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Editorial / Welcome statement

Dear reader,

You are now reading the proceedings from the fifth Designs for Learning Conference — DfL 2016,
taking place 18-20th May 2016 in Copenhagen, Denmark.

At past Designs for learning conferences, the proceedings consisted of extended abstracts. We
have this year introduced new formats for papers, containing both full papers and short papers. In
this process we have heightened the academic standard of review for full papers and have at the
same time kept the possibility for submitting a more open and work-in-progress type of work
through the short papers. As the requirements for the two forms have been a little different, the
proceedings therefore consist of two publications this year: One contains the full papers and is
published by Aalborg University Press in their e-book series, the other is the collection of short
papers, together with information on keynotes and accepted panels/workshop. Both are published
via open access.

The conference theme this year is: designing new learning ecologies. This theme includes areas
such as designs for learning and change, connecting design, theory and practice, and
reconceptualising learning. A total of 35 papers have been accepted for the conference: 18 full
papers and 17 short papers. The accepted papers revolve around a broad range of research
subjects and practices within the conference theme. These include methodological questions,
discussions of design-based research, presentations of educational designs and discussions of
perspectives on designs for learning as self-regulated learning or social semiotics explorations,
and so forth.The overall Designs for learning community is facilitated through a collaboration
between three Scandinavian universities (Stockholm University, Aalborg University and the
University of Bergen). This year the organizing committee at Aalborg University, both hosts the
biannual conference as well as the double blind peer-reviewed international online journal,

published by Stockholm University Press, Designs for Learning (http://www.designsforlearning.nu/)

We hope these proceedings will bring you enjoyment and inspiration!

From the organizing committee:


http://www.designsforlearning.nu/

Anne-Mette Nortvig, Birgitte Holm Sgrensen, Morten Misfeldt, Rikke @rngreen, Benjamin Allsopp,
Birgitte Henningsen and Heidi Hautopp



Designing for Ba: knowledge creation in a university classroom

By HEILYN CAMACHO & MAYELA COTO
Aalborg University, Aalborg, Denmark

Universidad Nacional, Heredia, Costa Rica

The aim of the present study was fo design a university classroom as a learning environment that
promotes knowledge creation. An exploratory study, which used images and Lego serious play
materials, was designed and implemented at the Universidad Nacional in Costa Rica. The study
uses serfous play and flow theory as principles to create a learning space where students interact
with each other and with the subject in order fo creale and share knowledge. The main data
collected were videos with audios showing the inferaction between students while participating in
four different learning activities. The results indicated that the designed activities had the potential
fo promote the interaction between tacit and explicit knowledge, which support the knowledge
creation process. The “World Café” activity contributed to the Originating Ba from which the
knowledge creation process begins. The ‘Drawing a Poster” and “Constructing theories with
Legos” activities were key in promoting the inferaction between tacit and explicit knowledge. In
addijtion, the fact that students had to translate their knowledge into concrete and understandable
models strongly support the Dialoguing Ba. The Lego activity was fundamental in providing the
Systemizing Ba. Furthermore, the use of drawings and Lego materials allow more embodiment

participation and flow experience, which support the knowledge sharing.

Keywords: Ba, knowledge creation, flow experience, serious play

INTRODUCTION

In the last decades the research community has been developing theoretical and empirical
evidence of incorporating the knowledge creation in the classroom (Tan, So, & Yeo, 2014). As
Scardamalia and Bereiter (2006) suggest, there is a need to change the focus of construction of

knowledge from the individual to the collective. They argue that education needs to be refashioned



in a fundamental way so that students are initiated into a knowledge creating culture and see

themselves as part of a global effort to advance knowledge.

There are different perspectives of knowledge creation that have been developed from different
contexts and research communities, for example knowledge building (Scardamalia & Bereiter,
2006), expansive learning (Engestrdom & Sannino, 2010) and organizational knowledge creation
(Nonaka & Takeuchi, 1995). In this paper we have chosen to work with Nonaka and Takeuchi’s

model.

The research question of the study was: how fo design university classrooms as environments to
promote knowledge creation? We take as a starting point that learning experiences can be
enjoyable and designed a exploratory study to promote knowledge creation using design principles
borrowed from the theories of serious play (Hinthorne & Schneider, 2012) and flow
(Csikszentmihalyi, Abuhamdesh, & Nakamura, 2014) These theories address how students
experience educational contexts and how this affects the learning experience and motivation. The

study took place at the School of Informatics, Universidad Nacional, Costa Rica.

The following section will review the main theoretical tenets, while section Il will provide an
overview of the study methodology and the learning design. Section IV presents the results and

discusses the findings. The paper closes with concluding remarks in section V.

THEORETICAL FRAMEWORK

Knowledge creation

According to Nonaka and Takeuchi (1995) the creation of knowledge is a spiral process of
interactions between explicit and tacit knowledge, where “tacit knowledge is personal, context-
specific, and therefore hard to formalize and communicate”, and “explicit knowledge refers to

knowledge that is transmittable in formal, systematic language” (p. 59).
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This interaction between tacit and explicit knowledge is represented by the SECI model

(Socialization-Externalization-Combination-Internalization):

Socialization refers to the transfer of tacit knowledge between individuals through interaction and
shared experiences.

Externalization refers to the conversion of tacit knowledge to explicit knowledge. Involves the
articulation of tacit knowledge in an explicit and consistent way, so that it can be understood by
other individuals.

