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Introduction

This paper links to the paper also presented at the BERA conference (2003) entitled The Design of the ESRC TLRP ‘Learning How to Learn’ Project, which forms the theoretical and practical foundation for this paper on networks.
  
Level 3 Network data

This paper will consider what we know about networks, the role of investigation of networks in the research design and the kinds of data we are collecting to answer our research questions.  One particular instrument, a network mapping exercise, will be described and analysed, and the implications for its development and use discussed.  This paper is written in a spirit of exploration, reflecting our early attempts to analyse networks with which schools are involved.
The nature of a network

Many of the studies in education may talk of teacher networks, but give us little understanding of the mechanism of the networks as such (e.g. Lieberman, 1999; Lieberman and Grolnick, 1996).  Rather, they tell us about the work of a group of teachers undergoing some kind of professional development activity outside of school (which might subsequently have an impact on the school).  This is of course a form of network or networking, but tells us little of the range of such networks that might impinge on a school or how these networks might relate to a particular innovation or initiative such as the Learning how to Learn Project seeks to take.  We take a straightforward definition of a network: connections among schools and from schools to other individuals and organisations.  (‘Networking’ will thus be establishing or using these connections.) These connections may come from individuals or groups within the school and be based on personal relations, role in school or any other basis.  There is no implication that the network connections are indicative of the school as a collective rather than a result of the many different individuals within it, although the extent to which networks or networking are encouraged and supported may be.  Our initial interest was in the outward connections that a school makes, but early work in schools made it evident that there are many incoming connections that are important; for example, other projects, government programmes and interventions by the local authority.

The network or networking activity can be seen both in terms of the Project itself, i.e. the way in which teachers and schools in the Project make and use connections among themselves (across schools), and in terms of other work going on in the school.  In the former case we may obtain some indication of the way sharing and creation of knowledge is taking place related to the substance of the Project (questioning techniques, feedback, sharing criteria and self/peer assessment).  In the latter case we are concerned with an indication of the general climate related to organisational learning (see Figure 3 in The Design of the ESRC TLRP ‘Learning How to Learn’ Project).
It was envisaged in the proposals for the project that an important part of the network level would be electronic networks, and we chose two LEAs to work in that were part of what was called a Virtual Education Action Zone (VEAZ). In this VEAZ schools in two authorities, separated by a several hundred kilometres, had the potential to communicate and share expertise and activities by various electronic means. Thus we envisaged that the data at this level could in part be found in electronic interactions; for example, through activity in discussion groups. Such electronic communication and collaboration has great potential and promised much at the beginning of this century, but progress has not been as fast as the team had initially envisaged. The implication of this was that we had to widen our interests in the kinds of networks and communications used.

The literature on researching networks

The problem of the limitations in some of the literature noted above makes it difficult to draw on existing work to either understand the nature of educational networks or to see how they might be researched. There is also an issue of what we see to be the purposes of the networks, or more correctly how we theorise about them.  The work by Lieberman (1999) and her colleagues takes a professional development perspective.  This perspective does not have a clear theoretical foundation, say, in views of teacher learning or curriculum change, but is by and large a collection of beliefs and principles, that have more or less empirical foundation and theoretical significance.
 Taking a teacher learning perspective might lead us to theories that are concerned with communities of practice (Wenger and Lave, 1991; Wenger, 1998), where issues of connections within and across communities are of interest. In this context the idea of network is implicit and the mechanisms are those concerned with the operation of communities. Interestingly, Wenger (1998, p. 74), and Wenger et al (2002, pp. 43-44), contrast networks and communities of practice by attributing to networks an informality and only being about relationships and not about ‘something’.  They seek to argue that networks imply only a shared interest, and not a community of practice, though they see such networks as starting points for communities (Wenger et al, 2002, pp. 70-71). In contrasting network theory (where the focus is on social structures) with communities of practice, their concern is not with the relationships (the connections) as such, but with the nature of what is shared and learned that forms the basis of cohesion in a network (Wenger, 1998, p. 283). This is the ‘something’ referred to above. 

