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Abstract
This report presents an overview of the work of the international collaborative project CoCreat which
aimed to enhance creative collaboration in technology enhanced learning. It outlines the five projects
(‘collaborative spaces’) in which the research took place, provides a summary of the project’s review of
literature on creativity, collaboration and technology, and then describes each research project in further
detail, highlighting the pedagogical models used, the technological solutions, the participants’ views on
what was important to creative collaboration and the outcomes. Findings and results are then discussed
and recommendations presented. Successes in stimulating creative collaboration stemmed, in all
collaborative spaces, from effective preparation of the groups for their shared, creative tasks. Lessons
were learned from collaborative spaces where participants were asked to collaborate at a distance when
participants could not easily share initial ideas through difficulties with establishing a common ground
for their discussions. The role of the digital tools chosen to support the collaborative task was central to
managing creative collaboration. Particular successes were having mobile devices that enabled creative
activities at authentic locations or at those that had particular meaning (such as virtual support groups,
and places that triggered poetry) for the participants.
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1 Chapter One: Introducing creativity, collaboration and the CoCreat
research project
While collaboration and collaborative learning have become common themes in the learning sciences and
in the structuring of learning activities in educational settings, a more recent development is an interest
in collaborative creativity or creative collaboration (Cachia, 2009: Ferrari, Cachia, & Punie, 2009). The
interest in creative possibilities of collaboration is underpinned by the perception that people now live in
changing and multifaceted environments and confront complex problems and situations.
Problem-solving involves creativity and innovation; creative and innovative abilities are envisaged as
increasingly important in the more complex and unpredictable environments of the future. Given that the
work of solving problems and dealing with unpredicted situations frequently involves collaboration
between groups and individuals, it is now considered important that educators should develop an
understanding of creative collaboration, and that an investment is made in increasing the capacity of
populations for working in this way.
It has been demonstrated that by bringing together people who have different, even contrasting
perspectives, and supporting their collaboration through approaches that are theoretically informed,
creative ideas and innovative solutions are frequently achieved (see e.g. Blackwell, Wilson, Street et al,
2009).

1.1 The CoCreat research project
The CoCreat project explores the potential of utilizing mobile technologies and social media tools to
support collaboration and to enable and enhance creativity. There is already research evidence to suggest
that social computing tools and approaches can enhance learning outcomes thorough providing new
opportunities for creativity (Ala-Mutka, Punie, & Redecker, 2008: Redecker, 2009), but concrete models
and guidelines for enhancing creativity are still needed.

1.1.1 Aims
The aims of CoCreat are to explore how Information and Communication Technologies (ICT) can support
effective collaboration and the development of creative approaches, and to provide educational sectors
that are formal (elementary school, higher education) informal (leisure time activities) and non-informal
(adult education centre) with a better understanding of how mobile technologies and social media tools
can enhance creativity and how people can be connected and supported to work and learn together in
order to attain creative ways of thinking, solving problems and investigate different phenomena.
The project has five research sites including five collaborative spaces. The participants in the project
range from elementary school children to elderly people, and include a series of projects involving
university students. The settings range from purely virtual to purely face-to-face, and the creative
activities include storytelling and creative writing. The Five Collaborative Spaces are:
1.
2.
3.
4.
5.

Digital Mobile digital story creation by school students
University students working together to create courses in Second Life
University students creating an e-handbook
A collaborative project using digital technologies to meet the needs of elderly people in a rural
context
School students collaborating with mature learners to create a poetry blog
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1.1.2 Questions guiding the research


How can we conceptualise creative collaboration in the context of computer supported collaborative
learning spaces?



How can this creative collaboration process be operationalized?
o



What kind of criteria can be used to assess/evaluate whether a computer supported
collaborative space can support creative, collaborative learning?

How can this creative collaboration be orchestrated?
o

How can different mobile technologies and social media solutions enhance creative
collaboration?

o

How does the participants' experience in the computer supported collaborative space
including learning time (individual and socially shared) relate to creative collaboration?

o

Which are the necessary conditions to promote creative collaboration in
different Technology Enhanced Learning (TEL) environments?


Social media



Collaborative technologies, including their impact on management of learning time.

1.2 Creative Collaboration within the field of Computer-Supported
Collaboration
In this section, we review literature on creativity and collaboration. Here our principal interest is in the
ways in which technology can be used to support people in their collaboration. Relevant previous
research can be found in the fields of both Computer Supported Collaborative Work (CSCW) and
Computer Supported Collaborative Learning (CSCL). We draw predominantly on this literature, focusing
on studies that are concerned with supporting creativity amongst groups, and using technology as at least
one element of that support. It should be noted that in these fields, the predominant interest is in the
development of new technologies to support creative collaboration. An alternative approach is to
investigate how existing technologies - the computers and mobile devices that people use in the course of
everyday life, and the communications software that has been developed for general purposes – can best
be used to support collaborative activity towards innovative or creative solutions. The purpose of the
review of literature is to establish a good understanding about how creativity has been studied, how
creative collaboration is conceptualized, and what approaches have been taken to supporting creative
collaboration using digital technologies.
We begin by clarifying what we understand as 'creative collaboration' and locating our work with respect
to other studies of creative collaboration in Computer-Supported Collaboration. Mamykina et al., (2002)
have distinguished between two models for collaboration. In the first model, common in commercial
creative team settings, a leader oversees a process and divides work between team members. This is
referred to as the assistant, or conveyor model. The second model is the partnership model, in which vision
and direction is not given by a single, identifiable leader: team members with complementary skills work
for mutual benefit, often for the achievement of a single task.
The nature and role of leadership in the ‘assistant’ or ‘conveyor’ model is itself a dominant strand of work
on creative collaboration within Computer-Supported Collaboration literature. One example is the study
reported in Luther and Bruckman, (2008) entitled Leadership in online creative collaboration. Here the
term ‘creative collaboration’ explicitly refers to collaboration between ‘creatives’, individuals working in
creative industries. The study is concerned with teams of people who collaborate to produce animations
for the media industry and its focus is on how collaboration is facilitated amongst teams of people whose
contact with one another is predominantly through online networks. Baker, Gierland, Fisher & Chandler
(1999) also use the term ‘creative collaboration’ to mean collaboration between individuals working in
creative industries. Their study, Towards Creative Collaboration Using Communication Networks is
concerned with the early adoption of new technologies by ‘creatives’, a matter of significance to those
511733-LLP-1-2010-1-FI-KA3-KA3MP
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who seek to understand how new technological developments will be taken up and popularized amongst
larger populations.
The concern of CoCreat is with ‘creative collaboration’ as an activity that takes place amongst individuals
regardless of whether they work in creative industries, and regardless of whether they would or would
not define themselves as creative. In terms of the distinction made by Mamykina et al., (2002) the
literature of interest in this review falls under the partnership model; the research literature that seeks to
understand and to support a form of collaboration in which team members with complementary skills
work together without the explicit direction of a leader This is not to suggest that literature about
leadership amongst those who collaborate in the creative industries is not valuable, hence the insights
from research literature that is concerned with the assistant, or conveyor model are woven into the review
that follows.

1.3 Conceptualisations of Creative Collaboration and of Creativity
We have illustrated that there is more than one way of conceptualising creative collaboration; in this
section we show that the same is true for understandings of creativity. Within the field of Computer
Supported Collaboration the dominant view is that creativity as a process of distinct stages, which draws
on a tradition of thinking about creativity that dates back to behaviourist psychology and is now being
challenged by approaches with a different theoretical underpinnings. Rather than the field being divided
into two camps, however, fractionation of approaches to creativity and creative collaboration exists even
within those who view creativity as a series of stages. We will show that some researchers agree on the
idea that establishment of common ground amongst collaborators is the first stage of collaboration, but
disagree on whether common ground is a precondition for collaboration or whether common ground is in
fact achieved by collaborating participants through the process of collaboration itself; and we will
illustrate some alternatives to stage theories of collaboration, showing how some theoretical and
empirical work attends to the question of how the dynamics of the creative process between
collaborators may be supported.
Williamson and Loveless (2013) argue, current meanings of the word ‘creative,’ even narrowed in
relation to education and technology, are ambiguous and used for various purposes amongst different
communities and contexts. Taking heed of this warning, we begin with the historical background to the
conceptualisation of creativity that underpins stage theories.

1.3.1 A historical perspective on the conceptualisation of creativity
A discussion of the history of thinking about the term creativity enables us to understand the hold that
the idea of divergent thinking has over the field of creativity. Early research on creativity was based on the
notion that some people are creative and others less so, and sought to understand the reasons why this
should be the case (Sternberg, 2006). Psychologists, for example Guilford (1897-1987) and Torrance
(1915-2003), invested significant time in developing psychometric measures of creativity.
The approach used in psychometric and other measures of creativity has generally involved giving
individuals or groups divergent thinking tasks and then scoring the output. Agreement on what
constitutes creative output was found to be hard to reach, and an initial concern with devising objective
scoring methods has given way to subjective means of assessing what is creative (Silvia, 2011; Silvia,
Martin, & Nussbaum, 2009). While thinking shifted away from objective measures of creativity, the focus
on the individual persisted, and has extended throughout much of the 21st century, turning only more
recently to considering the individual within a social context, and attending to mutuality, sharing,
negotiation of a joint perspective or shared meaning, coordination,- or intersubjectivity (Grossen, 2008, p.
248).
Despite the change away from objectivity and from the individual, the studies carried out in the early 20th
century have left a legacy in a concept that is widely used in creativity studies, namely divergent thinking
(Guilford 1959; 1967). Divergent thinking refers to the generation of novel ideas and associations, and of
511733-LLP-1-2010-1-FI-KA3-KA3MP
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multiple potential solutions for open-ended, unstructured or loosely structured and multifaceted
problems; it is considered to provide the foundation for creative production on the basis that it requires
ideational searching without directional boundaries; it is considered to be determined by fluency,
flexibility, and originality. Studies have been carried out to explore how individuals can enhance their
divergent thinking, for example, by training cognitive and neural mechanisms and engaging in
improvisation (Gibson, Folley, & Park, 2009). Divergent thinking is held to be necessary but not sufficient
in creativity; Glassner and Schwartz (2007) argue that in addition to divergent thinking, critical thinking
skills are necessary, and Silvia states that creative thinking has both a generative and an evaluative side
(Silvia, 2011, p 29). Put simply, out of work on creativity that has grown from the theory of divergent
thinking in an individual, we have a conception of creativity as a way of thinking that can be developed (in
an individual) and supported (through designing interventions and environments) and is both divergent
and critical.

1.3.2 Stage theories of creative collaboration in CSCL
The association of creativity with divergent thinking is manifested in stage theories to which CSCL
researchers subscribe, in the sense that their common feature is a main stage that involves divergent
thinking or generation of ideas. Critical (evaluative) stages also feature in the approaches of some
researchers, and an initial stage of building common ground is also found. To give examples, Weakley and
Edmonds (2005) outline stages as firstly the building, or establishing, of a shared language, shared vision
and shared knowledge between collaborators, and then secondly the communication through which ideas
are generated and developed. Vass et al., (2008) subscribe to the two-stage view of Weakley and
Edmonds (ibid), but further divide the second stage into the generation of ideas and the review of ideas.
They use this framework to study children's classroom-based, collaborative, creative writing. A four stage
model is suggested by Edmonds et al., (2005). For these researchers, once common ground is reached
there are three stages to the development of creative collaboration; creative conceptualizations,
construction and evaluation. A six phase model has been suggested by Runco (2004), developed on the
basis of theorizing creativity as an individual activity, with social validation as taking place later on, in the
final stages of the process.

1.3.3 Alternatives to stage theories of creative collaboration.
We have seen that stage theories of creativity view the building of common ground and the generation of
ideas as distinct processes in creative collaboration. From other perspectives, the building of common
ground and the generation of ideas are inseparable, and seen as the building of intersubjectivity (e.g.
Craft, 2008) or as the building of interdependence (Sandholm et al.,, 2004). Research carried out
according to such a view of creativity has provided perspectives and insights that may prove relevant to
innovative attempts to support group collaborative processes.
In a research paper produced by Sawyer and DeZutter (2009), entitled Distributed Creativity: How
Collective Creations Emerge from Collaboration, the production of innovation is in the form of
collaborative emergence. Sawyer and DeZutter offer a close inspection of the detail of the activity of
members of an established group whose nature is playful and whose members have well-established
trust. The points offered refer to the structure of the activity, expectations of the nature of participation,
and the development of ideas through a process that involves small and subtle transformations of
successive contributions of members. They describe the features of the process of generation of new
ideas through a turn-by-turn improvisational process as follows:
The activity has an unpredictable outcome, rather than a scripted, known endpoint; there is
moment-to-moment contingency: each person’s action depends on the one just before; the
interactional effect of any given action can be changed by the subsequent actions of other
participants.
Sawyer and DeZutter (2009:82).
511733-LLP-1-2010-1-FI-KA3-KA3MP
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Taking a similar focus on the development of ideas, which he terms shared thinking, Wegerif, McLaren,
Chamrada et al., (2010) explored whether it is possible to assess the creative moment as it develops in
interaction between people. In their study all playful, informal interactions between participants were of
interest, regardless of whether the interactions appeared to be relevant to the creative task that
collaborators were working on. The work of Wegerif and his colleagues is based on the dialogic approach
of Bakhtin (Bakhtin, 1986):
Bakhtin claimed that real open-ended dialogues are essentially creative and multiple. Against the
idea in argumentation that it is necessary to achieve common ground and a shared framework he
points out that the meaning that flows in a dialogue actually depends on a tension between different
perspectives. For Bahktin the aim of dialogue is not common ground or consensus but creative –
inter-illumination between different voices and perspectives. In dialogues voices interact in
unpredictable ways to produce new perspectives that enable participants to see the topic of the
dialogue in a new way. This creativity as the unpredictable emergence of new perspectives in a
dialogue where a new perspective is a new way of seeing the problem.
Wegerif et al., (2010: 614)
For Wegerif, the involvement of potential and actual collaborators in a kind of talk that researchers and
educators often classify as off-task talk can be understood as ‘opening of a space of dialogue’, (see
especially Wegerif 2005) in which the different perspectives are expressed and inter-illumination of
voices and perspectives takes place. Thus, the irrelevant, playful, or informal activity that takes place
between people before, between or alongside the more task-oriented activity is considered of relevance
to the success of creative venture.

1.4 Common features of stage and non-stage theories:
1.4.1 Trust and playfulness in creative collaboration
In her review of academic output on creative collaboration, Craft (2008) describes the research she
reviews as offering holistic means of exploring and interpreting collaborative creativity. In
acknowledging cognitive, emotional, social and spiritual dimensions, and in offering ways of
understanding ‘co-construction’ as a new consciousness, a closer understanding is achieved of the role of
emotions, in particular in developing trust at emotional, social and cognitive levels. To illustrate this with
some empirical research from a non-stage theorist, Sullivan (2011) made a study of sixth graders working
on a robotics problem in a science lesson, and noted that trust, playfulness, and joking were of particular
significance. Creative solutions were supported by a mixture of both playfulness and seriousness; an
environment that fosters both is effective in supporting the process of design. Vass et al (2008), who
subscribe to a stage theory, pay attention to playfulness in first, content-generation stage of collaboration,
and also in a second, reviewing stage. In the groups they studied (children engaged in creative writing in
the classroom) playfulness in content-generation was seen in musing, acting out, humour and singing.
Although reviewing, an evaluative activity, is thought of as critical thinking which itself is associated with
logic, Vass et al found that, alongside logical argumentation, emotional appeal was used in the reviewing
of the children's contributions, and that this was possibly a more significant part of the process. Noticing
just how fast and free-flowing both the content-generation and reviewing process were, Vass et al
analysed interruptions and overlaps, gathering evidence to support an argument that the children were
maintaining equality, recipricocity and mutuality and achieving it in some way through bringing a form of
discourse into the classroom that is more commonly found in informal contexts such as friendship talk or
play talk.
Taken alongside research reports from the field of Computer Supported Collaborative Learning that make
a case for affective issues to be taken into account when designing and evaluating environments
(Dillenbourg et al., 2009; Hadwin, Oshige, Gress, & Winne, 2010; Järvelä, Volet, & Järvenoja, 2010), the
research on creative collaboration provides further justification for the relevance of trust, equity,
recipricocity and mutuality amongst group members. Strong support is found in the work of Aragon,
511733-LLP-1-2010-1-FI-KA3-KA3MP
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Poon, Monroy-Hernandez & Aragon (2009) who made a study of two groups, the first an international
collaboration of astrophysicists studying supernovae to learn more about the expansion rate of the
universe, and the second group of children, ages 8-15, from different parts of the world, creating and
sharing animated stories and video games on the Scratch online community developed at MIT. They
found that systems that support social creativity must facilitate sharing and play, and their design must
consider the effects of repurposing, augmentation and behaviour adaptation. Collaborators were
successful when they had leaders that assumed collective responsibility for coordinating work and had a
high degree of communication among members.

1.4.2 Leadership as explicit, distributed, or in transition between the two
Earlier in this document a study by Luther and Bruckman (2008) was introduced (see section 1.2, page
5), and its discussion leadership in online communities was outlined. In a subsequent paper, entitled Why
it works (when it works): success factors in online creative collaboration, Luther, Caine, Ziegler & Bruckman
(2010) the same research team reports that substantial planning up front reduces confusion and conflict
later on, and where leaders are perceived to have carefully thought through the process, participating
collaborators rate them as more trustworthy and reliable.
In some projects, however, leadership is thought of as a more of a distributed, evolutionary process. Here,
the phrase ‘bottom up’ is used, referring to people choosing their own tasks, and the process taking place
without a centralised organisation of work. The metaphor of evolution is invoked, with the argument
made that where new experiments and definitions being tried out, these may evolve beyond what a
leader might have anticipated or may have conceived of.
While it is argued that bottom up collaboration is more truly creative, Luther et al 2010 (ibid) found that
collaborations of the former kind (with a leader and planner) are more frequently successful in meeting
their objectives. Luther, Fiesler & Bruckman (2013) went on to integrate theories of distributed
leadership and distributed cognition as a basis on which to design a system to alleviate the problems that
leaders in collaborative animation projects ("collabs") experience. The system they developed, named
Pipeline, is a collaboration tool designed to support and transform leadership, moving from an individual
model of leadership to a distributed one, thus easing the burden on leaders of online creative projects.

1.5 Technologies to support creative collaboration
1.5.1 Technological developments based on stage theories of creative collaboration
A team of researchers based at the Creativity and Cognition Studios in Sydney, Australia (Ernest
Edmonds, Alastair Weakley and their collaborators), hold that a necessary condition for collaborative
creativity is the development of common ground between collaborators, and have studied ways in which
it can be supported using digital technologies. Weakley and Edmonds (2005) report on a study in which
they devised and tested a prototype, a virtual space that would support the exchange of knowledge and
expertise between physically distant collaborators. In this paper they begin to describe features that
could be added to support other aspects of collaborative activity. As well as supporting the exchange of
knowledge and expertise, the authors also acknowledge the desirability of supporting the development of
interpersonal relationships, discussing the means by which the development of trust can be supported by
technological design. The paper is motivated by creative collaboration, and provides an interesting
discussion of how it could be supported, but the software designed and tested is less focused on
supporting creativity and more on collaboration itself. In a later paper (Edmonds et al., 2005) they go on
to suggest the following characteristics as being desirable for software designed to support creative
collaboration:


Support for communication (verbal and non-verbal)



Support for the establishment of common ground



A way of establishing trust between users
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A way of recording and reviewing past decisions



A stable identity for group members



A way of establishing user profiles (who knows about what)



Support for sharing prototypes

One of the points that Weakley and Edmonds (2005) also highlight is the role of non-verbal
communication between co-present collaborators; "the meaning of the verbal utterance is inferred by the
listener who may draw partly on experiences he or she shares with the speaker as well as from the speaker’s
facial expression, posture, gestures and so on." (Weakley & Edmonds, p 241).
Like Weakley, Edmunds, and their collaborators, Keskitalo, Pyykkö, and Ruokamo, (2011) have studied
the potential of technologies to help distant collaborators build common ground and to share
representations of their ideas. It is clear that such a challenge is multifaceted; research findings show that
experienced, co-located collaborators face difficulties, as seen in studies by a team at Department of
Computer and Systems Sciences at the University of Stockholm in Sweden who have worked to support
teams of people working on design tasks in the same physical space (Sundholm et al (2004) and Ramberg
et al (2004)). Sundholm et al make use of a framework devised by Schneiderman (2000) which identifies
eight activities; searching and browsing digital data, consulting with peers and mentors; visualizing data
and processes; thinking by free associations; exploring solutions; composing artefacts and performances;
reviewing and replaying session histories; disseminating results1. Sundholm uses Schneiderman’s eight
categories as a basis for studying different teams’ use of an interactive lab in which they worked, given a
design task. Their focus was on the processes of the co-located team members within this semi-structured
collaboration. Meanwhile, a study by Ramberg et al (2004), carried out in the same interactive lab as that
of Sundholm et al, focused more closely on the use of technology that facilitates the production of
representations (drawings, sketches) of design ideas produced by co-located members of a team.
Like the Stockholm team, Facer and Williamson (2004) were interested specifically in the role of
technology in facilitating the use of representations. Children used prototypes of digital environments
designed to support collaborative approaches to creative storytelling and to explore the potential of
multimodality. Facer and Williamson argued that the rich multimedia environment of the prototypes
allowed the children to externalise their ideas for sharing with each in other in a variety of
representations which children of all ages could manipulate and around which they could discuss and
refine their ideas.
In summary, a flourishing strand of existing work on technological developments to support creative
collaboration that has viewed the process as involving stages, and focused on the establishment and
development of common ground, through providing a means of external representation to enable
collaborators to illustrate, share and express ideas as they are generated.