Combination refers to the process of converting explicit knowledge into more complex explicit
knowledge. It involves reconfiguring the existing explicit knowledge, which is completed, orderly,
re-categorized or re-contextualized for the creation of new and more complex explicit knowledge.
|nfernalization refers to the conversion of explicit knowledge into tacit knowledge. It consists in

understanding and incorporating explicit knowledge as tacit knowledge.

Another important concept introduced by Nonaka and Konno (1998), is the concept of Ba as a
means of describing where and how knowledge is created. According to the authors, the process
of knowledge creation cannot be free from context. It is context-specific in terms of who
participates and how they participate and Ba offers such a context (Nonaka, Toyama, & Konno,
2000). Ba can be thought of as a shared space for emerging relationships where information is
interpreted to become knowledge, and it is a concept that unifies physical space (office), virtual
space (e-mail) and mental space (shared ideals). In that sense, Ba should be considered a
framework in which knowledge is activated as a resource for the creation of new knowledge. To
Nonaka et al. (2000), the key concept in understanding Ba is /nteraction, because it is in the
interactions amongst individuals or between individuals and their contexts where knowledge is

created.

There are four types of Ba which are related to the four stages of the SECI model (Nonaka &
Konno, 1998; Nonaka et al., 2000) and which are related to two dimensions: type of interaction
(whether the interaction takes place individually or collectively) and media (whether the interaction

is face-to-face or through virtual media).
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Originating Ba: defined by individual and face-to-face interactions. It is a place where individuals
share feelings, experiences and mental models. It offers a context for socialization.

Dialoguing Ba. defined by collective and face-to-face interactions. It is a place where tacit
knowledge (mental models and skills) is shared through dialogues amongst participants. It offers a
context for externalization.

Systemizing Ba: defined by collective and virtual interactions. It is a place where explicit knowledge
can be transmitted to a large number of people. It offers a context for combination.

Exercising Ba: defined by individual and virtual interactions. It is a place where individuals embody

explicit knowledge. It offers a context for internalization.

In this paper, we are mainly concerned in how to design for Ba, in the sense of creating a learning
context where students interact amongst them and with the content to create, share and utilize

knowledge.

In order to design for Ba we drawn in two other theoretical backgrounds: the Serious Play theory
(Hinthorne & Schneider, 2012) and Flow theory (Nakamura & Csikszentmihalyi, 2014), which are

presented in the following sections.

Serious play

The serious play perspective was inspired by Lego serious play (LSP) methodology. It is a
methodology that encourages creativity, sharing and reflection. Key elements of LSP are the use
of metaphors, storytelling and creation of meaning and understanding of a problematic situation
with peers. In this methodology, people use Lego bricks to make a series of structured exercises
during which they build models that metaphorically represent their personal, educational or
organizational challenges. These 3D models serve as a basis for group discussion, knowledge

sharing, problem solving and decision making. (Kristiansen, Rasmussen, & Wallace, 2014).

The philosophy behind the creation of LSP was to change the constraints of mode (from work
mode - cognitive experiences and deliberate intentions — to a play mode - cognitive, social, and
emotional experiences and emergent intentions) and media (from two-dimensional, text and

computer-based verbal and graphical to Legos bricks, a three-dimensional and tactile media) when
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developing business strategies in order to get a more innovative and creative content (Roos,

Victor, & Statler, 2004).

Roos et al (2004) define serious play as “a mode of activity that draws on the imagination,
integrates cognitive, social and emotional dimensions of experience and intentionally brings the

emergent benefits of play to bear on organizational challenges.” (p. 563)

Serious play creates opportunities for imagination and creative thinking. By participating in serious
play, people have the opportunity to imagine and use new frameworks for decision-meaning,
expression and interaction. Such imaginative function helps participants to think outside the box
and find innovative solutions to complex challenges. Besides, the creative process of collaboration
between participants facilitates communication and allows the development of shared meaning
(Statler et al., 2009, cited by Hinthorne & Schneider, 2012). Rieber, Smith & Noah (1998) propose
serious play as a suitable characteristic for learning situations that demand creative higher-order

thinking and a strong sense of personal commitment and engagement.

In this study, we use a serious play perspective to design a playful context aimed to promote
creativity and imaginations to promote student's collaborative work and the generation of shared

meanings and understandings about the topic of participatory design.

Flow theory

According to Nakamura & Csikszentmihalyi (2014), some activities may be so attractive that our
mental focus is shifted away from our environment and allow us to focus exclusively on the task.
The term "flow" is used to describe the people experience in these situations. “Flow is a subjective
state that people report when they are completely involved in something to the point of forgetting

time, fatigue, and everything else but the activity itself’” (Csikszentmihalyi et al., 2014, p. 230).

Csikszentmihalyi et al (2014) state that people constantly evaluates the quality of their experiences

and often will decide to continue or not an activity based on their evaluations. In that sense, the
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experience of flow is a powerful motivating force, because when one person is fully involved in an

activity, he/she tends to find the activity enjoyable and intrinsically rewarding.

Flow experiences can be reproduced by providing three conditions: (1) there are a clear set of
goals for the activity; (2) there is a balance between perceived challenges and perceived skills; and
(3) you receive clear and immediate feedback. These three activity features promote the
intrinsically rewarding experiential involvement that characterizes flow (Csikszentmihalyi et al.,

2014).