If we take not ‘what is… learned’, but ‘what is shared’ in Wenger’s communities, we could focus on knowledge, and in particular how it is created and transferred, a major concern for this Project.  Paavola et al (2002) argued that to cope with the situation in which knowledge creation was a focus, rather than learning, they wanted to add a third metaphor to the two that Sfard (1998) originally used to cope with the two dominant views of learning (acquisition and participation metaphors).  They argued that, although contemporary learning theories take a knowledge construction view of learning, the fact that they are largely applied to novices makes them less relevant to studying experts and how they create new knowledge. Hence the need for a knowledge metaphor. They used this third metaphor to examine the role of networks in defining expertise (Hakkarainen et al, 2003a).  Their work is among the most complete attempts to undertake an analysis of knowledge creation and sharing across networks, though their focus is on networks within organisations, rather than networks of organisations, or networks of individuals in different organisations.
  This is not the place to give a full account of their work and so here only a few important features of networks will be drawn out that help us to analyse some of the data we have collected.

In looking at those organisations (and the teams within them) that need to be dynamic in knowledge intensive sectors (e.g. IT companies), they suggested the following features:

· Cognitive diversity and distributed expertise are both important for knowledge advancement.

· Network density, that is a measure of the general cohesiveness, was an important indicator of a network.

· Centralisation, that is the cohesiveness around particular actors in the network, was also an important indicator of a network.

· Advice size, that is the amount of advice that a team provides for others in a network, giving an indication of the role of a team in a network.

· There are a number of mechanisms for explaining information distribution that are important in knowledge sharing: mutually linked team members who know each other’s expertise; affiliation networks, where individuals meet in various different groupings and guises that builds up trust and knowledge of each other; social contagion that can operate where attitudes and behaviours spread through influence (a one way process), when individuals don’t know each other.

· Strong and weak linkages are both important in a network.  Strong ones are reciprocal with redundancy and allow complex uncodified and tacit knowledge, which is context bound, to be exchanged.  Weak ones can be one-way, non-redundant, and allow simple, codified and context free knowledge to flow across the network.  It is necessary to have many weak links to feed the strong ones by updating a team or organisation’s knowledge base.

· There is a need for both embedded links (based on personal relationships rather than formal relationships to which both sides are more committed) as well as arms-length links.  (Embedded links are strong linkages.)

· It is important to have brokers who can work across boundaries between communities to allow sufficient shared knowledge to interpret and understand practice and distributed knowledge to bring in new ideas.  There is also a need for social areas to encourage informal contact.

· The team in an organisation is less important than the intensional [sic] network, i.e. an individual’s personal social network outside the organisation.

· They also report that ‘knotworking’, short-term group work on specific tasks, with its rapid pulsating work rate among people who may not initially know each other is an important socio-cultural aspect of expertise.

As is indicated in the ‘brokerage’ feature, communities of practice are an important organising concept and a basic construct of the work of Hakkarainen et al (2003a), and their presence is in itself an important feature.

These are the kinds of features that will need to be borne in mind to use as insights on networks. Because our focus at Level 3 is outside a school, these feature may not all be relevant, as they are largely drawn from research on internal features of organisations.

Before looking at the kind of data on networks that could be collected, let us turn to the research questions that relate to this level.
The research questions and causal model

Level 3 data could contribute directly to three of the Project research questions listed earlier:
a. investigate what characterises the school in which teachers successfully create and manage the knowledge and skills of learning how to learn; 

b. investigate how educational networks, including electronic networks, can support the creation, management and transfer of the knowledge and skills of learning how to learn; 

c. attempt to develop a generic model of innovation in teaching and learning that integrates work in classrooms, schools and networks.

The first question (a) sees network activity as a characteristic of the school.  As indicated, it is known that in organisations that are knowledge intensive, external networking is an important characteristic (Hakkarainen et al, 2003b).  Thus, if we can show that schools have good or intensive networking (however these might be defined), we can investigate the extent to which this relates to a school that is a learning organisation and effective in terms of teacher and student learning (Levels 1 and 2 in Figure 3; The Design of the ESRC TLRP ‘Learning How to Learn’ Project).  The second question (b) directs our attention to the nature of the knowledge creation and transfer process and we need to understand the mechanisms for this to take place.  The third question (c) is our desire to seek some generic model across the three levels. In this paper all that needs to be said is that the nature of the theory at the network level, discussed earlier (e.g. dealing with teacher learning or knowledge creation), has a bearing on this question.