1.5.2 Technological developments based on other theories of creative collaboration
A common approach to creativity is taken by Sawyer and deZutter (2009), Wegerif, McLaren, Chamrada,
et al (2010), and Sullivan (2011), all of whom have investigated technology to support creative
collaboration. As described earlier, these authors’ approach to creativity is based on the theories of
Mikhail Bakhtin (Bakhtin, 1986) whose work underpins the idea that in group activity, new ideas are
generated through tension.
The study by Wegerif et al, 2010, quoted above, which studied in detail the processes through which
communication of knowledge and the development of ideas takes place between individuals, make a point
that it is through tension between perspectives (although clearly within an atmosphere of trust and
collaboration) that new ideas are generated. The empirical study in question, concerned with the
provision of tools for moderators of online dialogue, also yields ideas about tension that have the
1

This was subsequently revised to involve four main phases (Schneiderman, 2002): collect (searching for material
and visualizing it), relate (consulting with peers), create (making associations, trying out solutions, composing
artefacts) and donate (disseminating results)).
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potential to inform the design of technologies to support people who are collaborating towards creative
outcomes. It is interesting to consider whether the notion of tension implicitly arises within other studies.
Luther and Bruckman (2008), whose work was discussed earlier in this review, pointed out that one of
the roles of the leader is his or her role of placing constraints on the artist collaborators; in Wegerif’s
terms (Wegerif et al, ibid) this constraint can be considered to be a different voice, in tension with the
free-floating, infinite variety of possibilities that the artist members of the team might express. Luther and
Bruckman identify this as important, describing it as a ‘relationship between innovation and convention’.
Several authors, including Fisher and Shipman (2011) explicitly explore of the role of tension between
norms and innovation in relation to group dynamics. Karlgren and Sins (2011) suggest that tensions
between perspectives mean that group members have to reflectively analyse their own activities in the
group and they have to question how they deviate from the established norms and established practices
that they would favour. Engagement in doing so is itself part of a creative process since they have to
search for solutions to overcome the tensions. Karlgren and Sins argue that externalizing tensions is a
means through which opportunities for creative efforts in collaboration can be increased. From a design
perspective, the research team to which Fisher and Shipman belong, takes an approach to technological
environments to support collaborative creativity that explicitly adheres to the notion that tensions are
key to creativity. Fisher and his team set out to produce situations in which users will encounter
problems or mismatches, which will lead to breakdowns that serve as potential sources for new insights,
new knowledge, and new understanding. The team uses an approach they term metadesign, which
advocates a shift in focus from finished products or complete solutions to conditions for users to fix
mismatches when they are encountered during use. (Fischer and Shipman 2011, p.10)
The notion of tension appears to be present in the design activities studied by other authors, although not
named as such: for example, in the work of Vass (2008) who studied peer collaboration as a context for
mutual inspiration in collaborative creative writing, the constraint or tension comes in the form of the
genre convention, in relation to which young story-writers are able to generate ideas. Others have found
tensions such as the emotional atmosphere and power relations within groups of student teachers
reported by Eteläpelto and Lahti (2008) to be obstacles to creative collaboration.

1.5.3 Supporting creative collaboration through managing, repurposing and remixing
existing digital tools
An underlying assumption amongst those seeking to develop technological environments to support
creative collaboration, or to support teams in their sequence of thoughts and actions that leads to novel,
adaptive productions Lubart (2001, p. 295) is that an appropriate approach involves setting up systems
for exchanging of information and knowledge, and for coordinating activities and interpreting others’
ideas (Hilliges et al., 2007). While attention has been paid predominantly to creativity in the output or
product, it is clearly possible for there to be creativity in the process of organising the collaborative space,
and if, as Gaggioli et al (2011) argue,
the relationship between the process (group collaboration) and the product (the emergence of a novel artefact
or idea) is a bi-directional one: the creative product affects the structure of the frame, which in turns affects the
unfolding of meaning

Gaggioli et al (2011: 42)
then a fruitful avenue for exploration is to investigate ways of supporting collaborating teams to establish
and develop their own collaborative space so best to suit their own processes and purposes.
In support of this view, Lerdahl (2001) points out the importance of being able to modify and
continuously adapt the environment in order to allow innovative ideas to emerge. He claims that
conscious arrangement of space is one of the factors that may improve creative collaboration and develop
a creative culture. In this sense, the variety of networked tools and services available in today’s world,
which are designed for exchanging of information and knowledge and also afford easy and quick
customisation and adaptations, constitute the tools that can be used to modify and continuously adapt the
environment in the sense that Lerdahl and Hilliges advocate. To be more specific, constantly emerging
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networked tools and services provide individuals with a range of physical instruments which have a wide
variety of features, sometimes referred to as affordances (perceived potentials for action), that mediate
collaboration between people and other services and tools. The proliferation of devices, harmonisation of
software across platforms and increasing sophistication of services now allows quite powerful ways of
managing, repurposing and remixing digital artefacts among users (Greenhow et al., 2009). Tools are
available to support various conversational (regulative, coordinative, etc.) and productive actions in the
context of creative collaboration (Väljataga & Fiedler, 2012).
A necessity for creativity is particularly clear in the context of multiple digital artefacts. In order to
organise the settings in which collaboration is to takes place, the exploration, negotiation, and mutual
acceptance of selected technologies is necessary so as to establish a functional, distributed environment
for digitally mediated collective activity (Väljataga & Fiedler, 2008). In an interesting parallel to the
notion of common ground as a necessity for creative collaboration, the process of selecting tools and
services to provide the environment for creative collaboration requires the establishment of a common
understanding: this is the construction of a shared, or rather compatible, understanding of the
affordances of tools and digital environments among collaborating participants.
A further point that what is understood as novel and useful will depend on the specific context and will be
defined by the participants themselves, based on their intersubjective experience. In other words, what is
creative activity will be judged by participants within their social construction as will creative outcome;
for the participants, they are relevant to the context in which they are embedded. We will give the last
word to Sternberg:
One needs an environment that is supportive and rewarding of creative ideas. One could have all of
the internal resources needed to think creatively, but without some environmental support, the
creativity that a person has within him or her might never be displayed.
(Sternberg 2006:89).

1.6 The relationship between Time Regulation and Creative Collaboration
A second research line is the regulation of the available learning time in the context of creative
collaboration, to be considered in the different collaboration spaces of the CoCreat project.
Under the general learning regulation approaches (Zimmerman & Schunk, 1989, Hadwin, Järvelä & Miller,
2011), we consider the time regulation as the specific regulation of the academic time that is carried out
by students (time self regulation), two students (time co-regulation) or the group (socially shared time
regulation). Järvelä, Hurme & Järvenoja (2008, p. 16) consider three levels of regulation. The first level is
self-regulation, "the individual aims to regulate her-/himself". The second level is the regulation of others,
"an individual aims to affect others". The third level is known as social regulation or shared regulation,
"where some or all of the group members simply cooperate to regulate others". In this third case, some
authors refer to the students' teammates' as a team or as a group. In the study of the time regulation we
aim to observe the three levels of regulation of the time-on-task. The aim within CoCreat is to understand
how the students self regulate, regulate others and socially share regulation of the time in identifiable
stages of their collaboration. The approach is drawn from studies of learning time regulation in CSCL
which considers
time perception, allocation and regulation as a capacity bounded both at the individual and
collective level by the temporal script of the task and the temporal patterns of each of the team
members
(Romero 2010:1).
In CoCreat time regulation is considered in environments designed to support learning such Virtual
Learning Environments (VLE) and also in environments which increase the time span of accessibility
from the students' point of view, for example, by use of social media or mobile devices that are used
outside the formal learning environment as well as within.
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Computer-based collaboration has been also observed as a factor that introduces a higher level of time
pressure “in terms of expectations regarding the frequency and timeliness of communication” (Thomas &
Bailey, 2009, p.627). Computer Mediated Communication (CMC) which is often a feature computer-based
creative collaboration increases the time pressure felt by the group in four aspects. Firstly, computerbased interaction increases the time pressure on the group because they take more time to exchange the
same information than face-to-face groups (Walther, 1992). Secondly, the CMC groups must learn how to
use computer-based environments, which increases the time pressure depending on their e-competence.
Thirdly, CMC groups often work from different locations, which require asynchronous exchanges or
planning to meet synchronously, depending on the availability of their teammates (Romero, 2010).
Fourthly, in some cases, the groups working on a computer-based creative collaboration task as shortterm groups, with no previous history together, also experience increased time pressure (Walther,
Anderson & Park, 1994). For these reasons, computer-based creative collaboration could increase the
time pressure felt by the members of the group.
Our conjecture is that new technological environments may introduce significant demands on learners
and consequently changes in the way that learners regulate their learning times. Time regulation in
creative collaboration could be a further challenge, because of the need for combining individual and
collaborative levels of regulation.

1.7 Summary
The following criteria have all been identified during the above literature review as being necessary to
creative collaboration:


Extent of use of imagination and divergent thinking;



Existence of common ground (shared knowledge and goals);



How the setting provides opportunities for communication of knowledge and goals;



Extent to which possibilities of externalizing representations (sketching, writing, modelling) are
exploited;



Extent to which participants feel that atmosphere identifies with the following:



an atmosphere of playfulness or joking as well as seriousness;



safe atmosphere and trust between participants;



a degree of disagreement or tension;



problem boundaries stretched or broken;



tolerance of risk or ambiguity;



co-operative engagement in the task;



Extent of expression and exploratory talk enabled and



Amount of self-regulation and socially shared regulation of time spent on learning.

They all therefore have potential to be used to evaluate levels of creative collaboration in the use of online
tools by groups of learners for creative tasks and were used to underpin the development of the items in
the proposed scale for the assessment of creative collaboration which will be described in Chapter Three
of this report. The scale itself appears on page 77 in Appendix 1.
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2 Chapter Two: The Collaborative Spaces
2.1 Collaborative Space 1: Mobile digital story creation by school students
2.1.1 Introduction
This collaborative space introduced mobile digital storytelling using mobile devices including iPads, iPod
and iPod Touchas a setting for the development of technology enhanced learning (TEL) through creative
collaboration. There were three iterations: the first with 24 children of different ages from a Swedish
elementary school using iPod Touch in small groups visiting a the Kronoberg castle ruins, the second with
52 children age 9-12, selected from several different 5th grade classes in a Finnish elementary school
using iPods in small groups and visiting the Kierikki Stone Age Centre and the third study was carried out
in Tallinn, Estonia involving 23 students from the 9th grade of one school using iPads in small groups who
visited a museum which provides an overview of Estonian society during Soviet and German
occupations.
Digital tools used by the children centred on a portable device with a camera (iPad,iPod Touch) that
enabled the children to capture images from their surroundings to illustrate their stories and running
software, (Storykit, StoryRobe and, in Tallinn, iMovie) that enabled students to narrate a story over their
images.

2.1.2 Pedagogical Model
The concept of digital storytelling enables the combination of personal experiences with creativity and
collaboration. The creation process is mediated and supported by digital devices, thus providing
opportunities to create an even stronger and more personal impact than a single mode message
(Lambert, 2007a: Lambert, 2007b: Ohler, 2007). Adding a mobile dimension when using storytelling for
learning might provide added opportunities for establishing a sense of seamless learning (Wong & Looi,
2011), - i.e. a context independent learning model - than using a solution of a more stationary kind, i.e.
computers or laptops. Mobile technologies already are an integral and well established component in
children’s daily lives, and bringing storytelling to a mobile platform could therefore offer unique
affordances for learning and self-expression (Kress, 2010, Wong & Looi, ibid). It would allow young users
to participate, create and share their “digital voice” by using a familiar tool that they consider to be their
personal property and perhaps also their foremost means for communication, and that they also more or
less always carry wherever they go (Ito, 2009: Jenkins, Clinton, Weigel, et al 2009: Pachler, Bachmair, &
Cook, 2010).
Pedagogic structuring was done by several means as follows:
 the division of students into groups of three (by the teacher) with one mobile device per group
 the allocation of roles amongst the students themselves
 the storyboard (and instructions about the task of using the storyboard)
The construction of the stories involved using the features of the iPad or iPod (photography, audio
recording) and the features of the application used (combination of video, text, audio and photographs) as
well as the storyboard.

2.1.3 Research questions
Questions that framed the data collections in this particular collaborative space were largely focused on
the creative solutions and innovative uses of the applied technology made by the children, to solve or
carry out the presented tasks. Identifying how school children co-operate and collaborate using mobile
digital tools to fulfil the assignments they have been given was also important; similarly, observing and
documenting the problems that they had was a matter of interest in the study of this collaborative space.
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2.1.4 Outcomes
Outcomes from the activities conducted with elementary school students in Sweden were that they
engaged with the task and were able to handle both the mobile units and the software with ease. The
research team considered that there should more emphasis and teaching on how good stories are created
as well as sufficient time and resources for adequate teacher support. The children in the Finnish study
(aged 10-11) engaged well, with most groups describing their satisfaction in terms of the quality of the
group work. Most emphasized that the task was beneficial to the learning process increasing both their
knowledge of history and teamwork skills. The results of the third iteration in Estonia suggest that older
students (aged 16-17) were more conscious of the importance of the collaboration process to the result
than the younger students in the first two iterations. Unlike their younger counterparts, these students
appeared to draw links between the roles and the storyboard as tools that supported the creative aspect
of the process.

2.1.5 Technological solutions
In this collaborative space the hardware used was iPod Touch or iPads, in each case shared amongst a
small group consisting of three to four students. There was little difficulty amongst the students in
handling the hardware and they appeared to have had some prior learning with these or similar devices
beforehand, whether from inside or outside school. The off-the-shelf software chosen for the study in
Sweden and Finland – StoryKit and StoryRobe – ran satisfactorily, even though it had not been adapted or
revised in any way to better suit the aims of the study. Nonetheless, there were problems and issues,
especially regarding the storytelling features needed to tell a mobile digital story regardless of the device
or setting. StoryKit ended up as the less popular among the groups, mostly so for its rather basic output
format, which mimicked that of an ordinary book, instead of taking the advantages of the multimodal
approach digital storytelling offers. StoryRobe on the other hand, delivered a film-like result, much like
that of digital storytelling software. StoryRobe however proved more challenging to use when recording
the voiceover as opposed to StoryKit, but even so, the children preferred StoryRobe over StoryKit, which,
when shared off the mobile units and on to the Internet, became really uninspiring. But even when
watching the stories on the iPods, the children quickly lost interest in the StoryKit outcomes. The
“filmish” output of StoryRobe seemed to appeal to all of them during the presentation and discussion. The
Estonian classes used iMovie which had the added opportunity to include video in the stories.

2.1.6 Recommendations
1.
2.

3.
4.
5.
6.
7.
8.
9.

Where collaboration is unsuccessful, creative solutions are less likely to arise; therefore, help to
structure collaboration should be considered.
The creation of individual roles within a group is effective for younger students, since it motivated
the students’ work-moral and promoted their feeling of responsibility for their work, as well as the
importance of finishing the assignment. However, this is not necessarily effective for older students
(e.g. those aged 16-17).
Development of dedicated software aimed at educational mobile digital may assist good user
experience and activity results.
Collaboration is essential for spawning creative solutions when little or no instruction is given
beforehand.
The sense of equality within the group boosted both individual and group confidence.
The creation of individual roles within the group motivated the students’ work-moral and promoted
their feeling of responsibility for their work, as well as the importance of finishing the assignment.
One mobile device per group (as opposed to one per student) promoted animated discussions and
decision-making throughout the group.
Detailed software instruction was scarcely needed – storytelling instruction however fundamental
for work process and outcome.
Development of dedicated software aimed at educational mobile digital storytelling is of supreme
importance for a good user experience and activity results.
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10. Active teacher involvement is crucial for activity realization, but especially so for sustainability and
over-time implementation.
11. Providing time for teachers to increase awareness and knowledge about mobile digital storytelling,
for project preparations and realization, and time for follow-up and reflection is of paramount
importance.

2.2 Collaborative Space 2: University students working together to create
courses in Second Life
2.2.1 Introduction
Students from four different universities (UO, TU, UVT, NTNU) studied in virtual learning environments
(Moodle, virtual 3d space Second Life and others) in order to jointly explore new ways of designing and
implementing virtual courses for learners of different ages. In the implementation of their course, which
is entitled "Designing Technology-Enhanced learning", the aim was to study what kinds of interactional
processes occurred when students collaborated while working in international teams and how
pedagogical structuring affected the collaborative processes

2.2.2 Pedagogical Model
In this collaborative space, the theoretical framework is based on the following theories and models of
learning and teaching:






An approach consistent with problem-based learning and project learning: Students were
provided with authentic cases and problems; how to design a virtual course for actual needs.
The use of a scripting approach (e.g. Weinberger et al 2005, Hämäläinen 2008; O’Donnell 2006;
Kollar, Fischer, & Hesse, 2003)
The application of scripts to promote collaborative learning and creative collaboration in
different virtual learning spaces through the use of prompts (King 2007) and functional roles
(Aviv, Erlich & Ravid 2003)
The promotion of ideas from studies of creative collaboration, namely divergent thinking
(Glasner & Schwarz 2007), degree of tension (Karlgren & Sins 2011) and atmosphere of
playfulness (Sullivan 2011)

Students were divided into groups of 5-6 and in each group there were participants from each country.
Groups worked together for fifteen weeks and every group had their own tutor from one of the
universities involved. Groups were required to design and implement a virtual course where various
technologies are applied in pedagogically meaningful way. In order to attain this task the students needed
to go through six collaborative learning tasks. The course started with a national orientation phase during
which students were familiarized with technological tools and also to the pedagogical implementation.
After orientation the students started to work collaboratively in international groups on the four main
tasks, two weeks per task. The first task was to write collaboratively a pedagogical script for their virtual
course. They had to make decisions concerning aims, scope, pedagogical model, tutoring and evaluation of
the course. Students utilized Moodle, Second Life and other technical solutions in their communication.
Moodle played the role of the main environment for publishing tasks, asynchronous communication and
discussion. Second Life was intended to be the main environment for synchronous communication, but
the groups were free to choose any other tool. As a result, some of the groups were using Second Life,
while the others switched to Skype or similar tools. The second task was to produce together a script
concerning technical issues of their virtual course. The third task was to build the virtual environment for
their course using one or several technologies (such as Second Life, Moodle, wiki, etc.) following these
pedagogical and technical scripts. For the fourth task, each small group evaluated collaboratively each
other’s course implementations.
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2.2.3 Research Questions
How did collaborative learning appear in virtual group work?
a. What kind of interactional processes occurred in group discussions in various virtual spaces?
b. What features of creative collaboration occurred in group work?
c. What are:
i. the effects of collaborative scripts on students’ activity, participation, and course grades
and
ii. students’ interactional processes in successful collaborative learning in virtual spaces?

2.2.4 Outcomes
In relation to the question ‘how did collaborative learning appear in virtual group work’, activity in
participation varied a lot between groups. Some groups met online several times a week and discussed
actively in both asynchronous and synchronous environments while others discussed mainly in
asynchronous Moodle environment. Equality of participation varied between the groups but the general
phenomenon was that in each group were just few active participants who really collaborated with each
other. Discussions were quite often concentrated on metacognitive issues, especially on organizing group
work. This phenomenon was typical particularly in the asynchronous Moodle environment. When
students concentrated on task units it was mostly using real-time discussions in Second Life and the chat
tool in Skype. It was noticeable that in many groups, there were students who were present in meetings,
but used only text chat, not voice. In some cases this was because of being shy and, for example, making
up excuses e.g., not having microphones, whilst their presence could be seen in Second Life. The amount
of socio-emotional unit in participants’ interaction increased during the course. Cohesion was contributed
through the presence of regularly active group members and interactions decreased in tension when
humour was used in real-time meetings. Correspondingly in few groups there was tension and even
hostility in the latter phases of the course, because active group members were frustrated about passive
participation by other group members. Features of creative collaboration (like divergent thinking)
occurred rarely. Group members arguments were mostly based on theoretical knowledge of subject
matter or one’s own experience, and new innovative viewpoints were rare.
With regards to the question the effects of collaborative scripts on students’ activity, participation, and
course grades, there were no significant differences in activity between groups whose studying was
scripted differently. However, there were differences between the groups whose studying was scripted
(‘scripted groups’) and those whose studying was not scripted (‘non-scripted groups’). In general, the
scripted groups were more active than the non-scripted groups. Groups whose studying was supported
with scripts were also more active in arranging online meetings in Second Life and/or Skype. That said, it
was also observed that some of the non-scripted groups were upset at not having specific guidance or just
not understanding the task, especially when they discovered that some other groups had much more
detailed instructions. One tutor noted “all groups I was tutoring were non-scripted, and in the end of the
course they were always looking at the instructions provided for the scripted groups, because it was
published openly on Moodle.”
With regard to interactional processes, most on task speech turns were answers to presented questions
or comments on previous speech turns or messages. Most of the answers or comments were short
statements without explanation. They were either short agreements such as “yes” or “I agree,” or
statements without further explanation like “I think it looks good.” Most of the questions presented in
both environments were clarifying questions, where students asked for clarification of previous
statements or questions. When students' forms of interaction in synchronous (Second Life) and
asynchronous (Moodle) platforms or environments were compared it was noted that in Moodle the
amount of new knowledge (where students brought new topics into the discussion) was clearly higher
than in Second Life (SL). Instead, in Second Life discussions were much more reciprocal and the emphasis
was on comments and answers without explanation. They were either short agreements such as “yes” or
“I agree,” or statements without further explanation like “I think it looks good.”. Also some students
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preferred to use Skype to Second Life to manage collaboration for technological reasons. Based on this it
appears that asynchronous environments may support better collaborative interaction allowing students
time to research and develop their contributions however, even though the amount of new knowledge
created was smaller in the synchronous environments (Second Life or Skype), some of the groups were
able to take all important decisions about the course of the project, planning, and distributing the tasks
during their synchronous meetings, while using them.
In relation to the question: how did pedagogical structuring affect to collaborative learning processes,
based on the calculation of total amount of sent messages and speech turns it is seen that those groups,
whose studying was scripted, were more active than groups who studied without a specific script.

