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Abstract

This study examines the problem of effective pedagogy in hypermedia learning environments. It reviews an aspect of the MENO (Multimedia, Education and Narrative Organization) project, which suggests using narrative as a structuring mechanism to guide students through a hypermedia environment. This is shown to be problematic and an exploratory study with a group of MA students was undertaken utilising an analytic map as a structuring device of a hypermedia application. The students were encouraged to investigate an on-line grid sand post any ideas, comments and experiences to a conference site. Their responses were analysed in terms of Dowling’s theory of pedagogic and exchange relations. The study indicates that educational hypermedia activities need to provide students with both a map and a narrative. This is because the map puts some structure on the space intended for exploration, while narrative puts some structure on the way it should be explored. 

Introduction

Over the past decade, there has been a substantial development in hypermedia resources for educational purposes. This contrasts with more traditional forms of print media, previously available, in that access to available resources has expanded enormously. Our project looks at a specific problem, recognised in previous research, of sustaining effective pedagogy when employing hypermedia. We explore a potential development of that using an analytic map. 

Narrative as a structuring device

Some of the major differences between hypermedia learning environments (HLE) and more traditional forms of learning environments include the users’ choice over the content, which is potentially vast, the sequencing of materials and the pace of moving through them (Lemke, 1993; Spender, 1995). However, the same characteristics of hypermedia, which are promoted as advantages of the medium, could become pedagogically disadvantageous if the learner has unlimited freedom and the learning environment lacks a clear structure. In these cases, it is argued that learning behaviour tends to be unfocused and inconclusive. Instead, sustaining an effective pedagogy in a HLE requires the imposition of some kind of structure to the learners’ activities Hammond, 1993, 1996b

; (Plowman, 1996a; Selwyn, 1999). 

Laurillard and her colleagues (2000) present a ‘narrative line’ as a stepwise process which structures a student’s approach to addressing a question, problem, or task. The steps are characterized as:


…where are we going? what do we need to get there? how do we do that? what do we get when we do it? how far does that help us? where have we got to? (Laurillard et al., 2000, p.13)
This is a structured approach to 'problem solving' intended to guide students through these constructive steps towards producing a 'model answer'. In HLEs narrative can be considered as providing the structure that makes a text meaningful and understandable (Laurillard, 2000). However, there are difficulties in imposing a linear narrative in a fragmented hypermedia environment. 

This problem was addressed in the MENO (Multimedia, Education and Narrative Organization) project which was set up to investigate, amongst other things, the role of narrative as a structuring mechanism in an educational electronic medium (Laurillard et al., 2000). The research looks at materials such as the electronic (CD-ROM) version of a course on ‘Homer: Poetry and Society’ (Laurillard, 1998). The project is outlined thus:

The Homer Project is an attempt to solve a group of problems that arose out of trying to teach at a distance an interdisciplinary arts course, A295 Homer: Poetry and Society. In particular, we were addressing questions about the relationship between Homer's epic the Iliad and the archaeology of the Greek Mycenaean period. The understanding of this relationship and of the texts themselves requires the student to interrogate resources which traditionally we were only able to offer in the separate media of text, pictures, audio and video (Greenberg and Wright, 1995, p.1).  

The Homer CD consists of a set of ‘investigation activities’. Each investigation presented a series of questions which students were able to address by visiting various resources that were made available on the disk. The narrative provided step-wise guidance to the completion of the questions so that the learner could then come to understand how to achieve each sub-goal. This narrative line was punctuated by the menu of texts and resources which students had to visit in order to be able to answer the activities’ questions. Access to any resource was not limited according to the point in the story the students had reached (Laurillard, 1998) and consequently the resources were not structured by the narrative.

Laurillard points out:

… it would be a serious misuse of the medium to simply conduct students through the narrative line of argument appropriate for the print/audio/video version. Multimedia must be an active medium for the user, creating opportunities for the learner to make decisions, formulate and test hypotheses, make choices, construct interpretations, etc. (Laurillard, 1998, p233).
This recognises a difference between the two versions of the course suggesting that whereas the narrative line in the print/audio/video version was built in, in the electronic version there is the possibility for an active engagement in the partial development of a narrative. 