In relation to the research question (a), we could seek to obtain some kind of measure of ‘networking’ that corresponds to the ‘Schools’ level of engagement with interventions’ (Figure 2 in The Design of the ESRC TLRP ‘Learning How to Learn’ Project), though we also have to realise (from Figure 1 in The Design of the ESRC TLRP ‘Learning How to Learn’ Project) that network activity in relation to the Learning how to Learn Project contributes to the measure of this intervention (for example, whether a person from the school comes to a Project school co-ordinators’ meeting and any impact that might have in the school through sharing insights gained). The measure of ‘networking’ could then be used in the casual analysis in terms of a measure of antecedents, as noted earlier.
  We could also see networking as a mediating or context variable, and in which case we will need narrative data that will help us to understand the links in Figure 2 (The Design of the ESRC TLRP ‘Learning How to Learn’ Project). For this purpose we would want to study cases of particular schools and their networking practices, integrated with other Level 2 data of this kind. We could also use these qualitative accounts for research question (b), where we would need to understand something of the nature of the networks used by teachers, particularly given the lack of such research specifically on schools, indicated above.  In this case, however, we would want our narrative accounts to focus on the networking and the specifics of the knowledge creation and transfer that emerges (or not).
The data sources on networks

A number of data sources are shared with the other two levels, especially Level 2: interviews of headteachers, school co-ordinators and LEA co-ordinators for the Project and critical friends; and Logs maintained by co-ordinators and critical friends.  But, given the importance of understanding the nature of the networks, we created separate data collection instruments.  The initial focus on electronic networks led us to create a questionnaire on access to and the extent of use of information and communications technology (ICT) to support professional work, including communicating with other teachers.  We also added an audit of ICT access, so that we could judge the relative use of it across schools against this access.  Finally, we wanted to find some way of investigating the networks of which teachers and schools were part.  The obvious way to do this would have been to employ the ‘social network analysis’ used by Palonen et al (in press) to see how different people in an organisation created and shared knowledge.  However, the prerequisite of this approach is to be able to list all the people in an organisation (or network), and ask each person to say, for all the other members of the organisation, if they: seek advice or new information from them; take part in informal discussion with them; or collaborate with them. Unfortunately this condition does not exist in our Project as we do not know who, or with what, teachers might link outside the school.  Instead we created a mapping exercise, drawing on the work of the ImpaCT 2 research project, where concept mapping was used to investigate students’ understanding of the role of computers in today’s world (Somekh et al, 2002). Although this is based on concept mapping, the students were being asked to create a map of the computers they knew about and how they were connected, and subsequently the students were interviewed.  In this sense it resembles a network of nodes (computers) and links (how they are connected).

The mapping exercise we developed is described next.
The network mapping exercise

We asked Project school co-ordinators and LEA co-ordinators to draw what they saw as the networks their school or LEA were involved in.  Specifically they were asked to visualise these networks and to indicate to and from whom and how communications are made.
  Prompts were included about the shapes of any nodes and the representation of links to help respondents clarify what they were trying to show.  In some cases we recorded the respondent as they completed the map, including prompts and explanations sought by the researcher (in her attempt to match what the respondent said to what they were doing as part of the drawing process).  Respondents spent about 30-45 minutes on the exercise and drew the maps on A3 paper (210 x 297 mm).

Not withstanding that there existed ways of analysing networks from the work of Hakkarainen et al (2003a) and Somekh et al (2002), their data and the networks they were concerned with were sufficiently different for us to initially take a more grounded approach.  Our analysis developed in a number of stages.  Initially a sub-group of the Project team responsible for Level 3 met and looked at the first set of maps that had been completed, to try to draw up some kinds of categories and ways of thinking about them.  These categories covered: the types of links and nodes, and the structures and patterns of the maps. Members of this sub-group then undertook analysis of a map and transcript of accompanying explanations for a particular respondent. This resulted in a response to each of the categories and a listing of references in the transcript to relevant elements of the categories and process of constructing the map.  Subsequently the whole team looked at the same four maps and a brainstorming took place to pick out features and issues about the maps, and also to reflect on the earlier categories and analysis.  The two sets of exercises were combined and an analysis of the same four maps, plus four others (none of these was accompanied by a transcript) was undertaken by one person.
  The preliminary data we present in this paper are drawn from these seven maps, and we do so in a spirit of exploration, rather than as a final analysis.
Example pilot analyses of network maps

The examples we consider are drawn by three members of a local authority that has a strong commitment to networks, three from co-ordinators in schools that were part of a VEAZ, and one from a school that was part of another network initiative.
 The examples and the preliminary analysis described above will be used to explore the issues of analysis: 

What are the maps reflecting about the respondent or her situation?

