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Abstract

This paper examines concepts from the Knowledge Management (KM) domain and looks at how they can be applied in an eLearning setting. Particular attention is paid to the notion of context as it is defined in the KM body of literature and how it was applied in the development of eLearning content for courses from the Certificate in Computing (CIC).

The conclusions point to the importance of attempting to identify a range of possible contexts of students in an eLearning course so as to be able to cater for them and meet the needs of a wide range of students. In particular the aspects of students’ context that need to be considered are the comprehension levels, preferred learning styles and cognitive abilities of the students.
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1 Introduction

The purpose of this paper is to analyse how a range of concepts from within the Knowledge Management domain were usefully applied in the development of eLearning content for a number of low level computer applications courses. The main knowledge management concept analysed is that of “context”, and in particular the different comprehension levels and learning styles of students and issues related to catering for them in an eLearning setting..

2 Background
Nesbit (2004, 2005a, 2005b) explored a number of issues related to Knowledge Management (KM), particularly the notion of concept as described by many writers including Iverson and McPhee (2002) and the idea of a community of practice (COP) as described by many including Harris and Niven (2002), Wenger (1998), and Nonaka and Taheuchi (1995). These issues were applied to an eLearning context which resulted in a number of questions being raised about how to deal with these issues in an eLearning setting.

Iverson and McPhee (2002) describe how knowledge is tied to social and contextual phenomena and the difficulties associated with transferring knowledge to potential users of the knowledge when their context is unknown. The questions that were raised by Nesbit (2004) that related to this included:

Can we ever hope to understand all of the different social contexts that relate to a particular discipline/subject/topic?

Can we hope to know the particular social context of the users of knowledge before they know that they need the knowledge?

These questions have relevance to an eLearning setting where it is more difficult to gauge the experience of learners and produce relevant contextual examples that they can relate to in comparison with a face-face learning setting. The challenge is how to gain an understanding of the possible contexts of the students in an eLearning setting so that a range of examples can be created; as a result students have a chance of relating to them.

The concept of a community of practice (COP) described by Wenger (1998) included that it is a set of people who “share a concern, a set of problems, or a passion about a topic, who deepen their knowledge and expertise in this area by interacting on an ongoing basis”, with Nesbit (2005a) going on to raise issues relating to this in an eLearning setting including the difficulty of creating a COP amongst a group of learners studying in an eLearning mode.

In Nesbit (2005b) some attention was paid to the relationship between tacit and explicit knowledge as described in Polanyi (1996) and the levels of learning in Bloom’s Taxonomy of Learning as outlined in Clark (1999). The suggestion was made that as the content moves to the higher ends of Bloom’s Taxonomy of learning that the need for a COP increases because of the nature of the content, but at lower levels of learning the needs for a COP is due to the learning needs of the student.

Gibson and Nesbit (2006) described aspects of an eLearning project that was embarked on by Christchurch Polytechnic Institute of Technology (CPIT) in 2004 and analysed processes that were used to manage the development team using Belbin Team Roles (Belbin, 1981) and Organisational Patterns (Coplien and Harrison, 2005) as a basis. The content that was developed for four of the courses that make up the level three Certificate in Computing qualification that is part of the NACCQ family of qualifications.

3 Background

With the environment we live in today, most people have used a computer at some stage in their lives (whether used effectively or not). Because tutors are aware of their surroundings, their student’s knowledge base, and their students’ body language a tutor adjusts their teaching to the pace of a group. This is then also adjusted every time individual students are spoken to within a group. Within an eLearning environment, a tutor can not adjust the teaching level for each individual student. The students themselves need to be given the chance to self regulate their learning and where they start. There are many reasons for this, such as the students’:

comprehension levels

preferred learning styles

cognitive abilities

These are the different contexts that are explored in this paper.

