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7.1 INTRODUCTION

2006 - It was the first time the external client came to institute for
higher professional education. She has a small business enterprise
and prepared a presentation to brief the learners. The learners
were expected to prepare questions for the client. The teacher
introduced the client and she briefed the learners about her
problem. She wanted to start a new business and needed a website
to attract customers. Then it was time for the learners to ask their
questions. Only one or two questions were asked. The silence was
slightly awkward.

2007 - It was the first time the external client came to the
educational institute. She has a small business enterprise for
which she would like to attract more customers with a professional
website. The teacher introduced the client. Each project-team had
prepared a mood board. A mood board is a professional object to
articulate initial design ideas. Each project team presented their
mood board to the client, which helped engage the client in a
dialogue and to gain insight into the client’s perspective. Two
teachers and a senior peer, a second-year learner, attended the
meetings. Afterwards, they gave feedback to each project-team.

The above scenarios sketched the focus of our research: learning environments in
higher professional education situated in schools that are project-based and in
which learners have to work on real problems. In the 2006-scenario, learners were
expected to prepare questions for the first meeting with the external client.
Observations showed that learners had trouble to engage the client in dialogue. In
the 2007-scenario, an object from professional practice was introduced to facilitate
the interaction between learners and the client. Collaborative articulation of the
ideas in a concrete object helped learners to cross the boundary to the client domain.
Learners were able to merge their own perspective with the perspective of the client
like a true professional. How did we study the above learning environments? Which
perspectives did we use? What results did we find? In this final chapter, we present
our conclusions and discuss the research we carried out. We discuss the theoretical
approach, the methodological approach, future research, and the practical
implications.

7.2 CONCLUSIONS

Designing authentic, project-based learning environments is far from clear-cut yet
and can be a difficult task for teachers. The research question driving our research
was: How can we design and improve project-based, ICT-supported learning
environments in higher professional education? It was our aim to find valuable
pieces of the design-puzzle in current literature and integrate these pieces. We
intended to complement current insights with inventive insights from an explicit
design perspective by carrying out empirical studies.

We now summarise our conclusions by reintroducing the CIMO-logic (Denyer,
Tranfield & Van Aken, 2008) as explained in the first chapter: a tool to structure
applied knowledge that can be used to solve a problem. The CIMO-logic consists of
the following elements. There is a context in which a problem can be identified. An
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intervention is the proposed solution to the identified problem. This intervention
triggers processes or mechanisms, like for example, different behaviour of the
participants involved. Through these mechanisms, the desired outcomes or goals are
produced.

At the start of our research, we formulated a broad description of the problematic
context we intended to study, the proposed solution, the mechanisms and the
intended outcomes. The context we intended to study was higher professional
education facing various challenges, such as, a larger and more diverse learner
population and appeals from society and industry to educate learners towards
becoming suitable professionals. The intervention or proposed solution was a hybrid
learning environment: a project-based, ICT-supported learning environment
situated in a school with characteristics of workplace learning. The five mechanisms
or processes this intervention should activate were identified from current literature:
(1) use expert performances; (2) enact multiple roles and apply multiple perspectives;
(3) collaboratively construct knowledge; (4) reflect to enable abstractions; and (5)
articulate to enable tacit knowledge to be made explicit. The intended learning
outcomes were learners developing competencies which contribute towards
becoming an employable professional with suitable competencies. As defined in the
first chapter we focused our research on the intervention and the mechanisms.

The above CIMO-logic functioned as the broad working hypothesis formulated from
a design perspective. We will now present the conclusions of our research, structured
according to the same CIMO-logic.

7.1.1 Problematic Context

The following research questions were relevant in relation to the context:

=  How can we characterise the designs of learning environments in current higher
education, consisting of spaces, artifacts and events, on a dimension with on the
one end 'specified’ and on the other end 'open'.

=  What problems can be identified when a learning environment is carried out?

We answered the above questions in a generic way, by studying three different
contexts in higher professional education. These contexts were all problematic in the
way described above. Besides, in each context, contextual problems were identified.
These contextual problems were identified from two perspectives: the domain
perspective and the educational perspective.

The first context was positioned in the healthcare domain, and specifically, those
areas of the healthcare domain that need the collaborative effort of healthcare
professionals from different professions to achieve suitable treatment and care of
patients. In this case, doctors, nurses, physiotherapists and speech therapists were
involved in the treatment and care of patients suffering from a stroke. From an
educational perspective, we were dealing with a relatively small number of learners
(approximately 30) from four different educational programs, from different study
years. The course in question was an elective course with a duration of eight weeks.
The combination of the aspects of the healthcare domain and the educational
aspects determined the available room to manoeuvre. When designing a hybrid
learning environment to suit this particular context, a number of restrictions had to
be taken into account: costs, technical limitations, avoidance of danger, ethics,
psychometric requirements and time constraints. Involving real patients was not
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possible in this context, since there was limited budget, limited time and danger had
to be avoided to offer the learners involved a safe learning environment.

The second context was positioned in the digital communication domain and
specifically the design, development and implementation of a website. From an
educational perspective, we were dealing with a large number of learners
(approximately 145) from one educational program. The course was an obligatory
course for first-year learners. In this domain, there were less restrictions in
comparison to the healthcare domain. Offering real problems to learners was
possible in this context. The teachers had access to a large pool of potential external
clients willing to collaborate. From an educational perspective, this context also
faced challenges. While in the previous context, four different educational programs
provided the main challenge, in this context, accommodating the large learner
population was the main challenge.

The third context was positioned in the domain of urban development. From an
educational perspective, we were dealing with a relatively small number or learners
(approximately 25). The learners were from various educational programs. The
course was an elective minor with a duration of six month for third-year learners.
They could choose this course as an alternative to a trainee assignment. The learning
environment in this context had to be equivalent to a trainee assignment in
professional practice. In this context, the variety of educational domains, the
relatively long period of six months and providing a learning experience equivalent to
awork placement, were the main challenges.

Besides the above general and contextual problems, we also identified three specific
problems. These specific problems are related to the ybrid nature of the learning
environment in different ways. The first problem was to match the open, realistic
problems with the specified learning goals that learners expected to achieve. For
learners it was difficult to take the initiative to adjust either their goals or the
learning environment to suit their own learning requirements. For teachers it was
difficult to acquire external projects that would be a better match with the learning
goals or make clear that learners could take the initiative to adjust a project to suit
their own learning goals. The second problem is closely related to the previous
problem. Learners experienced problems with the reality of open elements, which in
their opinion collided with the stricter, specified elements. In the second case, for
example, the deadlines for handing in (intermediary) results were specified in
advance by the teachers and were very strict. At the same time, project teams had to
deal with an external client, who often took her time to react and give feedback. The
third problem we identified is that learners experienced problems with connecting
what was learned in specified elements, such as, lectures or the self-study of
obligatory books, and apply it in open elements, e.g. the delivery of an intermediary
result for an external client. The fourth problem is that learners experienced
difficulties in switching from the guided role enacted in the specified parts of the
environment, to an initiating role required in the open parts of the environment.

In the next section, the intervention, namely, the studied hybrid learning

environments that had to respond to the above contextual challenges will be
discussed.
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7.1.2 Intervention

We started our research with a broad proposed solution, namely, a hybrid learning

environment: a project-based, ICT-supported learning environment situated in a

school with characteristics of workplace learning. To characterise the above

intervention, we formulated the following research questions:

1. How can we characterise the designs of learning environments in current higher
education, consisting of spaces, artifacts and events, on a dimension with on the
one end ‘specified’ and on the other end ‘open’? [chapter 2]

2. Which task conceptualisation will facilitate the (re)design of (e)learning
environments in higher education with the help of design patterns? [chapter 3]

3. How to design hybrid interprofessional education? [chapter 4].

The research has resulted in a compact design model to make generic concepts of
the intervention explicit [see chapters 3-6]. We will first discuss the different
elements of this design model. The intervention was also studied at a more detailed
level, focusing on the instrumental perspective. The conclusions from the
instrumental perspective are presented next.

Design model of the intervention. This design model of a hybrid learning environment
consists of the following elements:

1. Designable elements positioned on the dimension of specified-open.

2. Learning tasks as basic building blocks of a learning environment.

3. Four quadrants to position learning tasks.

4. Four analytical perspectives.

1. Designable elements. A hybrid learning environment consists of designable
elements, namely, spaces, artifacts and events. These designable elements can be
specified by teachers or they can be less specified in advance and left open
[chapter 2].

