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The goal of this paper is to develop a sound theoretical model that can be used as the basis for the design and implementation of active learning systems. Presented as a conceptual visualization, the theory aims to benefit from schematic representations of concepts such as experiential learning, action learning, reflection and reflected practice, knowledge creation, and tacit-explicit knowledge interactions. The resulting model is an experience-based tacit-explicit knowledge interaction model of action and learning. In accordance with our theoretical prepositions we also hope to facilitate an active learning and knowledge creation environment at the conference itself, during our presentation in the workshop. We would like to encourage an active sharing of experiences and suggestions that will have been stimulated during the conference and the workshop. Although the submitted paper is only able to cover the theoretical model development and does not include specific examples or tactics of active learning, in the workshop we intend to benefit from interesting cases of our own and participants, which could trigger fruitful discussions.

The organizational knowledge creation model of Nonaka & Takeuchi (1995) underlies the principles of Knowledge Management. According to their “Socialization - Externalization - Combination - Internalization” (SECI) model, the continuous and dynamic interaction between tacit and explicit knowledge that happens at the level of the individual, the group, the organization, and between organizations can be significant for the sustainable development of knowledge. Socialization is the process of creating tacit knowledge from tacit knowledge, whereas externalization is that of articulating tacit knowledge into explicit concepts. Combination involves the process of systemizing concepts into an explicit knowledge system. Internalization is the process of embodying explicit knowledge into tacit knowledge. Nonaka et al (2003) also suggest that at the foundation of this modeling lies ba, the context in which knowledge needs to exist, in which it is shared, created, and utilized.
Nonaka & Takeuchi’s (1995) model has also been applied to educational research. For instance, Mann (1999) combines tacit-explicit knowledge interactions with experiential learning, as we can see in Figure 1:
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Learning occurs through acting. Pure cognitive learning may be memorized, but that does not necessarily mean that it is understood.  For learning, reflection on one’s own actions (experiences) is necessary. (Pawlowsky, 2003)  Further, the relation between action and learning is not unilateral. Revans, who developed the action learning theory, asserts that “There can be no learning without action and no action without learning” (Pedler, 1997).
Kolb’s model of experiential learning cycle moves from experiencing to reflecting to conceptualizing to planning new action. (Galer & van der Heijden, 2003), as depicted in Figure 2.
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Mumford argues (1998) that doing Tasks and Learning are similar activities, two cyclic processes that go through the same stages, and this resemblance should result in effective learning as a process outcome. In other words, the “twin supports of practical availability and process compatibility” between tasks and learning make it possible to learn from actual practice:
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However, the similarity symbolized in Figure 3 does not explicitly explain much about how actual experience leads to learning. Reflection on the experience is needed to relate the actual practice with the mental processes that lead to real learning. Talking about and reflecting on the action is more meaningful than simply taking the action on its own, when we interconnect learning and action. A good symbolic representation of the reflection concept also can be visualized as an image of an object in a mirror, as shown in Figure 4:

 





Similarly, we can reflect the task cycle, basing the reflection on the taken action, as in Figure 5.

  


 


        






        





        


        



  


 


        






        





        


        

Figure 5: Reflection of task cycle

In this reflection of the task cycle, while the positions of action taking and result thinking replace each other, those of planning and seeing remain the same. This also fits the understanding of reflection as a mental system, since thinking rather than acting becomes the top of the cycle. Furthermore, as shown in Figure 6, the reflected task cycle moves in the opposite direction of the actual task cycle. This anticlockwise movement of the reflection can be seen to be in accordance with the retrospective rationality of sensemaking (Weick, 1969, 1995). This reflected action can then become a fertile ground for learning:
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Figure 6: Similar cycles of reflected action and learning

Now, we can talk about the relation between action and learning, each triggering the other　in suitable contexts. This relation is illustrated in Figure 7 below.




Figure 7: Interrelation between action and learning

The interaction between learning and task can be considered as a knowledge interaction, the transitional conversion of tacit and explicit knowledge.  In that manner we can perceive both learning and action as knowledge creation. In the case of learning, the creation process and the created knowledge is mental, whereas in the case of action (practice or task), the creation process and created knowledge is actual. For example, the mentally created knowledge could be a concept defined in a document, while the actually created knowledge could be a product or service in real life. How these two knowledge creation systems can be interlinked will be discussed next. 

Knowledge conversion in learning starts and ends with actual experience, which is represented as the task cycle in our model. On the other side, knowledge conversion in action incorporates a thinking stage, which implies its own cycle of learning, as the thinking should result in some type of understanding and learning in order to benefit the next stage of planning. Here, actual experience (experiencing something) becomes a learnt (gained) experience. For the purposes of our model development this explanation has two implications:

1. Action and learning can be interconnected through learning in action and action in learning: 

The task cycle has a learning stage and the learning cycle has an action stage. The learning stage inside the task process is also a unique learning cycle, and the action stage inside the learning process is a unique task cycle (Figure 8). 






Figure 8: Learning in action and action in learning as the inter link between action and learning

Task and learning can be interrelated through these internal stages, which are themselves learning and task cycles respectively. With this dualistic interlink both task and learning can continuously lead to each other.

