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This study looks at an example of collaborative activity in Primary schools and aims to 
explore the ways that visual material helps children establish shared meanings. It focuses 
on three distinct questions: 

 
• What are the ways in which multimodal-mapping software can support children’s 

exploration and presentation of ideas? 
• How can the maps produced by the children be analysed? 
• Do  samples of the children’s talk in groups sessions indicates evidence of 

collaboration and negotiation? 

CONTEXT OF THE RESEARCH 

This exploration took place over a period of six weeks in two English Primary schools, in 
each case, about twelve ten to eleven year old children worked with us. Because we wanted 
the software to fit into each school’s planned curriculum we identified, in discussion with 
the teachers, a number of possible topics which might provide a focus for the practical work. 
All the activities were ones that encouraged discussion and negotiation. 

In one school, a Key Stage 2 History topic was selected. Here, the children were 
investigating discovery and exploration in the 16th Century, when early adventurers set out 
on long and dangerous voyages, establishing new trade routes or searching for new lands to 
conquer. Pupils were set the task of being 16th Century explorers, planning a voyage of 
discovery. Pupils were encouraged to think about such things as what provisions would 
need to be taken? What skills would be required of the crew? What likely hazards might 
emerge? 

The project selected in the second school involved pupils comparing and contrasting two 
English country towns. This involved pupil visits to both towns, during which, considerable 
information was collected about the key features- types of shops, restaurants, cafes, inns, 
businesses, churches and tourist attractions. The idea was to investigate and identify the 
similarities and differences between the two towns.  

In each school, on the first visit, we adopted a ‘getting to know you’ approach since we 
were not known to the children and we needed to find out a little about those who were 
going to help us explore the software. We also needed to establish some common ground 
between the children and ourselves and find out about their previous experincces. Next we 
wanted to encourage pupils to explore the use of the mapping software in a relaxed way. To 
achieve this an introductory topic, ‘Planning a Party’ was used, firstly using pencil and 
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paper – an approach with which the teachers said the pupils were already familiar, then 
with the software and here they worked in small groups to produce their party planning 
map using Kidspiration. This mapping software had been chosen by the teachers, from a 
number of mapping programs available. Subsequent visits focused on developing the map 
creation in each of the tasks described earlier, and each group of children spent about forty 
minutes involved in the activity. They worked in groups of three, selected by the teacher. 
The schools had established class rules for group working on computers: Remember – 
listening, sharing, taking turns. To these we added some other rules more specific to the 
software: 

 
• Use a maximum of two clip art images for each ‘thinking bubble’. 
• Always title and save your work frequently. 
• Make sure you can explain your map to others. 
 

All of this practical activity had to take place somewhat opportunistically when the schools 
could accommodate us and we were able to visit them. Although the rules existed they were 
not enforced, but the children were sometimes reminded about them to encourage them to 
stay on task. We included the ‘thinking bubbles’ as a device to encourage the children to be 
as explicit as possible. For this we used the cartoon convention of ‘thought bubbles’, which 
displays a character’s thoughts above their head. In this way we hoped to gain more insight 
into why particular decisions were made. Data were collected over a six week period using 
observational schedules and field notes. In the working sessions, one of us acted as 
observer while the other encouraged and supported the groups 

Because of our interest in the type of spoken language used in the group activity, samples 
of the informal task talk were recorded, transcribed and anlysed, as was the more formal 
presentational session. Copies of each group’s maps were also saved at the end of each 
session. We thought that the maps would help pupils recall their actions and decisions both 
across the time interval from one session to the next and to support them in the final 
feedback. However, the teachers felt it would be valuable for the children who had not been 
involved with the activity to hear about the work. The final feedback session, therefore, 
became more formal than originally planned as it now involved both the other class 
members and the teacher- this change in fact proved a valuable addition.  