2. Four quadrants. Learning tasks are seen as the basic building blocks of a learning
environment [chapter 3]. Learning tasks can be positioned across two dimensions:
acquisition-participation (Sfard, 1998) and simulation-reality (Herrington, Reeves &
Oliver, 2007). The first dimension has on one side the knowledge acquisition
metaphor, in which knowledge is considered as commodity that can be acquired,
transferred and shared with others. On the other side is the participation metaphor,
characterising learning as becoming a member of a professional community. The
second dimension is simulation-reality. This dimension characterises how realistic
learning tasks are. Simulated settings are characterised as a low-fidelity. They are
situated in educational settings and the rich reality of professional practice is
reproduced. Moving towards the reality-side of this dimension, simulations can
become much more advanced and high-fidelity, for example, involving immersive
technology or a patient simulator closely resembling a real patient. Realistic settings
closely mirror the real professional context. In such settings, learners are immersed
in real problems from actual professional practice. These two aspects have resulted
in four quadrants: acquisition/simulation (e.g. lectures applicable to realistic
problems), acquisition/reality (e.g. access to professionals or professional practice),
participation/simulation (e.g. group assignments) and participation/reality (e.g. work
on a result for an external client) [chapter 4].
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3. Four analytical perspectives. To start with, we studied the designable elements at
the level of the learning environment [chapter 2]. Next, we studied these elements
more closely at the level of learning tasks [chapter 3]. Finally, they were reinterpreted
as four analytical perspectives [chapter 4]. These perspectives are: (1) the agency
perspective to study the roles enacted by participants; (2) the spatial perspective to
study the physical and digital spaces; (3) the temporal perspective to study the
timeframe; and (4) the instrumental perspective to study professional objects
functioning as boundary objects.

Focus on instrumental perspective: professional objects. After studying the intervention
at the level of the learning environment, we focused on the instrumental perspective.
From an instrumental perspective, we studied the professional objects which had
been introduced into the hybrid learning environment. From our studies we have
concluded that this point of view could add relevant insights to current literature.
More importantly, the activities in the practice stream of our research [chapter 1,
figure 1] showed that focusing on these objects offered feasible opportunities for
quick wins to improve existing learning environments, which were within the scope
of the teachers involved. We therefore also focused on these objects in the research
stream [chapter 5]. Professional objects that facilitate the interaction between actors
with different roles and help to join dissimilar information, function as boundary
objects. We identified the features of such objects, namely, the three remaining
analytical perspectives (agency, spatial and temporal). We connected these features
to the five authentic mechanisms identified from literature.

We now turn to the mechanisms that are expected to be activated by the studied
intervention, the hybrid learning environment which was characterised in detail in
the above section.

7.1.3 Mechanisms

From literature, we identified five authentic mechanisms from literature (Herrington

& Herrington, 2006) that might play a role in hybrid learning environments. In our

studies, we focused on how professional objects within hybrid learning

environments are connected to activating the mentioned mechanisms. For studying

the mechanisms, the following research questions were formulated [chapter 5]:

1. How do professional objects function as boundary objects and which role do
they play in activating authentic mechanisms?

2. How was the technology enhancing the learning environment used in relation to
these objects?

Our data showed that the studied professional objects were instrumental in all four
quadrants of the learning environment. It is therefore our conclusion that
professional objects indeed have the potential to connect learning tasks from
different quadrants, thereby addressing some of the specific problems as described
in section 7.1.2.

We carried out a feature analysis, to identify the features or attributes of professional
objects in hybrid learning environments. These objects themselves represent the
instrumental perspective, the three remaining perspectives (agency, spatial and
temporal) were used to identify the features. The objects were handled in nine
different spaces (spatial perspective), and we were able to identify two different time-
frames (temporal perspective). We were able to identify eighteen roles which were
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involved in handling the studied professional objects (agency perspective). These
roles were enacted in the professional community, the client domain and in the
educational community. We therefore concluded that professional objects have the
potential to function as boundary objects, since they can facilitate the interaction
between actors enacting different roles, from different communities.

The above features were consequently connected to the five authentic mechanisms.
These connections between the features and the authentic mechanisms were
substantiated by our research. It is our conclusion that there are many features that
helped to activate the mechanism of ‘articulate Articulate to enable tacit knowledge
to be made explicit’ and ‘use expert performances and the modelling of processes’.
Our research showed that few features are connected with the mechanisms of ‘enact
multiple roles and apply multiple perspectives’; ‘collaboratively construct
knowledge’; and ‘Reflect to enable abstractions to be formed’. It was our conclusion
that the professional objects helped learners to produce results and offered guidance
to learners. Furthermore, the data showed that the professional objects helped to
contextualise the learning environments situated at schools. In summary, the
studied professional objects activated the following mechanisms:

= The five authentic mechanisms identified from literature.

= Potential independence of learners by offering guidance.

=  Contextualising learning environments situated at schools.

The implications of the above for educational practice will be discussed in the last
section of this chapter. In the last phase of our research, we turned to the intended
outcomes of hybrid learning environments, namely the learning outcomes [chapter
6]. The conclusions related to the outcomes are discussed in the next section.

7.1.4 Outcomes

There is a strong relationship between learning, learning outcomes and assessment.

We therefore also studied the assessment process of hybrid learning environments.

The research questions formulated in relation to the outcomes were:

1. How can the assessment process of a hybrid learning environment be
characterised?

2. How effective is a hybrid learning environment?

We determined the quality of the assessment process and used a number of effect
measures to get an indication of the effectiveness of hybrid learning environments.

We used ten quality criteria to determine the quality of the assessment process
(Baartman, Bastiaens, Kirschner & Van Vleuten ,2006): (1) Authenticity, (2) Cognitive
complexity, (3) Meaningfulness, (4) Fairness, (5) Transparency, (6) educational
consequences, (7) Directness, (8) Reproducibility of decisions, (9) Comparability and
(10) Costs and efficiency.

The quality of the assessment process as measured is considered as relatively high.
The assessment process scored medium to high on all but one criteria (scores 3-5).
The criterion of ‘educational consequences’ scored low (score 1). The external client
played a key-role in the assessment process. As a result, it could be expected that
learners would give priority to all client-related activities. Though this is highly
realistic, it does have educational consequences. This aspect is at the heart of the
hybrid learning environments we studied. It was our conclusion that educators need
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to stay alert to these consequences for the assessment process and compensate for
them when necessary.

To get an indication of the effectiveness, a number of effect measures was used; self-
reported learning outcomes, the amount of websites that went online and the formal
grades. The learners reported favourably on the learning outcomes, external clients
were satisfied with the results and a substantial majority of learners reached the
required level of competency. From these data sources we can conclude that there is
a fair indication that hybrid learning environments might be effective.

7.1.5 Design guidance

The above presented conclusions have been based on the broad CIMO-logic used as
the working hypothesis at the start of our research. Conclusions for each aspect of
the studied CIMO-logic were presented in the previous sections. We also generated
design guidance from our analyses. This design guidance can also be structured
according to the CIMO-logic, only at a lower, more detailed level. The generated
design guidance formulated as detailed CIMO-logic will be presented in the section
‘practical implications of the research’.

7.2 DISCUSSION OF THE THEORETICAL APPROACH

7.2.1 Integrated view on learning

The focus of this research was on the role professional objects play in learning
environments. In the socio-cultural approach to learning, learners do not just
accumulate knowledge, but rather participate in activities that are distributed among
the individuals, tools and artifacts of a community. The socio-cultural perspective
helped to enrich our analyses, which would otherwise be inclined to remain
superficial studies of tools and instruments. Closely related to the socio-cultural
approach to learning is the concept of authentic learning which we adopted. Simons,
Van der Linden & Duffy (2000) state that many instances of school learning are not
authentic enough since they are too decontextualised and that many improvements
can and should be made as to the contextualisation of school learning. This
perspective offered a view on how the objects we studied could contribute towards
contextualising learning environments situated at schools.

The downside of choosing a socio-cultural perspective on learning is that one almost
automatically ignores more cognitive approaches, in which learning is seen as a
more individual form of knowledge construction. Therefore, it was important to stay
alert and not only perceive learning as a social phenomenon which should occur in
rich social and physical environments, but also keep taking the individual cognition
into account. We explicitly took an integrated point of view, bridging cognitive and
socio-cultural approaches instead of dichotomising them. This integrated view is
demonstrated by the nature of our model. In this model, we deliberately included the
dimension of acquisition-participation. This dimension corresponds to cognitive
and socio-cultural approaches to learning, which we think both play a role in current
higher education. As such, the integrated view provided us with a multifaceted
perspective on the intricate process of learning.
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7.2.2 Studying the concept of 'context’

Alearning environment is seen as the context of the studied learning activities. But
what do we study when we say ‘context’? Dourish (2004) states that context can be
seen as more delineable and stable or it can be seen as interactional. In the
interactional perspective, whether something is context or not, depends if it is
contextually relevant to a specific activity. Also, context is not just present, it has to be
actively produced, maintained and enacted. In our research, we operationalised the
interactional perspective.

We identified the contextual features of the objects we studied, namely, role, physical
and digital spaces, and timeframe. Though these contextual features can be
designed in advance, they are considered as dynamic in nature. It is expected that
they change and develop when a learning environment is in action. The relativity of
the interactional perspective is difficult to match with the perspective of explicitly
designing a learning environment as a context for intended activities. We do think
that the above operationalisation contributes to making this match. Additionally,
acknowledging that an intervention is not directly connected to outcomes, but that
outcomes have to be reached through the activation of mechanisms, also helps.
Designing an intervention is within one’s span of control, full control of mechanisms
is outside of one’s control. The mechanisms as studied by us include the above
interactional perspective. Part of a mechanism can be seen as participants perceiving
contextual relevance or actively producing, maintaining and enacting a specific
context.