In order to support students constructing and maintaining their own ‘narrative line’ a number of design features were included in the Homer disc such as a menu of resources, a ‘statement of task goal, a notepad, [and] a model answer’ (Laurillard et al., 2000, p.14). Despite having these facilities, the students still considered the CD ‘bitty’ and ‘derived their sense of structure from the print’ (Laurillard, 1998, p.239). This is a problem, and in a later study, Laurillard et al. (2000, p.6) noted that when the operation of the resources area was difficult to handle, the attention of the students became focused on operating the system rather than the content of the activity. 
In the Homer disc, students were not able to develop their own navigational strategies probably because the notebook, search facility and the menu of resources did not provide a principle for organising the resource level. On the other hand, the narrative line, being one-dimensional and uni-directional, only revealed and gave access to the structure at the task level, leaving the students without an adequate navigational strategy at the resources level.

If the students are in a loosely structured hyperspace, they will require navigation strategies in order to construct an effective narrative which could allow them to focus on the educational activity. For students to be able to develop their own navigation structure, they will need a coherent overview of the hypermedia system. To achieve this, they would need to have a holistic view of the Homer disc: an analytic map. By this, we mean a representation of a space, which shows the relative position of objects within that space and how they are interrelated. This would provide an additional layer of structure to support the students’ development of their own navigation strategies.

In this paper, we examine how an electronic analytic map could provide sufficient structure for students to navigate a HLE.

The Map

One of the significant features of a map is that it can provide a gestalt view of the system as a whole rather than making it too linear. Perceiving an arrangement as more than the sum of its parts is particularly important in HLEs because it assists the user in understanding how different resources or concepts are grouped and connected within the terrain. The benefit of using maps is that they allow for the same information to be organised and approached from different perspectives, which could suggest different meanings and relations for students to investigate. In this dimensioned structure, students are in a position to know each time where they have been and what they have missed.

Map Description

In order to put a dimensioned structure to a HLE we have devised and used a table originally designed by Dowling (http://www.ioe.ac.uk/ccs/dowling/c2000/index.html) as a component in a MA programme on Literacy, Communication and ICT. The grid, shown in figure 1, was used to deliver an on-line session on the design and use of Internet resources for pedagogic purposes (http://www.ioe.ac.uk/mediaculture/it/pedagogy/). In this on-line session, Internet and First Class conferencing were used as the prime teaching resources. 

The grid maps a number of approaches to pedagogic matters relating to a range of ICT sites. The issues situated in the column headings refer to different perspectives of different theoretical fields. The rows of the grid correspond to five different pedagogic sites, which refer to potentially empirical fields or settings and might be better understood as locations (i.e. objects and/or specific instances) (Brown and Dowling, 1998). For example, ‘CMC’ might refer to the use of First Class, and ‘Hypermedia’ to the Internet use. 

	Issues


	Skills & processes
	Practices
	Critique
	Knowledge
	Relations

	Sites
	
	
	
	
	

	Multimodal texts
	A
	B
	C
	D
	E

	Authoring software
	F
	G
	H
	I
	J

	Digitising of knowledge
	K
	L
	M
	N
	O

	Hypermedia
	P
	Q
	R
	S
	T

	CMC
	U
	V
	W
	X
	Y


Figure 1: The on-line Grid (the electronic version of the table is located at the following site: www.ioe.ac.uk/mediaculture/it/pedagogy/)

The students were encouraged to investigate as many cells of the on-line grid as possible, starting anywhere and in any sequence. Clicking on one of the header cells refers the student to a description and follow-up reading. For example, clicking on the header 'knowledge' calls up the page with a description and references as follows:

Knowledge
These issues concern possible developments in the nature of knowledge in the digital age. What is the difference/relation in nature and accessibility of knowledge, on the one hand, and information, on the other? The development of effective pedagogy will clearly be influenced by precisely what we think knowledge is.

Shoshana Zuboff's industrial anthropology is relevant, here, and see also, Newman, R. & Johnson, F. (1999). 'Sites for Power and Knowledge? Towards a critique of the virtual university'. In the British Journal of Sociology of Education. 20(1)

                                         Figure 2: The ‘Knowledge’ issues heading

Whilst, clicking on the header 'Authoring software' calls up a page with the message:

Authoring Software
Here we might look not just at word-processing, but authoring and editing software in a range of contexts. These might include film and animation software and so forth. See SEFTON-GREEN, J., 1999, ‘Digital technology and the end of media studies?’ The English and Media Magazine, No 40, Summer 1999, pp. 28-34.
                               Figure 3: The ‘authoring software’ sites heading

[image: image1.bmp]The two headers identify a cell, ‘I’, which in turn calls up a question as a prompt:

                                                       Figure 4: cell ‘I’

This map, while it lays a structure on some literature and views about ICT, is essentially a cataloguing structure and not a structure of a particular field. In fact, it indexes many theoretical and empirical fields. However, the map does not exhaust the terrain; it does not represent a closed space. This space is what we have manufactured it to be and does not embody a number of general principles which determine the headings we have chosen. The only principle on which it was based was that the issues contained had to be relevant to the MA programme in which it was used. 

