has to fulfi l a set of requirements regarding the construc-
tion of a specifi c time–space operationalization (Fig.  14.2 ): 

   The core content must facilitate the widest range of aspects of the full curriculum • 
to be actualized and negotiated.  
  The relation between activity and core content must exploit the participants’ • 
everyday experiences and language in a way that actualizes the theory.  
  The core content may invite activities that align with the core principles of POPP: • 
experiential approach, abduction, knowledge sharing and negotiation of meaning.    

 Usually, the core content is the content that formalized learning objectives are built 
on in terms of defi ned learning objectives and the description of course progression. 

Group 1

Group 3Group 4

Group 5
Group 2

Role play
Edge of chaos
Bifurcation points

Jigsaw rotation
Distributed

Knowledge
Complementary

image

Final productProject start

Design
Test and
evaluation

Identify
specifications

and needs

Physical design

Core content specification
Adctualize maximum aspects of curriculum

Our choice:
Iterative interaction Design Life Cycle Model

  Fig. 14.2    Illustration of core content and choice of activity       
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Accordingly, it is relatively easy to identify core content, but as the following 
case of applying the model demonstrates the nature and scope of core content may 
differ considerably, depending on the specifi c context. 

 In the blended mode MIL case of interaction design, the core is about designing 
and creating something new in the world (Cato  2001 ; Winograd  1996  ) . Therefore, 
the curriculum covers the full process from initiating an idea to a fi nal and 
released product. In this case, the core content was identifi ed as a dynamic, 
iterative and progressive lifecycle model (Sharp et al.  2007  ) . As everyone has 
tried to create something for a specifi c purpose and has experienced with projects 
in their everyday arena, students can be expected to actualize this knowledge 
during the performance of the activities. Similarly, as everyone in their everyday 
arena has tried to observe something for a specifi c purpose and has experienced 
gaining information and knowledge through inquiry and listening, we may expect 
students to actualize these everyday competencies during the performance of the 
designed activities.  

   Pedagogic Knowledge Management 

 The next step in the process addresses the challenge discussed above, namely, that 
students cannot be expected to know everything in a subject or a curriculum even 
though they must be aware of the totality and be able to address, refl ect on and use it. 
 Pedagogic knowledge management  is coined by Holm Sørensen in relation to studies 
in the primary school (Sørensen et al.  2010  ) , but according to Holm Sørensen the 
concept is applicable to all educational practices at all levels. Holm Sørensen defi nes 
 pedagogic knowledge management  as a strategy that aims to organize knowledge 
sharing and to facilitate an organizational culture, where allocation of time for 
dialogue and activities that externalize tacit knowledge and ignorance among learners 
becomes an obvious aspect of learning. It is central to pedagogic knowledge manage-
ment that formal and informal learning strategies are given equal importance. 

 The adequate choice of pedagogic knowledge management design depends on 
the nature of the core content and the specifi c activities that the core content may 
contemplate. However, the specifi cation demand for pedagogic knowledge manage-
ment in this context is to facilitate the widest range of knowledge distribution among 
students in order to support the succeeding construction of shared complementary 
images of the curriculum. Hence, the demands for the strategic approach become:

   Mix participants as much as possible in various constellations according to the • 
time available.  
  Distribute core content as much as possible among participants.    • 

 No matter what the choice of organization is of the pedagogic knowledge 
management, the aim of the operationalized model is to support refl ectivity and 
learning. Therefore, groups are requested to document their work process and the 
bifurcation points in terms of important arguments, choices and deselections. The 
tools for documentation are written notes, photos and video recordings. 
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 Holm Sørensen suggests several models of organizing pedagogic knowledge 
management (ibid, p. 216) that may be useful in this context. However, some core 
contents and learning objectives require more complex designs of pedagogic 
knowledge management. 

 In MIL, the students were organized in semester study groups of four to fi ve 
students. During the preject case work, the members of the study groups were mixed 
in core content-related activities according to a pedagogic knowledge management 
matrix that aims at a maximum distribution of students’ experience with the core 
content. The matrix ensures that all semester groups will eventually have members 
that together have addressed all aspects of actualized theory. Therefore, the matrix 
also facilitates the semester groups in achieving a shared construction of a comple-
mentary image of the curriculum.   