The operationalisation of the contextual features of the objects we studied in
combination with the concept of the mechanisms, provides a concrete way to study
context from the interactional perspective, which could also be useful contextual
research.

7.2.3 Studying the concept of ‘boundary objects’

At the start of our research we chose for the concept of ‘mediating artifacts’: all types
of artifacts that were instrumental during interaction between the participants.
However, when designing, making the design object as specific as possible made
designing easier. That is also why the intervention-part of the CIMO-logic in section
7.1 was so elaborate. We therefore started by focusing on professional objects
instead of all artifacts. These objects have a more specific function during
interaction, since they function as tools and (intermediary) deliverables and reflect
professional standards of the domain in question. What's more, we focused on the
function of boundary object: objects that facilitate coordination, alignment and
integration of the various activities of participants with different roles and
viewpoints. In hybrid learning environments, multiple roles and viewpoints are
present, such as, senior professional and junior professional, inside the school and
the outside professional practice, the professional domain and the client domain,
domain-expert and domain-novice. Boundary objects help to cross the boundaries as
experienced by participants with these different roles and can be instrumental in
integrating multiple viewpoints. As such, the concept of boundary objects provided a
focal point in our research, which could also be promising for other studies.
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7.3 DISCUSSION OF THE METHODOLOGICAL APPROACH

7.3.1 Balancing three perspectives|"]

In the introduction, we introduced two interwoven streams of inquiry (Andriessen,
2007, the practice stream and the knowledge stream in which our case studies have
been positioned [chapter 1]. During our research, we identified three perspectives,
which we found needed careful balancing: (1) research perspective, (2) design
perspective, and (3) change perspective. Recognising these perspectives, allows to
pinpoint to their mutually enriching, but more so to their conflicting nature.

Tension may arise because of the different main focus of each of the three
perspectives, namely, a research question (research perspective), the design problem
(design perspective) and the local educational setting (change perspective).
Traditionally, researchers tend to study single aspects at the time, while educational
settings form a systemic whole. The main focus of the change process, the local
educational setting, is a rich and complex setting. There is a trade-off between the
rich reality and the experimental control that might be preferred from a research
perspective. We faced this type of tension in our research as demonstrated by the
following example. The concept of the ‘authentic task’ was a crucial concept in the
research process, from a research perspective. However, in the educational setting,
there were also problems with the self-reflection activities of learners and with the
currently used, main book. Therefore, to account for the experienced problems,
redesigned self-reflection tasks were introduced in the second design iteration, and
the current book was replaced with a new book. From both the design and change
perspective, the latter actions made sense. The actions were intended to respond to
the local educational setting, but were interfering with the research perspective.

Tension may also arise from the differences in methods and tools of the three
perspectives. The research process is mediated by systematic research methods,
while design processes often show chaotic design activities. This tension also
occurred in our research. Some crucial decisions were taken much too fast by the
collaborating practitioners in the design process, making it hard to verify the
consequences thoroughly from a research perspective.

The perspectives also turned out to have added value for each other. To increase the
quality of the data that was collected, the design and change perspective were used to
their advantage. We aimed to study a specific type of design of a learning
environment. When searching for cases, we looked for best-practice examples of
such designs. We were able to compare enacted designs with a theoretical design in
the form of our model. The enacted designs provided rich, inspirational additional
information to feed the theoretical design. The design perspective helped to enrich
the research perspective. To help insure that a design would be enacted properly,

* This section is based on: Zitter, 1. (2007, June). Educational Design Research, A
bridge to far? A crossover scenario to bridge the gap between applied research and design
research. Symposium at the Onderwijs Research Dagen (ORD), Groningen, The
Netherlands; Zitter, I., Akkerman, S.F., & De Bruijn, E. (2008, June). The quest for
usable knowledge: the delicate balance between research, design and change. Fire hose
presentation at the International Conference for the Learning Sciences (ICLS),
Utrecht, The Netherlands.
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much effort had to be invested from the change perspective. The educational
contexts were carefully selected and consequently deliberately nurtured to ease the
enactment of the changes which were made to the existing learning environment.
Relations with key participating teachers were developed and maintained, while also
fostering commitment of the other teachers. These aspects were part of the change
perspective and helped to ensure that a design was properly enacted in the real-life
context. These extensive investments from the change perspective lead to properly
enacted designs. These properly enacted designs yielded high quality data. In this
way, the change perspective helped to increase the quality from a research
perspective.

The three perspectives we identified add more detail and depth to the distinction
between research and practice which is usually made. The research perspective is in
line with the research aspects of current literature. For practice, we identified two
distinct perspectives: design and change. Experience with our research showed that
clarifying these three distinctive perspectives and using them to identify potential
tension and enrichment, enabled us to anticipate and plan accordingly. Additionally,
in the separate phases of the research, a single perspective was taken as focus. For
example, in the first phase, an explorative research perspective, while in the
subsequent phase, the design perspective was more dominant. By planning and
working explicitly from the three different perspectives, the understanding between
us and the other participants developed. We were able to actively pursue
compromises and advantages, which in the end resulted in a delicate balance in our
quest to find usable scientific knowledge for educational practice.

7.3.2 CIMO-logic and domain-independent model of design processes

At the start of this research, we introduced the CIMO-logic (Denyer et al., 2008) and a
domain-independent model of design processes (Reyman, 2001; Reymen, Hammer,
Kroes, Van Aken, Drost, Bax & Basten, 2006). Both models are from the design
science research domain and were introduced to make the different aspects of our
design perspective explicit.

In the course of the research, especially during the extensive peer debriefings, it
became clear that the terminology of the domain-independent model did not
facilitate interaction. The various design-terms turned out to be too foreign in the
educational domain. The CIMO-logic, on the other hand, did facilitate to
communicate the design perspective taken in this research. The concepts of the
CIMO-logic did come across the boundary of the design sciences. The concepts of the
CIMO-logic could easily be translated into concepts of the educational domain, like
the curriculum perspectives of Van den Akker (2003), as explained in section 1.3.

Though the CIMO-logic helped to make the design perspective explicit, it does have a
drawback. The domain-independent model explicitly includes a dynamic view and
conceptualises the iterative nature of design activities. This iterative nature is also
acknowledged in the educational domain, for example, by The Design-Based
Research Collective (2003) and Van den Akker, Gravemeijer, McKenney, & Nieveen
(2006). The clear conceptualisation in the domain-independent model could
therefore be useful for systematic educational design research.

Another model which could in our opinion be highly useful is the process model of
theory-practice linkages of Tenkasi & Hay (2004). This model formalizes the links
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which have to be made between the knowledge and the practice streams introduced
in section 1.6. We used the concepts from the domain-independent model and the
process-model of theory-practice linkages throughout our research, though they were
kept implicit in the written texts. We do however advocate the use of formal design
models when conducting educational research from a design perspective.

7.3.3 Quality and limitations of the research

We conducted the research from a naturalistic paradigm (Guba, 1981). In this
paradigm it is assumed that there are multiple, interrelated realities, in which
variables cannot be singled out for study or control. Also, this paradigm
acknowledges that the inquirer and the respondents are interrelated, with each
influencing the other. Lastly, this ‘paradigm rests on the assumption that
generalisations are not possible, that at best what one can hope for “working
hypotheses” that relate to a particular context’. These working hypotheses are similar
to the CIMO-logic we have used throughout this research.

Measures to increase the trustworthiness. To increase the quality of our research, we
used a number of measures: triangulation, prolonged engagement at a site,
persistent observation, peer debriefing and reflexivity, member checks, and collect
thick descriptive data and develop thick descriptions. These measures can be related
to the three main stages of the research process: data collection, data analysis and
data interpretation.

The researcher collected all the data alone, since it was not feasible to include other
researchers in the prolonged presence at sites and the rich data that was collected. As
countermeasures we used triangulation, prolonged engagement, persistent
observations and the collection of thick descriptive data. These measures can be
considered as complementary to the extensive investments from the change
perspective, which were taken to lead to properly enacted designs, in turn yielding
high quality data (see previous section). A salient aspect of the collected data is that
making photos played a crucial role. By systematically taking photos, rich data was
collected about how objects were used within a specific context. These photos can be
considered as an example of the thick descriptive data we collected throughout this
research. The use of a wide range of measures to increase the trustworthiness, in
combination with the investments from the change perspective, are an indication
that the quality of the data collection is satisfactory.

The quality of the data analysis was increased by the measures of peer debriefing,
reflexivity and member checks. The open communication with practitioners,
educational experts and researchers throughout the process of data analysis was
combined with systematically applying the CIMO-logic. These two aspects helped
with the credibility of our research.