According to some researchers (Guo, Klein, Ro, & Rossing, 2007; Ho & Kuo, 2010; Pearce, Ainley,
& Howard, 2005), there is a relationship between flow experience and learning outcomes. The
Flow experience, characterized by concentration, control and enjoyment, can lead to better
learning outcomes, as long as the experience considers the balance of challenge and skill,

feedback, and goal clarity.

In this study, we provided the three conditions for flow in order to facilitate learning and

engagement of students in the learning activities.

METHODOLOGY

The research question of the paper is: how fo design university classrooms as environments fo
promote knowledge creation? In answering the research question there are two objectives, one
theoretical and one practical. We need to identify theoretical principles for designing for Ba and we
want to apply and evaluate them in a real environment. As such, and according to our theoretical
background, we designed an exploratory study aimed to learn about the subject of participatory
design and with the following main design principles:

1. Promote the interaction between tacit and explicit knowledge, in order to facilitate the creation of
knowledge process.

2. Using a playful mode of teaching for facilitating student's collaborative work and the generation

of shared meanings and understandings about the topic of participatory design.
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3. Provide the three conditions for Flow - clear goals, balance between challenges and skills, and
clear and immediate feedback -, in order to facilitate learning and engage students in the learning

activities

Within the curriculum of System Engineering at the Universidad Nacional in Costa Rica, students
have to learn about the design process of information systems. The study aimed to design a
lesson of three hours in a way that was fun and enjoyable for students, but at the same time
effective for the creation of knowledge about concepts of participatory design. The educational

activity will facilitate students understanding of participatory design approach.

The participants in the study were around 100 students from the 5 groups of the course “Systems
Engineering 1I”, from five different class groups (around 15-25 students each one). At the
beginning of the class, the students were asked to sign the informed consent form in which they
agreed to participate in the study. Three of the groups were video recorded and at the end of the
class all the students gave a short feedback about their experience. Thus, qualitative data sources
include this “final impression” of the students about the activity and the videos.

Regarding the data analysis we followed the iterative process proposed by Denscombe (2007):
preparation of the data, familiar with the data, interpretation of the data (coding, categorizing and
conceptualizing), verify the data and representation of the data. First, we watched the videos of
the three groups, in some way we let the data “speaks”, we did not categorize neither relate the
data with the theory. We took notes on interesting behaviour and patterns. We analysed those
notes and define some categories, then we watched the videos again to check if some of the
patterns and behaviours were present in all the groups or how similar behaviour could be related.
After this, we created a final set of categories to look at the data in detail. Those categories were a
combination of the first categories and new categories based on the theory. This third round of the
process we looked mainly to the videos of the one of the groups, but checking sometimes to the
other groups to confirm some aspects. In this step of the data analysis, we captured pictures from
the videos, transcript students comments and we took notes that allowed us to interpreted different
situations. The aspects of serious play and flow were analysed from students’ feedback and the

observation of their behaviour in class (during the session and through the videos). Afterwards, we
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interpreted the data in relation with the design and the knowledge creation process to draw some

conclusions.

Designing for Ba — design of the classroom

The paper presents the design of three hours class environment as Ba. The design aimed to foster
mainly three of the steps of the knowledge creation process (socialization, externalization,
combination), and for each of them includes diverse activities and the use of 2D and 3D artifacts.
Each activity in the design was aimed to facilitate one Ba and all together create the general Ba for

knowledge creation.

The Ba can be a physical, virtual and/or mental space. In the design we considered the physical
and the mental spaces. In the mental shared space, we tried to develop shared norms and rules
among the students. One of those mental spaces was the serious play mode. We clearly
explained to the students that the study was aimed to develop knowledge on a specific topic but
we also believed that we could do that in a playful atmosphere. Furthermore, we presented the
students the rules for the different activities: be open to new ideas and concepts, listen, share
knowledge and information, learn with and from peers, be respectful, the opinion of each person is
equally important, all ideas are valuable. The three main instructions were: play, enjoy and learn.

With these rules we wanted to change the mindset of the students about being in a class.

The physical shared space is composed of diverse face to face activities:

World Café about participatory design. A World Café is defined as “a simple yet powerful
conversational process for fostering constructive dialogue, accessing collective intelligence, and
creating innovative possibilities for action” (Brown, Isaacs, & Community, 2005, p. 3). World Café
is organized around questions and people move from one group to the other. The idea of using
World Café was to share and circulate the ideas, thoughts and experiences among students. We
aimed at foster as much as possible that the students would have the opportunity to be exposed
and share ideas with many peers as possible. This activity was decided to promote socialization in

the knowledge creation process and is defined as the Originating Ba.
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Drawing a Poster. this activity was considered part of the Dialoguing Ba with the aim of foster
externalization. The idea was that the tacit knowledge that students have shared about
participatory design during the World Café could be concreted in a drawing where they needed to
tell about what is participatory design. For this activity students got papers, color pens, color
markets and color chalks. Each group presented their drawing.

Constructing theories with Legos: For this activity each group got two bags of Lego bricks, from the
LSP kits. Each group was assigned to use Legos to represent one of the methodologies for
participatory design: Design thinking, future workshop, LSP, etc. The argument for using Legos in
this activity was that constructing theories on 3D models will help the students to move from
abstract to concrete and make the understanding of the concepts more memorable as well as the
play element that the Legos imply. This was aimed to promote the phases of externalization and
combination in the knowledge creation process, that is Dialoguing and Systemizing Ba.

Lecturing. as each group need to present their Lego model, between each presentation there was
a short lecture of 10-15 minutes to reinforce the key aspects of each of the methodologies, as well

to complete lack of information in the Lego models. This was designed as a Systemizing Ba.