What features of the maps should we pay attention to?

What research issues about the nature of this instrument do we need to consider?

How will we use the analysis?
The nature of the maps

The instruction to respondents indicates that they are to map the communications, but some create a concept map; for example, where they show their ideas on structure of, or general relationships in, the local authority or the school system of which they are part. This in turn corresponds to a diagram representing a systemic or organisational structure rather than a map of links (see Figure 4 for an example with some of these features).  This contrasts with those who really do focus on the links of communication as they see them (e.g. Figure 5).  In part this relates to whether the respondents can think or express their thoughts graphically rather than lexically.  Given that they are trying to only show nodes as entities and links as communication, this should not be too difficult. Most used words to give meaning to nodes (as in Figure 5), but did not distinguish links (unlike the respondent in Figure 5 who did).  In particular relationships were not evident from the way the drawing was made, with none of the respondents giving much idea of this.  (Figure 4 implies relationships by showing the school as within concentric circles, but as noted earlier this implies an organisational view to some extent.) The weakness in this kind of mapping exercise is that, leaving the nature of the communication open, the focus is on the means of communication rather than what is communicated; social network analysis can provide evidence of the latter, but not the former.  Three respondents referred indirectly to ‘knowledge’, (although this was not represented in the maps): the input from a course that someone from the school had attended; the idea of (in the future) putting exemplars of practice on the web for people to access; best and good practice being disseminated around the network. In one case a respondent said in the recorded comments that the network was “the dynamic movement of people”. 

Features of interest (categories)

Identifying features of interest will allow us to see if the maps are tapping into theoretically (and empirically) important features and also to be able to say something about the specific networks that schools identify (or local authority staff identify as being available to schools).  In other words the analysis is across schools, with regard to particular features, not the holistic analysis of a particular school’s networks.  This latter analysis will be discussed later (The use of the analysis). The list of features of networks derived from Hakkarainen et al (2003a) by and large relate to the headings of the categories derived from our team’s initial work (nodes, links and structure/pattern – see Appendix 1), as indicated in Table 1.  Each of these headings will be considered in turn.

Table 1: a comparison of map categories and features of networks from the literature.
	Categories derived from maps
	Features of networks from Hakkarainen et al (2003a)

	Nodes
	Cognitive diversity and distributed expertise; brokers; social areas; knotworking; communities.

	Links
	Advice size, mechanisms of information distribution (e.g. affiliation networks); strong and weak links; embedded links; intensional network.

	Structure and pattern
	Network density; centralisation.


Nodes

The nodes derived from our analysis of the maps created some match to each of the features of networks and, for each of these features, examples from the maps are given (Table 2; the letters in parenthesis indicates the respondent). In many cases there is a high degree of inference in seeing the link of the examples with particular features. For example, there are references to HEIs and these are taken as sources of expertise and hence an indicator of the ‘cognitive diversity and distributed expertise’ feature, even though the nature of any link is actually not specifically known.

To illustrate this match consider Figure 5 where School M Project co-ordinator identifies a rich set of nodes (Table 3).  The strongest feature is that of ‘cognitive diversity and distributed expertise’. Without knowing the expertise used, and whether the school can easily make contact when there are several intervening people or organisations, it is not clear if they can be, or are, used by the school.  The nature of these different roles and people providing expertise will determine the issues that they can help with, and in relation to the Learning how to Learn Project, for example, their use might be slight.  It is significant that there are almost no social areas for informal contact, though the VEAZ conference will almost certainly provide this opportunity, but only on one occasion per year.  Brokers are not identified as nodes, but some of the links are through individuals and these could act as in this capacity.  The potential of these people are only relevant in as much as the two schools they link to (K and W) would need to be seen as experts that they do actually consult.  The overall impression is that, although this is a rich network, it is not really so strong in terms of the important features of a network.