The development of thick descriptions and the use of the CIMO-logic are related to
the process of data interpretation. It is up to the target audience to judge whether the
results are applicable to their problematic context. There was ample confirmation
from the target audience that the results are potentially very useful. So, though the
presented results may be highly ecologically valid, the overall generalisability of the
results is modest.
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Limitations of the research. Though we have strictly adhered to a variety of measures
to increase the trustworthiness of this naturalistic inquiry and have increased the
quality of the collected data by taking advantage of the design and change
perspective, the presented research has specific limitations. We studied three
educational contexts which are a limited representation of educational reality.
Focusing on the intervention and the mechanisms involved collecting a huge
amount of qualitative data, which meant that we collected limited data about the
outcomes of the studied interventions. Therefore, we are unable to draw solid
conclusions about the effectiveness of the studied interventions.

7.4 FUTURE RESEARCH

We carried out in-depth, qualitative research with a design perspective into project-
based, ICT-supported learning environments in higher education. Future research is
needed to further develop the insights we presented. A broader variety of
professional objects should be examined. Also, the activated mechanisms need to be
systematically studied. Measuring instruments would have to be developed or taken
from current literature to measure whether and to what intensity the authentic
mechanisms would be activated. These studies could lead to a typology of objects in
relation to the mechanisms they activate. Next, the typology could be validated in a
systematic way, for example, by applying a quasi-experimental research method.
Such research would include different interventions, for example, interventions with
no explicit attention to objects versus interventions with different objects. Such
research could lead to solid, concrete evidence about the relation between types of
objects and activated mechanisms and be highly useful for daily educational
practice.

Furthermore, future research is needed about the intended outcomes of the studied
interventions. Though the results we presented gave an indication about the
outcomes, more solid research is necessary. An important feature of the intended
outcomes is that they should be transferable, learners should be able to display the
developed competencies in different contexts. Future research could be aimed at
finding out whether competencies developed in hybrid learning environments are
indeed applicable in multiple contexts.

7.5 PRACTICAL IMPLICATIONS OF THE RESEARCH

In the last section of this chapter we discuss the practical implications of our
research.

7.5.1 Hybrid nature of studied learning environments

We planned to study a hybrid form of learning in which learning takes place at
school and is intentionally planned and at the same time has many characteristics of
learning in the workplace. The real problems learners were working on in the studied
hybrid learning environments, were supplied by professional practice. However,
there was no automatic match between these real problems and the learning goals
[chapter 2]. Also, learners tended to give priority to working on results of the external
clients over other results, which resulted in unforeseen educational consequences in
the assessment process [chapter 6].

Learners also experienced difficulties in switching from an acquisitional and
simulated mode, in which they were expected to follow directions more strictly, to a
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participative and realistic mode, in which the initiative was in their own hands
[chapter 4]. In learning environments which are not hybrid and only have
characteristics of learning at school or learning in the workplace, there is no need to
deal with the difficulties of integrating different elements of a hybrid nature. A
practical implication is that teachers have to be alert to the fact that learning in the
workplace is very different from purely learning in schools. When introducing
workplace characteristics into a learning environment situated at school, suitable
translation is necessary and explicit connections need to be made. Otherwise, no real
hybrid learning environment will be created, but will only confusion from the
workplace be introduced into a learning environment at school.

7.5.2 Design guidance structured with CIMO-logic

We generated design guidance from our analyses. This design guidance can also be
structured according to the CIMO-logic. We now present four specific design
guidelines: Adaptive designable elements [chapter 2], Introduce primary boundary
objects at the start of a project [chapter 3], Connect to an outside online community
[chapter 3], Resist two opposite forces in a hybrid learning environment [chapter 4].

Table 22: Design guidance structured with CIMO-logic

Adaptive designable elements

Context Hybrid learning environments with specific problems are related to
the hybrid nature of the learning environment: difficulties with
matching open problems with specified learning goals; collisions
between reality of open elements with intentional specified
elements; difficulties with switching roles and difficulties with
connecting what is learned in specified in open elements.

Intervention Design adaptive designable elements: these elements differ from
specified and open elements. Specified elements are specified in
advance and are expected to be used as specified. Open elements
are deliberately left open and are expected to be jointly developed
by learners during interaction. Adaptive elements allow all
participants, not just the teachers, to specify them when needed
and to the level of specificity that is needed.

Mechanisms Adaptive designable elements can be adapted by participants.
Educators, (senior) learners and external participants can adapt
elements by specifying them for to become suitable for their own
use or for the use of others.

Outcomes The intended learning outcomes were learners developing
competencies which contribute towards becoming an employable
professional with transferable knowledge and learning-, thinking-,
collaboration- and regulation-skills.
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Table 23: Design guidance structured with CIMO-logic

Introduce primary boundary objects at the start of a project

Context

Intervention

Mechanisms

Outcomes

At the start of a project, learners often experience difficulties in

getting started and growing into their (team) roles.

Try to capture the advantages of primary boundary objects, which

are often planned later in a projects, and move them to the start of a

project. A primary objects is a (technological) artifact which has the

focus of a project, for example, a website developed for an external

client.

1. Learners tend to like working on more concrete primary
objects, which helps them to get started

2. Learners experience primary objects as easier to work on,
which helps learners to work independently, also at the start of
a project

3. Primary objects tend to elicit collaborative effort, which helps
learners to grow into their (team) roles

4. Primary objects tend to ease interaction with external clients,
which may lead to more lively and productive interaction at the
start of a project

Same as in table 22.

Table 24: Design guidance structured with CIMO-logic

Connect to an outside online community

Context

Intervention

Mechanisms

Outcomes

Students often get stuck when working on detailed, precise or
specific aspects of a project, e.g, the technical aspects of developing
awebsite. Teachers are not always able to keep up with the latest
developments. Teachers experience that their authority is negatively
affected, since they are not able to provide adequate support.
Explicitly connect to an outside, online community. A well
organised online community is required. Such communities can be
located by making an explicit choice for a tool to support the
working process. For example, an open source tool could be made
obligatory as a working tool, since these tools tend to have a well
established online community. Accompanying informative events
need to guide learners to high quality online resources and
familiarise them with the outside, online community.

Both to facilitate the working and learning process of learners and
to relieve teachers of having to be(come) experts on everything.
Learners tend to be quite capable of tapping into online resources.
By focusing such effort on interaction with a professional online
community, learners can find support to help them solve detailed
problems. They could also interact with more and different role
models besides their teachers enacting the role of senior
professional.

Same as in table 22.
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Table 25: Design guidance structured with CIMO-logic

Resist two opposite forces in a hybrid learning environment
Context Two forces can be distinguished in hybrid learning environments.
One force is pulling towards the simulated/acquisitional quadrant,
with comfortable, more traditional roles and easy to organise
learning tasks. The other force pulls towards the
realistic/participative quadrant, towards learning outcomes needed
by employable professionals.
Intervention Design clear and consistent tasks:
=  Make transitions between acquisitional and participative roles
clear.
=  Since hybrid learning environments are situated at schools,
they miss the rich reality of professional practice. The
contextual and temporal clues which are needed to solve the
realistic problem, need to be compensated or simulated
clearly.
= Connectacquisitional and participative learning tasks by
selecting objects from professional practice that can function
as boundary objects.
Mechanisms  Clear and consistent tasks:
=  Help learners to adjust to the role they are expected to enact.
=  Use compensated or simulated contextual and temporal clues
to facilitate interaction.
=  Use the selected professional objects as powerful tools to
facilitate interaction.
Outcomes Same as in table 22.

7.5.3 Applying the research results

The research presented in this thesis already had many practical implications in
different forms. The research was carried out in close collaboration with teachers
from different educational contexts. The interaction with these teachers during the
research provided them with new insights and incited them to make improvements
to their learning environments. During the research process, presentations and
workshops were given of intermediary results. It should be noted, that there was
certainly not just one-way interaction. Interaction with educational practice provided
crucial input for our research.

The research results can be used in different ways. The rich descriptions can be used
to compare existing learning environments with the studied environments. They can
be used to gain new insights and maybe inspire feasible changes. The model we
introduced, is complementary to established educational models. It can be used to
systematically analyse existing learning environments. By positioning learning tasks,
including the assessment processes, in the four quadrants, efforts can be focused on
those areas that need extra attention.

The different elements of the CIMO-logic and the more detailed design guidelines in
CIMO-logic help to decide whether the presented results are suitable for a specific

educational context.

The identified features of the objects and their connections with authentic
mechanisms can also be useful. Teachers can identify the objects they have chosen
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from professional practice and determine whether they have the potential to
function as boundary objects, activate the authentic mechanisms, provide guidance
and contribute to contextualisation. Choosing and deploying different objects from
professional practice is highly feasible in any educational context. This process takes
place at the level of a single learning environment and is within the scope of single
teachers. The process of choosing suitable objects from professional practice might
also be instrumental in the interaction between teachers and professionals. Our
focus on objects which may function as boundary objects provides a very concrete
starting point for teachers to make feasible improvements to existing learning
environments. Since the objects are instrumental towards reaching (intermediary)
results, they will also be closely monitored and formatively and summatively
assessed. Determining whether the chosen objects were indeed effective is therefore
integrated into the process of guiding and assessing learners.