All activities were designed taking into account the actual skills of the participants. The proposed
tasks were easy to reach by them. The activities have clear objectives that were communicated to
students before to start and while students were progressing they received feedback from

researchers. Hence, we carefully created the three conditions for Flow.

DATA ANALYSIS

In this section we present the results of analyzing the interaction of one group. We decided to
focus in just one group due to the big amount of data for each of them and because after viewing
several times all the videos we concluded that the behavior of all groups were similar. The group

was conformed by 15 students; within the group there were 4 subgroups.

We studied the data to analyze how the different activities promoted the creation of different Ba
that would foster three of the steps of the knowledge creation process: socialization,

externalization, and combination and how the designed class could foster knowledge creation in
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general. It is important to clarify that one of the process of knowledge conversion could has been
fostered for several activities, for example, socialization was fostered during the World café

activity, as well during the construction with Legos and drawing.

Originating Ba

Sharing and discussing mental models is a key element for knowledge creation. As the World café
is based on questions, and people discuss as if they are in a café, it worked well to introduce the
topic and get students to share their thoughts, experiences and mental models around the topic of
participatory design. In order to answer some of the questions, they discussed their mental models
as computer science students:

"l think that we, as computer engineers, not are used to go beyond ...";

"you know how if works but when the user is there you don't know how fo infegrate him";

... through years one develop its own way of doing things ..."...."
Furthermore, the activity facilitated activating previous knowledge in the students, which could also
be understood as an activation of tacit knowledge. As an example, there was a question about
which of the participatory design methodologies they considered that it might be more useful to
apply in their current design project. Three of the group members seemed to be blank on the
response and had no clarity on how the methodologies could relate to their project, but when
another student said they had been using similar activities to engage users, not with the names of
those methodologies but with similar objectives, suddenly one of the other students said "Now, that
you mentioned it, yes, we have used the same activity, but we modified it to capture different

details that we were interested on... "

Socialization was also fostered during the Lego and draw activities. In general, the materials infuse
emotions in the process of communication (Roos et al., 2004), which is one of the aspects of
socialization (Nonaka et al., 2000). Using stickers, draws and Lego bricks helped the students to
express, discuss and reflect upon emotions, which may not be so evident in the oral
communication. In Figure 4, students draw the user with a happy face and the designer with sad

face. When asking why this representation, they expressed their frustrations and challenges to
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communicate with the user. This opened the opportunity to discuss those kind of challenges and

ways to overcome them.

Figure 4: Participatory design poster

Participation is a key aspect of socialization. During the “regular oral activities” that faculty used to
promote in class, the only way of participation that students have is voice. They need to fight for
participate or if they do not want to participate it is also easier not do that. However, in the drawing
and in the Lego activities, the materials become another medium to participate and communicate,
it was evidence what Roos has defined as object-mediated communication (2006). As he has
stated, object mediated communication becomes deeper because the people involved have
constructed their objects. It was noticed in the groups that sometimes one student was drawing
something and talking and then another student added something to the drawing while the first
student was still talking and drawing. Naturally, students started to discuss how the new object in
the drawing connected with the whole idea and this dynamic contributed very much to the spiral
process of interactions between explicit and tacit knowledge (Nonaka & Takeuchi, 1995). This
phenomena was even more present during the Lego activities, in which the participation was
higher because all the students were participating in the construction of the Lego model. They
were adding pieces to the model and explaining and giving meaning, this was a way to open a

space to participate. This broke the sit back model of the traditional classroom.

Dialoguing Ba

Common characteristics in Dialoguing Ba are the articulation of knowledge, use of metaphors, and

common language. The Dialoguing Ba was mediated with artifacts as Legos and materials to draw.
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The use of materials in the process of knowledge creation helps to simplify complex concepts and

concretize abstract knowledge and information allowing students “to see and touch” the concepts.

According to Roos (2006, p. 80), “When we shift our thinking to landscape images we convert our
discomfort with time and meaning into familiar world of geographical space. Landscape images
can draw on all our senses and thereby allow us to express ourselves in a way more sense for

others”.

The construction of the poster about what was participatory design, helped them to shape and
form their definition and understanding about the concept. As Nonaka & Konno (1998) expressed,
through dialogue student’'s mental models and skills were converted into common terms and
concepts, and in that sense, the activity had the potential of being the place where tacit knowledge
was made explicit (externalization process). Through the poster they externalized their
understanding in a tangible and sharable way which was used to discuss with the whole group.

Figure 1 shows the externalization of subgroup # 4 about what is participatory design.

Figure 1: Poster of participatory design

The draw is full of metaphors with meaning, it helped them to think and discuss abstract concepts
in a more creative way, and at the same time the draw is a medium to give physical form to their
thoughts. In summary, they explained that the rainbow represents a bridge between two worlds:
computer engineering developers and users. Each colour of the rainbow represents a different

aspect of the user centered design process and the heart is the representation of the final software
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product in a participatory design process. It can be seen, that students involve emotions in their

representations, something that is not always easy to achieve only by oral communication.

Continuing with the analysis, the Lego models also become a tangible representation of
theories/concepts/experience that can be interpreted, discussed and evolved. With the Legos they
created 3D landscapes to represent and discuss their knowledge and understanding. During the
construction of this landscape, they defined and agreed upon a common understanding and
renamed the concepts while they went through a sense making process to put together their

thoughts in a common representation, which has a story to be told.