After investigating the cells, students were encouraged to post any ideas, comments and experiences to the conference site. We were able to form a view on their navigational strategies through interviews, posted comments, observation and group discussion. Their interviews and posted comments were reviewed and analysed in terms of Dowling’s theory of exchange and pedagogic relations. Exchange relations locate the transmission and regulation of the principles of evaluation of potential performances with the acquirer (e.g. student). The opposite of exchange relations are pedagogic relations, which locate the principles of evaluation of potential performances with the transmitter (e.g. tutor) (see Dowling, 1999b). In our case, pedagogic relations would require guiding the students through the map and suggesting a navigation strategy. Exchange relations would mean letting the students decide on how to use the map and construct a navigation strategy.   

Discussion

As we have said, the grid functions primarily as an organised cataloguing space. In the table, the intersection of columns and rows generates twenty-five cells. The utility of these cells was not to legislate the order of the students’ interrogation but to offer a range of focuses. Thus, we tried to provide freedom over the number and sequence of cells to be explored. 

Being on-line, the map could be flexible enough to allow different degrees of task structuration, from very closed to very open. Students could follow the links, which were offered in the table cells. From these sites they could follow still more links to track down relevant information on other sites. The task could be even more open ended. The students could eventually use search or even meta-search engines to search related issues in an infinitely open hyperspace. Further, the map could have been designed as a cube with three dimensions on which students could investigate the issues and sites from the perspective of the time, or the educational level.

When designing this sort of activity, there is always a tension about the extent to which the task needs to be highly directed when presented to the students. On the one hand, there is the facility to include an extended range of information potentially accessible. On the other hand, there is the challenge to impose an appropriate degree of structure. As designers, we were faced with a dilemma. If the task was too sharply focused, then it would reduce to the trivial the potential of exploration. However, if the task was too open, then anomie might prevail. 

Because the cross-referencing of different sites and issues provides a very broad experience itself, it required more stringent control and monitoring. For this reason, we had provided an outline of the relevant subjects and had placed in each cell specific references available to the students as print out resources, links to selected on-line commercial and educational websites, and journals (see figures 2,3). In addition, comments (i.e. authors’ contradictory statements), and questions to be addressed, which could work as prompts and facilitate students’ engagement with the theoretical issues underlying the activity, were offered (see figure 4). 

As one student commented: 

You had put up some questions to consider…and that was really useful …[it] was good to have something there to help you get started if you need it. ST1 

It seems that we managed to provide adequate structure to a fairly unstructured theoretical space, which students had recognised: 

The best thing about the grid I think is structuring the concepts. I don’t want to say structuring the knowledge but structuring…putting a sort of structure to the task or the information that you wanted us to look at. ST4

I think having a grid and a structure is good because that actually does focus on different aspects. ST8

However, the map structure itself was not enough to help the students engage with the activity.

Narrative Structure and the Map 

In the session, students were given a structured space, a map. They were aware of the overall structure of the grid and, in terms of their ‘journey’, where they had been and where there was still to visit. However, they were not provided with a narrative to navigate the map. Students could have developed a more systematic navigational strategy. That is, they could group different sets of elements according to the principle indexed in the row or column headings. For example, the development of an appreciation of the stability or instability of social relations as we move between the various sites would require that their activity be contained in the fifth column of the map. Instead of developing their own narrative, one that would help them go through some issues in a meaningful way, it seemed that students were rushing to cover as many cells as possible unaware of what they were supposed to be doing. 