7.5.4 Closing remarks

The research questions and methodology chosen for this research project were
explicitly meant to develop knowledge that would be relevant and applicable in
educational practice. The presented research results indicate that this goal has been
met. At the same time, the current form is not optimal for practitioners. The results
are presented in terms of scientific articles. A translation for practitioners, with more
concrete and explanatory examples, would be more suitable for educational practice.
Interactive presentation of the results, preferably in the form of workshops during
which the teachers can discuss their own cases, could potentially be even more
effective. Nevertheless, the design perspective we used, including the use of models,
textual and graphical representations and the CIMO-logic, make this research
solution driven. Therefore, after translation, this research certainly has the potential
to be applied by practitioners.
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1.1 INLEIDING

Dit proefschrift bestaat uit zeven hoofstukken: een introductie- en een
discussiehoofdstuk en vijf hoofdstukken in de vorm van wetenschappelijke
artikelen. In dit hoofdstuk is een korte Nederlandse samenvatting te vinden van de
hoofdstukken. De leeromgevingen die hebben geparticipeerd in dit onderzoek
worden éénmalig samengevat in een tabel, als onderdeel van paragraaf 1.2.

1.2 SAMENVATTING VAN INTRODUCTIE [H1]

Er wordt van het hoger (beroeps)onderwijs verwacht dat er competente en levenslang
lerende beroepsbeoefenaren worden opgeleid. Van het (beroeps)onderwijs wordt
verwacht lerenden te helpen om flexibele, direct inzetbare professionals te worden
(Baartman, Bastiaens, Kirschner & Van Vleuten, 2007). Professionals die beschikken
over duurzame, flexibele, functionele, betekenisvolle, generaliseerbare en
toepassingsgerichte kennis. Daarnaast wordt naar vaardigheden gestreefd die een
algemener karakter en een bredere reikwijdte hebben: vaardigheden rond leren
leren, denkstrategieén, samenwerkingsvaardigheden en regulatievaardigheden
(Simons, Van der Linden & Duffy, 2000). Deze verwachtingen stellen hoge eisen aan
de leeromgevingen in het hoger (beroeps)onderwijs. Onderwijsonderzoek moet een
bijdrage leveren aan de onderwijspraktijk in de vorm van systematische
ontwerpkennis waarmee de praktijk uit de voeten kan. Met een ontwerpbril hebben
we gezocht naar ontwerpmodellen en ontwerplogica, waarmee leeromgevingen in
het hoger (beroeps)onderwijs kunnen worden vorm gegeven.

In dit onderzoek is ervoor gekozen om gebruik te maken van de Contexten-
Interventies-Mechanismen-Outcomes-logica, ofwel, CIMO-logica (Denyer, Tranfield
& Van Aken, 2008). De CIMO-logica bestaat uit de volgende vier gerelateerde
onderdelen. Er is een bepaald type van problematische Contexten, waarvoor
oplossingen moeten worden ontwikkeld. De Interventie is een type
oplossing(srichting) die past in de betreffende soort contexten. Passende
oplossingen brengen processen teweeg: ze lokken Mechanismen uit. Via deze
mechanismen worden de gewenste uitkomsten of Outcomes bereikt.

De CIMO-logica is een krachtig instrument voor het systematisch ontwikkelen van
ontwerpkennis en is gebruikt voor het selecteren van geschikte leeromgevingen om
te onderzoeken. Daarnaast is deze ontwerplogica ingezet voor het systematische
proces van dataverzameling, analyse en beschrijven van de bevindingen, op basis
waarvan ontwerpmodellen en de bijbehorende ontwerplogica zijn gegenereerd. De
CIMO-logica kan aan de start van dit onderzoek als volgt worden ingevuld.
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Tabel 1: CIMO-logica aan de start van onderzoek

Type
problematische
Context

Type

Interventie

Mechanismen

Gewenste
Outcomes

Hoger (beroeps)onderwijs in respons op veranderingen zoals
nieuwe vormen van kennisontwikkeling, een diverse
studentenpopulatie en de vraag naar flexibele, direct inzetbare
professionals. Een probleem dat kan worden onderkend in dit
type context is hoe er passende leeromgevingen kunnen worden
ontworpen, waarmee het hoger (beroeps)onderwijs aan deze hoge
verwachtingen kan voldoen.

Een hybride leeromgeving wordt als een passende interventie
gezien voor bovenstaand type context.

Een hybride leeromgeving is gesitueerd in een onderwijsinstelling
en heeft tegelijkertijd kenmerken van leren op een werkplek. Het
gaat om project- of opdrachtgeoriénteerde, ICT-ondersteunde
leeromgevingen die kunnen worden gekarakteriseerd als
‘authentiek’.

Een leeromgeving wordt gevormd door de fysieke en digitale
setting waarin lerenden hun werk uitvoeren en omvat alle
instrumenten, documenten en andere artefacten die in een
dergelijke omgeving te vinden zijn. Behalve een fysieke en digitale
setting, is het ook de sociaal-culturele setting (Goodyear, 2001).
Bovenstaande hybride leeromgeving lokt uiteenlopende
mechanismen uit. Voor dit onderzoek zijn de volgende vijf
mechanismen uit de literatuur ontleend. Deze mechanismen zijn
gerelateerd aan het genoemde authentieke karakter (Herrington &
Herrington, 2006) van een hybride leeromgeving:
=  Het(re)produceren van een expert aanpak en het overnemen
van expert processen.
=  Hetvervullen van meervoudige rollen en het gebruiken van
meervoudige perspectieven.
=  Het ontwikkelen van kennis in samenwerking.
=  Hetreflecteren om abstraheren mogelijk te maken.
= Hetarticuleren om het expliciteren van impliciete kennis
mogelijk te maken.
Via de bovenstaande authentieke mechanismen is het de
verwachting dat hybride leeromgevingen helpen om lerenden te
ontwikkelen richting flexibele, direct inzetbare professionals. Het
gaat om lerenden met duurzame, flexibele, functionele,
betekenisvolle, generaliseerbare en toepassingsgerichte kennis.
Daarnaast wordt naar vaardigheden gestreefd die een algemener
karakter en een bredere reikwijdte hebben: vaardigheden rond
leren leren, denkstrategieén, samenwerkingsvaardigheden en
regulatievaardigheden.

In dit onderzoek is empirisch onderzoek gedaan in drie onderwijscontexten waarin
de leeromgevingen waren gesitueerd die hebben geparticipeerd. De
onderwijscontexten waren van het bovenbeschreven type problematische context en
de leeromgevingen hadden de genoemde kenmerken. Er is gebruik gemaakt van de
case study-methode (Yin, 1989; 2005) waarbij een expliciet ontwerpperspectief is
gehanteerd. In onderstaande tabel zijn de onderwijscontexten en leeromgevingen
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samengevat die betrokken waren in dit onderzoek [zie ook figuur 2, Hoofdstuk 1;
tabel 2, Hoofdstuk 2].

Tabel 2: Samenvatting betrokken onderwijscontexten en leeromgevingen

Case-1(2005) Case-2 (2006) Case-3
Case-1(2006) Case-2(2007) (2006/2007)
Faculteiten Faculteit Faculteit Faculteit Natuur
Gezondheidszorg Communicatie & & Techniek (hbo)
(hbo) Journalistiek (hbo)
Faculteit Geneeskunde
(universitair)
Opleidingen  Fysiotherapie, Digitale Open voor
Verpleegkunde & Communicatie studenten van
Logopedie; deze en andere
Geneeskunde faculteiten
Onderwerp Multiprofessionele Systeemontwikkeling  Regie Stedelijke
samenwerking rond Vernieuwing
patiénten die een
beroerte hebben gehad
Aantal 32 125 26
studenten 12 170
Tijdsduur 8 weken, 4 ECTS[*] 8 weken 14 ECTS 6 maanden,
30 ECTS
Positie in Facultatieve module Afsluitende module Facultatieve
totale derde-jaars hbo- eerstejaars studenten  minor voor
curriculum studenten derdejaars
Verplicht onderdeel studenten
eerstejaars
Geneeskunde

1.3 SAMENVATTING VAN DE TOEGEVOEGDE WAARDE VAN HET HANTEREN VAN EEN
ONTWERPPERSPECTIEF VOOR HET ONDERZOEKEN VAN LEEROMGEVINGEN IN HET
HOGER (BEROEPS) ONDERWIJS: DRIE CASE STUDIES [H2]

Er is nog geen consensus over hoe project- of opdrachtgeoriénteerde leeromgevingen
in het hoger (beroeps)onderwijs optimaal kunnen worden vorm gegeven. In dit
hoofdstuk wordt daarom antwoord gezocht op de vraag: Welke ontwerpkenmerken
hebben project- of opdrachtgeoriénteerde leeromgevingen in het huidige hoger
(beroeps)onderwijs?

