Mobile Mind mapping - an expensive gimmick or a tool to improve standards?

The context for the study

As a senior Teacher Adviser for ICT in Worcestershire, one of my roles is to monitor and support the progress of innovative projects involving ICT.  This project involved the introduction of PDAs in a first school (YR to Y4, pupils aged 5 to 9 years).  The school had secured funding from the Local Authority to provide 10 PDAs.  Their bid had focused on the use of PDAs to support aspects of writing with all children, but with a particular interest in the impact on a group of reluctant writers causing concern in Y4.  

At the time of the funding bid there were no schools in Worcestershire making use of PDAs in an organised or focused way in classrooms, to specifically benefit learners.  Neighbouring Local Authorities, Wolverhampton and Dudley, were beginning to report interesting results of their major developments in this area.  Some interest was being shown by Worcestershire schools, but without a clear vision of what they wanted to achieve.  It was important to support this project as a local pilot would inform practice in other establishments.
I have for some time been interested in the impact of multimodal mapping in a digital context.  I have created resources, written a number of case studies and authored book chapters on my observations of the use in a wide range of classroom contexts.  This was an opportunity to develop my observations in another dimension i.e. that of flexible, personalised learning. In the Department for Education and Skills (DfES) pamphlet “A National Conversation about Personalised Learning” (www.standards.dfes.gov.uk/personalisedlearning) this is described as “the drive to tailor education to individual need, interest and aptitude so as to fulfil every young person’s potential.”

David Miliband, in his 2004 speech to the North of England Conference, described this as: “high expectations of every child, given practical form by high quality teaching based on a sound knowledge and understanding of each child’s needs. It is not individualized learning where pupils sit alone. Nor is it pupils left to their

own devices - which too often reinforces low aspirations. It means shaping teaching around the way different

youngsters learn; it means taking the care to nurture the unique talents of every pupil.” 

Personalised learning is not new. Many schools and teachers have tailored their curriculum and teaching methods to meet the needs of children and young people with great success for many years. What is new is a drive to make the best practices universally used in UK classrooms and to ensure that across the UK education system the learning needs and talents of young people are used to guide decision making. The aspiration is to raise standards by focusing teaching and learning on the aptitudes and interests of pupils and by removing any barriers to learning.  The use of the PDAs and multi-modal mapping in the context of this school’s project was part of their drive to achieve this aspiration
My colleague who was directly supporting the school had made some use of multi-modal mapping  in a range of contexts, but the teachers involved but had no experience of using PDAs or multi-modal mapping in a classroom context. My involvement was peripheral to the project.  My role was purely advisory and involved mentoring a colleague who was directly supporting the project.  Evidence was gathered through lesson observations, monitoring children’s work, shared teaching and teacher and pupil interviews.
Why multimodal-mapping?

The big question for me concerns how we educate children to be free enough thinkers and confident enough in themselves to say 'these are my understandings/feelings/issues etc' without the fear that the paper output or printed hard copy will be judged?  It is increasingly difficult to get children to see how their thinking develops over time as the current teach and test regime in the UK education system has reduced gestation times for ideas or concepts to ferment and grow. 

It is my belief that the electronic version of multi-modal mapping supports children to understand explicitly how they develop their thinking. Using multi-modal mapping enables a learner to develop a personal graphical representation of a concept which serves a number of functions: 

· It can provide a snapshot of knowledge at a specific point in time, which can provide a benchmark against which future learning can be measured;

· It can enable the learner to identify areas for study to develop a more rounded understanding of a concept;

· It can provide a scaffold for the learner to build upon;

· It can provide a structure for problem solving;

· It becomes a graphical mnemonic to help the pupil to revise or recall prior learning.

Practice-based research question 

Digital multi-modal mapping is a developmental tool that has had some influence on the education world.  There are a number of products available on the market that are specifically aimed at the school market providing themed resources and subject focused templates to support teachers and learners.

What happens though if these resources are made mobile, available anytime, anywhere?  