Table 2: a match of features of networks against ‘node’ categories from maps

	Feature of network
	Map node categories
	Examples on maps

	Cognitive diversity and distributed expertise
	People
Role
	Trainer (M)
Local artist (M)

Literacy expert (M) 

Think tank (M)

University/college (K, PD, VC)

Critical friend (PD, VC)

	Brokers
	People 

Role
	Critical friend (PD, VC)

LEA adviser (PD)

	Social areas
	Places/events
	Teacher centre* (RM)

	Knotworking
	Things (projects)
	Sub-network as task (RM)

Key stage 3 work** (K)

London Challenge (VC)

	Communities
	Issues

Events

Groups

Organisations***
	National association of advisers [NAACE] (RM)

Headteachers/Deputies (RM)

Support services (M)

Learning to Learn team (M)

Sub-network (PD, VC)


*There will be social areas in such centres, but they usually function as locations for resources or courses, so more directly as sources of knowledge.
**Key Stage 3 is period of schooling from aged 11-13, and represents a focus of a government initiative to improve student performance.

***Where these include an organisation such as a professional body that forms a community for a subject grouping etc.
Table 3: features of networks matched against the School M map nodes
	Feature of network
	School M map

	Cognitive diversity and distributed expertise
	Trainer 

Local artist 

Literacy expert 

Think tank 

Support services

Support networks

Businesses

Key Stage 1 support

Key Stage 2 transition support

	Brokers
	(People indicated in links could be brokers)

	Social areas
	Conference [possibly]

	Knotworking
	Key stage 3 transition work

	Communities
	Support services

Learning to Learn (team)

VEAZ


From the three tables it appears that the category system from the maps can pick up some of the important features of networks, but not sufficiently widely.  On the other side of the coin the maps indicate other features not indicated, which might have some bearing on the effectiveness of the network. For example, the role of organisations outside the school, and the use of virtual elements (e.g. web site and virtual teacher centre).

Links

Looking now at the ‘links’ indicated in Table 1, it appears that the map categories provide information on some of these (see Table 4), but that there is little evidence of the features in the examples.  Again Figure 5 exemplifies this, where links are only shown as means of communication or the person involved.

In most of the maps or the associated recorded commentary, ‘reciprocity’ and ‘formality’ are mentioned but it is not possible to link them directly to network features.  It is very striking that even something such as ‘strength of links’ is not evident in any of the maps, with frequency of contact being the nearest indicator, but then only from one respondent.  (In fact only two respondents provide most of the evidence for Table 4.)

Table 4: a match of features of networks against ‘link’ categories from maps
	Feature of network 
	Map link categories
	Examples on maps

	Advice size
	None
	No evidence

	Mechanisms of information distribution:
	
	

	mutually linked team members
	Reciprocity
	Subject links (RM)

Links among schools (RM, VC)

	affiliation networks
	Formality
	Links among schools (RM, VC)

	social contagion
	Formality
	Influence role of the LEA (VC)

Conference (M)

	Strong and weak links
	Strength
	No evidence

	
	Frequency
	Weekly meetings (RM)

	Embedded links
	Formality
	Personal networks (RM)

	Intensional network
	Formality
	No evidence


Structure and pattern

The features of networks related to these two types of map categories are ‘network density’ and ‘centralisation’, which are derived from being able to relate individuals in a network through social network analysis.  The mapping exercise does not contain this kind of information and, the fact that the resulting map is a personal representation, will convey the respondents’ perceptions about the networks rather than quantitative measures.
 The map structures depicted are largely sub-networks and their interconnections, though in the case of schools they may also have a pattern of being a hub (with spokes), as Figure 5 illustrates.  This particular map also shows the school as the centre, and this again reflects the natural perception of the respondent. (The LEA respondents, who made a point of the LEA not being at the centre or in control, have neither an hierarchical structure nor a central hub.  Figure 6, by an LEA respondent illustrates this, and also the predominate ‘network of networks’ pattern.  However, note that few of the networks interlink and in one case the sub-network is isolated (Metacognition 1).