In het onderwijsonderzoek en de onderwijsprakijk komen we verschillende
tweedelingen tegen. Dichotomieén met schijnbaar tegengestelde polen,
bijvoorbeeld, kennis als product vs leren door te participeren; en sturing vs zelf-
sturing. Complementair aan de bestaande tweedelingen, introduceren wij een
ontwerpmodel dat is gebaseerd op een dichotomie met aan de ene kant ‘specifieke
ontwerpkenmerken’ en aan de andere kant ‘open ontwerpkenmerken’. Echter, om

[*]European Credit Transfer and Accumulation System. De werkbelasting van een
student van een voltijds opleiding in Europa is gemiddeld 1500-1800 uur per jaar en
dan staat één credit voor 25 tot 30 werkuren (European Commission, Directorate-
General for Education and Culture, 2007).
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de dualiteit van een tweedeling te vermijden, beschouwen we deze dichotomie als
een dimensie waarop alle schakeringen tussen specifiek en open ook mogelijk zijn.

Vraag: Wat kunnen we nu positioneren op deze dimensie? Antwoord: Alle
onderdelen van een leeromgeving die te ontwerpen zijn. In dit hoofdstuk modelleren
we drie soorten ontwerpbare onderdelen: ruimtes, instrumenten en gebeurtenissen.
Deze drie onderdelen hebben ontwerpkenmerken die geschakeerd zijn van ‘speciek’
tot ‘open’.

Het ontwerpmodel in dit hoofdstuk bestaat dus uit drie soorten ontwerpbare
elementen en een dimensie waarop deze kunnen worden gepositioneerd. Met dit
model zijn drie verschillende onderwijscontexten geanalyseerd: de ontwerpbare
elementen zijn geidentificeerd en beschreven. Er is in dit hoofdstuk gewerkt met
Case-1(2005), Case-2 (2006) en Case-3 (2006/2007). Hierbij zijn ook de problemen
onderkend die kunnen worden geassocieerd met hoe specifiek of open de
geidentificeerde ruimtes, instrumenten en gebeurtenissen waren.

Uit de analyse van de betrokken leeromgevingen blijkt dat er vooral problemen
worden ervaren wanneer het contrast tussen elementen met specifieke en open
kenmerken groot is. Studenten hebben bijvoorbeeld moeite om te schakelen tussen
ruimtes, instrumenten en gebeurtenissen die volledig zijn gespecificeerd, naar
ruimtes, instrumenten en gebeurtenissen die juist open zijn gelaten.

In de discussie van dit hoofdstuk presenteren we een potiéntele ontwerpoplossing,
namelijk, adaptiviteit als ontwerpkenmerk. Adaptieve ruimtes, instrumenten of
gebeurtenissen worden niet vooraf nauwkeurig gespecificeerd of juist open gelaten.
Adaptieve elementen worden zodanig ontworpen dat alle participanten -docenten,
(senior) studenten en externen- nog tijdens de uitvoering kunnen bepalen welke
mate van specificatie of openheid op dat moment noodzakelijk en wenselijk is.

Tot slot onderkennen we de tweevoudige basisfunctie die ruimtes, instrumenten en
gebeurtenissen van een project-georiénteerde leeromgeving in het hoger
(beroeps)onderwijs volgens ons heeft: het bieden van (adaptieve) ondersteuning, en
in het verlengde daarvan, het bieden van contextuele aanwijzingen.

1.4 SAMENTVATTING VAN OP ZOEK NAAR GEMEENSCHAPPELIJK BEGRIP: EEN TAAK
CONCEPTUALISATIE VOOR HET FACILITEREN VAN HET ONTWERPEN VAN (ICT-
ONDERSTEUNDE) LEEROMGEVINGEN MET ONTWERPPATRONEN [H3]

Zoals eerder kort is geschetst, worden er aan het hoger (beroeps)onderwijs hoge
eisen gesteld. Het onderwijsonderzoek zou hier een bijdrage aan moeten leveren in
de vorm van systematische ontwerpkennis waarmee de praktijk uit de voeten kan.
Systematische ontwerpkennis kan in verschillende vormen worden gegoten.
Ontwerpkennis in de vorm van zogenaamde ‘ontwerppatronen’ wordt gezien als
kansrijk (Goodyear, Avgeriou, Baggetun, Bartoluzzi, Retalis, Ronteltap & Rusman,
2004). Ontwerppatronen kunnen door hun structuur houvast bieden als een
gemeenschappelijk kader en de basis vormen voor gemeenschappelijk begrip.

Ook in dit hoofdstuk wordt eerst een ontwerpmodel gepresenteerd waarmee
leeromgevingen in het hoger (beroeps)onderwijs kunnen worden bezien vanuit een
expliciet ontwerpperspectief. Het ontwerpmodel dat in dit hoofdstuk is gebruikt, is
een nadere uitwerking van het model uit het voorgaande hoofdstuk. Het centrale
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ontwerpbare element in dit model is een hele taak (Van Merriénboer, De Clark & De
Croock, 2002). Taken worden getriggerd door gebeurtenissen en uitgevoerd vanuit
bepaalde rollen, waarbij grensoverschrijdende instrumenten (Star & Griesemer, 1989)
worden gebruikt en gemaakt [zie figuur 5, Hoofdstuk 3]. Een voorbeeld van een taak
in de onderzochte context is het ontwikkelen van een prototype [grensoverschrijdend
instrument] om te presenteren aan [gebeurtenis] een externe klant, door studenten
die samenwerken als junior professionals [rollen].

Vervolgens is dit model gebruikt om een leeromgeving in twee opvolgende leerjaren
systematisch te analyseren. Het model is gebruikt om de ontwerpbare elementen te
identificeren en te beschrijven. Er is in dit hoofdstuk gebruik gemaakt van Case-2
(2006 en 2007). Hierbij zijn tevens problemen onderkend. Op basis van deze
systematische ontwerpanalyse is ontwerpkennis gegenereerd in de vorm van
ontwerppatronen [zie ook sectie 1.8 van deze samenvatting].

1.5 SAMENVATTING VAN HET ANALYSEREN VAN INTERPROFESSIONEEL ONDERWIJS
VANUIT EEN ONTWERPPERSPECTIEF [H4]

In dit artikel gaat het om medisch, paramedisch en verpleegkundig onderwijs
waaraan door de gezondheidszorg hoge eisen worden gesteld. De bekwaamheid om
adequaat te kunnen samenwerken met professionals van andere beroepsgroepen
wordt zowel nationaal als internationaal als noodzakelijk beschouwd. Hoe hieraan
door het onderwijs vorm kan worden gegeven is nog niet uitgekristalliseerd.

Vanuit een ontwerpperspectief is gekeken naar de vormgeving van een
interprofessionele, ICT-ondersteunde leeromgeving voor studenten Fysiotherapie,
Verpleegkunde en Logopedie van een hbo-instelling en studenten van een versnelde,
universitaire opleiding Geneeskunde. Er is in dit hoofdstuk gebruik gemaakt van
Case-1(2005).

Ook in dit hoofdstuk wordt eerst een ontwerpmodel gepresenteerd waarmee
interprofessionele leeromgevingen kunnen worden bezien vanuit een expliciet
ontwerpperspectief. Dit ontwerpmodel combineert aspecten van de
ontwerpmodellen uit de voorgaande hoofdstukken en is verder uitgewerkt. Het
model bestaat uit: [A] vier perspectieven voor het vormgeven van de ontwerpbare
onderdelen. De ontwerpbare onderdelen van de leeromgeving kunnen worden
gepositioneerd langs [B] twee haaks op elkaar staande dimensies, die [C] vier
kwadranten vormen, [zie ook figuur 9 en 10 in Hoofdstuk 4].

[A] De vier ontwerpperspectieven waarmee hybride leertaken en omgevingen kunnen
worden vorm gegeven:

1. Actor perspectief: patiént, professionele rollen en onderwijsrollen.

2. Ruimtelijke perspectief: de fysieke en digitale ruimtes.

3. Instrumentele perspectief: de grensoverschrijdende of perifere instrumenten.
4. Tijdsperspectief: beschikbare tijd, tempo en temporisatie.

[B] De twee dimensies waarlangs ontwerpbare onderdelen kunnen worden

gepositioneerd:

1. Aquisitie-Participatie (Sfard, 1998). Dit ontwerpkenmerk geeft aan of het accent
ligt op de meer klassieke acquisitie-benadering van kennis die kan worden
overgedragen en meer individueel is georiénteerd. Of dat het accent ligt op de
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meer socio-culturele, participatieve benaderingen, waarbij leren wordt gezien
als het leren functioneren in een (professionele) gemeenschap.

2. Simulatie-Realiteit. Dit ontwerpkenmerkt geeft aan of er is gekozen voor een
meer gereduceerde en gecontroleerde versie van de werkelijkheid (simulatie) of
voor de realiteit in haar volle complexiteit (realistisch).