   Jigsaw Rotation or the Café Model 

 Another way of initiating a wide distribution of knowledge is to organize students 
in groups and have each group work with a genuine problem for a specifi ed amount 
of time, and then require some of the group members to change groups – and roles 
– before a new task is taken on. In our rotation, only two members stay in the 
original group. One acts as a host for the guests from other groups, the other acts 
as a participant observer. 

 The work up to this point is shared and challenged in the new group constel-
lations. First, the host tells the guests about the original group’s work, bifurca-
tion points, decisions and doubts, what the group found important, etc. Afterwards, 
the guests are allowed to ask explorative questions, but they are not allowed to 
argue or air opinions. A specifi c time is allocated to this activity, after which all 
guests return to their original group and share their experiences: What did we 
learn from meeting the other groups? The teams are asked to present what they 
have learned in a video documented plenary session, which is also shared online 
after the session. 

 At the MIL course, the groups were given the task of designing and performing 
user-involving design interventions. Each group covered one step in the lifecycle; 
early conceptual exploration, proto-typing and fi nal usability test. The rotation 
ensured that all semester groups had members who had experienced one of the 
core actor positions in interaction design. After the session, the groups shared 
their experiences and presented the most important things they had learned in the 
plenum. In this case, the whole session was recorded on video for students to use 
for further analysis. 

 Ideally, this set-up aims to ensure that all core actor positions and method-
ological considerations are actualized during the activity. 
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   Operationalization – Script Specifi cation: Team 1 Example 

 The stage for group work is set through a script that frames the time–space–content 
relations of the activity. The choices in our example cases lean on classic role-play 
theory (Johansen and Swiatek  1991  )  but could just as well lean on other frame-
works. However, a role-play is a suitable choice, as it scopes specifi c challenges 
(complexity axis) and limits the participants to act within constraints (relational 
axis). The role-play scripts are built on a formula that forces the groups’ task into 
the  Edge of Chaos . The script is designed to drive the role-play through the POPP 
core principles:  experiential approach ,  abduction  (qualifi ed guessing),  knowledge 
sharing  and  negotiation of meaning  in relation to an everyday approach to the 
theory of the subject matter (Fig.  14.3 ).  

 The reader may recall that we understand learning as linked to the participants’ 
 conscious awareness of bifurcation points  and the  choices and deselections  related 
to these and the  negotiated decision-making  of how to proceed. In order to facilitate 
the awareness and to maintain the process in the preject phase, the script also 
instructs students in:  Who does what during the activity?  
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  Fig. 14.3    Operationalization       
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 In the MIL case, the script may look as follows:     

   Discussion of Initial Findings 

 The reader may recall that with our design for learning model the aim is to 
scaffold students’ framing of concepts of the subject matter. This model is developed 
as an answer to the paradox of time pressure and growth of curriculum workload 
to which students develop cost-benefi t strategies, e.g. demanding instructional 
teaching and coming unprepared for class. In the following, we touch upon some 
initial fi ndings. However, we must stress that our work is explorative. Our data 
collection was motivated not only by the fact that our work was explorative and 
iterative, and that we needed to be able to follow the learning process, but also by 
the need to refl ect upon the design for learning model. There are indications that 
scaffolding was constructed during the 4-h teamwork session and was transferred 
to the following period of online work, where students worked on a fi nal eight-
page case assignment. 

            Step 1:  The team participates in the creative process of designing the story-
board and the set-up for the explorative conversation.  

  Step 2: Divide the following roles between you:

   One test leader  • 
  One video recorder  • 
  Two observers – to take notes  • 
  The rest of the group members move to Team 2    • 

 Their role in Team 2 is: one acts as test subject and the other observes and 
takes notes of the process 

 For those who stay in Team 1: You will have guests from Team 5. One acts 
as your test subject and the others observe and take notes. 