2.2.5 Technological solutions
The primary course environment was Moodle, where all the materials and instructions were published.
Team meetings were held in a Second Life 3D-environment and this software was an option for the final
product the students worked to create during the course. During the course, the students were
encouraged to choose and create their own working environments and working methods. Students used
Google Docs (for collaborative writing and chat), Skype (real time communication), Yahoo Messenger
(real time communication), Wikispaces (collaborative writing) and Wordpress (collaborative writing).

2.2.6 Recommendations
Based on the experience of this course it can be concluded that
1) in order to enhance creative collaboration it is essential that students are provided enough
freedom to work and plan joint activities together. Scripts should not be too tight.
2) to support and enhance divergent thinking ‘open’ tasks and problems should be provided.
3) students should be provided with the possibility of designing their own learning space in order to
make them feel comfortable and safe (like in this course where all sub groups designed their own
working spaces in Second Life).

2.3 Collaborative Space 3: University students creating an e-handbook
2.3.1 Introduction
Groups of 8-11 university students from three different universities (University of Oulu, Finland; Tallinn
University, Estonia; Norwegian University of Science and Technology, Norway) were each asked to
collaboratively write a book chapter as an electronic publication whose subject was Current Topics in the
field of Educational Technology. Participating students were divided into seven teams, and each team had
members from all three countries.

2.3.2 Pedagogical Model
The groups of students worked on a range of current topics in the field of educational technology to
create a multimedia book. Each team worked on a separate chapter of a multimedia handbook over the
period of five weeks. The working process was based on adaptive problem solving process and the ideas
of playful learning (Hyvönen, 2008a; Kurti et al 2008). These pedagogical approaches enhance creative
thinking and foster students to critically consider used ways of thinking and acting. Additionally students
were provided with scenarios based on real life situations; how to solve problems that educators face in
their everyday work following the model of case-based learning or problem-based learning (e.g. HmeloSilver, 2004).
In addition to the joint collaborative task, students from all three countries had some local activities,
developing a specific expertise in order to bring it into the collaborative task. The students in each
university worked in groups of 2–4. During the course, the bigger international groups were formed from
local groups, one from each country. All the course activities were conducted distantly posing an
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additional challenge for the students. Working with international peers, the students shared competences
and developed practical skills of creative international collaboration.

2.3.3 Research Questions
1. Understanding students’ use of technology in their collaborative work
1.
2.

How did students interact and design the virtual environment for supporting their creative
collaboration?
What were the teams’ digital, networked tools and services used in the creative process?

2. Understanding how technology can support creative collaboration
3.
4.

What factors or elements influence and form the design of the space for creative collaboration?
How creative collaboration in educational settings is supported and constrained by the
technologies involved?

2.3.4 Technological solutions
Students were working both face-to-face in their home universities and virtually on connected desktop
PCs in social media environments and a wiki (the Purot wiki at http://cocreat.purot.net/) was provided
for completion of the course task and was the home of the eventual handbook written by the teams. The
question of interest was how they integrated social network tools and what kind of ecologies of tools they
constructed. It was found that five types of tools were used alongside one another (social network
environment, instant messaging, synchronous video mediated communication, a meeting scheduler and a
collaborative writing environment). Synchronous communication using a video conferencing tool was a
feature of most teams’ collaboration; a meeting scheduler was reported as being of considerable benefit
and a collaborative writing environment was used for the production of content by some teams.

2.3.5 Outcomes
Video and text tools for synchronous communication made it possible to communicate at a distance:
however, participants found that team building and establishing a relaxed atmosphere were very difficult.
Some teams adopted a method where creative collaboration between co-located teams was prioritised
which to some extent reduced the data that are available from this study for the examination of
technology creative collaboration between distant teams.
In relation to the question of the nature of the creativity that the teams exhibited, it is clear that creativity
was present, but that it was not exhibited in the terms that the study (and CoCreat project) anticipated.
The efforts put into team working were not directed at producing creativity in the product, but into
resolving the problems that arose with team working itself. Technology was employed creatively as a
solution to problems of team working rather than as a tool with affordances that could support the
generation of innovative ideas.

2.3.6 Recommendations
1.

2.

Digital instruments for creative collaboration should be freely chosen and adapted by students
according to the specific purposes of their collaboration and their projects and goals in such a
way creating an ecology or a working environment.
Mediating digital media applications should not be chosen for students; rather, students should
be encouraged to explore and make use of various [digital] technologies, especially mobile
devices for supporting their creative collaboration.
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2.4 Collaborative Space 4: A collaborative project using digital
technologies to meet the needs of elderly people in a rural context
2.4.1 Introduction
The population in Nordic countries is aging rapidly, and successful aging is increasingly important.In a
study of the meanings older people attached to successful aging, Fisher and Specht found that older
people perceived a relationship between creative activity and successful aging. Successful aging was
regarded as involving a sense of purpose, interactions with others, personal growth, self-acceptance,
autonomy, and health. Creative activity was regarded as contributing to successful aging by fostering a
sense of competence, purpose, and growth. (Fisher and Specht, 1999). Since technologies are successful in
supporting collaboration, there is potential for them to be used in ways that support creative
collaboration. For elderly people the implications are that if technologies can support creative
collaboration, they may be a tool that can be used to support some aspects of ‘successful aging’, that is by
fostering a sense of competence, purpose, and growth. One problem, however, is that a large number of
elderly people are either avoiding or have stopped accessing the Internet.

2.4.2 Pedagogical Model
The aim of the project was to build a physically, socially and psychically creative collaborative space in
which the teaching and learning of the use of iPads was possible. Four training sessions were held
approximately every two weeks where each group was provided with a tutor to help them use an iPad.
Given the fact the aged people fear novel technology (Hakkarainen & Hyvönen 2010), the step in to the
world of technology had to be made as easy as possible. That is the reason why tablet computers (iPad)
were chosen for this project – there’s no need to learn to use mouse and physical keyboard.
For every training session, while there was a programme of activities to follow, the structure of training
was loose and the tutors were prepared to instruct on using the iPad based on all questions. Teaching
took place in small groups, one tutor in each. Teaching and learning goals were negotiated together with
the participants in each group. The aim was to help the aged people to do what they wanted to do with
the technology. To aid their exploration the iPads were loaned out between the sessions.

2.4.3 Research Questions
(1) Can technology support a collaborative process amongst elderly people that will foster the sense of
competence, purpose, and growth that contributes to successful aging?
(2) Can we use technology itself to support a collaborative process through which elderly people can
reduce their own and each other’s tendency to avoid using the internet?
(3) Could creative collaboration and the use of technology help to reduce isolation?

2.4.4 Outcomes
The project was highly successful, and success was seen is in the planning and implementation of the
sessions, enabling elderly people to participate in using technological tools. The technological tools were
then used by the elderly people for collaboration outside the sessions. The elderly people also used the
technological tools creatively, finding ways to integrate them into the creative or everyday activities that
they enjoyed, and they used them to share ideas, experiences and information, including things that they
had learned through or about the technology.

2.4.5 Technological Solutions
The iPad was used for multiple purposes. The elderly people were introduced to Skype, email,
information search, banking, e-magazines, bookmarks, collage and photo sharing app, Facebook, maps
and e-books. The following list describes the uses to which they had put their iPads in the course of their
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everyday lives: finding children’s programs for grandchildren, keeping in touch with others, reading
books, using street maps, watching humorous YouTube videos, listening to music or events, wildlife
photography, composing for painting and handcrafts, virtual travel.
iPads also increased collaboration away from the project. Elderly people used them for Skype calls to one
another and to others, for seeking and gaining help with the technology itself, and for sharing information
and images.

2.4.6 Recommendations
Projects to enable elderly people both to access technology and to explore it for their own purposes
should consider whether methods that might be used with other population groups are appropriate,
since:
1) for isolated elderly people, technologically mediated contact with other people will be helpful, but
consideration should be given to the extent to which face-to-face human social contact is of particular
significance and should not be substituted for.
a) to recognise that a models of collaboration on which many environments for learning are
designed is associated with the model of teaching and learning that is commonly found in
schools, that elderly people may not feel comfortable with such a model, and an alternative
should be designed
2) Specific issues of sensitivity and understanding that can be considered when designing a course are:
a) Elderly people are more likely to find digital technologies acceptable if their utility is made
explicit; technologies should be introduced as potential solutions to elderly people’s everyday life
challenges, and to enable them to take part in community life.
b) Ascertaining the level of prior knowledge of elderly participants through interviews proved
useful
c) Careful thought must be given to ergonomics and the interface design in relation to elderly
people’s physical abilities
d) Resources for elderly to cope with learning by trial and error, in other words, testing apps,
should be provided i.e. Elderly people should be offered guidance that is designed make the
process clear. It is helpful to provide simple instructions for using the hardware and software,
including illustrations of icons and explanations.
e) Project planners should ensure that classes take the form of social meetings with relaxed pace
and homelike atmosphere, and steps should be taken to minimise the possibility that participants
will expect hierarchical teacher-student relationships when in the setting; the emphasis was on
flexibility rather than close and careful structuring of the activity.
f) Elderly people should be encouraged to actively try using the iPads for things that interested
them, and to ask for help from others if they thought of something that they would like to do but
did not know how; they should be encouraged to interact freely during the training sessions and
also to take an active role in their learning.

2.5 Collaborative Space 5: School students collaborating with mature
learners to create a poetry blog
2.5.1 Introduction
In this collaborative space eight upper secondary school students collaborated with two adult learners at
the Writers Training Centre at the Päätalo-Institute (a society in Northern Finland which was set up to
honour, advance and maintain the writing traditions of Kalle Päätalo). They participated in an informal
creative writing course which was held outside school hours. The aims of the course were to enhance
students’ creative writing skills through collaboration between expert and novice writers. This
implementation brings together different age and different contexts (formal, informal) of students.
Students worked both face-to-face and virtually, posting their work to a blog.
511733-LLP-1-2010-1-FI-KA3-KA3MP
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2.5.2 Pedagogical Model
The theoretical framework for this collaborative space is grounded in collaborative learning with a strong
emphasis on creativity, playfulness and life-long learning. Collaborative learning includes feeling of
togetherness, doing things together and constructing new knowledge and shared meanings (e.g.
Dillenbourg et al., 2009; Rochelle & Teasley, 1995). Creativity and playfulness belong to the same
phenomenon, and refers to divergent thinking, i.e. to playing with ideas until the challenges at hand are
solved (e.g. Dunn, 2004; Hyvönen, 2008b). Life-long learning includes the idea of people learning
throughout their lives regardless of setting, i.e. in formal, non-formal and informal contexts (Redecker,
2009). The pedagogical model itself is adapted from the Tutoring-Playing-Learning model where the
process begins with an orientation phase, followed by playful and creative learning activities, ending with
an elaboration phase where whole learning process is reflected and reviewed (Hyvönen, 2008).
In the Orientation phase the teacher and tutors (n=2) met with the Co-Creat research team before the
first session with the students (n=8) where they introduced the course and the associated blog. They had
decided that technology should not be the main focus but act as an enabler and scaffold of the
collaboration between the students, teacher and tutors. The Creative Collaboration Phase included four
classroom based sessions (outside school time) approximately every two weeks where the teacher
alternated between discussing writing processes and setting writing exercises with further online writing
tasks using the class blog set for homework between sessions. The Elaboration Phase started when the
students answered a questionnaire on assessing creative collaboration between the third and the fourth
face-to-face meeting and later the teacher and tutors participated in a reflective interview following the
final meeting.

2.5.3 Research Questions
1.

On what basis do experienced teachers evaluate creative collaboration in the context of computer
supported collaborative learning spaces?

2.

What kind of criteria do experienced teachers use to assess/evaluate whether a computer
supported collaborative space can support creative, collaborative learning?

3.

How can this creative collaboration be orchestrated?

2.5.4 Outcomes
The evaluation of experienced teachers and tutors was that the creative writing course was highly
successful in supporting the creative process, and the use of technology facilitated that success. Though
well used for posting short pieces of writing and poems the blog itself, at
kirjoittaminenverkossa.wordpress.com, shows virtually all interaction through comments on the
students’ postings is attributable to the tutors rather than engaging the whole group. It appears that
collaboration within this collaborative space was concerned with creating a supportive environment
rather than with creating a shared product.

2.5.5 Technological solutions
The technological hardware used in this collaborative space was the iPad. Between face-to-face sessions,
texts were shared on the WordPress blog, while face-to-face sessions this was achieved through sharing
of texts written either on iPads or with pen on paper. The iPad was successful for four reasons: First,
mobile technology enables the connection between group members to persist away from face-to-face
situations: Second, communication technology allows users to ‘follow’ discussion and to extract and reuse elements, third, because the iPad is a flexible tool that can take and display photographs and also used
as a means to produce and display text; fourth, because combined with blogs, iPads were perceived to
facilitate group unity; and fifth, iPads were perceived as altering limits that might have been imposed by
time, and allowing flexibility across the domestic space. The power of blogs was noted as being in the
social interaction that they allow.
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2.5.6 Recommendations
1.
2.
3.
4.

5.

The success of a course depends in a large part on the skill and experience of leader and tutors in
establishing the conditions for creative processes
It is possible to use mobile technology can be used to support ‘group unity’ and a sense of group
endeavour between face-to-face sessions.
A sense of group endeavour is a means by which the production of individual creative output can
be supported.
The use of iPads can facilitate a sense of trust, unity and shared activity if that sense of trust,
unity and shared purpose is initially established by skilled human processes at the outset of the
course, and a sense of mutual respect between the course leader, tutors, adult learners and the
students.
iPads can function as a means to continue, during periods when the participants are not
physically co-located, building on the quality of communication that is established through
human skills and expertise during face-to-face sessions.
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3 Chapter Three: Methods of data collection and analysis
3.1 Introduction
This chapter describes the different methods of data collection used to evaluate levels and kinds of
creative collaboration in the different collaborative spaces described in the previous chapter and the
methods of analysis used. It concludes with a table (Table 3.1) showing which methods were used in each
collaborative space.

3.2 Methods of Data Collection
This study followed a mixed methods approach comprising a quantitative data collection aiming to assess
the levels of creative collaboration in each collaborative space and a qualitative data collection aiming to
illustrate a rich picture giving more details of these collaborations. In addition is was anticipated that the
quantitative data could be used to identify whether it was possible to develop a scale (the Assessment
Scale for Creative Collaboration – in Appendix 1 on page 77) to effectively measure participating students’
perceptions of both creativity and collaboration during group work on a creative task.
Quantitative
1.
Quantitative data on participating students’ perceptions of the set tasks were collected where
possible via an online survey which was selected as the most convenient way of measuring participants’
perception for internet connected computers on which to complete the survey were readily available to
participating students. The survey included different versions of the CoCreat ASCC revised for suitability
given the participants ages in CS2, CS3, CS5 and in the final iteration of CS1 held in Tallinn, Estonia. It was
not used in CS4 with very elderly people nor in the two iterations of CS1 that focused on younger
elementary school children. The ASCC was piloted with distance learners in Spain studying at FUOC on a
creative advertising taught programme whose set task was, in groups of two, to develop a creative
advertising project over four weeks. All 64 students started the ASCC survey though not everyone
answered all the questions. In all there were 55 complete answers giving a minimum response rate to any
question of 85.9%. No suggested changes were made to the questionnaire wording resulting from the
pilot with participants finding the survey questions accessible. However, there was an issue with the
questions referring to means of communication which had not been customised for the particular task
being evaluated, not all students accessed say social media or video conferencing resulting in them giving
inconsistent answers. In future implementations of the scale in the collaborative spaces partners were
reminded to check the apps referred to in the survey. After two further implementations the scale was
revised in response to participants feeding back that it was overlong and the finding that its internal
reliability score (Crohnbach’s alpha = 0.98) was so high as to suggest some redundancy amongst the
items before being used in CS5. The original and the revised version of the ASCC are given in Appendices
1 and 2 respectively.
Qualitative
Qualitative data was collected via open ended questions in interviews and from focus groups (depending
on the needs of the collaborative space) and was also informed through participant observation in some
of the collaborative spaces where the research teams acted as tutors or to support the tutors involved.
In the CS1 iteration conducted in Sweden, the researcher participated in the study supporting the
introduction of mobile digital storytelling, as well as hands-on training and practical matters concerning
the realization of the activity at the site where mobile technologies were used (a Castle), which was the
location in which the stories were planned, devised and completed. The researcher also returned to the
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school to collect data from the children and teachers, which took the form of watching the completed
stories and discussing issues related to the story creation and production, the collaborative process and
the general views of the activity, with children and also with teachers. Data consist of observational video
collected of the children interacting at the castle, and recordings of the discussions held at the school. In
the second iteration in Finland the researcher joined the students for their visit to the Kierikki Stone Age
Centre as a participant in the leading of the activity. The researcher subsequently visited the school and
interviewed 12 of the 16 groups who had participated in the activity. In the third iteration, which took
place in Estonia, the researchers accompanied the students in their visit to the Museum of the
Occupations, and then later visited the school where they viewed all the outcomes and discussed the
overall impressions with all participants, and asked them to fill in an online survey.
In CS2 the data consisted of discussion notes in Moodle (n=1500) and recorded and transcribed online
meetings in SecondLife and Skype. Altogether, the groups had 43 online meetings in Second Life and
Skype. The online meetings lasted 45–120 minutes.
In CS3 qualitative data was collected from several sources, including the chapters of the final handbook,
peer reviews of each chapter, questionnaires, interviews with eight students who volunteered to be
interviewed (mostly students from OU but also from NTNU and TU), and reflection notes by students
from NTNU, representing the experiences in each team. The interviews were designed and conducted by
NTNU and TU, and analysed by BU.
In CS4, after participating as tutors during the activity, members of the CoCreat team from the University
of Oulu telephoned each participant, asking questions which they had derived from the themes of the
assessment scale and research plan.
In CS5 qualitative data on the tutors’ perspective was collected in an explorative group interview which
was held online using audio conferencing between a CoCreat researcher, the course leader and the two
tutors.

3.3 Methods of Data Analysis
Analysis of Quantitative Data
Quantitative data on participating students’ perceptions of the set tasks were collected via online survey
including questions from the CoCreat Assessment Scale for Creative Collaboration (see Appendix 1 on
page 77 and Appendix 2 on page 77 for original and revised versions). These data, collected in the form of
numerical ratings on scale from 1 to 7 indicating how much participants agreed or disagreed with given
statements about the different opportunities for collaboration and creativity that took place during each
collaborative space and the associated factors identified from the literature, were analysed both
descriptively and inferentially. In the former frequency histograms and measures of central tendency
(medians) were used to display the findings and, in the latter, Spearman’s rho was used to evaluate any
correlations between perceived levels of creativity, collaboration and the associated factors with the
support of SPSS software. Non- parametric statistics were used as we could not be certain that
participants treated the points on the rating scale as having equal intervals.
Analysis of Qualitative Data
In general qualitative data collected in the different collaborative spaces from open ended questions in
interviews and from focus groups (depending on the needs of the collaborative space) were analysed by
means of the constant comparative method that was originally developed for the use in grounded theory
methodology (Strauss and Corbin, 1998) and is now applied more widely as a method of analysis in
qualitative research (Glaser, 1965). Through a process of coding, cross checking and elaboration across
data, salient and reoccurring themes were identified. Separation of data by themes allows for emergence
of categories that were not anticipated when framing the original questions. The questions can be
addressed with recourse to the themes, and the unanticipated questions and observations raised. In order
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to facilitate this process the Qualitative Analysis software Nvivo was used to document the transcribed
and translated interviews.
In addition in Collaborative Space 2, analysis of the discussion notes and recordings of online meetings
was carried out, using a particular phased process which had been developed based on analysis methods
presented by Weinberger and Fischer (2006), HmeloSilver, (2004) and Järvelä and Häkkinen (2002). Data
analysis progressed through two phases. In the first phase, each group’s activities in each study phase were
analyzed in terms of 1) the number of active participants, 2) the tools the group used for communication
and group work, 3) the number of written messages and speech turns per student and tutor, and 4) the
grade for the final product of each study phase. In the second phase, collaborative knowledge
construction was analyzed in more detail. The most successful group was selected for more detailed
analysis based on the results of the first analysis phase. The interaction processes in most successful
group were then analysed.
Table 3.1: Method of Data Collection for each Collaborative Space

Collaborative
Space
1a
b
c
2
3
4
5

Observation

Interview

x

x
x

Focus Group
Interview

Discussion notes
and transcripts of
meetings

Questionnaire or
Survey

x

x
x

x
x

x
x
x

x

3.4 Methods of Data Collection and Analysis in the associated
Investigation of Creative Collaboration and Time Pressure
A questionnaire was sent to the CoCreat project partners (teachers and facilitators) in charge of each
‘collaborative space’. The questionnaire contained 8 questions: six open questions, a Likert scale question
from 1 to 5 and a multiple choice question (Annex 1). The questionnaire was completed by 6 out of the 7
participants involved in the 5 collaborative spaces. Each collaborative space consisted of the following
activity and number of respondents per activity.
Table 3.2: Respondents from each Collaborative Space

Collaborative Space

Activity and Sector

Number of
respondents

Collaborative space 1 (CS1)

Digital storytelling by children using mobile devices
(elementary level)

3

Collaborative space 3 (CS3)

Creating a handbook for educators about educational
technology
(3 universities)

1

Collaborative space 4 (CS4)

Supporting ageing peoples use of public services and social
communication using tablet devices

1

Collaborative space 5 (CS5)

Creative writing, analysis and peer-commenting on texts using
virtual mobile technologies
(upper secondary school)

1
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The results of the research are presented in a descriptive way with specific results presented following
the order of the questionnaire. Questions 1-5 relate to describing time-use in different scenarios for
creative collaboration and questions 6-7 relate to creative collaboration and time regulation.
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4 Chapter Four: Results of assessment of creative collaboration in
CS1
4.1 Introduction
This collaborative space introduced mobile digital storytelling using mobile devices such as iPod touches
or iPads as a setting for the development of TEL through creative collaboration. There were three
iterations:
a.
b.
c.