It is possible to state that 3D artifacts better helped students to externalize tacit knowledge. From
Figures 2 and 3 it is possible to see the Lego model of subgrupo#4, which was representing the
Design Thinking methodology. When explaining their model, the Lego gives the facility to move
and add objects to explain better their meaning. In the image of the right, we can see that the black
fence is not any more in the representation, because the students removed it, as the fence
represented barriers between the designer and the client (the lion), so the first steps is to remove
the barriers and start getting to know the client. Many examples like this are found in the different

Lego models that students built.

Figure 2 and 3: Design thinking methodology built in Legos
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Systemizing Ba

While students were building their model, they had the opportunity to combine the different bodies
of explicit knowledge held by each of them. In addition, they had to sort, add and recontextualize
those bodies of knowledge in order to create a new more complex explicit knowledge that could be
shared with the other groups. This process of creating explicit knowledge from explicit knowledge
is referred to as combination and it is associated to the Systemizing Ba (Nonaka & Konno, 1998).
This process was supported and built up by the short lectures, where they received new theoretical

concepts.

Embodiment, flow experience and serious play

Both, 2D and 3D artifacts allowed embodiment of the students during the class. During the world
café activity the students should stand up and change of table each time that the researcher asked
for that. In this case, it was demanded that they should move. Once in their new group students
would sit. They were talking around the table but they were always in a need to do something with
their hands. They were in a constant play with their hands and other materials as post-it, pencils,

crossing their hands, etc. In Figure 5, there are three images where we can see this situation.

5~

Figure 5: Students playing with their hand while discussing during the World Café activity

The use of the body, during the Drawing a poster and Building with Lego activities is total different.
Students are immersed in the activity with mind and body, they were discussing and sharing ideas

at the same time that they were building and creating, as we can see in Figure 6.
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Figure 6: Embodiment of students when using 2D and 3D materials

In the same line about embodiment, when we look at the data as a movie, we can see that as the
activities are progressing, students involved more in the activities with their body. In some groups,
when the poster activity started, subgroup#1 for example, all the members were seated, as the
activity was progressing, member by member started to stand up. The same phenomenon
happened in the other groups. From this behavior we can infer that students experienced high
levels of engagement, attention, concentration and interest. This involvement of body and mind
can be considered as an expression of Flow because students were fully engaged in the activity

(Shernoff, Csikszentmihalyi, Schneider, & Shernoff, 2003).

Play is a source of creativity (Mainemelis & Ronson, 2006). The poster and Lego construction
activity was the opportunity to use and foster creativity. Both 2D and 3D materials promoted the
creation and creativity process. One of the students commented at the end of the class, “It opens
the mindset when you want to develop an idea. We were allowed to experience the creativity we
have, but we do not use very often due to the curriculum's teaching methodology. Thank you very

much for reminding us that creativity enables us to understand better the design process”.

From student’s feedback, we can say that students really enjoyed the class and had fun, which
created an environment for learning and creation of knowledge. It is also possible to state that the
Lego activity was the main element for creating an atmosphere of play and it contributed enormous

to the achievement of the Flow experience.

During the class there was a lot of laughs, smiles, engagement, wows expression and jokes.

“Interesting” and “entertainment” were the most common adjectives found in students’ feedback.

23



They said that Lego was the most fun activity, the class was not boring, and even time went faster.
There were many comments about the enjoyable of learning while playing. They stated they
learned better, still when we did not measure whatever they learnt or not. Participants reported that
during the class they felt more involved than in the regular sessions of the course. Many of them
mentioned that it was very different from what used to be a regular class. All the above comments
refer to the characteristics of a Flow experience. They stated that it was great to see that they
could learn in a different way. Some of the students’ statements were:

I liked the activity because you can discuss different aspects and realities of our daily life.
Besides, the activities help us to interact more with the topic’.

I found excellent the three methodologies studied, the subject of participatory design, the different
activities and dynamics. Truly | learned a lot, and it is a way fo not forget things. | wish all classes
were like this’.

“The class was very inferesting, it takes us out of the routine and monofony of regular classes.
Learning through play is the best and we could retain more information. Teachers should learn

from this’.

CONCLUSIONS

The research question of the paper was: how fo design university classrooms as environments to
promote knowledge creation? We were interested in creating a learning environment where
students were motivated and engaged and where knowledge could be activated as a resource for
creating new knowledge. In order to achieve this, we address three bodies of literature: knowledge
creation, serious play and flow, and designed a three hours session that was tested on a real

context.

From the data we can infer that the chosen activities had greater potential to activate the creation
of knowledge than traditional practice in the course. The “World Café” activity contributed to
remove the barriers between the self and others, turning out in the Originating Ba from which the
knowledge creation process begins and offering a context for socialization. The “Drawing a Poster”
and “Constructing theories with Legos” activities fostered a lot of interaction between group

members, which is the key concept in Ba. Both activities help students to share the mental model
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of others, but also reflect and analyze their own, the dialogue, use of metaphors and embodiment
that took place was key in promoting the interaction between tacit and explicit knowledge. The fact
that students had to translate their knowledge into concrete and understandable models strongly
support externalization and its corresponding Dialoguing Ba. In the combination phase, the key
issues were communication and diffusion. The groups had to collect each other's explicit
knowledge and integrating and combining it in order to transferring it to the others by using their

models. The Lego activity was fundamental in providing this kind of Sysfemizing Ba.