INFLUENTIAL IDEAS FROM RESEARCH  

We have always had an interest and enthusiasm about understanding how children’s 
thinking can be stimulated and encouraged. A principal influence on the work we describe 
here has been research into developing thinking and additionally how mapping software, in 
particular, might help in this process. This focus on thinking is an important and necessary 
concern of all teachers and as a key element of childrens’ learning has led to a multiplicity 
of interpretations and the emergence of a range of proposed ‘techniques’for its development. 
As long ago as 1985, Nickerson, Perkins and Smith listed thirty different thinking related 
programmes. Writers like de Bono and Buzan have ensured constant interest in thinking 
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‘development’ since that time. Research by Dawes, Mercer, and Wegerif (2000) and others 
has emphasised the importance of language and discussion in developing thinking. The 
McGuiness review and evaluation of research into thinking skills (McGuiness, 1999) has 
also been influential. Subsequent to this review the DfES categorised approaches to 
thinking development in terms of philosophical, cognitive intervention, and brain-based 
learning (DfES,2000 ). ‘Mindmapping’, for example would be seen as part of brain-based 
learning. The McGuiness study also drew attention to the role which ICT had to offer in 
developing thinking skills. In a 2002 review of the literature, Wegerif summarised the role 
of ICT in teaching thinking skills ‘[…] as providing ‘mindtools’ and as a support for 
learning conversations.’ and also stated that ‘the evidence also suggests that collaborative 
learning improves the effectiveness of most activities’(Wegerif,2002,p2). It was for this 
reason we recorded the children’s task talk.  

In their 1997 study, Wegerif and Scrimshaw looked at the impact of different factors on the 
quality of children’s talk when using computers. This included the type of software, screen 
interface design and the role of teachers. Software, they concluded, when well constructed 
and used in meaningful contexts, proved very productive in encouraging problem solving 
and helping in the development of the children’s reasoning capabilities. Wegerif and 
Mercer (1996) influenced our ideas. They take a dialogic view of collaboration, that is, they 
see meaning as being created through interaction between individuals. Meaning is created, 
in this view, by the sharing of different perspectives and by ‘the ways children 
communicate as members of a group with joint goals’. We feel that in the work described 
here the groups were engaged in a joint enterprise focused on the creation of a product 
which they were to share with their peers on completion through a group presentation. 
Although the term group is used here to describe an organisational arrangement, the idea 
behind all such joint work is that social and collaborative interactions are valuable aides to 
learning. Talking, thinking and visual representation are so closely interlinked in this 
project that it is difficult to tease them apart. The practical work was formulated around the 
idea that in group work there are more talk spaces for children, there may also be a sense of 
security in as much as the shared end product is the work of group rather than an individual. 
Talk space provides the opportunities for the children of explaining, questioning, reminding, 
imagining, listening, thinking out-loud, exploring partly formed idea and making sense of 
the tentative suggestions of others. The model of group work here is that of Reid, Forrestal 
and Cook (1989) which sees the stages of development of interactions within groups as 
engagement, exploration, transformation, presentation, and reflection. 

Using ICT in the form of ‘concept maps’ or ‘mind maps’ in stimulating thinking has been a 
widespread an important area of investigation not only in education but also in other areas. 
The software applications used to develop ‘mind maps’ can be described in numerous ways 
– as advance organisers, story webs, graphical organizers. Many of those available have 
been designed for a specific purpose-some to resolve a business problem, others as a 
research or assessment tool. Mind maps have also been used as a means of communication, 
to help others understand the rationale of an argument or the structure of student’s 
knowledge, illustrating how ideas are interrelated(Novak and Gowin, 1984). The term 
‘mindmap’ was created by Tony Buzan in his work to promote this mapping technique as a 
tool to help improve memory and to generate ideas. In our work, we felt that the maps 
being created by the children did not quite fit into the categories outlined above, but rather 
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were an attempt to represented a ‘shared viewpoint’or concensus. Therefore, we felt the 
term ‘consensual maps’ seemed to be more appropriate; these maps were intended to 
display children’s joint representation of their thinking about the tasks. 

We wanted to use mapping software from the wide range available, which was easy to 
understand, and quick for the children to learn. In selecting a program for use by children, 
an important factor, we felt, is the degree of freedom available to the user to design and 
manipulate their maps. It is also possible that many choices presented in complex menus 
can be confusing. In discussion with the class teacher we felt that we needed multimodal-
mapping software which would enable pupils to organize their thoughts and use colour and 
imagery to present information attractively in a style that suits them. 

There are many commercial ‘concept mapping’ programs available, some of which are less 
intuitive than others; some contain over busy ‘icon complex’ screens. Others with a 
‘business’ focus are less appropriate for children. We chose Kidspiration that offers the 
user a friendly interface, manageability, ease of use, and flexibility. It also provides a range 
of templates to be used when a more structured approach is required. Kidspiration software, 
generating as it does, images and text, which we see as being alternative forms of iconic 
and symbolic representations, was particularly appropriate. The software affords plenty of 
opportunities for pupils to speedily modify and revise the images, colours and structures of 
their maps, to represent their discussion and save the result. This means that the maps can 
be manipulated until the children feel it best represents their ideas. We felt that such ‘maps’ 
would provide a visual representation of the children’s understanding about the task which 
would be both efficient and succinct.  