24 children of different ages from a Swedish elementary school using iPod Touch iPods in small
groups visiting a local castle
52 students, selected from several different 5th grade classes in a Finnish elementary school
using iPods in small groups and visiting the Kierikki Stone Age Centre
23 students from the 9th grade of one school in Estonia using iPads in small groups at a museum
recording the history of successive occupation of the country by other states

Digital tools used by the students centred on a portable device with a camera that enabled the students to
capture images and/or video from their surroundings to illustrate their stories (iPad, iPod and iPod
Touch) and running software, Storykit, StoryRobe or iMovie, that enabled the students to narrate a story
over their images.

4.2 Findings from Qualitative Analysis
4.2.1 Findings from Iteration 1
Iteration 1 was a study of 9-12 year old children using iPods Touch to compose stories at a castle in
Växjö, Sweden. Creativity was clearly visible in the interplay and teamwork among the children, for
example in the intuitive ways of handling the iPod and the software. Creativity was also visible amongst
team members where they were solving problems encountered in story composition and creation
(examples given were the discussion of the story theme, when choosing the proper images and facts for
the voiceover), and in producing the story. These were tasks where most groups teamed up to help each
other out with their respective assignments, and did not leave just one person alone and responsible for
the task for example for the voiceover. A published report on this study is available (Nordmark and
Milrad, 2012).

4.2.2 Findings from Iteration 2
Iteration 2 was a study of 10-11 year old children storytelling with iPods, Kierikki Stone Age Centre,
Finland. Children were conscious of the quality of the collaborative process. Their appreciation of what
had gone well was associated with the organisation of each group of three into explicit roles. Their
explanations indicate that roles were found useful because responsibilities were determined without
difficulty and each knew what to do and what the others would do. In one group, the division of roles had
not been applied, that the task had not worked well, which led them to reflect on the value of roles for
turn taking and responsibilities, suggests that they learned something about the value of group roles
through the breakdown they experienced. There was no mention of the storytelling itself and little
mention of the technologies; where they were mentioned, this was in relation to what was learned, which
is to say that the children perceived themselves as learning how to use the iPads. They did not give
accounts of how the iPads supported or did not support the creative aspect of the process, nor the
collaborative process, nor learning about the theme.
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4.2.3 Findings from Iteration 3
Overall, students reported that the task was beneficial to the learning process, with a minority referring
to gaining knowledge about the technological means (iMovie and iPads) used for the digital storytelling
task. When asked if the task was a fun way to learn and why, a number of students emphasized the role of
the technological means used with many emphasising that the contrast with usual learning process was
what made the task fun. Nearly all agreed that the task was more creative than usual. None of the
students had used iMovie before this task, yet it was quite intuitive for them and most of them did not
have any difficulties operating the iPads. All of the students reported that they had learned something,
and many of the answers referred to new knowledge about history or remembering material learned in
the history class and relating it to actual artefacts in the museum. Most of them referred to new
knowledge about history and teamwork skills. A pedagogic device, the allocation of roles, was provided to
support group collaboration during this creative task. It was emphasized that this division is not
mandatory and they could organize their work in any other way they would like. There was a broad range
of opinions between teams about the value of role distribution. Some teams agreed unanimously that the
division made the work process easier, in other teams some members agreed that the division of roles
was beneficial to the work process, and some members said that there was no division of roles and the
task solving process functioned better in this manner.

4.3 Findings from analysis of Quantitative Data from the Online Survey
Responses to the revised, shorter version of the ASCC survey were collected following the school visit to
the Museum of Occupations in Tallinn from 15 out of the 23 students. In this implementation survey
questions were presented for rating only once (omitting the difference between asking for ratings for
presence of the underpinning factors and ratings of their importance for success at the task). For
example, students were simply asked to rate their agreement with statements like ‘We played with ideas
while we were working on the project’ on a scale from 1 to 7. These ratings were then summed for each
student and their total scores on ASCC scale were found to range from 60 to 122 with a median average of
112. (Note that these totals do not include the students’ ratings of their use of communication tools nor
their regulation of learning time as these were found to be separate concepts linked to concrete aspects of
the task and should not be included when rating solely on collaborative creativity). The correlation
between the students’ totals and their assessment of how well they and their group worked together to
create their product (creative collaboration) was Spearman’s rho= 0.897, p=.000 showing an extremely
high correlation between the scale measure and the students’ assessment of collaborative creativity
during the task. This figure is higher than other correlations calculated such as those between student’s
ASCC score and their self-report of group creativity (rho =.744, p=.001) or of collaboration within the
group (rho =.788, p=.000) which indicates that the ASCC is indeed relating to combined collaboration and
creativity. Non-parametric statistical analyses have been used as there are relatively small numbers of
participants.
An analysis of the median average rating by the students for each of the individual scale variables is
shown in Table 4.1 below.
Table 4.1
Everyone in my group wanted to make a successful product.
My classmates/colleagues in my group trust each other
We were all able to express our ideas, even controversial ones freely.
I had a good idea of what the others in my group knew that is relevant to this activity.
We understood each other’s viewpoints at the start of the project.
We played with ideas while we were working on the project
We could see or find out what other people knew or were thinking about
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We had a feeling of belonging together.
My group generated different and novel ideas in response to the task.
Everyone in our group was interested in the task.
Everyone in our group was engaged in the task.
Our group worked together well.
We were able to share and discuss our early ideas with each other.
We sometimes disagreed but we discussed our different points of view.
Our group had the necessary knowledge to be able to complete our task.
Between us we used a lot of imagination.
The set task/activity enabled us to express our emotions.
We weren’t always certain about how to carry out the task which led us to explore
different possibilities.
We went beyond the set task.

6
6
6
6
6
6
5
5
5
5
4
4

Three aspects of collaborative creativity were rated very strongly (giving a median average of 7 – the
highest available) everyone in the group wanting success, trust amongst group members and the ability
to freely share ideas, even controversial ones. The role of ideation as important to collaborative creativity
is endorsed as both the ‘generation of different and novel ideas’ and ‘playing with ideas’ were strongly
rated at a median average of 6 out of 7. Other strongly rated aspects were share knowledge, ideas and
understanding amongst the group, whole group interest and engagement in the task, working together
well and a feeling of belonging together. Less strongly rated aspects (median=4) were the role of
uncertainty and stretching boundaries – going beyond the set task. Though as mentioned by nearly half
the students (6) available time was an issue.
The students were also asked for some basic information about the activity, their responses were
analysed thematically for common themes and the frequency with which they occurred is shown in the
tables below.
Table 4.2 What about this project helped you learn best?
Finding the information on the museum exhibits
Teammates working together
Organisation and task sharing
All of the materials

Frequency
10
4
2
1

The information gleaned from the museum exhibits was commonly agreed to be the most effective aid to
learning, though nearly a third of the participants (4) mentioned collaboration.

Table 4.3 What was most help to your group working well together?
Everyone understanding and following the set task as organised
Getting on well with and understanding each other
Distribution of roles or tasks within the group.
Being friends
Leadership
Agreeing the theme

Frequency
3
3
3
3
1
1

There was much less agreement amongst participant over what was most help to your group working
well together however two overarching themes can be seen both identified by nearly half the
participants. The first is being friends with everyone getting on well with and understanding each other
and the second is being well organised with roles and well understood tasks.
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Table 4.5 What was most help to your group producing lots of good ideas?
Discussion within the group
The museum exhibits
Existing knowledge and ideas
The briefing materials
The topic itself
Organizing a brainstorming session
Creativity

Frequency
5
5
2
1
1
1
1

Again there are two more frequent themes, each mentioned by a third (5) of the participants, with the
importance of group discussion and the museum exhibits both proposed of being most help to the group
producing lots of good ideas.
Table 4.6 What problems were there for you?
There were no problems
Lack of time to do a good job
Would have wanted greater preparation time
Not enough time allowed for the task as set
Some colleagues did not take the task very seriously; I had to work hard myself to get it done.

Frequency
5
4
2
2
1

The problem noted most often, by more than half the students reporting (8) was lack of time available in
which to carry out the set task, four of these students said they could have created a better product with
more time and another two wanted more preparation time.

4.4 Discussion
The analyses of interviews suggest that the grouping by teachers and assignment of roles by students of
younger ages had mostly been successful in terms of enabling the group to work well. Analysis of data
collected from iterations of this collaborative space with younger children (elementary school students in
Sweden and Finland) showed that students found it helpful, because they knew what they had to do and it
minimised arguing, but this was not the case for the older students in Estonia.
In the second (Finnish) and third (Estonian) iterations, the groups which had had difficulty with roles,
when interviewed, reflected on the value of roles; therefore, learning was more readily visible in such
groups than the other more successful group. This is particularly interesting in the light of the Estonian
students comments that assignment of roles by teachers were not helpful. Overall, there was little
evidence from students accounts of their activity that they had learned more about the value of
collaboration in a creative task, but the suggestion can be made that the awareness of the factors that help
people to work well in teams develops after some reflection; further studies could investigate how best to
establish reflection in mobile learning contexts in informal spaces such as those in this collaborative
space.
In all three iterations, discussions of team work did not refer to the technology as a device that had to be
shared between three people, or a device on which three different types of input had to be co-ordinated.
There is, of course, a relationship between the roles of photographer, audio, and journalist and the
affordances of the technology (camera, audio recorder, text input and access), so it is of interest that
negotiations about these roles did not take place around the technology. It is possible that the need to coordinate the use and sharing of the device and its functionality between the various members might have
had a bearing on group collaboration, but aside from mentions of turn-taking, the relative ease or
difficulty of co-ordination of the activity in relation to the device was not something that any students
appeared to attend to, given that it was not spontaneously referred to in interviews.
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4.5 Conclusions and Recommendations
1.

2.
3.
4.

5.

The sharing of one mobile device per group (as opposed to the more usual use of personal
technologies as one per individual) can promote animated discussions and decision-making
throughout the group.
Detailed software instruction is not required amongst children and young people, where by contrast
there is a need for storytelling instruction
Development of dedicated software aimed at educational mobile digital storytelling is of supreme
importance for a good user experience and activity results.
Providing time for teachers to increase awareness and knowledge about mobile digital storytelling,
for project preparations and realization, and time for follow-up and reflection is of paramount
importance
The creation of individual roles within a group is effective for younger students, since it motivated
the students’ work-moral and promoted their feeling of responsibility for their work, as well as the
importance of finishing the assignment. However, this is not necessarily effective for older students
(e.g. those aged 16-17).
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5 Chapter Five: Results of assessment of creative collaboration in
CS2
5.1 Introduction
This collaborative space was a virtual course on Technology-Enhanced Learning (TEL). 49 students with a
background in educational sciences or information technology were enrolled at four universities:
Norwegian University of Science and Technology (Norway), University of Oulu (Finland), University of
Tallinn (Estonia), and University of Targoviste (Romania). The goal of the course was to design,
implement, and evaluate a prototype for an advanced virtual course. Moodle and Second Life
environments were used for collaboration in the course. Each group of eight students had their own
working space within Moodle and within Second Life. All course materials and instructions were
published in Moodle. Team meetings were held in a Second Life 3D-environment and this software was an
option for the final product the students worked to create during the course. During the course, the
students were encouraged to choose and create their own working environments and working methods.
Two forms of data were collected and analysed:
1. Discussion notes in Moodle (n=1500) together with recorded and transcripts of online meetings
in Second Life and Skype.
2. Answers to the Assessment Scale for Creative Collaboration

5.2 Findings from analysis of discussion notes & transcripts of online
meetings
Features of creative collaboration (like divergent thinking) occurred rarely. Group members arguments
were mostly based on theoretical knowledge of subject matter or one’s own experience, and new
innovative viewpoints were rare.
The amount of socio-emotional unit in participants’ interaction increased during the course. Cohesion
was contributed through the presence of regularly active group members and interactions decreased in
tension when humour was used in real-time meetings. Correspondingly in few groups there was tension
and even hostility in the latter phases of the course, because active group members were frustrated about
passive participation by other group members.
Where students were discussing tasks, most of their interactions were answers to presented questions or
comments on previous speech turns or messages. Most of the answers or comments were short
statements without explanation. They were either short agreements such as “yes” or “I agree,” or
statements without further explanation like “I think it looks good.” Most of the questions presented in
both environments were clarifying questions, where students asked for clarification of previous
statements or questions. When students' forms of interaction in synchronous (Second Life) and
asynchronous (Moodle) platforms or environments were compared it was noted that in Moodle the
amount of new knowledge (where students brought new topics into the discussion) was clearly higher
than in Second Life (SL). Instead, in Second Life discussions were much more reciprocal and the emphasis
was on comments and answers without explanation. Based on this it appears that asynchronous
environments may support better collaborative interaction allowing students time to research and
develop their contributions however, even though the amount of new knowledge created was smaller in
the synchronous environments (Second Life or Skype), some of the groups were able to take all important
decisions about the course of the project while using them.
In relation to the question: how did pedagogical structuring affect to collaborative learning processes,
based on the calculation of total amount of sent messages and speech turns it is seen that those groups,
whose studying was scripted, were more active than groups who studied without a specific script.
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5.3 Findings from analysis of Quantitative Data from the Online Survey
Responses to were received from 18 participants (response rate = 37%). The factors in the scale sourced
from the literature on collaborative creativity were rated on a scale of 1 (not at all) -7 (very much) by the
participants on how important they were to the group’s success.
The factor deemed most important to success was ability to communicate within the group via text or
chat. There was strong agreement about this (median score =6.5) as shown in the table below.
Table 5.1

2:7:13. We were able to text or chat with the other group
members.

How much
factor was
important to
success
6.5

Communication

2:7:21. Everyone in our group was engaged in the task.
2:7:23. Our group worked together well.

5.5
5.5

2:7:28. Our group had the necessary knowledge to be able to
complete our task.
2:7:32. I organised my time for learning well.

5.5

Engagement
Effective
Collaboration
Resources

5.5

Organisation

Other factors rated as important (all with a median score of 5.5, shown in the table above) are associated
with having appropriate resources: knowledge within the group, personal organisation, effective
collaboration and engagement with the task. None of these are associated with creativity however, in the
next group of factors rated of slightly less importance (median=5, shown in the table below) the concepts
of playfulness and a safe atmosphere (of belonging appear). However, this group of factors is dominated
by concepts relevant to effective communication such as shared knowledge and understanding supported
through idea expression and sharing.
Table 5.2

2:7:1. I had a good idea of what the others in my group knew that
is relevant to this activity.
2:7:2. Everyone in my group wanted to make a successful product.
2:7:3. We understood each other’s viewpoints at the start of the
project.
2:7:5. We had fun playing with ideas.
2:7:8. We were all able to express our ideas, even controversial
ones freely.
2:7:9. We all listened to/read each other’s’ ideas respectfully.
2:7:22. We had a feeling of belonging together.
2:7:25. The technology we used helped us to collaborate.
2:7:33. Our group organised our time for learning well.

How much
factor was
important to
success
5
5
5
5
5
5
5
5
5

Shared
knowledge
Motivation
Shared
understanding
Playfulness
Communication
Communication
Shared belonging
Technological
support
Organisation

The following table shows the factors that were assessed as not being of importance to group success at
the task, again students do not see challenging boundaries or the ideas of creative tension as important to
group success.
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Table 5.3

2:7:29. We went beyond the set task.
2:7:16. We were able to talk face to face with the other group
members in person.
2:7:11. We sometimes had personal conflicts.

How much factor
was important to
success
3.5
3

Challenging
boundaries
N/A in online
task

2

In this collaborative space participating students were not asked to separately rate the level of
collaborative creativity in the task however, Spearmans’ rho calculations shown in the table below
assessing the level of correlation between the ratings of the different factors indicated that participants
very strongly associated presence of both within group trust and sense of belonging with presence of
effective collaboration alongside engagement with and interest in the task (rho>0.9).
Slightly less strongly associated though still correlating well with the group working together well being
present (0.8<rho<0.9) are presence of idea generation, playfulness, motivation to succeed and a means of
sharing ideas. Other correlations also significant at p<0.01 relate to effective communication, which is to
say the presence of respectful sharing of ideas, even controversial ones and the presence of a shared
understanding each other’s viewpoints.
Table 5.4

Correlation with
1:7:23. Our group
worked together
well.
0.952
0.936
0.925
0.922

P<.01
P<.01
P<.01
P<.01

1:7:18. My group generated different and novel ideas in response
to the task.
1:7:2. Everyone in my group wanted to make a successful product.
1:7:12. We could see or find out what other people knew or were
thinking about. For example, we could draw, write or build
1:7:4. We played with ideas while we were working on the project.

0.894

P<.01

0.876
0.843

P<.01
P<.01

0.819

P<.01

1:7:9. We all listened to/read each other’s’ ideas respectfully.
1:7:3. We understood each other’s viewpoints at the start of the
project.

0.725
0.696

P<.01
P<.01

1:7:21. Everyone in our group was engaged in the task.
1:7:7. My classmates/colleagues in my group trust each other.
1:7:22. We had a feeling of belonging together.
1:7:20. Everyone in our group was interested in the task.

5.4 Discussion
Discussion in relation to the analysis of discussion and transcribed course meetings
Passive group members, unequal participation and superficial discussions are common phenomena in
courses where ideas of CSCL have been applied. However, structuring seems to have a positive effect on
students’ activity and collaborative learning (see also Hämäläinen 2008; Weinberger 2003). Naturally
there is no straightforward connection between scripting and students’ success, for example tutoring
plays a significant role in promoting collaboration. There were four tutors and they all have their own
tutoring style; some tutors participated actively in coordinating the group work while others
concentrated mostly on content issues, and one group worked mainly without tutor’s input.
It seems that active tutoring can enhance activity and participation, but does not guarantee it.
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In Collaborative Space 2, attention was also given to aspects of creative collaboration in terms of
divergent thinking, value of tension and playfulness. The results indicate that creative collaboration is
challenging process both for the teachers and the students. Students have to be provided enough freedom
to explore contents for unique and new perspectives (Glassner & Schwarz, 2007). On the other hand
students need support and guidance during their collaboration, and teachers should at some level
structure their learning process.
Discussion in relation to the analysis of ASCC
The literature review on creative collaboration indicates that a range of factors are important for the
creative process. The assessment scale indicates the extent to which participants rate various factors as
relevant to success of the group, and also enables analysis of the extent to which the participants relate
factors to the presence of effective collaboration.
For this group, when asked to rate group success, it was notable that the factors associated with creativity
include the concepts of playfulness and a safe atmosphere, challenging boundaries and ideas of creative
tension were not seen as important to group success. The factors deemed most important to success were
ability to communicate within the group, appropriate resources, knowledge within the group, personal
organisation, effective collaboration and engagement with the task.
Turning to the presence of effective collaboration however, participants very strongly associated presence
of both within group trust and sense of belonging with presence of effective collaboration alongside
engagement with and interest in the task and also associated the presence of idea generation, playfulness,
motivation to succeed and a means of sharing ideas. Other significant correlations relate to the presence
of respectful sharing of ideas, even controversial ones and the presence of understanding each other’s
viewpoints.

5.5 Conclusions and Recommendations
Based on the experience of this course it can be concluded that
1.
2.
3.

In order to enhance creative collaboration it is essential that students are provided enough freedom
to work and plan joint activities together. Scripts should not be too tight.
‘Open’ tasks and problems should be provided to support and enhance divergent thinking
Students should be provided with the possibility of designing their own learning space in order to
make them feel comfortable and safe (as in this course where all sub groups designed their own
working spaces in Second Life).
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6 Chapter Six: Results of assessment of creative collaboration in CS3
6.1 Introduction
In this collaborative space, 69 students from three universities (University of Oulu, Finland; Tallinn
University, Estonia; Norwegian University of Science and Technology, Norway) who were participating in
a joint course on Educational Technology, were asked to collaborate in producing an electronic handbook
as described in Section 2.3

6.2 Findings from Qualitative Analysis
6.2.1 Perceptions of Creativity
In interviews, course participants were asked about the creativity in their team work. Of the seven
interviewed, two felt able to state that creative ideas were present in the final product (the handbook),
while others saw creativity being mainly in the process of their working. When reflecting on creativity, one
of those interviewed commented that creative parts were present in the final product, but they ascribed
them to the insertion of unusual content into the handbook by individuals, implying a distinction between
creativity more readily attributable to one person and the creativity that it is hoped will arise when a
group works collaboratively together producing new ideas out of their joint endeavour. Another of those
interviewed explained that there was some creativity in the product and that creativity was
collaboratively produced once a relaxed atmosphere had been established and ideas began to flow.
The descriptions given by participants suggest that there was an inhibition of change and negotiation and
that his was associated with issues relating to working at a distance. A specific example of this kind of
difficulty was given by one interviewee who perceived a need for discussion about the images that one
team member was contributing to the handbook. A combination of time constraints, physical remoteness
and lack of familiarity between the team members made it difficult to hold such a discussion, and it did
not take place.
Overall, therefore, there was a lack of consensus that the final product of their joint endeavours had been
creative, and this was also true for the comments that interviewees made about the process of working
together. The problems and challenges that they described, which, as described above, were perceived as
inhibitory of creativity, are examined more closely below.