In addition, the serious play perspective allowed us to design a playful context that led to an
embodiment cognition and to a flow experience. They participated with mind and body achieving
high levels of engagement. From the video analysis, it was possible to see a progressive active
participation of the students. The use of questions engaged collaborative thinking in all the
activities, it was seen that the questions that matter more to the students, the engagement were
higher. From their comments it was clear that they enjoyed the activities very much and would like

this to be the normal mode of teaching at the Informatics School.

From the results, we can fully support our initial design principles if faculty members want to create
environments that foster knowledge creation and enjoyable learning experiences. The study shows
that the designed learning environment can offer the richness and flexibility needed to foster
knowledge creation. In addition to the main design principles, we would like to suggest that faculty
should consider the following aspects:

1. Knowledge creation includes not only the cognitive, but also the emotional and social aspect.

2. For externalization and combination promote engagement in body and mind. The use of 2D and
3D materials can help to students' embodied experience.

3. Creativity is part of knowledge creation.

4. Ba mediated by objects becomes more meaningful when students have the possibility to

construct their own objects.

While the empirical data collected have supported the proposed design, it is necessary to discuss

some of the challenges of the design: play seriously — how to avoid to become only a play
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experience, the teacher as orchestra leader —keeping flow, learning goals, time control, etc,;
however because space issues in this paper we cannot elaborate those aspects. We are also clear

that we left out the discussion of limitations of this study and future research.
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Learning Design for Efficient Educational Development:

Conceptualisation and Assessment

By Mikkel Godsk, ST Learning Lab, Aarhus University, Aarhus, Denmark

The ‘learning design’ approach to educational development is becoming popular among
educational developers as a systematic, effective, and poftentially also efficient approach fo
implementing educational technology in higher education. However, in order to assess whether a
learning design is efficient a concept of ‘efficient learning design’ and a methodology for assessing
it need to be developed.

This paper presents the provisional answer fo the docforal research question: ‘How can efficient
learning design for science higher education be conceptualised and assessed?’ by developing and
providing a concept of ‘learning design in practice’, providing a provisional understanding of the
concept of ‘efficient learning design, and a methodology for assessing the efficiency of learning
design interventions. The developed concept and assessment methodology are works in progress
and form the basis for the future action research on what makes learning design efficient, how, and

why, and thus potentially also the development of efficient learning designs.

Keywords: Learning design, learning design efficiency, blended learning, mixed methods, action

research.

Introduction

The ‘learning design’ approach to educational development and introduction of educational
technology in higher education is currently gaining footing in a number of countries, including UK,
Australia, The Netherlands, Canada, and Spain (Koper & Tattersall, 2010; Lockyer et al., 2009).
The approach is characterised by making pedagogical theory practical to educators and support
the educational development process by different kinds of tools and aids, and by supporting the
educators in sharing and reusing their designs (Britain, 2004; Conole, 2013; Conole & Fill, 2005;
Cross et al., 2008; Oliver & Conole, 2000). As such the learning design approach holds a potential
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to lower the effort for educational development due to the reusability of materials and teaching
practices and/or increase the impact of the development due to the the introduction of well-founded
pedagogical practices and technology in education at the same time (Conole & Fill, 2005). In other
words, learning design has the potential to support efficient educational development and
transformation of modules. However, in order to fully understand the efforts and impact associated
with learning design, a concept for understanding modules that have been learning designed, a
concept of ‘efficient learning design’, and a methodology for assessing the actualised efficiency

need to be developed.

Research Question and Methodology

The research question for this study is:

‘How can efficient learning design for science higher education be conceptualised and

assessed?’

The study is a part of a doctoral research project on how to efficiently improve science higher
education with learning design for blended and online learning. In context of the project, the
question is both addressed with regards to learning design for blended learning in general and on
the Faculty of Science and Technology, Aarhus University (AU); however, due to the word limit this
paper will not include the AU specific findings and stakes. Instead, the general conceptualisation

and assessment of learning design and its efficiency is in focus.

The research question is addressed by a literature review on learning design efficiency and on
stakes in educational technology and learning design in science higher education. The answer
takes the form of a conceptualisation of ‘learning design in practice’ and ‘learning design efficiency’

supplemented with a research matrix of mixed-methods methodology for the actual assessment.
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Understanding Learning Design and Efficiency

Though the learning design approach has a build-in potential to lower effort and increase impact of
educational initiatives, the stated aims of the different learning design initiatives include highly
diverse perceptions of what efficiency actually entails. In some cases, efficiency is associated with
the impact on students’ learning and others with the amount of effort the educator has to invest in
order to transform her/his practice (e.g., UG-Flex, 2012; University of Cambridge, 2013). A
common and general understanding of efficiency has to do with the ratio between the time, effort,
and/or costs spent on achieving a certain goal (Encyclopaedia Britannica, 2014; Wikipedia, 2016).
The less time, effort, and/or costs spent to achieve a goal the more efficient. In context of learning
design for educational development, efficiency will then per definition depend on the goals and
effort of the involved stakeholders such as the educators, the students, and the institution. A
search for ‘efficient’/’efficiency’ and ‘learning design’ on Education Resources Information Center
(ERIC) and Google Scholar for “efficient learning design” witnesses the complexity in looking at
efficiency and reveals that the most common concerns are related to the actual material
production, reusability, sustainability, and shareability (Bai & Smith, 2010; Brown & Voltz; 2005;
Elliott & Sweeney, 2008; Pankratius et al., 2005), the effectiveness of the materials for learning
(Pejuan et al., 2012), and students’ learning experience and the usability of materials (Davids et
al., 2013; Dawson et al., 2010). Also the introduction of a specific technology, a learning activity,
and various subject related characteristics are important efficiency concerns (Mtebe et al., 2011;
Thomassen and Ozcan, 2010; Zahn et al.,, 2010). Nevertheless, in spite of the general
acknowledgement that efficiency depends on a variety of factors and that an institutional
perspective on ‘effectiveness and efficiency ... led to the development of electronic learning
environments that often results in disappointed students and instructors, limited motivation, wasted
efforts, and ultimately an absence of interesting, meaningful, and engaging learning’ (Doering &
Veletsianos, 2008; p. 137) only one of the articles adopts a more holistic approach to efficiency by
looking at different perspectives (see Atkinson, 2011). An important reminder that efficiency is