 When the test is fi nished everybody returns to his or her original team.  

  Step 3:  Analyze the process and data and prepare a short presentation based 
on the following questions:

   How did the process evolve?  • 
  What did you learn about designing test material?  • 
  What did you learn about carrying out a test?  • 
  To what one has to pay special attention?  • 
  What turned out to be diffi cult or surprising?  • 
  Are there any special challenges in your method?     • 

  Step 4:  We meet in the plenary room where the teams and their fi ndings – 
followed by discussion.     
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   Scaffold to Enhance Quality of Learning 

 The 4-h set-up confronts students with the fact that they come to the shared activity 
from different positions with different preconceptions and horizons of understand-
ing. The role-play forces students to externalize their different positions and make 
these positions tangible. Through this process, students may come to meta-refl ect 
on the reality of their different positions, e.g. which strategies for negotiation and 
decision-making were chosen, and how they dealt with this complexity in practice. 
In this way, students may take on both the participant inside-out position and the 
contemplative outside-in position, and these positions allow for perception and 
externalization of emerging problems and support; plus, they enhance scaffolding. 

 At the 4-h seminar, the main themes for meta-refl ections were:

   Pilot studies prior to actual tests.  • 
  Role of test leader.  • 
  Need for specifi cations of users’ tasks in test design.  • 
  Relationship between test leader and user.  • 
  The applied HCI technique and the test purpose.    • 

 In the students’ case reports 2 months after the online period – it must be remem-
bered that the students were no longer in the seminar design teams, but had returned 
to their original semester groups, taking with them new knowledge and competencies 
– students refl ected upon the same issues as in the F-2-F seminar. However, the 
students also unfolded new themes, e.g. how to manage unforeseen events during a 
test, such as a technological breakdown, users uninterested in the test task, or the 
meaning of core concepts. Students carried the issue of unforeseen events into a 
discussion of the test leader’s role, leading to meta-refl ection and the recognition 
that a test leader must be able to change roles. These refl ections reveal complemen-
tary perspectives and include refl ections on the language of the subject matter. One 
project group described surprise at the users’ behaviour. The users were children and 
they did exactly as instructed, reading  the whole  text  very carefully  – which is atypical 
for Danish second graders. The group refl ected critically on their choice of test leader 
– the children’s teacher. They reasoned that children see and relate to the teacher as 
a teacher rather than as a test leader, and they behave accordingly. This led to the 
complementary perspective of the teacher, and the diffi culties he may have had in 
assuming the role of test leader. The group reasoned that a relationship is an interac-
tion, deeply embedded – in this case – in an established teacher–pupil relation. They 
concluded that a test leader must be a person the test subjects do not know. 

 In former MIL courses, before we introduced the design for learning model and 
the 4-h script, our experience as supervisors for the semester group assignments was 
that we had to force students to refl ect critically on theories and methodologies 
(second and third loop learning). Students had diffi culty understanding the assign-
ment requirements and the intellectual learning goals of the course. Their theoreti-
cal work involved retelling the theory – or worse, applying theory mechanically – as 
if it could be used directly off the shelf. 
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 In the new design, we found that students refl ected critically upon the theoretical 
frame and concepts in the project reports. For example, one group carried out a 
theoretical analysis of an existing e-learning Web site. The fi rst step was based on 
guidelines for the design of digital interfaces, enabling students to identify inconsistent 
use of graphics, problems with the layout and navigation, and lack of aesthetics. 
Their second analytical step was a clarifi cation of the interactive functions (conver-
sation and consultation) and the identifi cation of the underlying grid structure of the 
Web site. They further enhanced their theoretical conceptual analysis with the quali-
tative dimensions: immersion and agency. In a fi nal step, they uncovered the social 
constructivist learning perspective – the original basis for the Web site – and showed 
how the visual design, the navigation and other aspects did not support this. This 
last step may be perceived as an indication of triple-loop learning, implying that a 
radical change of students’ mental models and basic assumptions has taken place.  