6.2.2 Problems and Challenges
Task Interpretation/ Student expectations/ Framing or understanding of the activity
Interviews revealed that many students expected a level of understanding between members of the team
before they started working together. To be more precise, there was an expectation that each team knew
what they were supposed to do before the collaboration began. They also expected that the collaborative
task would be considered to have the same importance within the course by students in each of the
different university courses. The perception of an absence of a shared understanding about the nature of
the activity was a considerable frustration to all but one of those interviewed; the exception was a student
who had had considerable prior experience of working in distributed international teams.
Students who came to the task expecting that all team members had a shared understanding of the
activity described how considerable time elapsed before they realised that different people had different
concepts of their roles, and that this impeded their progress. For example, one student explained that for
her team it was a problem that they did not know what kind of instructions the groups in other
universities had been given, with the result that several online meetings took place before an
understanding was built up about commitment and engagement and the roles of the different university
groups within each team. In her team, one university group explained that their expectation was that they
had a role of being in a supporting role to the other university groups, and that they understood that
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another group was expected to work out what their and the third group’s roles were supposed to do be
and then to relay it to them.
The problem of not having a shared understanding of the activity carried forward into the formulation of
tasks and the meeting of task deadlines. In the one case where communication was comparatively smooth
and the task understood right from the beginning, this was attributed to the involvement of the tutor on
the first meeting.
Establishing relevant prior experience and expertise within teams
A theme common to teams was a stage in which teams worked to establish the relevant previous
expertise of members. Establishing the expertise of different members was not necessarily confined to
the early stages of the process; it continued through the collaboration. For some groups, establishing
expertise was a time consuming process, but this was not the case for all groups.
Establishing leadership or means of co-ordination
Interview transcripts suggested that most group had worked to establish co-ordination and leadership,
and a four different methods had been used:
a) A leader emerged after two or three meetings
b) A leadership role was attributed to one university group who took it up once they discovered that the
attribution had been made
c) The team proceeded without a leader, and supportive roles by some members enabled that to happen
d) Some students divided up tasks and then roles were picked up on a voluntary basis
In one group, no roles or leader emerged and the interviewee in question described the frustration that
ensued.
Resolving problems by managing roles
With leadership and the management of roles, other problems could be solved. These included:
a) Non-participation or reduced participation by some team members: in some groups, active team
members struggled to account for the absence of others, unsure whether to attribute their lack of
involvement to different understanding of the nature of importance of the task, to need for help from
others, or simply a lack of motivation. In one group, where team members who had taken
responsibility for a section did not produce any written materials, leaders asked other team members
to rearrange what they were doing and to fill in for that person.
b) Problems perceived as being caused by too many people being involved for a conversation to take
place. Solutions to this included holding co-located meetings in individual meetings with leaders
asking them what questions should be asked in the main group, after which transcripts of
conversation could be distributed. Another group divided into subgroups.
c) Where problems were created through high levels of non-participating members,, providing help or
assistance to non-participating members was a strategy used; for example, writing summaries so that
people who had missed meetings could read up on what had happened, or assigning work to those
who had not contributed much in a voluntary capacity, and continually emailing to encourage them to
participate.

6.2.3 Use of technology by the teams in their collaborative work
Here the questions considered are how students interacted to design the virtual space for supporting
their creative collaboration, and, how did they use technology as a means to resolve problems and
challenges that they faced.
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The landscapes of digital, networked tools and services in the creative process.
A wiki (the Purot wiki) had been provided for completion of the course task and was the home of the
eventual handbook written by the teams. In addition to this tool, five further components (social network
environment, online messaging, synchronous video mediated communication, a meeting scheduler and a
collaborative writing environment) were used alongside one another. To illustrate this further, in one
team, a social network environment was found particularly useful for solving a communication problem
amongst active participants. In another, text chat was found to be a useful tool for making decisions
during online discussions. Synchronous communication using a video conferencing tool was a feature of
most teams’ collaboration; a meeting scheduler was reported as being of considerable benefit and a
collaborative writing environment was used for the production of content by some teams.
Each student group was using a set of technologies in addition to the ones offered by the course (see
Table 6.1 Technological tools used by groups in CS). Apart from delivering the results and the first and
final meetings, they could incorporate any other tools, discussing it with their international peers. These
technologies were chosen by the student groups without any specific recommendations from the course
staff. These tools performed three major functions i.e. supported the construction of shared artifacts (e.g.,
collaborative writing), facilitated shared understanding (e.g., communication and reviews), and facilitated
cooperation (e.g., group coordination).
Table 6.1 Technological tools used by groups in CS3

Group 1
Doodle
email
Facebook
GoogleDrive
Skype

x
x
x

Group 2

x

Group 3

x
x

Group 4

x
x

Group 5

Group 6

Group 7

x
x

x

x

x
x
x

x
x

x
x

Analyzing the reflection notes delivered by the Norwegian students, we found that feedback upon Purot
wiki varied greatly, but all the groups found both advantages and limitations. Three groups learnt to use
the tool and mitigate its limitations, while four others preferred to use familiar alternative tools and
insert polished pieces into Purot wiki.
All the groups also found both advantages and limitations of Adobe Connect. In a similar manner, five
groups used it as the main synchronous communication tool (although, only two groups were satisfied),
while two groups switched to more familiar alternative solutions.
Prezi was a new tool for all Norwegian students (few students from other countries had some
experience). Five groups explicitly reflected on its advantages, especially the possibilities to work online
and make dynamic presentations. Two of these groups also found several limitations, and only one group
provided a purely negative reflection. None of the groups went for alternatives.
Finally, while most of the groups reflected on challenges in international cooperation, only one group
mentioned that a tool was missing in this task – a tool for community support.
- “There was no use of e-calendars, blogs, or anything that was shared by all group members other than
the CoCreat page.”

6.3 Findings from analysis of Quantitative Data from the Online Survey
The full version of the Assessment Scale for Creative Collaboration was completed online by 26 students
though not all students answered all the questions. This is a response rate of 38%.
Overall Assessment of the Creative Writing Experience
In order to assess the students’ perceptions of the level of collaborative creativity of the task the students
were first asked to rate how well their group worked together to create their product. On average they
rated their experience as a collaborative, creative one at 4.5 (on a scale from 1-7 where 1 is not at all and
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7 is very, very much). Whilst this is a positive rating that supports the existence of the collaborative,
creative concept there appear to have been unanticipated issues to do with collaboration. These included
students mentioning group size and non-participating students as problems a lot; also communication
issues including not knowing the other participants and organisational issues including co-ordinating
workload and meeting times were also mentioned several times. An interesting point is made by one
participant which may help explain this “organisation, and structure within the group was unclear. I just
found out that this was an elective course for Norwegians, mandetory for Finns and that estonians were
evening students with full time jobs. Thus Finn contributed a lot. Est very little.”
Creativity itself within the groups was rated overall slightly more highly than collaboration as seen in the
table below.
Table 6.2 Rating for Creativity and Collaboration

Rating for Creativity and Collaboration
How creative was your group?
How collaborative was your group?

Median rating
5
4

And when asked what was of most help to groups, social media i.e. Facebook (groups or pages) was cited
for both working well together and to producing good ideas. Other technology based support particularly
noted was Google docs though Skype and Adobe Connect were also mentioned for their support for
discussion. One student makes the point about the importance of background skills “The most help was
that more or less we all had the necessary IT expertise for cooperation and that we all spoke good English.”
When examining which individual factors (sourced from the literature on creative collaboration) were
deemed most important to success, frequency charts indicate a good deal of variation amongst the
participating students as to how they scored each of the factors. Figure 1 is particularly telling as it
indicates the groups were not working well together, comments suggest the size of the groups (8-12
members was an issue).
FIGURE 1

Figure 2 showing the different frequencies with which students reported enjoying exploring “playing
with” ideas is particularly indicative of the range of attitudes within the sample.
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FIGURE 2

It is interesting to note that this range in attitudes about importance of the different factors to success
extends to the ways in which the technology enabled communication as shown in the figure below which
suggests that different participants received different user experiences which affected their participation
in the collaborative work.
FIGURE 3

However, a group of factors were scored on average as being more important to success than the others.
These are shown in the table below though it should be noted that there were none with the highest
possible median average rating of 7.
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Table 6.3 Factors considered important to success

Factors considered important to success (median = 6)
2. Everyone in my group wanted to make a successful product.
8. We were all able to express our ideas, even controversial ones freely.
13. We were able to text or chat with the other group members.
14. We were able to share information with the other group members in purot.net (wiki).
24. We learned new things from each other.
25. The technology we used helped us to collaborate.
28. Our group had the necessary knowledge to be able to complete our task.
32. I organised my time for learning well.
33. Our group organised our time for learning well.
These factors include motivation, necessary knowledge within the group, a means for sharing it so
members learned from each other, in an atmosphere that supported free expression of ideas and effective
organisation of time for learning. Other factors linked to the literature on creativity such as idea
generation, imagination and tension were deemed less important (median average =5) to success
alongside the different means of communication. The factor considered least important to success
(median rating = 4), ‘29. We went beyond the set task’ was also derived from the concept of creativity
involving challenging task boundaries.
Relationship to Collaborative Creativity
We now explore which of the factors drawn from the literature on collaboration and creativity were
related by the participants to the production of an e-handbook as a collaborative, creative experience.
Table 6.4 Factors that correlated most highly with perception of how well the group worked together to create the product – creative
collaboration

The factors that correlated most highly with perception of how well the group worked together to create
the product – creative collaboration (Spearman’s rho > 0.6)
Significan
Rho
ce
30. Between us we used a lot of imagination.
0.73
p<.01
23. Our group worked together well.
0.73
p<.01
5. We had fun playing with ideas.
0.70
p<.01
6. Playfulness helped to innovate new ideas.
0.66
p<.01
3. We understood each other’s viewpoints at the start of the project.
0.66
p<.01
27. We were able to discuss our early ideas with each other.
0.66
p<.01
22. We had a feeling of belonging together.
0.66
p<.01
4. We played with ideas while we were working on the project.
0.65
p<.01
31. The set task/activity enabled us to express our emotions.
0.64
p<.01
20. Everyone in our group was interested in the task.
0.62
p<.01
33. Our group organised our time for learning well.
0.61
p<.01
The use of imagination, idea generation, playfulness and exploration feature as strongly related to
creative collaboration as do working together well and opportunities to discuss early ideas and
understand initial views. The size of the correlations with rho > 0.65 indicates the relationship is
perceived to be a close one. Other key factors associating nearly as strongly with creative collaboration
are group cohesion (a feeling of belonging together), opportunities for emotional expression, interest in
the set task and effective organisation by the group of time for learning.
It is interesting that two creativity factors linked to idea generation feature strongly here though when
correlating individual factors with perceptions of creativity arising within the group during the set task
they no longer appear as shown in the table below.
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Table 2.5 Factors that correlated most highly with perception of level of creativity within the group

The factors that correlated most highly with perception of level of creativity within the group (Spearman’s
rho > 0.5)
26. Working together enabled us to create a completely new product.
0.62
p<.01
28. Our group had the necessary knowledge to be able to complete our task.

0.56

p<.01

20. Everyone in our group was interested in the task.

0.55

p<.01

It is perhaps possible that the participants not considering what they themselves are doing as creative?
One student noted “it was rather difficult to find innovative strategies in such a well worked through topic
as ours.”
The use of imagination and indeed and element of playfulness or imagination reappears when correlating
the underpinning factors with overall perception of level of collaboration within the group. The factors
that correlated most highly are shown in the table below.
Table 6.6 Factors that correlated most highly with perception of level of collaboration within the group

The factors that correlated most highly with perception of level of collaboration within the group
(Spearman’s rho > 0.5)
21. Everyone in our group was engaged in the task.
0.75

p<.01

23. Our group worked together well.

0.74

p<.01

22. We had a feeling of belonging together.

0.69

p<.01

2. Everyone in my group wanted to make a successful product.

0.67

p<.01

20. Everyone in our group was interested in the task.

0.66

p<.01

3. We understood each other’s viewpoints at the start of the project.

0.64

p<.01

The strongest relationships are as expected with factors linked to collaboration such as everyone being
engaged and a feeling of belonging and the next strongest are associated with motivation such as success
and interest followed closely by sharing and understanding each other’s’ views.
Relationship to Time Pressure
The factors that correlated most highly with perception of time pressure felt completing the task are
presented in the table below in order to explore the relationships between time pressures, collaboration
and creativity.
Table 6.7 The factors that correlated most highly with perception of time pressure felt completing the task

The factors that correlated most highly with perception of time pressure felt completing the task
(Spearman’s rho > 0.5)
25. The technology we used helped us to collaborate.

-0.62

p<.01

24. We learned new things from each other.

-0.43

p<.05

28. Our group had the necessary knowledge to be able to complete our task.

-0.42

p<.05

27. We were able to discuss our early ideas with each other.

-0.42

p<.05

9. We all listened to/read each other’s ideas respectfully.

-0.40

p<.05

In these cases the relationships are negatively related and tend to be weaker though, in the case of the
technology used being perceived as helpful, it is quite strongly related to time pressure with a lack of
technological support for collaboration being associated (unsurprisingly) with increased time pressure.
The notions of early discussion of ideas and learning from this sharing also feature here suggesting the
more this process happens the less time pressure is felt.
Lastly this is the first deployment of the full Assessment Scale for Creative Collaboration (ASCC) and as
one participant reports “One more important thing: please never again make such long lists of "please rate"
511733-LLP-1-2010-1-FI-KA3-KA3MP

43

Enabling Creative Collaboration through Supportive Technologies

questions on one page, they are hard to follow;” it needs to be shortened to make it fit its purpose more
effectively. There is some repetition of ideas asking about both overall ratings for creative collaboration
and ‘working together to create’ within the scale factors. Other factors such as ‘5. We had fun playing with
ideas’ and ‘6. Playfulness helped to innovate new ideas’ or ‘24. We learned new things from each other’
and ‘27. We were able to discuss our early ideas with each other.’ are difficult for participants to
distinguish and appear repetitive to them.

6.3.1 Discussion of survey findings
The online survey results show that despite initial issues with group cohesion the participants built
effective relationships and each group created a complete chapter for the e-handbook on the use of
modern technology to support learning in different age groups with chapters focusing on primary and
secondary school students, university students and adult, even elderly, learners. On a scale from 1 to 7
where 1 is really very bad and 7 is really, very good participants’ median average rating of the overall
experience was 5 indicating that it had been a positive one. The product itself looks to have potential for
further use by both students and tutors.
It would also be possible to use the participants’ feedback from this project to support the generation of
practical and methodological guidelines as suggested in the original CoCreat bid to the EU (Section E).
These guidelines could include their advice about group size, the need to include early socialisation and
idea exchange, to have roles to support co-ordination and to plan time for meetings allowing for others’
time commitments. Facebook was the tool cited most often by these participants as helpful in supporting
both collaboration and idea production.
The analysis of the results from the assessment scale showed students clearly associated a number of
underpinning factors with the concept of creative collaboration. However we need to be mindful that
these relationships arise from a sample of only 26 that formed less than half of the group invited to
participate in the survey. Particularly strong correlations were seen between ‘working well together to
create’ and each of ‘use of a lot of imagination (rho=0.73, p<.01), working well together (rho=0.73, p<.01),
and having fun playing with ideas (rho=0.70, p<.01). This highlights the role of divergent thinking in
creative collaboration and consequently the need for mechanisms to support it however it is not
apparently clear to the participants who, more prosaically, associated creativity itself more with
motivation and having the necessary knowledge (Table 6.5).

6.4 Conclusions and Recommendations
In this collaborative space, evaluation of creativity is from the student teams themselves. In general,
affirmations about the creativity in the product were not made; the interviewees did not convey pride or
a sense of satisfaction in creativity in the final handbook. The direction of the interviews became one of
identifying problems that impeded creativity from being established or from flourishing between
members of the teams. From the qualitative data, it is therefore possible to suggest that the factors or
elements that influence the design of the space for creative collaboration were the efforts that team
members made to use technology to resolve the problems that they perceived.
The question of how creative collaboration in educational settings is supported and constrained by the
technologies involved can be discussed quite fruitfully in reference to the interview data, particularly in
reference to the constraints that technology provided. In this, the major constraint was on the perceived
lack of ease of collaborating at a distance.
Video and text tools for synchronous communication proliferate, presumably because, at least in part,
they make it possible to communicate at a distance: however, the comments of team participants suggest
that team building and establishing a relaxed atmosphere were very difficult. These are situations where
co-present or face-to-face, live human communication, which allows for and involves the wider
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possibilities and subtleties of gesture, physical context and more, is generally preferred. The strategy that
was used by some groups was to invest more time and energy in collaborating in co-located teams, and
then to communicate by means of using a representative who would correspond with other distant teams.
The fact that some teams adopted a method where creative collaboration between co-located teams was
prioritised to some extent reduces the data that are available from this study for the examination of
technology creative collaboration between distant teams.
In relation to the question of the nature of the creativity that the teams exhibited, it is clear that creativity
was present, but that it was not exhibited in the terms that the project anticipated. The efforts put into
team working were not directed at producing creativity in the product, but into resolving the problems
that arose with team working itself, and technology was employed creatively as a solution to problems of
team working rather than as a tool with affordances that could support the generation of innovative
ideas.
We do not suggest that posing problems should be recommended as a rule of designing collaborative
spaces, as the interview data suggests they sometimes produce tension that is destructive to the process
(as discussed above). Hover, in some cases the need for problem-solving clearly inspires collaborative
creativity, or in other words, a form of dialogue that results in the problems being resolved.
It therefore appears that in this project the students did not attend to creativity as much as they attended
to collaboration even though creativity is implicit in this project “to create a handbook” and the rubric
suggests “Students are supposed to use any creative ways to construct their book chapter and enrich it
with different ways of presenting ideas and knowledge.” This may well have been due to the nature of the
project that followed an accepted structure for the handbook and its chapters or the need to focus on
managing collaboration which was proving difficult with a large group size however, it was noticeable
that the feedback from peers and the tutor did not draw attention to creativity within the collaborative
process. Also the design of the tool used – the wiki - draws attention to collaboration, and this is what the
students have highlighted in their responses to the questionnaire. It therefore appears that for effective
co-creation considerable emphasis must be given by the tutors on creativity and, like collaboration,
creativity needs to be scaffolded throughout the design and development process.
Lastly, as a result of the participant feedback in this study it was recommended that the ASCC is shortened
from 34 to 25 items. The Revised version is included in full in Appendix 2 on Page 71.
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7 Chapter Seven: Results of assessment of creative collaboration in
CS4
7.1 Introduction
In this study, the elderly participants were 6 women and 2 men (age 60-82 years). Participants were
interviewed beforehand in order to get to know each other, to get information about their previous
experiences about using ICT’s and to get ideas about their needs and wishes. The Creative Hut project
took place as a series of four sessions held in a venue in a village which was well known and frequently
used by community members. The questions framing the study were:
1.
2.

7.2

Can technology support a collaborative process amongst elderly people that will foster the sense
of competence, purpose, and growth that contributes to successful aging?
Can we use technology itself to support a collaborative process through which elderly people can
reduce their own and one another’s tendency to avoid using the Internet?

Findings

Themes in the elderly people’s use of the iPads identified through analysis of the interviews were:
 Descriptions of increased contact with other people locally
 Descriptions of how and from whom the elderly people sought help
 New uses or extensions of interests
 A sense of being capable of learning
 Access to local, national and international networks
 Existing hobbies and interests
 Access to Banking services
The transcripts also give information about technical problems that elderly people experienced, and
feedback on the nature of the atmosphere at the Creative Hut

7.2.1 Technology and Collaborative Creativity for Solving Problems
Isolation and Access to services
Some elderly people interviewed mentioned isolation and loneliness as a feature of their own or other
people’s lives. Although a variety of local meetings and groups already existed, including a village book
club, a dairy association, handicraft evenings, a women’s association, and the international group Lions,
many elderly people made appreciative comments about how the Creative Hut had increased contact
amongst them, renewing acquaintance and introducing them to people they didn’t already know..
Much of the contact was via Skype, using the iPad. The iPad was also a means for arranging contact with
other people. Descriptions of visits, phone calls and Skype calls between themselves, other ‘Creative
Hutters’ neighbours and extended family were given by all eight elderly participants. Some of the contact
with others had followed requests or offers for help using the iPads. In addition to contact with others
that focussed on help and assistance, some contact with others involved sharing of information that
elderly people had discovered (applications, information, photographs, news). This suggests that as well
as being a means for contacting others, the iPad itself had been the basis for increased contact: the iPad
had become something around which contact between the elderly people and grandchildren, children and
others was arranged.
One intended aim of the project was to introduce elderly people to the possibilities of accessing services
that are increasingly delivered by online means. The example chosen was banking. Six of eight described
their attitude to internet banking. One was positive, and while some appeared to be interested they
described technical problems which prevented them using internet banking. Others didn’t want to do
their banking by internet.
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It seems likely that in the absence of technical problems, given appropriate support, a high proportion of
this group would be happy to use online services such as banking in future, although not all would be.

7.2.2 Successful aging: Confidence, Purpose, Growth
The iPads were used to support existing hobbies and even to re-energise activities that elderly people had
found themselves less able to do. Evidence of creative activity was also seen in elderly people’s
inventiveness with the iPads. Individual people reported different things that they found they could do
with it. One of the preferred activities of this group of people included reading newspapers, and
interviews revealed extensive interest in local news.
iPads to support existing hobbies
(a) : online access to newspapers: Seven of eight used their iPads daily for reading the local and national
newspapers: some explaining how it solved problems of being able to afford all the newspapers, or that it
helped to solve problems of loneliness.
(b): innovative uses to support crafts, writing: Several of the elderly people had found ways of using their
iPads to support or extend the activities that they were already involved in. One lady found that using
technology, she was able to take up writing, which she had done before using a computer. The iPad
enabled her to begin again.
Creative uses for iPads
The iPad lends itself to a variety of different uses. The elderly people had been introduced to Skype, email,
information search, banking, e-magazines, bookmarks, collage and photo sharing app, Facebook, maps
and e-books. The following list describes the uses to which they had put their iPads in the course of their
everyday lives: finding children’s programs for grandchildren, keeping in touch with others, reading
books, using street maps, watching humorous YouTube videos, listening to music or events, wildlife
photography, composing for painting and handcrafts, virtual travel.
A sense of being capable of learning
Confidence, purpose and growth seemed to be particularly evident in elderly people’s feedback about
their learning. Many described themselves as having been scared of using technology, but delighted to
find themselves learning.