more than addressing institutional needs and involves the perspectives of different stakeholders.
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Conceptualising ‘Efficient Learning Design’

An important step in conceptualising and assessing ‘efficient learning design’ is to understand to
whom learning design should be efficient, their interests, and their influence. As identified by Sims
(2013) learning design may potentially involve a whole range of stakeholders. Sims illustrates the

context of learning design with a set diagram of six intersecting stakeholders (Figure 1).

stakeholders

Figure 1: Stakeholders in learning design (Sims, 2013, p. 41).

Some of these stakeholders, e.g., the teachers, designers, and students, usually play an active
role in the process as either producers or consumers of the learning design, while others, such as
administrators, technicians, and evaluators, may play a more indirect and secondary role as
supporter or facilitator. The exact number of stakeholders and their interest in the learning design
depends on the setting and should be treated with respect to their influence on the learning design
efficiency and only included if they play a significant role. However, at least three primary
stakeholders are persistent in formal educational settings and represent different perspectives to
learning design. The students whose learning will be affected by the technology, the feacher (or
‘educator’) who may be the designer at the same time and whose teaching will be transformed

using learning design, and the institution, which usually defines the context, budget, digital
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strategy, and support. Each of these primary stakeholders has interests in learning design, may be
impacted differently, and may have to put effort into either implementing, teaching, or learning with

the design. This dependency can be illustrated as in Figure 2.

e

Figure 2: ‘Learning Design in Practice’ illustrated as a dependency of three primary stakeholders and their stakes.

By considering efficiency as more than merely a calculation of the cost-effectiveness, and, as
suggested by Doering and Veletsianos (2008), also pay regard to the student and educator
perspectives in terms of their required effort and the impact it has on their teaching and learning,

learning design efficiency can be expressed in the following rough formula:

Impact (on the institution, educatorsfteaching , and students/learning)
Effort (for the institution, educators, and students)

Learning Design Efficiency =

Basically the formula describes efficiency as a ratio: the lower effort and/or higher impact, the
higher /earning design efficiency. Impact (also referred to as ‘effectiveness’) may be characterised
differently and depends on the interests of the institution, educators, and students, and how it

affects their business, teaching, and learning. The effort can be assessed in many currencies, such

32



as costs and funding, time consumption, preferences, strategies and endorsement, and training

activities, and likewise may relate to individual stakeholders.

Assessing Learning Design Efficiency

According to the concept, learning design efficiency is assessed as a ratio between the effort and
the impact aspect for each stakeholder and understood in context of the actualised learning
design. Thus, a total of seven aspects should be analysed. However, analysing these aspects is
far from ftrivial as presumably only few institutions, educators, and students are familiar with the
learning design concept and what it means to them. Analysing their interests must then be either
related to the characteristics of learning design, the associated effort, and its potential impact, or,
when asking stakeholders directly about learning design, include some level of introduction to the

concept or its affordances.

The Institutional Perspective

The institutional perspective is defined by the stakes of several players on different levels, such as
government level, which defines the national budgets and political agendas; institutional senior
management level, which deals with strategic matters, such as strategies and policies for
educational technology, funding for educational development and technology initiatives; and
educational developer level typically providing the pedagogical, media, and technical support to the

educators and thus also facilitating the learning design process.

l.e., the institutional perspective on learning design is characterised by directives, institutional
policies, educational strategies, budgets, and other relevant documents at institutional level that
explicitly or implicitly express the institutional expectations and stakes in educational technology
and learning design, including the associated effort and /impact. In Danish context the ‘study
progress reform’ and ‘profile model’, which basically states that more students should complete
their studies faster - i.e., cut costs, increase intakes, and increase completion rates (which is
typically calculates in ECTS or FTES), plays a dominant role (see The Danish Ministry of

Education, 2014a; 2014b). In addition, institutions typically have additional aims such as a high
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employability of their candidates, effective teacher training, recruitment of best students, good
study environment, internationalisation, and declared pedagogical principles as well as specific

aims for the role and impact of educational technology.

The Educator Perspective

Teaching with learning design draws attention to the educators and their potential reluctance
towards implementing technology in their teaching practice. The reluctance may be due low
enthusiasm, a low confidence with technology, the absence of obvious benefits or justifications for
using technology (Weller, 2002; Zhao & Cziko, 2001), complexity, or practical barriers associated
with the uptake (Godsk, 2009). In addition, and as stressed by Richardson (2005) and Kember
(1997), educators’ conceptions of teaching and their perceptions of the teaching environment
shapes their approaches to teaching and are based on a number of disciplinary characteristics and
situational factors. l.e., not only potential barriers and motivational factors may play an important
role for the uptake of learning design, also the educators’ perception of the concept and various
contextual factors are important for the uptake. Thus, the assessment should pay regards to the
generic stakes, such as the educators’ perception, prior experiences, general attitudes, and other
stakes in educational technology and learning design, as well as the learning design intervention
specific stakes such as time spent on transforming and teaching the module, the educator

experience, the provided flexibility, and other actualised affordances.