   Concluding Remarks 

 We suggest that the unfolding of new themes and the meta-refl ections that embed 
complementary perspectives are indications that scaffolding has been constructed, 
i.e., it is transferable and does support students in their online project work. The 
scaffolding makes it possible for students to maintain progression of the learning 
process also in the online period as self-initiated learners. This suggests that our 
design for learning model does circumvent problems with time pressure and content, 
and enhances genuine learning. Moreover, the model shows potential in exploiting 
the power of the paradox. 

 A fi nal refl ection takes us back to international organizations, such as the G8 and 
the OECD. In their understanding, the future of the world will depend critically 
upon people’s competencies in knowledge construction, skills, adaptability and 
ability to enter into lifelong learning. But as Castells  (  2000  )  points out in his theory 
on the networked society and in his notion of self-programmable labour, the essence 
is the ability of the human being to be self-initiated, retrain oneself and to adapt to 
new conditions and challenges. If we accept this claim, the learning needs and the 
educational system warrant innovation. We suggest that our model is a contribution 
to the innovation of the networked society’s design for learning.       

   References 

    Ackoff, R. L. (1976).  En ny fremtid formes . København: Nyt Nordisk Forlag.  
      Argyris, C. (1977).  Double-loop learning in organisations.  Harvard Business Review.  
    Barad, K. (2007). Meeting the Universe Halfway: Quantum Physics and the Entanglement of 

Matter and Meaning: Duke University Press  
    Barrows, H., & Tamblyn, R. (1980).  Problem-based learning: an approach to medical education  

(Medical education, Vol. 1). New York: Springer.  
    Biggs, J. (1999).  Teaching for quality learning at university . Buckingham: Open University Press.  



25514 Innovating Design for Learning in the Networked Society

    Bohr, Niels (1934). Atomic theory and the description of nature. 1934: UP, Cambridge, England, 
1961.  

    Bohr, N. (1957).  Atomfysik og menneskelig erkendelse . København: Schultz.  
    Bohr, N. (1964).  Atomfysik og menneskelig erkendelse II . København: J.H. Schultz Forlag.  
    Castells, M. (2000). Materials for an exploratory theory of the networked society.  British Journal 

of Sociology, 51 (1), 5–24.  
    Cato, J. (2001).  User-centred web design . Pearson Education: Addison-Wesley.  
    Darsø, L. (2001).  Innovation in the making  (1st ed.). København: Samfundslitteratur.  
   Dewey, J. (1974 [1938]).  Erfaring og opdragelse . København: Chr. Ejlers.  
    Dirckinck-Holmfeld, L. (2002). Designing virtual learning environments based on problem orien-

tated pedagogy. In L. Dirckinck-Holmfeld & B. Fibiger (Eds.),  Learning in virtual environ-
ments  (pp. 31–54). København: Samfundslitteratur.  

    Dyson, A. (1999). Inclusion and inclusions: theories and discourses in inclusive education. In 
H. Daniels & P. Garner (Eds.),  World yearbook of education 1999: inclusive education  
(pp. 36–53). London: Kogan Page.  

   EU (2006). Recommendation of the European Parliament and of the Council, of 18 December 
2006, on key competences for lifelong learning.  Offi cial Journal L 394 of 30.12.2006 .  

   Europe Unit (2006).  Bologna Process.    http://www.europeunit.ac.uk/bologna_process/index.cfm    . 
Accessed 22 Jan 2011.  

    Favrholdt, D. (1992).  Niels Bohr’s philosophical background . København: DetKgl. Danske 
Videnskabernes Selskab, Historisk-Filosofi ske Meddelelser.  

    Favrholdt, D. (2009).  Filosoffen Niels Bohr . København: InformationsForlag.  
    Faye Jan & Henry J. Folse. (1994). Niels Bohr and contemporary philosophy: Springer.  
    Glazebrook, T. (2000) Heidegger´s philosophy of science: Fordham University Press.  
   G8 (2006). G8 Wold Summit in St. Petersburg – July 16, 2006.   http://en.g8russia.ru/docs/12.html    . 