3.1 Students’ Comprehension Levels
Each person’s level of comprehension differs, whether a person is trying to comprehend a lecture or in the case of eLearning, comprehend the written word. One of the primary concerns when developing learning material for this product was to alleviate the excessive demands made on a learner’s memory. This meant that people with a lower level of comprehension had to be catered to. Studies have shown (Bowling Green State University, 2006) that the mean adult reading level in the US is between 6th and 8th grade (ages 11 – 13). To further impact a learner’s comprehension, according to studies (Sun Microsystems, 1998) text is harder to read on screen than on paper, most readers slow down by about 25 per cent. Those students with higher comprehension were not disadvantaged by reading at this level, because the content progressed while the comprehension level remained consistent. The development was aimed at a grade 7 reading level. The language complexity of the text was based on grade levels as determined by the Flesch – Kincaid Scale (available in Microsoft Word). 

These courses had no pre-requisites, and so the content development for this product needed to allow the student to start at any point within the material. If the content had been developed for a course that followed pre-requisites, or the learner achieved at a prior level of study within the same content area, students would have grounding and the development would have proceeded from one set point. As it was this product encompassed four lower level courses, from within a 12 paper certification. Due to this the teaching material had to start from the beginning as though every learner knew nothing, and progress from that point. However, because of this there was a risk that learners with higher comprehension levels would become bored and disengage Keamy, R. et al. (2003). To ease this potential problem the engine that housed the content was designed to allow the learners a non-linear approach to navigation, they could start at any point in the teaching material. It was however made clear to them that although they could do this, it was perhaps in their best interests to start at the beginning. Because of this option, the content had to be written so that it could stand alone, and also build upon prior content – without confusing the learner. 

3.2 Students’ Preferred Learning Styles

Each learner has their own preferred learning style, if a learner is able to use the learning style that best suits their needs, the learning process is made easier, and the student should be able to achieve. The reason being is that the student is not required to learn how to learn before studying the content. Due to this the development catered for as many learning styles as possible so each student need not be disadvantaged. When developing within an eLearning environment it is costly and time consuming to incorporate sound and video. These two delivery methods also take up a lot of space on CD or alternately require a high level bandwidth if the content is to be accessed via the Internet. Both of these delivery methods were used within this courseware, but due to the above reasons alternate ways (other than producing a video of the tutor) were needed so as to cater for each style of learning. See table 1.

	Learning Style
	Method Applied

	Visual
	Animations

	
	Screen shots

	
	Diagrams

	
	Metaphorical videos

	
	Tutorials

	
	Attainment of each correct practice or quiz

	Aural
	Voice-over in Metaphorical videos

	
	Voice-over for instructional text

	
	Feedback

	Kinaesthetic
	Interactive practice

	
	Multi-choice quizzes

	
	Navigational options

	Read/write
	Text based instruction

	
	Multi-choice quizzes

	
	Printable exercises to be completed outside the engine


Table 1 – Learning Style and Method Applied

As previously stated, the visual students were catered to with metaphorical videos. See figure 1. This allowed the learner to process the principles being taught. According to Caine, R. et al. (2005), “Metaphors are used in order to shift a frame of reference by using one concept to explain something else.” The metaphorical videos were used to give the students an everyday scenario that can in turn be applied to the concept they are to learn. As discussed by Caine, R. et al. (2005), one of the qualities of a metaphor is that it helps students’ link (or chain) information together with the conceptual and concrete information they have received via the text based information.
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Figure 1:  Metaphorical Videos.

Further learning styles look at whether learners are lumpers or splitters (Fleming, N. 2001) sometimes known as global and analytic learners. The lumpers require the whole picture, while the splitters take a step by step progression through the material. This product has catered to both of these learning styles by giving an overview of each topic and then progressing through the material. This product also summarizes what the students’ have learnt by giving them exercises specific to the content within a section. These exercises can be viewed at anytime, and are the next step for the learners. This is because the exercises are to be completed outside of the product engine, allowing for a real-world experience. At the end of each course, there is a further exercise that encompasses everything the student should have learnt. This is the equivalent to a mock test. The above concepts are based upon Fleming’s ‘Four Rs’. They are:

· Reflection by using metaphorical videos

· Recall existing knowledge through multi-choice quizzes and practice within the engine

· Reconstruct neural pathways by providing different application of the new knowledge (outside the engine)

Repetition, repeat the same thing many different ways to the learner done via video, text, tutorial, and exercises.