The Student Perspective

Students learning with learning design would, most likely, not know or have any particular interest
in whether their module is learning designed or not. However, they will, as illustrated in the
‘learning design in practice’ concept, be interested in the required effort for studying in a
transformed module and how the learning design actually /mpacts their learning, including the
affordances provided by the technology in learning designed interventions. Some studies seem to
equate ‘student effort’ with ‘time consumption’ (Natriello & McDill, 1986); however, a more
exhaustive understanding of ‘effort’ would need to be taken into account. Assessing student effort

is more than merely measuring time and money spent on studying, it is a more subjective and
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biased measure which depends on the students’ perceived effort, which again depends on their
interest, approaches, and attitudes towards learning, their preferences, engagement, incentives,
motivation, and how much effort they are willing to invest on a module. Thus analysing the student
perspective requires a look into science students’ overall motivations and incentives for studying,

their approach to studying, and their preferences.

As pointed out by Brown and Duguid (1996) academic and career aspirations are oftentimes tightly
entwined but the incentives and motivations for studying may vary and be many. Some see the
‘education’ as the end itself, while others see it as a career investment, a way to get social status,
a job with a good salary, just a job in general, or as a step in a life-long learning practice and
enculturation (Brown & Duguid, 1996). Incentives with a predominant extrinsic motivation for
studying science also include family influence and cultural factors, particular occupational interests,
gender-related, the salary, and various other career factors and opportunities such as job security
and stability, good prospects for promotion, flexibility in terms of work schedule, tasks, business,
and opportunities to work abroad (Alexander et al., 2011, Dick & Rallis, 1991, Tang et al., 1999;
Woolnough, 1994). However, studies also show that a series of intrinsic factors play an important
role for science students. Students are inspired by enthusiastic science teachers in school or by
parents engaged in science, they are driven by the satisfaction and the sense of accomplishment
related to working with the science area, by their self-efficacy for a specific science career, and by
a genuine interest in the topic (Alexander et al., 2011; Dick & Rallis, 1991; Fenning & May, 2013;
Tang et al., 1999; Woolnough, 1994).

The student perspective also includes their approaches to learning, their perception of the
technological affordances and good learning experience, and their incentives for studying
(Richardson, 2005, Price et al., 2007). As documented by Salj6é (1979) and further elaborated by
Richardson (2005) students’ approaches to studying are shaped by a series of factors and should
be seen in context of their different conceptions of learning, which are influenced by various
demographic factors and their perceptions of the academic context. In practice this also means
that obtaining a complete picture is a complex affair and would potentially involve a selection of

supplementary methods, such as the ‘Approaches to Studying Inventory’ (ASI) by Entwistle &
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Ramsden (1982) or the ‘Approaches and Study Skills Inventory for Students’ (ASSIST) by
Entwistle (1997), in order to identify the students’ approaches to teaching and learning: ‘deep’,
‘surface’, and ‘strategic’ (Price et al., 2007). Inventories like ASI and ASSIST are designed to
identify the relative strengths and preferences of the students according to these three main
approaches: deep, strategic, and surface (Entwistle et al.,, 2013) and in particular the ASSIST
inventory has demonstrated to be reliable and valid (Byrne et al., 2004; Diseth, 2001; Entwistle et

al., 2013).

To further elaborate the students’ approach to studying and their attitude towards effort and
interest in impact, it is relevant to have a closer look at their perceptions and experiences of good
teaching and the relevant criteria to describe this aspect. For more than two decades the ‘Course
Experience Questionnaire’ (CEQ) by Ramsden (1991) has been used to evaluate the students’
experiences of higher education and through various studies the method has proven to be both
reliable and provide valid results (Graduate Careers Australia, 2010; 2013; Kreber, 2003;
Ramsden, 1991). CEQ draws attention to the many important aspects of being a student on a
module with regards to the actual teaching, goals, and assessment, but also with regards to
qualities such as student confidence, motivation, and experiences, the range and quality of the
learning resources and support, the learning community, and collaboration. This further leads to a
consideration of the role of the technology and how it may influence the teaching in the specific
module in question by providing new affordances such as more flexible access to the teaching
materials, support more mobility, support revision, reflection, and feedback as identified by Price &
Kirkwood (2011). By combining these potential affordances of educational technology for
supporting science teaching and learning practices with the relevant CEQ student experience
scales and the aim of this study, a number of additional aspects of the student perspective are

identified.

The Module and the Actualised Learning Design

In order to the ratio in context, the characteristics of the module and the actualised learning design
should be included in the assessment. A module is typically characterised by a set of formalia such

as credits (ECTS), level (under- or postgraduate), duration, and a description with a set of learning
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goals. The actualised learning design is expressed by the teaching and learning activities and
materials, the structure, and the level of transformation. The level of transformation may be
assessed according to the degree of technology (blended vs. online learning), the actualised
affordances (Kirkwood & Price, 2014), or according to the role-of-technology-oriented substitution-
redefinition scale based on the revised SAMR model (Godsk, 2014a). If a specific learning design
model has been used for the transformation it would also be useful to include an assessment of

t