7.2.3 Reducing elderly people’s fears and lack of interest in using the internet
Interviews yielded some evidence that more traditional ways of organising learning could actually
impede elderly people’s interest or preparedness to learn with and about new technologies. The elderly
people who came to the Creative Hut evenings showed considerable appreciation of the way that the
course had been organised, and said that it met their needs. The most frequently cited reason was the
atmosphere (not being intimidated by others; being amongst other elderly people, all of whom were
approximately the same level) and being amongst teachers who were supportive of them and took things
at the pace that the elderly people needed. It was clear that the Creative Hut had been expertly and
successfully organised to overcome the barriers and problems that these elderly people perceived. Unlike
other courses described, which had reportedly exacerbated problems and contributed to anxieties, the
collaborative atmosphere had reassured and helped the elderly people to learn.

7.3

Discussion

As explained, the two questions that the project set out to explore were (1) Can technology support a
collaborative process amongst elderly people that will foster the sense of competence, purpose, and
growth that contributes to successful aging? and (2) Can we use technology itself to support a
collaborative process through which elderly people can reduce their own and each other’s tendency to
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avoid using the internet? It was also able to explore (3) whether creative collaboration and the use of
technology could help to reduce isolation.
In the Creative Hut project, careful and intense planning by a Steering Group consisting of seven people
led to the running of a highly successful course for a small group of elderly people. The course was
designed on the basis of collaboration, with equal partnership between members, rather than a teacherstudent model, and the comments by participants indicate that this aspect was much appreciated and
seen as relevant to the atmosphere.
The analysis of interview transcripts suggests that the outcome was successful in terms of enabling
elderly people to come together to learn to use iPads, which served to reduce isolation and to promote
activities that could increase a sense of competence, purpose and growth. The Creative Hut was also
successful in reducing their own and one another’s tendency to avoid using the internet.
It should be pointed out that the collaborative activity at the sessions was underpinned by the human
element of the project (sensitive organisation of the sessions) rather than by the technological element.
Therefore, it would not be fair to say that creative collaboration arose from the use of technology.
However, the technological element (the iPads) increased collaboration away from the project, in the
sense that elderly people used them for Skype calls to one another and to others, for seeking and gaining
help with the technology itself, and for sharing information and images. There were accounts of one
person finding out about an aspect of using the iPad and showing another, who passed it on to a third, and
so on, which is perhaps the most explicit example of collaborative creativity.
The collaborative activity at the Creative Hut was organised towards a goal of introducing elderly people
to the use of iPads rather than towards explicitly engaging them in working out creative solutions to
specific problems. This represents an interesting approach in relation to CoCreat’s aim to investigate the
potential for technology to increase creative collaboration, in relation to an overall aim of increasing
people’s capacity to solve problems. In this case, the elderly participants took the tool and used it to solve
problems. Specifically, they used the technology help alleviate problems of loneliness and isolation, and
they also found ways of incorporating it into the activities and hobbies that they valued (reading
newspapers, telephoning people, knitting, weaving and handicrafts) and for other everyday activities
(using maps, reading books, taking and sharing photographs). The use of the iPad served to support
‘successful aging’ (Fisher and Specht, ibid) through promoting those aspects that are increased through
creative activity (sense of purpose, competence personal growth) and it also supported aspects that are
supported by practical means (interactions with others and autonomy).
In summary, the success of the project is in the planning and implementation of the sessions, enabling
elderly people to participate in using technological tools. The technological tools were then used by the
elderly people for collaboration outside the sessions. The elderly people also used the technological tools
creatively, finding ways to integrate them into the creative or everyday activities that they enjoyed, and
they used them to share ideas, experiences and information, including things that they had learned
through or about the technology.

7.4 Conclusions and Recommendations
Projects to enable elderly people both to access technology and to explore it for their own purposes
should consider whether methods that might be used with other population groups are appropriate,
since:
1) for isolated elderly people, technologically mediated contact with other people will be helpful, but
consideration should be given to the extent to which face-to-face human social contact is of particular
significance and should not be substituted for.
a) to recognise that a models of collaboration on which many environments for learning are
designed is associated with the model of teaching and learning that is commonly found in
schools, that elderly people may not feel comfortable with such a model, and an alternative
should be designed
2) Specific issues of sensitivity and understanding that can be considered when designing a course are:
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a) Elderly people are more likely to find digital technologies acceptable if their utility is made
explicit; technologies should be introduced as potential solutions to elderly people’s everyday life
challenges, and to enable them to take part in community life.
b) Ascertaining the level of prior knowledge of elderly participants through interviews proved
useful
c) Careful thought must be given to ergonomics and the interface design in relation to elderly
people’s physical abilities.
d) Resources for elderly to cope with learning by trial and error, in other words, testing apps,
should be provided i.e. Elderly people should be offered guidance that is designed make the
process clear. It is helpful to provide simple instructions for using the hardware and software,
including illustrations of icons and explanations.
e) Project planners should ensure that classes take the form of social meetings with relaxed pace
and homelike atmosphere, and steps should be taken to minimise the possibility that participants
will expect hierarchical teacher-student relationships when in the setting; the emphasis was on
flexibility rather than close and careful structuring of the activity.
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8 Chapter Eight: Results of assessment of creative collaboration in
CS5
8.1 Introduction
In this collaborative space eight upper secondary school students from Finland participated in an
informal creative writing course outside school hours, posting their work to a blog, alongside two adult
learners who were expected to act as peer tutors as well as learning themselves.

8.2 Findings from analysis of Qualitative Data from the Group Interview
Themes that arose over the course of the group interview between the course leader and tutors (referred
to collectively in this report as teachers) are consistent with many of the themes identified in the review
of literature (see Chapter 1). The analysis of the interview transcript takes the form of a comparison of
the teachers’ insights against the criteria that were arrived at through the literature review. It begins with
a summary of the teachers’ informal evaluation of the creative collaboration of the students and their
deliberations about what lay behind higher- and lower- quality creative work.
Creative Writing Teachers’ Informal Assessment of Creative Collaboration
During the interview, teachers compared the creative output of students using a blog to share their
homework and to give and receive comment with traditional courses. Three significant features were
drawn out; first, that the texts produced in the face to face sessions were better and more fresh whereas
some of the written contributions to the blog might have been too polished; second, that students
provided low levels of online feedback to each other’s text, and third, the texts that students provided on
the blogs were much shorter than would be expected in a traditional course. However, the two
phenomena were thought to be related, in that providing long feedback to shorter texts was not
considered appropriate. Suggestions made about reasons why shorter texts were produced included the
timing of the course which was very close to the matriculation examinations; the students had prioritised
work for examinations. However, several suggestions for the brevity and the tendency for work to be less
fresh and more polished. were made for reasons which are attributable to the nature of the technology,
including the public nature of the texts as they were presented in a blog online, the emerging traditions of
online publishing which are that blog posts are short and can be read in a short space of time and the
relative ease of editing digital text relative to text produced using pen on paper.
Regardless of whether the texts were long or short, however, the course leader and tutors saw the course
as having been very successful in stimulating creative collaboration. During the interview, they discussed
the factors that led to this success, and these are considered below.
Facilitation of an atmosphere that supported creativity
When discussing the success of establishment of the atmosphere, direct comment on playfulness, joking
or seriousness did not appear. However, the nature of the tasks and exercises that the course leader and
tutors talked of something they term ‘everyday creativity’ which one tutor described as
“Combining things in new way, finding fresh and crisp ideas; old used ideas are flipped around”

Trust and mutual appreciation between teachers and students
It was clear that the course leader and tutors believed that mutual respect and appreciation had been
established at the outset. The course was voluntary for the younger students and the adult learners,
whose motivation and commitment was appreciated by the organizers. In the course of the interview, the
course leader and tutors described the experience and expertise of the course leader and the "trust
agreement" that was established at the outset of the course as significant in affecting the atmosphere,
enabling everybody to feel comfortable. Specifically, they described
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“A sense of equality among students and they probably felt that they are important and they are not
just listening to the lecture... they were more like members of the group... they were experts in their
own writing”
In summary, the course leader and tutors saw creativity as something that could be facilitated with the
appropriate combination of tools, techniques, and social atmosphere. The tools and techniques they
discussed are described further below.
A degree of apprehension, or of disagreement or tension
In Collaborative Space 5, tension was explicitly mentioned during the teachers’ discussion as anticipation
of the feedback from others, and implicitly as a restriction on the nature of the starting point or problem
boundaries (discussed in more detail below). In relation to tension that arises from anticipation of
feedback from others, one of the tutors said:
“The students said that they waited for the comments... like... of course that's where the tension
comes, from finding their own text from the blog and like (one of the students) said that it was nice
to notice that somebody else than yourself and little sister reads the texts”
There was also some suggestion that tension of provided by the work being published so that it was
publicly available and the comments also being publically available may have actually been too much (i.e.
inhibited creativity). This is further discussed below in relation to the use of technology.
Problem boundaries stretched or broken
As described above, the course leader and tutors made reference to everyday creativity, and in an
extended discussion of everyday creativity and problem solving, the teachers did not refer so much to the
stretching or breaking of problem boundaries as to the value of boundaries which restricted options
together with some difficulty in the problem, which explicitly required the solvers to employ their
creativity:
“Where the task is tight or given words hard, that’s where your creativity wakes up when you have
to solve that kind of task”
However, the task was not envisaged or implemented as restrictive but as a liberating starting point that
focused options:
“The task gives you safe boundaries that you don’t have whole world open – do what you want – you
have some kind of boundaries”
and gave permission for subsequent freedom and exploration:
“(if) the task is well-instructed and after that you have freedom to go anywhere you want to, that is
brilliant combination.”
However, a contrast was made with activities that could kill creativity, in which the notion of a boundary
being too tight was thought to be negative:
“But, if you would have had tight task plus tight instructions for solving it, that would be (creativity)
killing combination”
We can usefully develop the metaphor at this point as follows: the discussion points to a suggestion by
teachers that the tight task they describe as facilitating creativity should be tight enough that it provides
tension through setting boundaries, but that creative possibility can best be supported if these
boundaries are flexible enough that they can also be stretched or perhaps broken.
Tolerance of ambiguity
This theme did not appear in discussions that took place during the interview.
Engagement in the task
Attendance and engagement in the course was high: evidence that this is the case is provided by the
following discussion by tutors:
511733-LLP-1-2010-1-FI-KA3-KA3MP

51

Enabling Creative Collaboration through Supportive Technologies

“To my understanding nobody dropped out from the course.”
“No, they didn't and there was no absence, everyone was on all face to face meetings.”

8.2.1 Features of an environment and of group skills that foster collaboration
Collaboration itself (recognition of group membership, working together/acting with the group, jointly
constructing new written material)
In this collaborative task, the purpose was not to produce group product or collaborative output, but for
collaboration as a means to foster the creative output of individual writers. There are direct comparisons
with the writers’ groups that have come into being since the proliferation of ownership of digital
technologies:
“many writer communities in the web have appeared by themselves - for example Nanorimo and
small groups related to it - there are many of those kind of things throughout the world. They have
born on their own terms and they've organized by themselves... they have their own spontaneous...
well, Nanorimo have their own thing... there are many more free writer's communities. The
interaction in them works brilliantly”
Existence of common ground (shared knowledge and goals)
In our review of research literature on creative collaboration, common ground was considered important
for collaboration of teams towards the collective solving of a problem or production of output. In this
collaborative space, which, as mentioned, was organised toward fostering the creativity of individual
writers through a group process, the process of first achieving shared knowledge or goals and awareness
of common ground was not relevant.
Possibilities for externalizing representations (sketching, writing, modelling)
As explained in the previous section, establishing shared understanding at intermediate points along a
process of developing a collaborative product is not a necessary feature for the creative products of
individuals. However, there is clearly an importance for individuals of being able to share their
developing work with others for comment. In face-to-face sessions this was achieved through sharing of
texts written with pen on paper or on the screens of iPads, and between face-to-face sessions, texts were
shared on the WordPress blog.

8.2.2 Teachers’ evaluation of Software and Hardware and its utility in the creative
process
The technological hardware used in this collaborative space was the iPad. Several features that were
mentioned as positive:
Mobile technology enables the connection between group members to persist away from face-to-face
situations:
“One of the participants presented bus as writing place. That’s a good example of how the
technology and the blog united the group because you can’t get connected to the group in a bus with
every kind of equipment”
Communication technology allows users to ‘follow’ discussion and to extract and re-use elements:
“it was especially how you can be creative with iPad and with topics and ideas from and with it and how you combine them. This was seen especially on the "forum task". How you create poetry
based on the discussions.”
(Note: students had been asked to follow some forums and pay attention to ways of speech, tones and attitudes. From
these discussions they took parts and ideas and rearranged them into a position/opinion taking poem.)
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The flexibility of the iPad as a tool that can take and display photographs and also used as a means to
produce and display text:
“this picture task and this one in which you had to use resources in the internet for the poetry.”
(Note: the picture task was to take picture of your writing place and write about it)

The course leader suggested that individual differences might emerge in relation to the value and
potential of different technologies, for different tasks:
“I think that the iPad lowered the doorstep, but now that I’ve been writing for so long and I have
certain methods and know myself as a writer – for example what kind of text you write with a
certain tool. Poem, definitely with pen to big paper and novel, on computer and so on. ….In the
beginning of writer’s career, iPad might be excellent.”
iPad as a communication technology, a means to facilitate group unity
One of the distinct features that teachers identified for the combination of blogs and iPads was that it
served to facilitate group unity. In comparing it with the older technologies of paper, the possibility of
eliminating the physical distance of participants between face-to-face meetings was foregrounded:
“In a blog you can write together and comment each other’s texts and so on – it’s very useful for this
kind of course. Just using paper wouldn’t have worked. Of course you can use that collaboratively as
well… this time we did this way. If you think the distances, the (course leader) has been in (a
different city) and who knows where during the course including abroad. One tutor was in another
city, and another in a different municipality, with one of the adult learners in another… I think that
this communication technology unites people.”
As well as eliminating distance, the technology was perceived as altering limits that might have been
imposed by time, and allowing flexibility across the domestic space:
“I think it was also (an upper secondary school student) who said yesterday that this iPad has made
it possible and he has also used it at any given possibility… and looked what’s going on. So it’s
possible whenever and wherever. Night time was also mentioned yesterday, that you can use it then
and on bed. Anywhere.”
Further comments on the features of blogs as distinct from communication using other technological
means are recorded and discussed below.

8.2.3 Software: the value of blogs for creative writing
The power of blogs was noted as being in the social interaction that they allow. The following quotation
from the discussion, which also appears above, expresses this opinion:
“If you think about social media generally - where blog belongs as well as one area - that where's
the power comes from, from the social interaction and like the students said that they waited for the
comments... like... of course that's where the tension comes, from finding their own text from the
blog and like (one of the students) said that it was nice to notice that somebody else than yourself
and little sister reads the texts.”
The nature of blogs together with possibilities for conflict with creative process in collaborative writing
has also been previously mentioned earlier, with the teachers commenting on the short length of the texts
produced compared to those produced in face-to-face meetings.

8.2.4 Comments by course leaders and tutors on their own learning:
The teachers were clear that they always learn from their involvement in creative writing courses. Their
reflections on their experience with using technology, and the changes that they would implement in
subsequent sessions, were as follows:
Tutor 1: “I would take more active role in commenting... for now you kind of watched and listened and
figured out what's going on. I think you could have done more.”
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Tutor 2: “I also think that tutor's role was hard to find in the beginning although I have been many times as
web tutor. Despite of that it's always new group and new course... like I asked from you in email that how
should we comment to the blog. We had to search for the right way and find own role... also you could think
that the tutor's might write something to the blog... kind of being more involved in writing. It might break
something, but it might bring something new... and I would encourage the interaction more straight from the
beginning.”
Course Leader: “As the instructor, I would also definitely encourage the interaction - so that there would be
discussion between the group and feedback... and now that I have better grasp of the technology, I would
concentrate more on the blog - I would put there more pictures and everything... that kind of things that you
have in literature magazines, tips and links... more building on the blog. I could probably do that now.”

8.2.5 Interim Discussion of Findings from Interview
Qualitative data collected indicate that creative writing course was seen as highly successful in supporting
the creative process. Collaboration within this collaborative space was concerned with creating a
supportive environment rather than with creating a shared product. The course leader and tutors had
considerable skill and experience in establishing the conditions for creative processes, and a number of
factors that they identified as significant during their discussion are clearly related to those factors
determined by CoCreat researchers in the review of research literature on creative collaboration.
Significant insights emerge in relation to the possibilities and potentials for the use of iPads in group
creative writing courses, which the course leader and tutors were inspired to further explore. These are
considered, together with results from the quantitative data collection described in the next section, in
Section 8.3 on page 56.

8.3 Findings from analysis of Quantitative Data from the Online Survey
The revised version of the Assessment Scale for Creative Collaboration was completed by 8 of the 10
learners (a response rate of 80%). There were 2 males and 6 females in the sample two of whom were
adult learners (mature students) who also acted as peer tutors.
Overall Assessment of the Creative Writing Experience
The median average rating for the experience as a collaborative, creative one was 6.5 (on a scale from 1-7
where 1 is not at all and 7 is very, very much). The students were asked to rate how well their group
worked together to create the product. This is a positive rating that strongly supports the existence of the
collaborative, creative concept amongst the group who have worked at individual set tasks on different
aspects of creative writing but all joined in, in reading and sometimes commenting on the products.
Several students, when asked for what was most help to their group working well together noted the
importance of being in a small ‘closed’ group with different individuals associating this with trust,
tolerance and not being frightened of what others thought of their contribution.
Both creativity and collaboration were also rated highly for presence within the group (median=6 in each
case) though not quite as highly as collaborative creativity itself as seen in Table 8.1 below.
Table 8.1
How well you and your group worked together to create your product?
How creative was your group?
How collaborative was your group?

Median rating
6.5
6
6

And when asked what was of most help to the group producing lots of good ideas, themes found in the
responses reiterated the importance of the other group members and mentioned the effective examples
given by the course leader. Unlike previous collaborative spaces the technology is not deemed worthy of
comment, only one of the upper secondary school students notes how having the iPad and access to the
Internet helped with the project however, another student, one of the adult learners (mature students)
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notes it was a problem to her. The only other time a technical problem was mentioned rather than the
challenge of writing creatively was the need to find times for the group to work together.
When examining which individual factors (sourced from the literature on creative collaboration) were
deemed most important to success, three factors stood out as being strongly agreed by the students.
Table 8.2
5. My classmates/colleagues in my group trust each other.
17. Our group worked together well.
19. Our group had the necessary knowledge to be able to complete our task.

Median
6.5
6.5
6.5

These are all either associated with effective collaboration or there being a safe atmosphere where
creativity can be explored. Other factors considered by all to be important to success (median=6) were
Table 8.3
2. Everyone in my group wanted to make a successful product.
4. We played with ideas while we were working on the project.
6. We were all able to express our ideas, even controversial ones freely.
8. We could see or find out what other people knew or were thinking about. For
example, we could write, draw or take pictures on the tablet.
10. We were able to share information with the other group members in the
Wordpress blog.
11. We were able to talk face to face with the other group members in person.
12. We had a feeling of belonging together.
15. Everyone in our group was interested in the task.
16. Everyone in our group was engaged in the task.
21. Between us we used a lot of imagination.
23. I organised my time for learning well.

Median
6
6
6
6
6
6
6
6
6
6
6

Here effective communication and motivation can be seen to play a part in ensuring success as well as
creativity (playfulness, safe atmosphere and use of a lot of imagination) and collaboration in the form of a
sense of belonging together. There was less agreement about other factors using frequency charts for the
different ratings indicated two trends appearing behind the median score, the first shown in the table
below where there were noticeably different opinions within the group:
Table 8.4
24. Our group organised our time for learning well.
9. We were able to chat informally with other group members via text (ie. in Wordpress) or social
networking
14. We weren’t always certain about how to carry out the task which led us to explore different
possibilities
1. I had a good idea of what the others in my group knew that is relevant to this activity

Median
5.5
5
5
4

And the second shown in Table 8.5 where the group simply agreed with each other that those factors
were of less importance to success. The factors considered by all to be of least importance were:
Table 8.5
3. We understood each other’s viewpoints at the start of the project.
20. We went beyond the set task.
25. My group were pressured to complete in time.

Median
5
4
2.5

We now explore which of the factors drawn from the literature on collaboration and creativity were
related by the participants to the production of creative writing through a group blog as a collaborative,
creative experience.
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Relationship to Collaborative Creativity
There were a number of factors that correlated strongly with students’ perception of how well the group
worked together to create the product – collaborative creativity (Spearman’s rho > 0.6) however, not all
were statistically significant. This is an issue related to the small number from whom data were available.
Table 8.6
23. I organised my time for learning well.
2. Everyone in my group wanted to make a successful product.
4. We played with ideas while we were working on the project.
13. My group generated different and novel ideas in response to the task.

Rho
.864
.741
.710
.704

Significance (p)
.006
.036
.048
.051

Only concepts linked to personal organisation, everyone in the group being motivated and playing with
ideas were correlated statistically significantly (at p<.05 and with Spearman’s rho>0.7) with collaborative
creativity. In direct contrast, shared awareness of group members’ relevant knowledge was not seen as
important to collaborative creativity in this particular creative writing task (rho = -.826, p= .012).