ANALYSING THE MAPS 

A number of approaches have been put forward to analyse or ‘score’ maps (Novak and 
Mussonda, 1991; McClure and Bell, 1990), most of the techniques used relate specifically 
to the mapping of concepts or propositions. For example, one approach is to look at the 
hierarchy of concepts within the map, grouping these in order of significance and awarding 
points depending on whether the concept is positioned at the top, middle or bottom. A 
second approach awards points based on an evaluation of the validity of a ‘pair’ of concepts. 
A third method is to scrutinise cross links on a map, and add points for links that return to 
higher level ‘key’ concepts. A further method takes account of the overall organization of 
maps, awarding points for creativity in design and the cohesiveness of the overall structure 
(for examples of approaches to the analysis of childrens maps see Mavers et al. 2002: 
Pearson and Somekh, 2003:Somekh and Mavers, 2003).  

We felt that although providing useful ideas for us to draw upon, none of these techniques 
was quite suitable for our particular context of ‘consensual maps’. However, we did feel 
when looking at the maps carefully that although these were visually quite different they 
demonstrated some similarities. Therefore, we felt there was value in giving the children 
appropriate recognition for their achievements, so an alternative method of analysis was 
necessary. 
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The first strategy was based on the differing features of the eight maps which could be 
clearly seen such as the use of free and attached icons, label descriptors, list of items, 
qualifying statements or questions, different types of nodes and links and illustrative or 
analytic use of colour. The maps were then codified so that each different feature was 
identifed in a specific and stylised way, that is by using a different icon for each text type 
(see Figure 1).  

 
 

Figure 1: Task definition 

This revealed much more clearly the systematic way the children had taken to creating their 
map and also made it possible to compare maps in each task group and across both tasks in 
a more realistic manner. By giving each identified feature a nominal score of ‘1’ it became 
possible to rank the maps in a way that reflected their complexity. Athough it was clear that 
colour was sometimes being used to discriminate between categories rather than for 
aesthetic purposes so far we have not found a way to include this in a numerical way. While 
the stylised representation of the maps made them comparable it still does not seem to fully 
capture in an adequate measure the overall intricacy of the children’s efforts. 

The second approach we adopted, analysed the ‘nodes’ of the maps, identifying the 
‘busiest’, the ones with most connections or links to other nodes. For example, Figures 2-5 
show a small section of the children’s maps. 
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Planning a 
voyage

money
clean 
water

supplies

swords daggers

weap ons food

guns
 

 
Figure 2: Planning a voyage 1 

In Figure 2, the ‘supplies’ node is a 5-node, having five ‘connectors’ to other nodes; 
‘weapons’ would be defined as a ‘4-node’. The discussion about ‘supplies’ shown in the 
map was clearly an important one in this example. Nodes were categorised in all the maps 
from a 1-node, with one link to another node, up to 11-nodes, with many connectors. Using 
Inspiration software, a more advanced version of Kidspiration, maps were rearranged with 
the busiest node(s) at the top and subsidiary nodes lower down. In Figure 2, ‘Weapons’ 
would be a subsidiary node.  

Here is an adapted extract (Figure 3) from a different map, which has the main node 
‘planning a voyage’ and a number of subsidiary nodes: 
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Who do 
we need?

Planning
a voyage

where will we 
get it from?

If no, 
fight to 

the death
weap ons

supp lies

food

peop le

money

boat

Who will 
repair it?

Sailors

Mapmakers Navigator

Cooks

Carpenters/
Repairmen

Books

paper

inks

pens/quills

 
 

Figure 3: Planning a voyage 2 

When rearranged using Inspiration, we have this result (Figure 4) 
 

Who do 
we need?

Planning
a voyage

where will we 
get it from?

If no, 
fight to 

the death

weap ons

supp lies

food

peop le

moneyboat

Who will 
repair it?