[C] Bovenstaande twee dimensies staan haaks op elkaar en vormen vier kwaddranten
met eigen ontwerpkenmerken:

1. Simulatie-Acquisitie

2. Realistische-Acquisitie

3. Simulatie-Participatie

4. Realistische-Participatie.

Vervolgens is dit model gebruikt om een interprofessionele, ICT-ondersteunde
leeromgeving systematisch te analyseren, te beschrijven, de problemen te
onderkennen en ontwerpoplossingen te genereren. Op basis van deze
ontwerpanalyse presenteren we generieke en specifieke ontwerprichtlijnen [zie ook
sectie 1.8 van deze samenvatting].

1.6 SAMENVATTING VAN DE ROL VAN PROFESSIONELE INSTRUMENTEN IN
TECHNOLOGISCH VERSTERKTE LEEROMGEVINGEN IN HET HOGER
(BEROEPS)ONDERWIJS [H5]

In dit hoofdstuk ligt de focus op het instrumentele perspectief waarmee
leeromgevingen in het hoger beroepsonderwijs kunnen worden vorm gegeven. Er is
ingezoomd op instrumenten uit de professionele beroepspraktijk die in
leeromgevingen kunnen functioneren als grensoverschrijdende instrumenten. Ook
is er in dit hoofdstuk meer ingezoomd op de rol die technologie kan spelen ter
versterking van een leeromgeving.

Voor het structureren van deze diepte-analyse hebben we in dit hoofdstuk de
zogenaamde Contexten-Interventies-Mechanismen-Outcomes-, ofwel, CIMO-logica
gebruikt. Met deze logica kunnen ontwerpproblemen en -oplossingen systematisch
worden ontwikkeld, geanalyseerd en beschreven. Er is in dit hoofdstuk gebruik
gemaakt van Case-2 (2006 en 2007). In dit hoofdstuk gaat het om een versie van het
ontwerpmodel dat hetzelfde is als in het voorgaande hoofdstuk.

Er is binnen deze case studie een nadere selectie gemaakt van vier professionele
instrumenten[+*]: mood board, project plan, prototype en website. Hierbij is het van
belang om op te merken dat deze instrumenten een duale functie hebben. Het zijn
eerst generieke instrumenten voor alle individuele lerenden en project-teams en
worden ontwikkelenderwijs de specifieke (tussen)resultaten van specifieke teams.

De diepte-analyse bestond uit drie stappen. De eerste stap was het positioneren van
de geselecteerde instrumenten in de vier kwadranten (simulatie-acquisitie;
realistische-acquisitie; simulatie-participatie; realistische-participatie). De tweede
stap bestond uit een analyse van de eigenschappen (ofwel de ontwerpkenmerken)
van de geselecteerde instrumenten. De instrumenten zelf vertegenwoordigden het

[*]Voor de relatie van de geselecteerde instrumenten met andere instrumenten in de
leeromgeving zie figuur 8, Hoofdstuk 3
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instrumentele perspectief. De overige drie perspectieven (actor-, ruimtelijk- en
tijdsperspectief) zijn gebruikt voor het identificeren van de ontwerpkenmerken. Deze
ontwerpkenmerken zijn gerelateerd aan de vijf authentieke mechanismen die aan de
literatuur zijn ontleend en kenmerkend zijn voor hyrbide leeromgevingen.

De derde en laatste stap bestond uit een taakanalyse (Jonassen, Tessmer & Hannum,
1998), waarbij is geanalyseerd hoe de geselecteerde instrumenten (inclusief de
geidentificeerde eigenschappen) werden gehanteerd door de betrokken actoren[*],
in de verschillende fysieke en digitale ruimtes, en met welk tijdsperspectief[*].
Hierbij is gebruik gemaakt van foto’s die kenmerkend waren voor de geselecteerde
instrumenten-in-actie [zie figuren 16 t/m 19, Hoofdstuk 5]; [zie ook sectie 1.8 van
deze samenvatting].

1.7 SAMENVATTING VAN HET BEOORDELINGSPROCES EN DE EFFECTIVITEIT VAN
HYBRIDE LEEROMGEVINGEN IN HET HOGER (BEROEPS)ONDERWIJS [H6]

In de voorgaande hoofdstukken is naar de leeromgeving als geheel gekeken, in dit
hoofdstuk is gezocht naar een indicatie van de effectiviteit van de onderzochte
leeromgevingen in meer klassieke zin.

Hiervoor hebben we naar de leeruitkomsten gekeken van Case-2 (2006 en 2007) en
naar het beoordelingsproces. Het beoordelingsproces hebben we beschouwd als de
ontwerpbare elementen van de leeromgeving die te maken hebben met het aspect
‘beoordeling’. We hebben de ontwerpmodellen uit de voorgaande hoofdstukken
gebruikt voor het systematisch analyseren en beschrijven van het
beoordelingsproces. Vervolgens hebben we het beoordelingsproces geévalueerd met
een set van tien kwaliteitscriteria voor competentie assessment programma’s
(Baartman, Bastiaens, Kirschner & Van Vleuten, 2007).

Onze conclusie is dat de kwaliteit van het ontworpen beoordelingsproces relatief
hoog scoorde op de set kwaliteitscriteria. Daarnaast werd het beoordelingsproces
door de studenten positief beoordeeld op twee indicatoren: geschiktheid en
transparantie van de beoordelingscriteria.

Wat betreft de leeruitkomsten laat de data zien dat: [a] de lerenden zelf positief zijn
over hun eigen leeruitkomsten; [b] in 2006 geen van de websites online is gegaan en
in 2007 drie van de zeven websites online is gegaan; en dat [c] 88% van de studenten
in 2006 en 93% in 2007 het gewenste c.q. geaccrediteerde niveau heeft behaald.

Er kunnen twee opvallende punten worden geconstateerd. Ten eerste viel ons op dat
het grootste deel van het ontworpen beoordelingsproces is te positioneren in het
realistische-participatie kwadrant, terwijl beoordelen in dit kwadrant juist ook het
meest complex is. Ten tweede viel ons dat wanneer een beoordelingsproces handig
wordt ontworpen, dat het criterium ‘kosten en efficiency’ gunstig kan scoren. Terwijl
het toch om een vrij grootschalige leeromgeving ging (125 studenten in 2006 en 170
in 2007) en dit criterium vaak als een plausibel tegenargument rond het inzetten van
competentie assessment wordt gebruikt.

[*]Voor een analyse van de betrokken actoren, zie figuur 7, Hoofdstuk 3.
[*]Voor een analsye van de instrumenten door de tijd heen, zie figuur 6, Hoofdstuk 3.
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Onze eindconclusie was dat de door ons geintroduceerde ontwerpmodellen helpen
om het ontwerp van een beoordelingsproces verder uiteen te rafelen en
complementair is aan de set kwaliteitscriteria. Tezamen kunnen ze bijdragen aan
nader onderwijsonderzoek en verdere onderwijsverbetering.

1.8 SAMENVATTING VAN DISCUSSIE [H7]

Het ontwerpen van project- of opdrachtgeoriénteerde leeromgevingen die kunnen
worden gekarakteriseerd als ‘authentiek’ is geen rechtlijnig en afgetekend proces en
is daarmee een complexe taak voor docenten. De drijvende onderzoeksvraag achter
dit onderzoek is als volgt:

Hoe kunnen we project- of opdrachtgeoriénteerde, ICT-ondersteunde leeromgevingen in
het hoger (beroeps)onderwijs helpen te ontwerpen en te verbeteren?

De door ons gevonden antwoorden kunnen worden samengevat met behulp van de
eerder geintroduceerde Contexten-Interventies-Mechanismen-Outcomes-logica,
ofwel, de CIMO-logica.

1.8.1 Problematische context

In de drie geselecteerde contexten zijn meer algemene ontwerpproblemen te
onderkennen vanuit een inhoudelijk of domeinperspectief en vanuit een
onderwijskundig perspectief. In de eerste context was het ontwerpprobleem vanuit
een gecombineerd perspectief met name dat het ging om patiénten met een beroerte
en het niet haalbaar en wenselijk was om echte patiénten in de leeromgeving te
betrekken. In de tweede context was het ontwerpprobleem met name dat het ging
om een relatief groot aantal studenten, terwijl er wel toegang was tot passende
opdrachten van echte, externe opdrachtgevers. In de derde context was het
onwerpprobleem met name dat het ging om een facultatieve minor voor studenten
van verschillende opleidingen en opleidingsrichtingen voor een periode van zes
maanden, die een leerervaring moest bieden die equivalent was aan een externe
stage in de toekomstige beroepspraktijk.

Daarnaast is er een algemeen probleem onderkend dat specifiek is voor hybride
leeromgevingen. Er is gebleken dat er vooral problemen worden ervaren wanneer het
contrast tussen elementen met specifieke en open kenmerken groot is. Het
verbinden van ontwerpbare elementen die in de verschillende vier kwadranten
(simulatie-acquisitie; realistische-acquisitie; simulatie-particpatie en realistische-
participatie) zijn gepositioneerd, kan als een kernprobleem van dit type
leeromgevingen worden onderkend.