8.3.1 Interim Discussion of Findings from Online Survey
Participating students’ responses in CS5 to the Assessment Scale for Creative Collaboration appear to
exemplify the particularistic nature of the task with a group of only ten people using a blog to complete a
series of creative writing tasks. The blog itself does not show sustained collaboration through comments
on postings but, as seen in Tables 8.1 and 8.2 did allow the group to generate a sense of a shared creative
purpose with all the members agreeing that they worked together well or very well to create the product.
This agreement extended to the shared perception that the group was both highly creative and highly
collaborative.
Individual factors (sourced from the literature on creative collaboration) that were deemed most
important to success at the set task (median rating =6.5) were found to be all either associated with
effective collaboration or there being a safe atmosphere where creativity can be explored. Though factors
related to creativity such as playfulness, safe atmosphere and use of a lot of imagination were rated only
slightly less strongly (median =6) and alongside factors related to effective communication and
motivation. When looking more closely at whether these factors correlated strongly with perception of
how well the group worked together to create the product – collaborative creativity, it was seen that
relationships strong enough to be considered statistically significant were rare. Only concepts linked to
personal organisation, everyone in the group being motivated and playing with ideas were correlated
statistically significantly (at p<.05) though a negative relationship was seen with shared awareness of
group members’ relevant knowledge being strongly unrelated to collaborative creativity (rho = -.826, p=
.012) in the writing tasks. Another negative relationship was found between the group feeling pressured
to complete their task in a given time and perception of creativity within the group (rho = -.71, p=.048).
Lastly the creative nature of these particular writing tasks (poetry, stories etc) was seen to frame the way
the group perceived their collaboration. For example, the group’s ability to use a lot of imagination and a
means of communication that enabled the expression of emotion were seen as strongly correlated (rho >
0.6) with perceived level of collaboration within the group. These would appear to be characteristic to the
kind of creative writing tasks set that focused heavily on writing poetry.

8.4 Discussion
Themes common to the data provided both by the students in their responses to the assessment of
collaborative creativity scale and the teachers in the group interview are presented here. In the first case
it was very notable that both teachers and students agreed on how, despite the lack of a shared product,
the experience of the creative writing course had been a collaborative, creative one. In the online survey
the students rated the level of collaborative, creativity extremely highly with a median score of 6.5 on a
scale with 7 as the highest point. The course tutors too were positive about the experience with the
teacher saying this immediately at interview:
“First thing is that I think it went really well. The group was really good and they used iPad really well.”
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It was also noted that the presence of a safe atmosphere and trust were of particular significance for
creativity to emerge in a group process with the students rating the importance of their colleagues
trusting each other very highly alongside the group worked together well and that it had the necessary
knowledge to be able to complete the task. All these achieved a median score of 6 out of 7 from the
students and were also noted by the teachers in their discussion. Trust in particular was highlighted by
the teachers as facilitating an atmosphere that supported creativity. However, whilst the students were
concerned for a shared, necessary knowledge this was not noted by the tutors though the point was made
that the technology and the blog united the group. The teachers also noted that the flexible nature of the
iPad, its portability and communications capability were key to successful creative collaboration amongst
the group outside their face to face sessions.
Given the individually creative nature of the writing tasks set, the need to establish common ground and a
shared goal was of lesser importance in this collaborative space. The students rated the importance of
understanding each other’s viewpoints at the start of the project as only 5 out of 7 and the tutors did not
mention any such needs.
The time factor and its impact on creative collaboration was not identified by the teachers at interview
although attention to time was clearly important to the students whose survey results showed that a
belief that “I organised my time for learning well” correlated strongly with their perception of
collaborative creativity in the task. There were implicit mentions of restrictions on time available from
the teachers when the students’ commitment to their matriculation examinations was discussed which
they suggested might be associated with the brevity of written material seen on the blog. It would
therefore appear that time pressure was not considered helpful for creativity in this collaborative space.

8.5 Conclusions and Recommendations
The data provided by the students (in their responses to the assessment scale) and the teachers (in
interviews) are consistent with one another in identifying safe atmosphere and trust as of particular
significance for creativity to emerge in a group process. Those factors which were identified in the
literature review as important for a collaborative group output (common ground, and a means to
represent and understand the development of shared understanding as collaboration takes place) were
not considered relevant by participants for this Collaborative Space, whose purpose was to enhance
individual creativity and learning through a collaborative process. This finding from the interview data
supported by the qualitative analysis of questionnaire data which showed that students’ ratings of shared
awareness of group members’ relevant knowledge were strongly unrelated to their perception of
collaborative creativity.
In relation to the wider project of CoCreat, this study throws up questions of how we should define what
we mean when we speak of collaborative creativity and of creative collaboration. On one hand,
collaborative creativity may refer to the process of creativity in pursuit of a collaboratively produced and
innovative output to a problem: in others, collaborative creativity can refer to collaboration for the
purposes of developing the individual’s capacity for creativity in a particular domain (such as this
example of the domain of creative writing). Making clear the existence of these two different notions of
collaborative creativity may help us to decide whether it is useful to think of a distinction between group
processes that support creativity and group processes that support learning, as discussed by Hämäläinen
& Vähäsantanen (2011). In their review of research literature they suggest that a distinction between
learning and creativity can be made through asking for whom novelty and usefulness is sought:
Learning means ‘new for learner(s)’; creativity means ‘new also for the domain (in practice this means no one
else in the culture has yet thought about the topic in that way)’ Therefore, the difference between the concepts
relates to the novelty and usefulness of a process or output for the group itself or the surrounding community.

Hämäläinen and Vähäsantanen 2011:174
One significant observation can be made about technology in this study of collaboration between group
members, whose purpose is to support the ‘individual creative output’ of each individual member, and for
which a sense of group endeavour was implicitly valued as a means by which the production of individual
creative output (written texts) was supported. This observation relates to the successful use of mobile
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technology to support ‘group unity’ and a sense of group endeavour between face-to-face sessions.
Significantly for the CoCreat project, the sense of trust, unity and shared activity that the teachers
described as being facilitated by the use of iPads was not established at the outset of the course through
skilled human processes of establishing a safe atmosphere and trust. There was a sense of mutual respect
between the course leader, tutors, adult learners and the upper secondary school students who
participated.
The significant finding concerning the technology used in this collaborative space was effective
specifically because it functioned as a means to continue, during periods when the participants were not
physically co-located, the quality of communication that was established during face-to-face sessions.
Recommendations are:
1.
2.
3.
4.

5.

The success of a course depends in a large part on the skill and experience of leader and tutors in
establishing the conditions for creative processes
It is possible to use mobile technology can be used to support ‘group unity’ and a sense of group
endeavour between face-to-face sessions.
A sense of group endeavour is a means by which the production of individual creative output can
be supported.
The use of mobile technologies such as iPads can facilitate a sense of trust, unity and shared
activity if that sense of trust, unity and shared purpose is initially established by skilled human
processes at the outset of the course, and a sense of mutual respect between the course leader,
tutors, adult learners and the students.
Mobile technologies such as iPads can function as a means to continue, during periods when the
participants are not physically co-located, building on the quality of communication that is
established through human skills and expertise during face-to-face sessions.
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9 Chapter Nine: Results of assessment of learning time regulation
and time pressures
The results of the research are presented in a descriptive way with specific results presented following
the order of the questionnaire. Seven questions were asked: the first five questions relate to describing
time-use in different scenarios for creative collaboration, and the final two relate to creative collaboration
and time regulation.
How much time was allocated to the Collaborative Space activity in terms of days and hours? Total Time-onTask (TTT)
Two out of 3 respondents from the same activity CS1 report similar TTT (32/ 29 hours respectively)
whereas the 3rd respondent reported less time (4 hours). The Total Time-on-Task (TTT) allocated to CS3
was about 54 hours or 2 ECTS during one month. The TTT allocated to CS4 was a 7 hour face-to-face
meeting, plus two weeks of activities during free time with face-to-face meetings; in total this was about 6
weeks. CS5 allocated 4 face-to-face meetings each of 4 hours making 16 hours in all.
These results show that time allocated to each Collaborative Space (CS) activity in terms of days and
hours can vary greatly as can the intensity of time spent on TTT e.g. within a day (CS4) or month (CS3), as
well as a more freer and flexible use of time (CS4).

How much of the Total Time-on-Task (TTT) was spent understanding and familiarizing with the technology
used in the CS?
The Total Time-on-Task (TTT) spent in order to understand and familiarize participants with the
technology used in the CS1 was from 1 to 2 hours for a respondent, 3 hours for another respondent and 4
hours for the last one.
The respondent for CS5 reported TTT from the students’ perspective, stating that it that was hard to
estimate, because it was difficult to know how much time the students spent on their writing tasks at
home. The TTT spent on CS3 was 2 hours, and for CS4 it was part of the face-to-face meeting.
Results suggest that TTT spent on a participant’s familiarisation with new ICT tools (e-competence) can
differ between collaborative spaces as well as within the same CS.

How much of the TTT was spent in externally-regulated formal contexts (school, meetings, etc.)?
The TTT spent in externally-regulated formal contexts (school, meetings, etc.) varied across each CS, from
half an hour/1 hour to 16 hours. In CS1, one respondent spent 16 hours, another 8 hours, and another 4
hours. The respondent from CS3 reported 4 hours, whereas CS4 reported 12 hours, taking into account
the face-to-face meetings. The TTT spent in CS5 was from half an hour to an hour.
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Chart 1: TTT was spent in externally-regulated formal contexts

How much of the TTT was spent for self-regulated learning time in the formal context (school, meetings,
etc.)?
The TTT spent in self-regulated formal contexts (school, meetings, etc.) varied across each CS, from 2 to
16 hours. For CS1, one respondent reported 2 hours, the second- 4 hours and 8 hours for the third one.
The TTT spent on CS3 was 2 hours, in CS4 it was 6 hours, and finally, in CS5 it was 16 hours.
Chart 2: TTT spent for self-regulated learning time in the formal context

How much of the TTT was spent in a self-regulated way, outside the formal context (at home, etc.)?
TTT spent in a self-regulated way varied across each of the CSs and within the same CS. In CS1, one
respondent reported 8 hours, zero hours for a second respondent, and finally, 12 hours for another.
During CS1, the teachers did not really intervene in the pupils work once they started the activity.
Therefore, all time regulation was almost completely done by the groups themselves. There were
instructions for how much time could be used for each phase of the task, but it was difficult to know how
well students followed the instructions time-wise, or even if they made their own timetable for the
activity. The teacher noted that all students finished the task on time; however the quality of the digital
story varied. It was not clear from the response whether this varying of quality of contributions was
between participants’ contributions or between groups.
The TTT spent during CS3 was 46 hours, and 6 weeks during the CS4. Time and time regulation were not
as important in CS4, because the participants were retired who controlled and self-regulated their use of
time in relation to tasks and activities without external regulations or pressures.
The TTT spent in a self-regulated way, outside the formal context during CS5 was hard to estimate. The
students had approximately nine home tasks and they related to writing different kind of texts. The tasks
could have been done in few hours but some students might have used much more time. Therefore, the
time spent outside the formal context was probably zero, because the time when the teacher was not
talking was used to write their own texts. The students were writing between approximately 8 to 12
hours during total face-to-face class time.
Creative collaboration and time regulation
Considering that creative collaboration can depend on the quantity of time spent on the activity and the
participants’ time regulation, participants gave their opinion as to what degree they agreed or disagreed
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to different statements outlined below. Across the CSs, individual opinions varied in relation to the
statements on the Likert scale and reveal no consensus on the different statements. Even within the same
CS (CS1), the opinions differed. However, participants in CS1 agreed with 2 out of the 5 statements
presented which suggests a shared collective opinion on 2 of the 5 statements. This is discussed in
Chapter Ten of this report.
Statements:
1. the allocated TTT was insufficient for the CS
2. the participants succeed to develop their creative collaboration in the expected time
3. the participants showed a certain procrastination during the CS activity
4. the participants felt a certain degree of time pressure during the CS activity
5. a higher time pressure would benefit participants' creative collaboration
Taking into account the first statement: “the allocated time-on-task was insufficient for the CS”, two of
three participants of CS1 neither agreed nor disagreed, and a third one strongly disagreed. CS3 and CS5
disagreed. Finally, the respondent from CS4 strongly agreed with this statement.
Another statement was “the participants succeed to develop their creative collaboration in the expected
time”. Two out of the three respondents in CS1 agreed with this sentence, and the third one strongly
agreed. The respondent from CS3 disagreed with the statement. However, CS4 strongly agreed, and CS5
agreed.
The statement: “the participants showed a certain procrastination during the CS activity”, had one of
three respondents in CS1 agree with the statement, the second disagreed and the third neither agreed nor
disagreed. The respondent from CS3 strongly agreed with the sentence, and CS4 agreed. However, CS5
strongly disagreed.
In response to the statement: “the participants felt a certain degree of time pressure during the CS
activity”, the three respondents from CS1 agreed. The respondent from CS5 also agreed. However, CS3
neither agreed nor disagreed and CS4 disagreed.
In response to the statement: “a higher time pressure would benefit participants' creative collaboration”,
two of three respondents of CS1 disagree and the third neither agreed nor disagreed. The respondent
from CS5 also neither agreed nor disagreed with the sentence. The CS3 agreed that a higher time pressure
would be benefit participants creative collaboration, however CS4 disagreed.
Finally, the statement: “the instructor has an important role in regulating the participants' time use
during the creative collaboration”, two of three of the CS1 respondents strongly agreed, whereas one
disagreed. CS3 strongly agreed, too. CS4 disagreed with the statement and CS5 agreed with it.

The most common challenge around creative collaboration
Despite the fact that respondents were offered four options describing possible challenges related to
creative collaboration and time regulation only two challenges were selected by all respondents. These
were the following statements (with corresponding CSs in parenthesis):
“the diversity of (learning) rhythms among the participants” (CS1,CS1,CS3,CS4)
“the participants’ lack of experience on regulating their times during creative collaboration”
(CS1,CS5)
The other possible answers which were not selected by any respondents were:
“an insufficient level of time regulation of the participants”, and “an insufficient level of time
pressure in the CS”. These results are discussed in Chapter Ten of this report.
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10 Chapter Ten: Overarching Discussion of Findings across
Collaborative Spaces
10.1 Introduction
In this section we discuss key findings that were either common across collaborative spaces, stand out as
being a particularly effective instance of creative collaboration or result from identifying challenges to
collaboration or creativity themselves and draw links between the findings and the previous research
discussed earlier in Chapter 2,

10.2 How can creative collaboration be orchestrated?
What were the successes and lessons learned for promoting and managing creative collaboration?
Successes in stimulating creative collaboration stemmed, in all collaborative spaces, from effective
preparation of the groups for their shared, creative tasks. This started with the need to ensure early ideas
were shared effectively within the group, a key feature of creative collaboration already reported in the
work of several researchers (Runco, 2004; Weakley and Edmonds, 2005; Vass et al., 2008). Lessons were
learned from collaborative spaces where participants were asked to collaborate at a distance when
participants could not easily share initial ideas through difficulties with establishing a common ground
for their discussions. These difficulties ranged from the physical such as inefficiencies in communication
arising from participants working in different time zones and with different language capabilities to the
affective with the importance of instilling trust amongst group members at emotional, social and
cognitive levels as advocated by Craft (2008) appearing key to successful ideation and subsequent
sharing.
For example, it was apparent from the outcomes of CS4 which investigated the use of digital technologies
in meeting the needs of elderly people living in rural contexts that considerable investment in
preparation for the activity secured effective, creative collaboration. In this instance elderly people were
supported with a good ratio of experienced tutors with particular attention paid to their socialisation
needs to engender group trust and their ability to access the tools.
It appears that, when establishing the groups, size is particularly important to developing group trust
with early opportunities for socialisation as advocated by Salmon (2004) amongst group members key to
establishing trust and a shared sense of understanding of the task i.e. common ground (Edmonds et al.,
2005). In CS1 having three students interacting around one mobile device worked well and in CS3, with
groups ranging from eight to eleven members, students reported difficulties with group cohesion and
task management. In this latter case the role of emergent group leader appeared and as found by Luther
et al. (2010) collaborations with a leader were more successful at completing the set task where not all
group members contributed equally. This difficulty was successfully avoided in the two iterations of CS1
that took place with elementary school children by preparing the groups with roles such as story writer,
image collector and editor. However, the older teenagers participating in the third iteration of CS1 were
less comfortable with and less successful at maintaining roles.
Orchestrating creative collaboration appears to require attention to enabling creativity in the
collaborative process as well as in the product and this notion of the need to first establish common
ground appeared in the processes that students in CS2 and CS3 went through as they attempted to
resolve issues in communication within groups. As Väljataga & Fiedler (2008) found, in order to organise
the settings in which collaboration is to takes place, the exploration, negotiation, and mutual acceptance
of selected technologies is necessary leading to the need for a compatible, understanding of the
affordances of tools and digital environments among collaborating participants.
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Indeed the role of the digital tools chosen to support the collaborative task was central to managing
creative collaboration; this is described more fully in a dedicated section below however, particular
successes were having mobile devices that enabled creative activities at authentic locations (CS1) or at
those that had particular meaning (such as virtual support groups, CS4 and places that triggered poetry,
CS5) for the participants.
Analysing the role of the pedagogical approach
In CS2 the project’s focus was more on understanding how having scripts for the participants to follow
affects creative collaboration. The collaboration scripts and their effect on collaborative learning
processes has been studied (e.g. Dillenbourg 2002, Kollar et al 2003, Fischer et al 2013), but when it
comes to creativity and creative collaboration, more questions arise. Can you script creativity and
creative collaboration? If the learners’ behaviour and the forms of collaboration have been strictly
structured, can the collaboration be genuinely creative?
One perspective to study creative collaboration is to analyze different forms of interaction during
collaborative learning. Certain forms of interaction might indicate that learners are collaborating
creatively. For example asking thought provoking questions, presenting explanatory comments or
answers and creating playful group atmosphere are such forms of interaction.
In CS2, a study of collaboration scripts was conducted. We studied what kinds of forms of interaction
occurred in virtual discussion among groups whose studying was scripted differently and what kinds of
interaction forms related to creative collaboration occurred among group discussions.
The results indicate that between groups, whose studying was scripted differently, there was no
significant variance in the forms of interaction. In other words a certain script, such as applying functional
roles, didn’t enhance creative collaboration compared to non-scripted studying. However, the scripts had
an effect on the participation and also on course grades. The script groups were more active than nonscripted groups. The activity was measured by the average amount of sent messages, amount of active
group members and the activity in arranging on-line meetings in virtual course environments. There
were also a slight differences in course-grades between scripted groups and non-scripted groups. In the
study, it seemed that learning task had more effect on the occurrence of different forms of interaction
than scripts. Especially such tasks which required joint decision making, promoted argumentative and
commenting discussions. Instead, collaborative writing task enhanced more co-operation like discussions
about division of learning tasks and time management.
The pedagogical approach in CS4 which was based on the playful or creative learning process (Hyvönen,
2008) seemed to be important. The introduction phase enabled mutual understanding for educators and
participants about their previous experiences and the forthcoming process. In addition participants and
educators got to know each other and settled into a fruitful atmosphere. The training part, in particular,
the face to face meetings followed principles of creativity, playfulness and collaborative knowledge
building. Exploring, ideating and even funny thoughts were encouraged. Finally, the elaboration phase
was pedagogically meaningful, because it included monitoring of and reflection on past experiences. It
was needed for wrapping up the course. At the same time, it made it possible for participants to assess
their learning at a deeper level.
In CS5, we used the same pedagogical approach. In CS5 it was evident that the introduction was
extremely important so that all – the teachers, tutors and learners – started with mutual understanding of
the process.
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Analysing the role of the technology used
Even though different technologies were used in the different collaborative spaces a key feature common
to all was that they enabled communication between the group members who had been tasked with the
different activities in a form that made for easy sharing of external representations of the created objects
for discussion whether these were 3D spaces in Second Life, video clips on the iPad, dedicated video
conferencing software, images on a wiki or instant messaging via social media such as Facebook. As
described by Facer and Williamson (2004) such rich multimedia environments allowed the participants
who represented all ages to externalise their ideas for sharing with each in other in a variety of
representations which all could access, comprehend and manipulate. A means for sharing prototypes was
also reported as desirable for software designed to support creative collaboration by Edmonds et al.
(2005) and where this sharing of initial ideas via external representations was inhibited, for example in
CS2 through participating students different abilities in speaking English or in CS3 through inability to
arrange a convenient time for synchronous discussion creative collaboration was much slower to appear.
Additionally, it was noticeable, for example in CS3, that participating students did not always continue
their sharing with the tools suggested to or even provided for them by their tutors, rather they preferred
to use those technologies with similar affordances that were more familiar to at least some of the group.
These were found to be quicker and more productive to use. In this sense, creative collaboration is seen
in the process of creating as well as in the product as suggested by Gaggioli et al (2011). It appears that
the variety of networked tools and online services designed for exchanging of information and knowledge
now available to students across Europe and their ease of interoperability enable not only what
Greenhow et al., (2009) label as powerful ways of managing, repurposing and remixing digital artefacts
among users but also creative ways. In this sense students can be seen to be engaging the activity
originally defined by Levi-Strauss (1962) as ‘bricolage’, using tools to hand, those which are readily
available rather than those that have been especially conceived for the activity where they are to be used
and not hesitating to adapt them or to try several of them at once.
One of the key aims of the CoCreat project had been to explore the role of state of the art tools for mobile
learners in scaffolding creative collaboration and indeed, in all the different iterations of CS1, handheld
mobile devices supported digital story telling by children and young people at authentic locations very
effectively. In addition, the provision of iPads in CS5 enabled students to write creatively using stimuli
from multiple locations, both real and virtual, however, in these two collaborative spaces participants
worked mostly face to face in groups where the groups contributed separately or even as individuals to
the created product which comprised a collection of multimedia artefacts and writings rather than a joint
product. In CS2 and CS3, students did indeed collaborate on creating a joint product however, as
described above, students were very unlikely to use mobile devices and supported their creative
collaboration through managing, repurposing and remixing existing digital tools including social media
deployed on desktop PCs in existing locations known to them. This demonstrates the importance of
enabling creativity and autonomy for groups in building the means to conduct collaborative processes
through first ensuring their familiarity with a range of digital tools and their affordances in relation to the
task at hand.
Analysing learning time regulation
Total time on task spent in a self-regulated and externally regulated ways varied across each of the CSs.
This reflects the diverse preferences and learning contexts in which facilitators and learners in creative
collaborative scenarios may find themselves.
Regarding total time on task spent in externally-regulated formal contexts (Q3) and the total time on task
spent in self-regulated formal contexts (Q4), differences in the respondents’ answers from the same CS
were varied, with 1 respondent spending twice as much total time on task and another spending three
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times as much total time on task as another. Again, although individual differences in perceptual use of
time may be the reason for these differences, other reasons may include objective constraints on their
time such as those previously mentioned.
Regarding total time on task spent on a participants familiarisation with new ICT tools (e-competence)
(Q2) results suggest that participants e-competence can differ across collaborative spaces as well as
within the same CS with some participants spending twice as much total time on task than others on
understanding and familiarizing with the technology within the same collaborative space. Across all the
collaborative spaces, the minimum for participants (teachers) to familiarise themselves with the
technology was 1 hour with the maximum being 4, suggesting that computer-based collaborative tasks
need to integrate time for this process within the total time on task allocation.
Participants’ opinions differed when considering whether creative collaboration depended on the amount
of time spent on the activity and the participants' time regulation. This was both across CSs and within
the same CS. However, participants in CS1 agreed with 2 out of the 5 statements. They believed that “the
participants felt a certain degree of time pressure during the CS activity” (complete consensus) and “a
higher time pressure would benefit participants' creative collaboration” (2 of the 3 disagreed with the
other participant as neutral). This supports the idea that time pressure in groups can be felt by all in that
group but to different extents within individuals and that too much pressure would not benefit creative
collaboration.
Facilitators’ opinions across each CS varied in relation to the statements related to the common
challenges around creative collaboration. The results suggest that the challenges do not lie at the level of
the task, or time available by individual participants but rather in finding ways of supporting learners in
overcoming their lack of experience in self-regulation during collaboration with others as well as
supporting the diversity of learning rhythms among participants working together.
Time pressure
Instances were noted in collaborative spaces associated with time limited activity that such pressure to
complete affected creative collaboration when combined with inopportune circumstances such as
problems with technology or distractions from the task. It appeared in CS3 that a lack of technological
support for collaboration was found (using the original ASCC assessment ratings) to be associated
(unsurprisingly) with increased perceptions of time pressure on completing the task. The notions of early
discussion of ideas and learning from this also correlated negatively with reported time pressure
suggesting the more this process happens the less time pressure is felt. Additionally, in CS5, the time
factor appeared in implicit mentions of restrictions on time available to the students from the teachers
when the students’ commitment to their matriculation examinations was discussed which, they
suggested, might be associated with the brevity of written material seen on the blog. It would therefore
appear that time pressure was not considered helpful for creativity in this collaborative space.