Sailors MapmakersNavigator CooksCarpenters/
Repairmen

Bookspaperinkspens/quills

 
 

Figure 4: Planning a voyage 3 



Ralston, J. and Cook, D. Collaboration, ICT and Mind Mapping 
 
 

 
Reflecting Education  68 

This rearrangement helps the analysis by showing quite clearly the different ‘levels’ or 
stages of each map’s ‘development’. Each level of this hierarchy of nodes was then 
identified and scored, giving one point of the first level node, two points for a second level 
node and more points for subsidiary nodes, providing a higher score for more ‘fully 
developed’ nodes.  A numerical sum could then be obtained for each map and a comparison 
made between the maps. As with all scoring methods, there is clearly a degree of 
arbitrariness in the way that values are allocated to the nodes in this technique. However, 
both these approaches to map analysis did help obtain a sense of the complexity of the 
structure of each map. To do justice to the thinking behind each map we needed to look 
more carefully at what the pupils had to say, to give additional insights into how the maps 
were created and how they helped the children organise and express their ideas. 

SPOKEN LANGUAGE  

The link between talking and thinking can be described in various ways. When talk is 
‘exploratory’ in nature it supports thinking and learning in a hierarchical manner. The 
things you might find could include actions such as recording, reporting, generalizing, 
speculating hypothesising and theorising.  

Across the projects and within each of the tasks groups operated in different ways. Because 
groups were mostly triads they tended not to break into sub-groups. The field notes showed 
evidence of both ‘fragmented’ and ‘integrated’ approaches to the tasks but the examples 
used for talk analysis come from integrated groups. The talk data and field notes for these 
groups, the notes about the preparation for, and the actual presentation, show that while the 
children carried out a considerable amount of discussion about technical moves and about 
vocabulary items (for example, a search for the word ‘compass’ starting from a geometry 
set and working towards the navigational instrument), and about spelling and content, none 
of the group members felt a need to challenge to any serious degree the views expressed or 
the actions suggested by their team. Any differences that occurred were resolved quickly 
and smoothly as if all concerned were anxious to avoid conflict and get the job done. In the 
presentation there was some discussion about who would speak first and where 
changeovers should take place but this was amicable. Taken together the elements of the 
task produced plenty of talk although in the map creation process much of this was directed 
through the screen and many utterances were very short, often single words. Noticeable 
amongst these are many “cool”, “looks good to me”, “right”, and “ok”. There were several 
examples of tag questions, for example, “right, that needs to be moved down, doesn’t it”’ 
and “Oh yeah we need a ship, that’s supplies isn’t it?” This type of language use is often 
associated with the seeking of confirmation or affirmation, 

Any conversation amongst any group of people is, in a sense, collaboration. It is impossible 
to prepare oneself for a conversation as this type of talk is essentially an improvisation 
between the participants in the context in which they find themselves. Not only do the 
moves build upon each other, but, in the course of the process, the participants also shift 
and change their ideas and their words. The process talk used during the task time of the 
two groups considered in this sample appears very collaborative. Although separating out 
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specific items is in a sense inappropriate, it is noticeable that group members mostly use 
‘we’ to direct action. This suggests they felt and acted as a collective rather than individuals. 

The samples used for the detailed analysis were about the same length, sample a) contained 
about 250 utterances and sample b) slightly more, although these utterances were 
frequently single words rather than phrases or sentences. In the recordings there were also 
many examples of overlapping voices, echoing of each other’s words and sometimes the 
talk was confused, as one would expect in a normal conversation. In order to look for 
evidence of negotiation and agreement some detailed word counts were done, but because 
the recordings were made in the normal classroom without microphones they are 
illustrations only. The first search was for the term ‘like’. Sample a) contained 
approximately 24 uses of this word and sample b) had 28 similar uses: this speech form is 
one that is used in conversation when we are concerned with relationships with others. 
‘Need’ another closely associated form, was also frequently used in a variety of uses ‘we 
need.’ or ‘they need…’ –that is the explorers or ‘it needs…’ -where it was the map itself). 
This word was used 24 times in sample a) and 25 times in b), again a co-operative style of 
talk. In addition sample a) revealed 24 uses of the words such as: -why, so, but, because, 
well and if, and sample b) revealed 15 examples: these are most often words associated with 
thinking and reasoning. There were quite long exchanges around spelling, even though we 
had said not to worry about this, for example 23 conversational turns to work out if 
‘maintain’ or ‘repair’ could be accurately spelled. Software was often seen in 
anthropomorphic terms ‘it’s not letting me do that!’  