This LEA respondent also shows how a map that is apparently a set of sub-networks actually does not show how each of the sub-networks actually communicate, rather it shows a network organisation.  This reflects the view of a planner and administrator of the collection of networks, rather than an ‘operative’ in the networks, and again is a limitation of taking someone’s perspective on a network.

One aspect of the maps is to consider the extent to which they are ‘inward or outward looking’, which might have some implications for the ‘cognitive diversity and distributed expertise’.
 Schools are inevitably looking outwards, as all the examples indicate (Figure 4 shows this less so than Figure 5). Interesting, however, the number of links to agencies or individuals outside the LEA are rarer; Figure 5 is typical in this respect.  The LEA advisers who responded were more mixed in this outward looking view, with Figure 6 being an example of the most inward looking. (The fact that the networks in this LEA are part of the NLC, a national initiative, gives them a strong element of outward orientation, though it was not indicated on the map or in the recorded commentary.)  Few national agencies are referred to though they offer considerable sources of knowledge to schools and LEAs, both electronically and by more conventional means of communication.  Of these communications, few are of the type that would be seen as characteristic of effective networks.  One example of such an effective source would be a professional association, mentioned by RM (see Table 2, Communities), though whether the nature of these communications would be helpful is unknown.  The desire to set up electronic discussions is an effort to stimulate this kind of networking but, until our questionnaire data are analysed, it will not be possible to say whether this is occurring.

Research issues

In terms of this as a research tool, what are the issues that arise?  We have already discussed the fact that the map is a person’s perception and, not only is this subject to limitations of knowledge (e.g. about what is happening in the school or LEA), but it is difficult to represent some of the structural and linkage factors.  (The latter is because the providers or receivers of links are not also consulted.) One way of considering the impact of perception could be to compare different people trying to represent the ‘same’ networks.  We have in the case of LEA respondents four individuals who occupy different positions in the same authority (three of whom are in this pilot sample) and a comparison of their situations is instructive.  One (PD) was leaving a role of being responsible for the NLC networks, while another (VC) was taking over this role.  A comparison is, however, difficult because in the latter case there was considerable lack of knowledge at the time the mapping exercise was undertaken.  A third LEA adviser (RM) has a role related to ICT and manages the teacher centre (already noted).  This role is reflected in the focus of the map and associated commentary. In particular the groups that form the sub-networks in both of the other two advisers’ maps, are not indicated by this third adviser. This reinforces the idea that we are not recording networks as such, but the networks that the individual is involved in or knows about. Taking maps done by co-ordinators in different schools in the same LEA will not be an adequate comparison of different perceptions of the same situation, because many of the links may be unique to the school.  It may be possible to see how say, a headteacher and a school co-ordinator would represent their school, but these data are not yet available.

A second issue, indicated earlier, relates to the extent to which respondents can articulate networks in such an open mapping exercise.  They are not given a language (nomenclature) to express the network, they have to define what is included without prompts (e.g. it is likely that had they been reminded about links to national agencies, more would have been drawn, though they were asked to think externally to the LEA), and they may not be able to express themselves graphically.  This resembles the situation in an unstructured interview, though with less opportunity to probe or explore perceptions without bringing the drawing to a stop.  One approach would be to give the respondent a set of tools to represent various features that are relevant (drawn from the literature), however, that will emphasise certain elements and may encourage the respondent to ignore others.
  Another approach would be to conduct an interview, and sidestep the drawing issue, conducting it in an unstructured or semi-structured fashion.

The third issue stems from this; the extent to which the map, unsupported by a transcript of the commentary, are legitimate data.  This question arises because it is not always possible to administer the mapping exercise with a tape recorder and researcher to probe (in one case we did it in a group situation where co-ordinators were meeting in a local cluster).  A comparison can be made between the interpretation of a map with and without the commentary, and this was done for one of the cases (VC, an LEA adviser).  This case involved a map that was quite vague with little labelling (a worst ‘graphical’ case).  The main difference in the two analyses, in terms of structural issues, was the fact that the map implied a central role for the LEA (as a hub), but the commentary made it clear this was not so.  In terms of the nodes, these were indicated but not all labelled on the map, but the commentary made clear all the sub-networks that constitued some of these nodes.  The linkages were almost completely missing, but this was not a problem of drawing, rather that they had not yet been established.
  This comparison indicates that there would not be a complete misunderstanding of the nature of the network on the basis of the map alone, but that details may be missed and rationale for the situation unclear without the commentary.  More analyses of these kinds need to be undertaken.