1.8.2 Interventies

Op basis van de empirische data en de ontwerpanalyses is er een compact

ontwerpmodel gegenereerd waarin de generieke concepten van een passende

interventie, de hybride leeromgeving, zijn ondergebracht. De laatste versie van het

ontwerpmodel bestaat uit de volgende elementen:

1. Ontwerpbare elementen met ontwerpkenmerken die geschakeerd zijn van
specifiek tot open.

2. Leertaken als de bouwstenen van hybride leeromgevingen.

3. Vier kwadranten om leertaken in te kunnen positioneren: simulatie-acquisitie;
realistische-acquisitie; simulatie-particpatie en realistische-participatie

Nederlandse Samenvatting | 149



4. Vier analytische perspectieven om leertaken mee te kunnen ontwerpen:
actorperspectief, instrumentele perspectief, ruimtelijke perspectief en
tijdsperspectief.

Behalve bovenstaand compacte, generieke ontwerpmodel, is er ook meer

gedetailleerde ontwerplogica geformuleerd, waarvan we in het bestek van deze

samenvatting alleen de korte, beschrijvende namen geven [zie verder tabellen 22 t/m

25, Hoofdstuk 7):

=  Ontwerpbare elementen met adaptiviteit als ontwerpkenmerk.

=  Hetintroduceren van vroege, primaire grensoverschrijdende instrumenten aan
de start van een project/opdracht.

= Hetleggen van verbindingen met externe, online professionele communities.

= Hetbieden van weerstand tegen de twee tegengestelde krachten in een hyrbide
leeromgeving.

1.8.3 Mechanismen

Uit de literatuur hebben we vijf mechanismen onderkend die zijn gerelateerd aan het

authentieke karakter van hybride leeromgevingen:

=  Het(re)produceren van een expert aanpak en het overnemen van expert
processen.

=  Hetvervullen van meervoudige rollen en het gebruiken van meervoudige
perspectieven.

=  Het ontwikkelen van kennis in samenwerking.

=  Hetreflecteren om abstraheren mogelijk te maken.

=  Hetarticuleren om het expliciteren van impliciete kennis mogelijk te maken.

Deze mechanismen zijn in een verdiepende ontwerp- en taakanalyse gerelateerd aan
de ontwerpkenmerken van professionele instrumenten die een grensoverschrijdend
karakter hebben. De onderzochte instrumenten bleken de vijf mechanismen te
activeren, waarbij de meeste ontwerpkenmerken hielpen bij het activeren van het
articulatie-mechanisme en het (re)productie van expert aanpak-mechanisme. Weinig
ontwerpkenmerken waren direct gerelateerd aan het activeren van de andere drie
mechanismen. Daarnaast hebben we twee andere mechanismen onderkend: het
onafhankelijk maken van lerenden en het contextualiseren van leeromgevingen die
zijn gesitueerd in een schoolse setting.

1.8.4 Outcomes

Wat betreft de gewenste uitkomsten van een hybride leeromgeving hebben we
gekeken naar de ontwerpbare elementen van het beoordelinsgproces in een hyrbide
leeromgeving en de leeruitkomsten zelf.

Onze conclusie is dat de kwaliteit van het ontworpen beoordelingsproces in een
hybride leeromgeving relatief hoog scoorde op de set kwaliteitscriteria. Daarnaast
werd het beoordelingsproces door de studenten positief beoordeeld.

Wat betreft de leeruitkomsten van een hybride leeromgeving liet de data zien dat: [a]
de lerenden zelf positief zijn over hun eigen leeruitkomsten; [b] in 2006 geen van de
websites online is gegaan en in 2007, drie van de zeven websites online is gegaan; en
dat [c] 88% van de studenten in 2006 en 93% in 2007 het gewenste c.q.
geaccrediteerde niveau heeft behaald.
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1.8.5 Methodologie

In deze samenvatting van het discussie-hoofdstuk besteden we kort aandacht aan de
methodologische aanpak van dit onderzoek. Dit onderzoek kent twee verweven
stromen: de praktijkstroom en de kennisstroom (Andriessen, 2007). Deze twee
stromen kunnen vanuit drie verweven perspectieven worden benaderd: het
onderzoeksperspectief, het ontwerpperspectief en het veranderkundige perspectief.
Het onderkennen van de verweven stromen en perspectieven maakt het mogelijk om
de onderlinge toegevoegde waarde te onderkennen en tegelijktijd bewust te zijn van
hun conflicterende karakter (Zitter, 2007; Zitter, Akkerman & De Bruijn, 2008).

Er zijn potentiéle spanningsvelden doordat de drie perspectieven zijn ontstaan
vanuit verschillende activiteiten systemen (Engestrom, 2008). Het onderzoeksproces
is met name gericht op het beantwoorden van onderzoeksvragen. Het ontwerpproces
is voornamelijk gericht op het vinden van optimale oplossingen en het
veranderproces op het bereiken van een duurzame verandering in de dagelijkse,
lokale onderwijspraktijk.

De door ons gekozen onderzoeksaanpak gaat ervan uit dat deze drie processen
voorwaardelijk zijn voor elkaar en dat deze daarom alle drie expliciete inspanning
vereisen. Het continu in balans houden van deze drie processen, waarbij actief is
gezocht naar compromissen en wederzijdse versterking, heeft uiteindelijk geleid tot
een delicate balans in onze zoektocht naar bruikbare, wetenschappelijke
ontwerpkennis voor de onderwijspraktijk.

1.8.6 Toekomstig onderzoek

Eris in dit onderzoek vooral een kwalitatieve diepte-strategie ingezet. Deze heeft
geleid tot rijke ontwerpmodellen, ontwerplogica, specifieke ontwerprichtlijnen en
een uitgebalanceerde onderzoeksaanpak.

Om de ontwerpmodellen en ontwerplogica robuuster te maken is er ook breedte-
onderzoek nodig. Voor het verbreden van de ontwerplogica en het nader valideren
van de logica in combinatie met de specifieke ontwerp richtlijnen, is ook nader
onderzoek nodig. Nader onderzoek zou bijvoorbeeld kunnen leiden tot een typologie
van interventies en mechanismen met bijbehorende indicatoren en
meetinstrumenten, die geschikt zijn voor het soort problematische contexten die het
onderwerp waren van deze studie.

Met een dergelijke typologie en passende meetinstrumenten zou vervolgens breder,
quasi-experimenteel onderzoek kunnen worden uitgevoerd, waarmee ook de
Outcomes een meer solide onderbouwing zouden kunnen krijgen.
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Primaire ingrediénten bereiden volgens de CIMO-logica
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= Problematische context van 10100114 §R0100110 000
een bepaald type 0501003000

podX
IK IK

IK IK

- Leeromgevingen in het hoger
(beroeps) onderwijs

Interventie IK

= Hybride leeromgeving met
passende boundary objecten

- Voorbeeld: Mood Board in de
leeromgeving Systeemontwikkeling
van opleiding Digitale Communicatie

Mechanismen
= Mechanismen die geactiveerd IK /
kunnen worden in hybride K 0009499001000
leeromgevingen en bijdragen om
doel te bereiken
- Voorbeeld: articuleren om
het expliciteren van impliciete
kennis mogelijk te maken
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Outcomes

= Gewenste uitkomsten, Hogere doel

- Gediplomeerde, levenslang lerende
Professionals
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Bits & Atoms: de ontwerpbare werkelijkheid

Heeft twee toestanden: Het is er of Het is er niet
Ruimtelijke en Instrumentele perspectief
Voorbeelden: gebouw, Web, document, Website etc.

Ik & Ik & Ik &... [I-positions]: de niet-ontwerpbare werkelijkheid
Ontwikkeling tussen Ik ben er niet en Ik ben er

Actor perspectief

Voorbeelden: expert, junior professional, klant, gediplomeerd student

Boundary object: kan in beide werkelijkheden zijn

Wordt gebruikt & ontwikkeld of Niet gebruikt & ontwikkeld
Instrumentele perspectief

Voorbeeld: mobiele telefoon
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10000000010dK IK

Bits & Atoms zijn er (niet)
Tk&Ik&Ik &... ben/zijn er (niet)
Boundary objecten worden (niet) gebruikt & ontwikkeld

Mechanismen die geactiveerd kunnen worden met

perspectief: dragen ze bij aan bereiken van het doel?

Magische ingrediént: Relativi-Tijd

Kan Ik plannen en Hoef Ik niet te ontwerpen (gaat vanzelf)
Tijdsperspectief

Voorbeelden: real-time, versnellen, vertragen, interrumperen

IK'IK
IKIK

Dit is een gereedschap om een doel te bereiken:
Het is een kijkwijzer voor het organiseren van doelen & middelen

'Ceci n'est pas une Boundary object’
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