The talk was undoubtedly productive as all groups completed their map and presentation. 
The process talk is probably best described as ‘cumulative’ rather than ‘exploratory’, but it 
is dialogic. The sample analysis suggests the group were thinking about what they were 
doing, acting collaboratively, concerned to seek agreement and conscious of the product 
they were creating. They were able to adopt different styles of language use to fit the 
differing contexts in a relevant way. By contrast to the task talk, the presentational talk is 
typified by much longer utterances (mostly of 90-100 words but one example of 208) and is 
monologic: that is no interruptions were anticipated or occurred. 

USEFUL OUTCOMES 

At the beginning of the project we were concerned that time might be wasted. The range 
and variety of images available in the software could provide an easy distraction for pupils 
and we discouraged excessive image manipulation. However, we came to realise that this 
was a ‘useful’ activity. Creating consensual maps involved groups having the space in a 
supportive environment and sufficient time to explore differences in image, colour and 
structure. For this opportunity to be available, it was necessary to maintain a ‘light touch’, 
enabling pupils to derive their own solutions to situations. This freedom to explore the use 
of the software did not create difficulty in completing the tasks. When deadlines were set, 
such as the need to present what had been developed, pupils responded speedily adopting a 
specifically chosen strategy to use. 
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Young children can often appear as confident users of technology, exploring and 
investigating the use of hardware and software without the use of any handbooks or 
instruction, a contrast with more tentative adult users. This process of interacting with 
computers, often by trial and error, is an important and accepted characteristic of classroom 
practice and is sometimes given the name of ‘bricolage’ or more recently, the term, 
‘futzing’. This ‘playing around’ provides the opportunity for pupils to explore and 
investigate the possibilities of the technology with minimum external intervention.  

Being able to effectively organize the use of ICT in teaching, sometimes with limited 
resources, can be a challenge for the teacher. This study suggests that building in classroom 
time for ‘futzing’ needs to be part of the approach adopted and can play a significant part in 
promoting meaningful talk. 

The software provided the opportunity for pupils to make their own choices developing the 
maps. These could be captured to be worked on in later sessions. The use of a common 
screen meant that information could be shared and jointly owned. Pupils recognized the 
contribution of ICT, when asked to comment:  

Has the software helped you? ‘Oh yes’ ‘Yes, I think more when you doing something that is 
fun you just think more’ 

Little difficulty was experienced by the children who used the software intuitively, showing 
enjoyment at the wide range of clip art image available. To avoid too many distractions the 
number of images to be used wasrestricted, resulting in this response from one child: 

Child: ‘putting two pictures to each cloud thing was hard’ 

Adult:‘so you felt that the rules made it a bit harder because we said you could only use 
one or two pictures each time you used a speech or thought bubble.’  

(The child’s comment is expanded slightly by the adult in line with the ‘rule’about two 
images in relation to each ‘thought cloud or bubble’.) 

A number of groups spent time searching for or altering images, futzing skillfully, to match 
the effect they wished to create, commenting: 

‘some of the pictures were modern day… but if you changed the colour it made…’ 
(overlapping voices) 

‘so on the book we changed the blue to like browny and the colour of the paper… creamy’ 
(overlapping voices) 

‘…and then on the ..instead of bright red for the…’ 

‘we changed the chop…it was bright red and we…changed it to a kind of blood red 
with...you know…brown instead of white...because, I mean, we felt…’ 
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Multimodal-mapping software proved to be successful in supporting children’s exploration 
and presentation of ideas as the language generated showed. The software is flexible and 
easy to learn; children are soon able to manipulate the maps with ease, and can focus on the 
tasks. The use of ICT provided a screen focus enabling pupils to organize their thoughts, 
make use of colour and imagery to present information clearly and attractively and to 
facilitate talk as well. 

The analysis of the maps showed that the children were working with a clear organising 
principle in mind, although there were sometimes inconsistencies, for example in the 
direction of arrows or how nodes were distributed. Lists or items were logically arranged; 
icons were used to show relations between nodes, the use of these images often requiring 
considerable searching to obtain one the group felt gave an appropriate representation of 
what they had in mind. Images and the structure of the maps were modified and evolved as 
group discussions proceeded. All the groups were able to complete their maps and solved 
the problem they had been set of devising a method of sharing the outcome of their 
discussions with their peers in a meaningful way.  
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