Whatever the apparent difficulties and limitations of these particular network maps, they allow us to explore the possible networks in general and with individuals.  These maps, along with other data, will improve our understanding of the networks that schools have and the extent to which they will support the kinds of knowledge creation and development that of concern to the Project.  However, the use will depend on how we see the data produced in relation to the overall analyses of the Project data, and this will be explored in the next sub-section.
The use of the analysis

Returning to the research questions and the causal model, we can ask how the mapping exercise can contribute to the three approaches outlined in that earlier section.  First, can we create some kind of measure or measures in our causal model, i.e. as an input at the appropriate stage in the model?  The obvious way to do this is to obtain some measure of the number of nodes and links as a measure of network activity related to the school (as Somekh et al, 2002, did in measuring conceptual complexity of the maps students drew as an indication of greater understanding of the role of computers in society).  The maps do not lend themselves to this as we would be measuring the respondents’ understanding and knowledge of the networks, rather than those that exist.
 It may of course be that co-ordinators who have a wide perception of networks can utilize them in supporting their colleagues and the development of the Project in their school. But we would have to distinguish this perception and use from the amount of network activity that was taking place.  Again comparing the headteacher’s and co-ordinator’s perception may go some way towards this, but obtaining a reliable and valid quantitative measure would be difficult, and in any case would be to give us a measure of a mediating variable, not a measure of ‘input’.

This is the second way of using the map, i.e. as qualitative data on how network activity acts as a mediating variable.  For this we would need case studies of network activity in particular schools.  The map could provide one element in such a case study, particularly if it is built on in interviews.  At the end of the Project we will conduct exit interviews with the school and LEA co-ordinators, and part of this can be devoted to networks.  This would be aided if some kind of analysis could be made of the map drawn this year along with other sources of data on networks (referred to earlier) could be the subject of an interview.

The third way, of understanding the nature of knowledge creation and sharing, relies on a clear indication of what is being communicated in the network and we have already noted the limitations of these ‘open’ maps.
 It may be that specific instances of knowledge creation and sharing will need to be examined (some of which may come from the logs or interviews with co-ordinators and critical friends).  Alternatively evidence could be obtained from the electronic environment (i.e. through the Project website).

An alternative approach to analysing the maps

We have also investigated whether we could interpret a respondent’s map through some representation system, which would then allow graphical analysis in the way computer network analysis is carried out, but we are not in any position yet to know whether this will be fruitful approach.  Data entry is an obvious problem, as well as methodological issues such as validity and reliability of the interpretations.
Next steps in analysis and data collection

There are a number of such steps yet to take.  First, a wider range of maps need to be considered in the same way that has been done on this limited sample to confirm the ideas expressed here, and to explore what different researchers make of the same maps.  We also need to explore different individual respondents representing the same situation (school or LEA). In addition we have yet to match other data on a school with the mapping data to see how it inter-relates.  It is also possible to consider analyses that cut across schools to look at the common elements, rather than for the specific maps of individual schools.

Equally important is whether or not we repeat this exercise at the end of the project.  As already indicated, we will be unlikely to obtain a measure of change from these maps, and equally respondents are unlikely to be keen on repeating it.  The conducting of an interview, as noted earlier, built around the ideas from the analysis and perhaps informed by the first map and other data, would be a possible way forward.
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Appendix 1: analysis categories of network maps (Level 3)

Structure

Hierarchy/Non-hierarchical

Nesting

Layering (on top of a school)

Sub networks and their connections

Hierarchies of networks

Hub representation v jigsaw

Simple v complex

Holism/connected v fragmented

Time dimension shown (implied) 

Geographical metaphors: archipelago (floating islands; ruins; school on the mountain

Other metaphors: friendly family bush

Patterns

Spiders 

Spaghetti 

Chains

Isolated 

Networks of networks

Types of Links

Change in quality

Means/process of communication

Formality (formal v informal)

Directionality and reciprocity

Frequency

Strength

Determinacy (indeterminate links)