10.3 How can this creative collaboration be operationalized?
The Assessment Scale for Creative Collaboration was used in customised forms in four of the five
collaborative spaces as a means of evaluating whether selected measurable indicators, that is the criteria
identified during the literature review, could be used to assess the level of creative collaboration that
occurred. Essentially it comprised a series of ratings used by the participants to evaluate the occurrence,
and importance to the group’s success, of different factors thought to be essential to creative
collaboration.
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In CS1 (Tallinn iteration 3) the three most popular aspects of collaborative creativity as rated by
participants were everyone in the group wanting to make a successful product, trust amongst group
members and the ability to freely share ideas, even controversial ones. These were all given the highest
possible ratings. The role of ideation as important to collaborative creativity was endorsed by the
students as both the ‘generation of different and novel ideas’ and ‘playing with ideas’ were strongly rated
at a median average of 6 out of 7. Other strongly rated aspects were ability to share knowledge, ideas and
understanding amongst the group, whole group interest and engagement in the task, working together
well and a feeling of belonging together. The finding that ability to share knowledge and ideas was
deemed most important was also reported by the students in CS2 (e.g. through text or chat) who also
strongly rated whole group engagement, working together well, having the necessary knowledge within
the group and good time management. Interestingly the participants’ ratings for working together well
correlated strongly with their ratings of within group trust (rho=0.94, p<.01). CS3 was less successful in
involving all group members in creative collaboration and there was less agreement about what made for
collaborative creativity however, aspects including motivation, necessary knowledge within the group
together with a means for sharing it so members learned from each other, in an atmosphere that
supported free expression of ideas and effective organisation of time for learning were all rated equally
strongly. When looking more closely into which aspects correlated well with participating students’
ratings of how well the group worked together to create the product (creative collaboration) the use of
imagination, idea generation, playfulness and exploration all featured as strongly related (rho>0.7, p<.01).
The ASCC was not used in CS4 where creative collaboration was operationalized differently without
relating it to a specific group product but through supporting a group of elderly people to find ways to
integrate internet connected technological tools into creative or everyday activities. In CS5 even though
the students worked individually at their creative writing tasks before posting them to the group blog
they rated the experience very strongly as a collaborative, creative one (at 6.5 on a scale from 1-7). Three
factors were deemed most important to success, in particular the need for within group trust, working
together well and having the necessary knowledge to complete the task within the group. In this small
group only concepts linked to personal organisation, everyone in the group being motivated and playing
with ideas correlated well (at p<.05 and with Spearman’s rho>0.7) with collaborative creativity.
In all collaborative spaces much less strongly rated aspects of creativity sourced from the literature were
the role of uncertainty or a certain amount of group tension as suggested from the work of Wegerif et al.
(2010) or Fisher and Shipman (2011) and that of stretching boundaries, going beyond the set task,
identified from Guildford’s early work in the 19th century on divergent thinking as underpinning
creativity. It appears clear that that the group activities proposed for the study of creative collaboration in
CS1-3 and CS5 were all associated by the participants with their student role and experience of learning
and teaching contexts where reducing group tensions and staying within set task boundaries are usually
associated with higher grades.
Therefore creative collaboration can be operationalized through assessing the level to which the whole
group is motivated to succeed at the task, their level of intrinsic interest in the task, the level of trust
within the group and the extent to which the task atmosphere supports the generation and exploration of
ideas. Other necessary but not sufficient conditions to ensure creative collaboration include establishing
that the necessary knowledge exists within the group and the group has the means to share this
knowledge, along with early ideas and understanding as the task progresses.
Whilst we should remain aware that these findings have been derived from the self-reported assessments
of participants as described above they match the observed outcomes presented in the reports gathered
in the different collaborative spaces through participant observation and interview where they took
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place. These outcomes are summarised in the form of conclusions and recommendations in the following
section.
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11 Chapter Eleven: Conclusions and Recommendations
What were the conditions when creative collaboration was successfully supported in collaborative
learning opportunities, recommendations for practice and implications for further research? Our
conclusions are presented here in answer to this question. While the potential strength of CoCreat lies is
in its abilities to synthesise multi-lateral projects across different countries, we are mindful that the data
presented and discussed above is obtained from samples of limited size and that the findings are
indicative rather than generalisable.

11.1 Establishing a basis for collaboration to occur
Our review of research literature has suggested that creative collaboration is supported by informality
and relationships of trust. The analyses of interview data indicate clearly that participants relate the
success of collaborative spaces 4 and 5 to the atmosphere that was established at the outset of the project.
Amongst the participants who were working together in collaborative spaces 2 and 3 the focus of
collaborative activity was on establishing effective means of team communication and team working, and
rather than on creative process or on learning; this was also seen in several of the groups working
together in Finnish and Estonian iterations of collaborative space 1. On the basis of this observation we
suggest that where there has not been success in establishing relationships and informality that support
working (as Wegerif terms it, the ‘space of dialogue’ (Wegerif, 2005)) then people’s efforts may become
diverted into co-ordinating and organising the team process rather than into developing creative output
together. To be more specific, regardless of the existence of multiple tools for communication, the
difficulties associated with distant communication through technologies were not overcome in
collaborative spaces 2 and 3; distant communication stood in the way of either establishing informal
relationships or effective team working.
The following recommendations, drawn from the reports on individual collaborative spaces, are relevant
to these observations.


For isolated elderly people, technologically mediated contact with other people will be helpful, but
consideration should be given to the extent to which face-to-face human social contact is of
particular significance and should not be substituted for.



The success of a course depends in a large part on the skill and experience of leader and tutors in
establishing the conditions for creative processes. A sense of group endeavour is a means by which
the production of individual creative output can be supported.

11.2 Structures or scaffolds for sustaining collaboration
Structuring of collaboration was achieved in some cases by giving attention to behaviours or roles of
individuals, and this was seen as particularly relevant to younger students. Recommendations are:





Where collaboration is unsuccessful, creative solutions are less likely to arise; therefore, help to
structure collaboration should be considered.
The creation of individual roles within a group is effective for younger students, since it motivated
the students’ work-moral and promoted their feeling of responsibility for their work, as well as the
importance of finishing the assignment.
The creation of individual roles within a group is not necessarily effective for older students (e.g.
those aged 16-17).

The study in Collaborative Space 4 indicates that structuring of collaboration is also applicable to older
people, again by giving attention to behaviours or roles of individuals; however, this should be done in a
very different way. The focus should be on establishing the behaviour of all concerned as informal and
supportive, and minimising behaviour that can be construed as instructional. This can be thought of as
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the optimum way to create an Open Learning Environment for the purpose of supporting collaborative
learning through digital online media. The recommendation is:


Elderly people should be encouraged to actively try using the iPads for things that interested them,
and to ask for help from others if they thought of something that they would like to do but did not
know how; they should be encouraged to interact freely during the training sessions and also to take
an active role in their learning. (CS4)

11.3 Pedagogical models
This section refers to the nature of teaching and instruction for and the use of scripts in creative
collaboration. Several recommendations refer to the role of the teacher or instructor
1. Active teacher involvement is crucial for activity realization, but especially so for sustainability
and over-time implementation. (CS1)
2. Providing time for teachers to increase awareness and knowledge about mobile digital
storytelling, for project preparations and realization, and time for follow-up and reflection is of
paramount importance. (CS1)
3. In order to enhance creative collaboration it is essential that students are provided enough
freedom to work and plan joint activities together. Scripts should not be too tight. (CS3)
4. In order to support and enhance divergent thinking ‘open’ tasks and problems should be
provided. (CS3)
5. Recognition should be given to the fact that a model of collaboration on which many
environments for learning are designed is associated with the model of teaching and learning
that is commonly found in schools, and that elderly people may not feel comfortable with such a
model, and an alternative should be designed(CS4)
6. Learning by trial-and-error for those lacking confidence such as people who have never met or
the elderly should be minimised. Elderly people should be offered guidance that is designed
make the process clear. It is helpful to provide simple instructions for using the hardware and
software, including illustrations of icons and explanations(CS4)
7. Project planners should ensure that classes take the form of social meetings with relaxed pace
and homelike atmosphere, and steps should be taken to minimise the possibility that participants
will expect hierarchical teacher-student relationships when in the setting; the emphasis was on
flexibility rather than close and careful structuring of the activity. (CS4)
The role of equality as a factor that boosts collaborative performance (seen for young people) which
echoed some of the findings for older people should also be noted.
8.

The sense of equality within the group boosted both individual and group confidence. (CS1)

11.4 Technology
Conclusions and specific recommendations with respect to technological tools used in support of creative
collaboration are:
Mobility
Having access to easily transported mobile devices such as iPod Touches and iPads enables both
location based and collaborative, creative opportunities with different age groups (CS1, CS4, CS5)
10. iPads can function as a means to continue, during periods when the participants are not
physically co-located, building on the quality of communication that is established through
human skills and expertise during face-to-face sessions. (CS5)
11. It is possible to use mobile technology can be used to support ‘group unity’ and a sense of group
endeavour between face-to-face sessions. (CS5)
9.
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Usability
12. Development of dedicated software aimed at educational mobile digital activities may assist good
user experience and activity results. (CS1)
13. Detailed software instruction was scarcely needed – storytelling instruction is however
fundamental for work process and outcomes (CS1)
14. Development of dedicated software aimed at educational mobile digital storytelling is of supreme
importance for a good user experience and activity results. (CS1)
15. Elderly people are more likely to find digital technologies acceptable if their utility is made
explicit; technologies should be introduced as potential solutions to elderly people’s everyday life
challenges, and to enable them to take part in community life. (CS4)
16. Ascertaining the level of prior knowledge of elderly participants through interviews proved
useful(CS4)
17. Careful thought must be given to ergonomics and the interface design in relation to elderly
people’s physical abilities (CS4)
18. The use of iPads can facilitate a sense of trust, unity and shared activity if that sense of trust,
unity and shared purpose is initially established by skilled human processes at the outset of the
course, and a sense of mutual respect between the course leaders and the students. (CS5)
Distribution
19. One mobile device per group (as opposed to one per student) promoted animated discussions
and decision-making throughout the group. (CS1)
Technology and Autonomy
20. Students should be provided with the possibility of designing their own learning space in order
to make them feel comfortable and safe (as when all sub groups designed their own working
spaces in Second Life). (CS3)
21. Digital instruments for creative collaboration should be freely chosen and adapted by students
according to the specific purposes of their collaboration and their projects and goals in such a
way creating a working ecology of applications and devices or a working environment. (CS2)
22. Mediating digital media applications should not be chosen for students; rather, students, in their
groups, should be encouraged to explore and make use of the various [digital] technologies,
especially mobile devices, available to them for supporting their creative collaboration. (CS2)

11.5 Learning Time Regulation
Based on the experiences and results of the questionnaire, a number of conclusions relating to the effects
of time on creative collaboration were drawn:
1.
2.

3.
4.

5.

The most effective level of time pressure should take into account individual and group time
pressure differences and preferences in the intra-group creative process.
In order to plan and regulate the time required during the task, the team should take into account
the different levels of time pressure for each of the teammates and consider adjusting the task to
allow members with preferences for lower levels of time (less time) to maintain their most
effective level.
Every participant during a collaborative process can interpret the time spent differently.
Computer-based collaborative tasks need to allocate some time for familiarisation with new ICT
tools (e-competence) with a suggestion of between 1-4 hours depending on the e-competence of
participants in relation to the specific technology being used in the collaborative task.
Facilitators should take into account that there will be varying subjective perception (Gross,
1994) of time pressures by individuals within collaborative tasks as well as objective realities
such as less time/lower levels of time or participants’ having differing task roles which may affect
their total time on task.
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6.

7.

8.

9.

The main challenges perceived by facilitators of creative collaboration implies finding ways of
supporting learners in overcoming their lack of experience in self-regulation during collaboration
and supporting the diversity of the learning rhythms amongst participants.
Participants may spend twice or three times as much total time on task than other participants in
both externally regulated contexts, formal self-regulated and self-regulated ones. The challenge
of the facilitator then is to value and take into account the total time on task which is unseen (i.e.
work at home) as well as the total time on task that is more visible, such as at school, workplace,
community bus for example.
As the facilitators did not agree that “the instructor has an important role in regulating the
participants' time use during the creative collaboration”, the value of the role of the facilitator in
supporting learners/participants is still open to question, possibly depending on the regulation
of distinct learners habits of self-regulation and use of time.
The participants sharing a collaborative space supported the idea that too much pressure would
not benefit creative collaboration.

11.6 Further research
This study has raised a number of interesting issues which would benefit from further research. Specific
recommendations include:
23. Further investigation of tasks requiring distance collaboration between colleagues new to one
another in order to develop our understanding of how to set up informality at a distance using
social media tools.
24. Exploration of the benefits of assigning roles to students and others new to working creatively
with digital tools in collaborative groups and identifying the circumstances under which this
may be unproductive.
25. Lastly, as noted earlier, the research here took place with limited numbers of participants and
further research should take place with other groups or student cohorts to establish the
reliability of the findings reported above.
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Appendix 1: The Assessment Scale for Creative Collaboration
The Assessment Scale for Creative Collaboration (ASCC) aims to analyse the students’ perception of 24
factors contributing toward creativity, collaboration, creative collaboration and whether it is related to
the contextual variables of interest, such as the degree of co-presence during the task, the interest in the
task and the time pressure on students. Each factor is directly related to the criteria that were selected as
described earlier, as possibly being relevant to the creative collaboration process. For each factor the
participants should answer one or more specific questions, rating it on a scale between 1 and 7 according
to (1) how much it was present during their project (presence subscale) and (2) how important it was to
their group’s success (importance to success subscale). Each factor is shown in Table A.1 below together
with the resulting scale item.
Table A.1. ASCC Factors and associated question items for assessing the creative collaboration process
Criterion of creative
collaboration process

Item to be rated for presence during the set task and importance
to its success

1

Shared knowledge and goals

Having a good idea of what other people know that is relevant to
this activity

2

Orientation towards the task
success

Everyone in my group wanted to create a successful product

3

Fun atmosphere

We had fun playing around with our ideas while we were
working on the project

4

Trust between participants

My classmates/colleagues in my group trust each other

5

A degree of disagreement or
tension

We sometimes disagreed about what to do and we discussed our
different points of view

6

Possibilities for externalizing
representations

We could see or find out what other people knew or were
thinking about. For example, we could draw, write or build
models on the computer that the other group members could see
and/or read

7

Degree of co-presence (text
based)

Being able to text or chat with other group members

8

Degree of co-presence (virtual
world)

Sharing information with other group members in Second Life

9

Degree of co-presence (video)

Video conferencing with other group members

10

Degree of co-presence (face-toface)

Being able to talk face to face with other group members in
person

11

Degree of co-presence (via
social networks)

Other social networking tools like Facebook

12

Level of divergent thinking

My group had lots of different, exciting ideas

13

Problem boundaries stretched
or broken

We weren’t always certain about what to do but that didn’t
matter

14

Group engagement / interest in
task

Everyone in our group was interested in the task

15

Collaboration efficiency

Our group worked together well

16

Synergistic cooperation

Working together enabled us to create a completely new product

17

Discussion of early ideas

We were able to discuss our early ideas with each other
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18

Adequate knowledge base

Our group had the necessary knowledge to be able to complete
our task

19

Stretching boundaries

We went beyond the set task

20

Level of imagination

Between us, we used a lot of imagination

21

Emotional expression

The set task/activity enabled us to express our emotions well

22

Individual time management

I organised my time-on-task well

23

Group-level time management

My whole group organised the time-on-task well

24

Group-based time pressure

My group was pressured to complete in time

A rating scale for each item has been chosen so as to shorten the questionnaire, as obtaining the same
level of information using Likert scales results in many more statements than shown above. As well as
rating the factors associated with the individual collaborative creativity criteria, the participating
students were asked to rate their group overall for creativity, collaboration, collaborative creativity and
time pressure so that the strength of their relationships between the individual criteria and perceptions
of creativity and/or collaboration can be assessed. A rating scale of 1 to 7 was chosen to enable
Spearman’s rho correlations between factors to be conducted without challenging the parameters
required for the accuracy of the statistic.
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Appendix 2: Survey with Revised Assessment Scale for Creative
Collaboration

Overall impressions:
Please rate the following on a scale of 1 to 7 where 1 is not at all and 7 is very, very much:
1.

How well you and your group worked together to create your product (creative
collaboration)?

1234567

2.

How creative was your group?

1234567

3.

How collaborative was your group?

1234567

4.

How much time pressure you felt completing the task?

1234567

5.

What about this project helped you learn best?

6.

What was most help to your group working well together?

7.

What was most help to your group producing lots of good ideas?

8.

What problems were there for you?

Please rate the factor described in each sentence on a scale between 1 and 7 according to
 How much it was present during your project
 How important it was to your group’s success
Where 1 is ‘not at all present/ important’ and 7 is very much present/important
‘Presence’
Rating

‘Importance to
Success’ Rating

1234567

1234567

10. Everyone in my group wanted to make a successful product.

1234567

1234567

11. We understood each other’s viewpoints at the start of the project.

1234567

1234567

12. We played with ideas while we were working on the project

1234567

1234567

13. My classmates/colleagues in my group trust each other

1234567

1234567

14. We were all able to express our ideas, even controversial ones freely.

1234567

1234567

15. We sometimes disagreed but we discussed our different points of view.

1234567

1234567

16. We could see or find out what other people knew or were thinking about.
For example, we could draw, write or build models on the computer that
the other group members could see and/or read.*

1234567

1234567

17. a) We were able to chat informally with the other group members via text
or social networking.*

1234567

1234567

b) We were able to share information with the other group members
formally e.g. in a wiki or shared document*

1234567

1234567

c) We were able to video conference/talk face to face with the other group

1234567

1234567

9.

I had a good idea of what the others in my group knew that is relevant to
this activity.
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members.*
18. We had a feeling of belonging together.

1234567

1234567

19. My group generated different and novel ideas in response to the task.

1234567

1234567

20. We weren’t always certain about how to carry out the task which led us to
explore different possibilities.

1234567

1234567

21. Everyone in our group was interested in the task.

1234567

1234567

22. Everyone in our group was engaged in the task.

1234567

1234567

23. Our group worked together well.

1234567

1234567

24. We were able to share and discuss our early ideas with each other.

1234567

1234567

25. Our group had the necessary knowledge to be able to complete our task.

1234567

1234567

26. We went beyond the set task.

1234567

1234567

27. Between us we used a lot of imagination.

1234567

1234567

28. The set task/activity enabled us to express our emotions.

1234567

1234567

29. I organised my time for learning well.

1234567

1234567

30. Our group organised our time for learning well.

1234567

1234567

31. My group were pressured to complete in time.

1234567

1234567

* NB Questions in blue (question 17 a, b, c) will need to be adjusted according to the opportunities for
communication available to the participants
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