Accessed 22 Jan 2011.  
    Hastrup, K. (1999).  Viljen til Viden. En humanistisk grundbog . København: Gyldendal.  
    Hauen, F., van Strandgaard, V., & Kastberg, B. (1998).  Den lærende organisation  (2nd ed.). 

København: Peter Asschenfeldts Nye Forlag.  
    Illeris, K. (1989).  Pædagogikkens betydning . København: Unge Pædagoger.  
    Illeris, K. (2006).  Læring . Roskilde: Roskilde Universitets Forlag.  
    Johansen, C., & Swiatek, E. (1991).  Rollespil . Frederiksberg: Bogfabrikken Fakta.  
    Klafki, W. (1971).  Bildungstheorie und didaktik . Beltz: Weinheim.  
    Lawless, N., & Allen, J. (2004). Understanding and reducing stress in collaborative e-learning. 

 Electronic Journal of eLearning, 2 (1), 121–127.  
    Lemke, J. L. (2000). Material sign processes and emergent ecosocial organization. In P. B. Andersen, 

C. Emmeche, N. O. Finnemann, & P. V. Christiansen (Eds.),  Downward causation: minds, bodies 
and matter  (pp. 181–213). Århus, Sweden: Aarhus University Press.  

   Levinsen, K. (2005).  Virtuel Uddannelsespraksis. Master i IKT og Læring – et casestudie i hvor-
dan proaktiv proceshåndtering kan forbedre praksis i virtuelle læringsmiljøer . Ph.D. Thesis. 
København: Department of Informatics, Copenhagen Business School.  

    Levinsen, K. (2006). Collaborative on-line teaching: the inevitable path to deep learning and 
knowledge sharing?  Electronic Journal of eLearning, 4 (1), 41–48.  

    Levinsen, K. (2009). A didactic design experiment – towards a Network Society Learning 
Paradigm.  Designs for Learning, 2 (2), 34–55.  

    Masuda, Y. (1980).  The Information Society . Tokyo: Institute for the Information Society.  
    Negt, O. (1975 [1968]).  Sociologisk fantasi og eksemplarisk læring . Roskilde: RUC forlag.  
   OECD (2001). Meeting of the OECD education ministers – Paris, 3–4 April 2001.   http://www.

oecd.org/dataoecd/40/8/1924078.pdf    . Accessed 22 Jan 2011.  
    Schäfer, K. H., & Schaller, K. (1973).  Kritische Erziehungswissenschaft und kummunikative 

didaktik . Heidelberg: Quelle und Meyer.  
    Sharp, H., Rogers, Y., & Preece, J. (2007).  Interaction design  (2nd ed.). NY: Wiley.  
    Shulman, L. (1992). Toward a pedagogy of cases. In J. H. Shulman (Ed.),  Case method in teaching 

education  (pp. 1–30). New York: Teachers College Press.  



256 K.T. Levinsen and J. Nielsen

    Sørensen, B. H., Audon, L., & Levinsen, K. (2010).  Skole 2.0 . Aarhus: KLIM.  
    Stehr, N. (1994).  Knowledge societies . London: Sage.  
    Wenger, Etienne (1998). Communities of practice:Learning, meaning and identity. Cambridge 

University Press.  
    Winograd, T. (1996).  Bringing design to software . Stanford: Stanford University and Interval 

Research Corporation. Addison-Wesley.  
    Yuthas, K., Dillard, J. F., & Rogers, R. K. (2004). Beyond agency and structure: triple-loop learn-

ing.  Journal of Business Ethics, 51 , 229–243.     


	Chapter 14: Innovating Design for Learning in the Networked Society
	Introduction
	Background

	Educational Challenge
	The Vision: Design for Learning Model
	Conceptual Model: Based on Darsø
	Activity Specifications

	Orchestration: Bohr’s Principle of Complementarity
	Operationalization
	Choice of Core Content
	Pedagogic Knowledge Management

	Jigsaw Rotation or the Café Model
	Operationalization – Script Specification: Team 1 Example


	Discussion of Initial Findings
	Scaffold to Enhance Quality of Learning
	Concluding Remarks

	References