Gender differences in meetings and mechanisms

Real v potential

Present and future

Types of Nodes

Physical - people

Physical - places

Organisations 

Groups

Role

Things (projects)

Focus of network (literacy, numeracy….government priorities)

Issues

Meeting/event

� This paper is based on the work of ‘Learning How to Learn - in classrooms, schools and networks'. This is a four year development and research project funded from January 2001 to March 2005 by the UK Economic and Social Research Council (ref: L139 25 1020) as part of Phase II of the Teaching and Learning Research Programme (see http://www.tlrp.org ). The Project is directed by Mary James (University of Cambridge) and co-directed by Robert McCormick (Open University). Other members of the team are: Carmel Burgess, Patrick Carmichael, David Frost, John MacBeath, David Pedder and Sue Swaffield (University of Cambridge), Paul Black, Bethan Marshall and Joanna Swann (King's College London), Leslie Honour and Richard Procter (University of Reading) and Alison Fox (Open University). Past members of the team are Geoff Southworth, University of Reading (until March 2002), Colin Conner, University of Cambridge (until April 2003) and Dylan Wiliam, King's College London (until August 2003). Further details are available at: 


� HYPERLINK http://www.learntolearn.ac.uk ��http://www.learntolearn.ac.uk� .


� The reference to Figures 1-3 in this paper are to the these figures in the general paper (The Design of the ESRC TLRP ‘Learning How to Learn’ Project)


� Wilson & Berne (1999) indicate that this lack of theoretical foundation, and in particular the lack of empirical justification, account for what they summarise as the beliefs of professional development. This discussion is part of a developing Project paper that is not yet finalised.


� However, in their analysis of factors in an inventory for assessing networked expertise they showed how in dynamic knowledge intensive organisations, where there is a premium on knowledge creation, an important factor was external networking.


� Lima (2001) has also reviewed literature in the field of social networks in education, but curiously neither the Finish group nor Lima refer to each other’s work.  In part this is because of the different focus, but even on the topic of social networks there is no overlap in the literature drawn upon!


� We are currently developing theory papers derived from each of the three levels to explore the inter-relationships and whether, for example, one theoretical approach might provide a way of understanding all three levels.


� Our earlier discussion of outcome implied only a concern for student outcomes. However, networking could of course be an ‘outcome’, if we take it as important that schools learn to learn in the way that we expect students to do so.  Hakkarainen et al (2003) see it as important that the students learn to network, and this adds an interesting addition to our Level 1 concerns to measure student achievement of learning how to learn as an outcome.


� Respondents were first given a warm-up exercise that asked them to represent the communications they made as an individual.  This focused on non-professional networks, and was not kept by us.


� We have yet to look at issues of reliability of categorisation, as up to now we have been focusing in the main on issues of validity.


� This school, and the LEA with the strong commitment to networks, were part of the Networked Learning Communities (NLC) initiative of the National College for School Leadership (NCSL). The website address is: � HYPERLINK "http://www.ncsl.org.uk/index.cfm?pageID=randd-nlg-index" ��http://www.ncsl.org.uk/index.cfm?pageID=randd-nlg-index�; checked 12 August 2003.  In the case of the LEA, they had several networks supported financially by this initiative.


� Social network analysis focuses on quantitative measures in the analysis that is produced.


� The respondent in the case of Figure 6 was responsible for bidding to the NCSL to fund the networks shown to become part of the NLC, which may also mean that there was little need for that person to consider the detail of the operation of individual networks.  At the time of drawing the map, some of the links were not established (and hence could not be shown).


� It also relates to the issue of network connections, not just going out from the school, but also coming in from other actors.


� NCL are experimenting with ‘Networkagrams’ that define symbols for organisations, key players, networked learning activities, trusted relationships that help learning and knowledge creation, knowledge flows and links among networks (network to network links). Respondents, working as a group of school co-ordinators (called ‘co-leaders’) in a network, draw the map using these signals.


� This point was made in relation to the lack of links in Figure 6.


� The causal model also seeks to measure change in such variable and this is even more demanding of the mapping exercise and it implies repeating the administration some period later.


� Again the NLC Networkagram would be of more use in this regard, but results have yet to be made available to be able to judge this. 


� Evidence on this will be the subject of a subsequent Project paper.





_1110712186.bin