2. The meeting point can be “experience”:

Experience means both “a particular instance of personally encountering or undergoing something”; and “knowledge or practical wisdom gained from what one has observed, encountered or undergone” (Random House Webster’s Unabridged Dictionary). In short, it means both actual practice and the learning from this experience. Experience then can be seen as the meeting point of any action and learning. Task and learning models can be based on this common point of experience, where the learning and task cycles meet each other in our model. An experience-based model can also help us to overcome the distinctions, with their relevant connotations, between “knowing and knowledge” (Cook & Brown, 1999) or learning and that which is learnt.

An experience based knowledge interaction between learning and action can be represented in our schema with some modification to make the experience modes in each cycle come closer. To do so, the reflected task cycle can be tilted to the right and the learning cycle to the left to make the experience stages face each other, as shown in Figure 9:















     



Figure 9: Cycles tilted to make experience stages face each other

Next, both of these experience stages can be merged to form one meeting point of task and learning cycles (Figure 10). 






Figure 10: Meeting of task and learning cycles at the experience stage
The resulting figure (Figure 11), which looks like an infinity spiral, is the representation of an experience-based model of action and learning. For both, the starting and ending point is experience, and they can continuously lead to each other. 










X: Experience, P: Planning, A: Action, S: Seeing, R: Reviewing, C: Concluding

Figure 11: Experience-based action learning spiral
If we use the terminology of Kolb’s experiential learning model, which we discussed above, seeing and reviewing can be considered reflections of each other in this model. Accordingly, we can simplify and clarify the figure as below:






X: Experience

Figure12: SEAL (Spiral of Experience-based Action Learning)

What remains to be done is to integrate the tacit-explicit knowledge interactions of knowledge creation to this experience-based action-learning model. We can get the inspiration to do so from Figure 1: Model of development learning, which has already combined the knowledge creation model of Nonaka & Takeuchi and experiential learning model of Kolb. By recalling Figure 1, the tacit and explicit knowledge conversions can be incorporated into the right-hand side of this SEAL figure structure (Figure 13), which will then look very much the same as Figure 12. 







Figure 13: Tacit-explicit knowledge interactions in learning cycle

This does not follow the common knowledge transitions first from tacit to tacit, next to explicit, then to explicit, and finally to tacit; and it does not have to do so. However, the most significant assumption underlying the model is the acceptance of experience as tacit knowledge. The tacit actual experience will go through a learning process and then the whole learnt experience would be used as a tacit knowledge for the following task (action process). Accordingly, we can identify the transitions of tacit and explicit knowledge in the left-hand action side of the SEAL diagram, as in Figure 14.







Figure 14: Tacit-explicit knowledge interactions in SEAL

As in the learning side, the planning stage corresponds to a transition from tacit knowledge to tacit knowledge, and the reflection stage signifies explicit knowledge. Compared to the mental explicit knowledge of conceptualization in learning, acting is the actual (manual) explicit knowledge in the managed task. Furthermore, the action follows the common transitional stages of knowledge interactions, first from tacit experience to tacit planning, next to explicit action, then to explicit reflection and finally again to tacit experience.

The resulting SEAL model also has many points in common with the epistemological aspect of Nonaka & Takeuchi’s knowledge creation spiral model. However, here it is better to think of two interdependent but different knowledge-creation spirals, learning and action, rather than one knowledge-creation spiral. Moreover, some metaphoric analogies can be found with the yin in yang and yang in yin symbolization and DNA spiral.
In conclusion, the comparative merits of the developed model are summarized below:

KNOWLEDGE CREATION AS AN INFINITY SPIRAL

· This knowledge creation model is a real spiral, in contrast to other two dimensional representations and schemas that are “spirals in talk but circles in walk”, which are not so good at emphasizing the dynamic, dialectic nature of knowledge creation.

· There is a dynamism between two knowledge creation cycles that continuously move in opposing directions bilaterally trigger each other and generate a knowledge creation spiral.

· The base of this model is actually the symbol of “infinity”, which is a good metaphor for knowledge creation: as the end of one cycle triggers the beginning of the other, the knowledge creation process can endlessly continue.

· The two cycles dynamically moving in opposing directions, which are, as a result of this movement, interconnected, signify dynamic dialectics rather than static dichotomies.

· The model can be developed further with the conceptualization and naming of the common point in the middle, where two cycles are born, die out, and are reborn again.

· This model is well matched with other important models related to knowledge management as such communities of practice, learning and experience.

· In terms of SECI or the knowledge creation spiral, this modeling can be understood as two different knowledge creation spirals working side by side for the creation of knowledge.

· The three-dimensional illustration of these two spirals, which work interdependently in order to create knowledge, can be visualized as the DNA spiral that consists of two different interconnected spirals.

Further research to validate our model against empirical evidence would be necessary to better benefit from this model and its merits. In our research, the next step will be to provide real cases to support this conceptual modeling.
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Figure 2: Kolb’s (1991) learning model
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Figure 3: Similar cycles of action and learning
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Figure 4: Representation of reflection
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