A typical observation was:

It wasn’t really clear why we were doing what we were doing and what we might get out of it at the end. ST2
This foregrounds a point which is central to our analysis. A pedagogic relation requires that the students’ actions are guided by the transmitter (e.g. the tutor). The students were expecting to be guided through the map and, however well structured the map was, the extensive amount of information presented in the grid made the task seem extremely hard to grasp. The judgment for appropriate action, indeed judgment about the grid itself, was shifting towards the students. This is shown in the following responses from the students:

I think that the grid…was too big sort of technically …I would have wanted more time to really work out what all these things actually meant…I felt somebody had spent a lot of time really thinking about this and really working it out and here I was and I have five minutes and couldn’t really quite take it. ST6
 …maybe the problem was…that there were too many cells for the number of people…ST1
However, there were some students that had thought they should have followed more systematic navigation strategies:

 …perhaps we…[should] have focused on, I don’t know, one of the sites or one of the issues. ST6
…you often see this sort of structure in books, and you know there is a top right hand corner and a bottom left hand corner and there are ways of kind getting through it…and different sort of progressions. ST2  
If they had been able to take more time, it is possible they would have developed more systematic navigation strategies rather than browsing haphazardly. However, the effectiveness of this strategy was a decision which students themselves had to make. We might question whether letting the students develop their own navigation strategy can be described as effective pedagogy. By effective pedagogy, we mean the situation where pedagogic rather than exchange relations prevail (Dowling, 1999a; Brown and Dowling, 2000); in this case a situation where the principles of developing and implementing a navigational strategy would be located with the tutors rather than the students. In order to make the conceptual space more accessible to the students, it seems there is a need for greater degree of pedagogic authority.

Conclusion

In the Homer HLE, there were two levels of structure. There were the activities, which students were required to undertake, and there were resources and concepts, on which students were able to draw. Students need to be aware of both levels of structure to navigate a hypermedia resource in a meaningful way. In order to navigate a space, they need to know the starting points, the end-points and their current position. If the journey is the narrative, then positioning and potential routes are indexed by a map. What we have come to understand from our exploratory study is that educational hypermedia activities need to provide students with both a map and a narrative. This is because the map puts some structure on the space intended for exploration, while narrative puts some structure on the way it should be explored. 

If students are only provided with a ‘narrative line’, they may not be able to locate themselves in the system other than by retracing their steps, as narrative does not provide a coherent structural conceptualisation of the system. This, in turn, does not leave the learner in control of a methodology for developing their own narratives nor developing a meta-narrative (making general statements about a narrative). In the Homer Project, students were provided with a notebook to record their journey and a model answer to provide the final goal. It seemed, though, that the notebook and the model answer were not enough to help them make sense of the structure of the electronic resources (Laurillard, 1998, p.239). Making sense of the electronic structure is important because it has been indicated that in educational instances where students did not have a clear idea of the structure of the medium, their approach to the activities tended to become unfocused and over-engaged with the “task syntax” (the operational use of the hypermedium) rather than the “task semantics” (the educational activity and the overall goal) (Laurillard et al., 2000). 

Our response was to provide students with an analytic map to develop a conceptual view of the hypermedia resource. In our case, the hypertextual and visible structure of the map enabled a degree of delegation to the student of the principles of the activity. For example, the students were able to decide on their navigational route, and indeed whether, or not, to visit any particular cell. However, these facilities simultaneously reduced the potential of the activity to realise specific pedagogic objectives that may rely on particular choices of cells.

In this activity, it seems that the map structure alone was not sufficient to develop and sustain an effective pedagogy. In our study, exchange relations were predominant as the principles of evaluation tended to reside with the students. What we needed to do was to pedagogize our map. The act of pedagogizing would have entailed making the objectives of the session clearer and devising a narrative structure for the task. 

The interesting and challenging feature about this analytic map, as stated in the beginning, is that it provides the learner with a gestalt view of the system. This means that the same information perceptually organised and approached from a different perspective would uncover and bring forward different meanings. Thus, the students, instead of randomly choosing to navigate individual cells, could have navigated the map either horizontally or vertically to investigate an issue from the perspective of the different sites, or a site from the perspective of the different issues. However, they did not develop their own narratives, which would have enabled them to navigate the map in more structured ways. Nevertheless, it is the development and expansion of a systematic set of journeys that would have helped the students to generalize and produce a principled structure of the grid as a whole. Only when the narrative becomes the object of some reflection (high-level narrative or meta-narrative) are the users in a position to make general statements about it.

In the activity presented in this paper, the space to be explored was highly structured, but the activity was loosely structured. Mere structure of the space to be studied cannot predetermine its use and thus give meaning to the task. It would seem that a greater degree of pedagogic authority is needed in order to make the conceptual space more accessible to the students. From our analysis of the students' actions and responses to the task, we have come to understand that HLE activities need to provide students with both a map and a narrative. 
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How does the ability to write, or manipulate text and images change the authority of the message? 





What is the possible status of a photographic image? 





Where and how is knowledge produced and what status does it have when published in electronic media? 
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