ELearning remains a difficult method of teaching and of motivating students’. One of the reasons for this is that there is a lot of class discussion that a student will not partake in. Much is learnt when a learner partakes in general conversation as it allows the learner to reflect upon what has been said. ELearning teachers need to be fully aware of how disadvantaged learners’ can be when they are not in the classroom environment. As discussed by Fleming, N. (2001) with reference to online learning, reflection is the most important key. Focus needs to be on how to interrupt a learner and engage them in mental exercise that will add the new idea to their existing knowledge. 

It is also difficult to keep learners’ motivated, as with any self-paced environment. Within this product as the learners’ progress through the material they achieve a ‘tick’ on completion of every quiz and practice. See figure 2. Displaying this tick has two outcomes, the first being that the learner knows where they have progressed to – somewhat like a bookmark, and the second more significant outcome is that the learner will know they are achieving. By achieving a learner remains motivated.
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Figure 2:  Motivating Students.

3.3 Students’ Cognitive Abilities

An eLearning environment has the potential to distract the learner from the content. According to Smythe, M. (2006) when using an eLearning environment a learner has to learn how to use the delivery method before they can examine and comprehend the learning material. To alleviate this, the environment should be intuitive and provide continuity for both learning and navigation. One way to alleviate the cognitive load for the learners’ who use this product is to take into consideration hemisphericity. Research suggests Orlich, D. et al. (2004) that the brain is divided into two separate hemispheres; the right hemisphere incorporates visual, spatial, and intuitive thinking. While the left hemisphere works more with detail orientated, categorical, and logical thinking. Within this product navigation allows the user a choice. That is they can either navigate in a logical sequence on the left side of the window akin to a directory structure. Or they can navigate by exploring graphics on the right side of the window. See figure 3. All graphical and interactive material is placed to the right, while text and logical navigation is to the left. In general the majority of teaching is directed towards the left brain, but this product has also tried to incorporate creativity (right brained) with the structure (left brain), by giving the learners’ a means to create material outside the learning environment.
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Figure 3:  Hemispheric Design.

Further to this, cognitive load was lowered by making certain that the animation, videos and sounds did not distract the learner, but in fact helped contribute towards the learning process. All material was content specific, and helped explain a complex process rather than simpler processes. In other words any content that could possibly have required further explanation was clarified with video or animation. The learners’ were also given complete control over the use of any sound or moving images, so they could best adapt the environment to their own needs. At all times, the user should be in control of their learning environment. Any instructional designers must be aware of the way short term memory and long term memory interacts. Overextending the working memory leads to confusion for the learner. Research shows Sweller, J. (1999) that optimal learning occurs when the load on working memory is kept to a minimum, so learning that is in working memory can be processed through to long term memory.

4 Analysis and Discussion
While it is not possible to know the precise context of students that are participating in an eLearning course, it is however possible to look at common themes that would exist in a potential group of students. These common themes include: comprehension levels, preferred learning styles and cognitive abilities. With the development of this particular product these themes were taken into account and looked at individually as described above. As a result, the product catered for a wider range of student contexts than would have otherwise been possible.

This involved a number of aspects that were included to compensate for the difficulty in creating a community of practice (COP). These aspects included:
· A consistent face and voice throughout all of the four courses.

· A female voice as opposed to a male voice as it is recorded at a higher pitch and therefore easier to hear.

The comprehension levels, preferred learning styles and cognitive abilities of students do not need to be taken into account formally in a face-face learning situation as a skilled teacher can adapt to the different levels, styles and abilities of the students in front of them. However, in an eLearning setting all of these need to be taken into account when the content is being developed for the course. 

This suggests that it is worthwhile attempting to define some of the possible contexts of students in an eLearning course as opposed to leaving it as something which is too big a challenge.
5 Conclusions

As well as raising a number of challenges for an eLearning setting, there are learnings from the KM domain that can be successfully applied in the development of eLearning content. The most significant of these is related to the notion of context, particularly when it comes to the differing comprehension levels, preferred learning styles and cognitive abilities of the students enrolled.

Although the above learnings refer to an eLearning environment, the same could be said for students in a face to face context where the situations giving rise to the learnings are more visible.
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