What happens if they are put into the hands of young children and encouragement given to explore the possibilities for writing, among other things?  

What happens if some of these learners are reluctant writers?

Enrichment through the digital affordances of multi-modal software

Using a digital multi-modal mapping tool has the potential to develop the functions further:

Digital maps are easily changeable and can be revised over time, not just used as a thermometer of learning or opinion at a specific point, which is often the case with paper-based maps.

The map can easily be developed through as many iterations as necessary, as learning develops, without losing the original.

The original map can be compared with later versions to provide assessment to inform learning.

Structures can be changed for preferred presentation styles (e.g. a map can be easily restructured for those who prefer a top down model or for those who prefer to work with a standard left to right reading model).

Colour, graphics and text can all be changed with out the need to redraw the map.

Links can be removed or redrawn with ease as understanding develops.

Annotation and amplification can be added without adding extra visual clutter to the display.

Maps and outline text can be transferred to a word processor for development

Maps can be linked to add dimensions or layers to the graphical representation of a complex context or problem.

Experience of using specific multi-modal mapping tools in Worcestershire schools for the past 5 years had provided evidence of impact on both teachers' and learners' performance: 

· Teaching a concept. When used as a teaching strategy, multi-modal mapping tools can clarify difficult concepts by presenting them in a systematic way. Teachers become more aware of the key concepts and their relationships while teaching with multi-modal mapping tools. This helps them convey a clear general picture to their students and makes it less likely that any important concepts will be missed or misinterpreted.

· Reinforcement of understanding. Using multi-modal mapping tools can reinforce student understanding and learning. This enables visualisation of key concepts and summarises their relationships.

· Assessment of student progress. The use of multi-modal mapping tools also assists teachers in assessing student progress by making it easy for them to identify where students have misconceptions and/or missing information.

· Testing student achievement.  Multi-modal mapping tools support a personal representation of knowledge. Diagrams and maps are often more revealing and less time consuming than essays. It is very difficult for students to bluff their way through a knowledge map. 
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Project details

This project was initiated by a first school in response to an invitation to bid for funding to purchase a set of 10 PDAs.  The funding bid expressed the following objectives: 
· To investigate the extent to which PDAs can be used to raise standards of achievement in writing, particularly among reluctant writers, in year 4;
· Through the use of portable ICT, generate increased motivation, enthusiasm and positive attitude leading to general learning gains.
· To capitalise on the portability and functionality of PDAs by capturing images, sounds, ideas and vocabulary, in situ, during first hand experiences leading to improvements in vocabulary choices and greater engagement of the reader.
· Through the use of visual learning software (such as Inspiration) to improve children’s ability to develop, organise and structure ideas.
The school had focused on improving standards of achievement in writing in KS2 during the 3 years prior to this project.  Improvements had been evident; however the Average Point Score (APS) for writing in Year 4 in 2004 was 18.46 and in 2005 was 17.61 - well below the APS of 21 expected at the end of Y4; in 2004 pupils made an average of 4.9 points of progress between Y2 and Y4 - below the expected 6 points of progress.
The school is a new, larger than average, first school formed by the amalgamation of two other first schools in 2001. The pupils who attend are aged between three and nine and are organised into 15 full-time classes and two part-time nursery classes. They come, in the main, from homes in the area around the school. The proportion of pupils with English as an additional language is higher than in most schools at around 4%. Under half of these pupils are at early stages of acquisition in English. 
As an indicator of social deprivation, the proportion of pupils eligible for free school meals is about average at just over 16 per cent. The number of pupils with significant special educational needs requiring school action is above average at around 18 per cent. The numbers of pupils with statements of their special needs is also above average at around two per cent. The range of these needs include specific and moderate learning difficulties, autism and physical special needs. Attainment on entry to nursery covers the full range but is well below average overall, particularly in language and personal and social development, owing to the very high numbers of pupils at early stages of development in these areas of learning. 
An OFSTED inspection in 2003 judged standards of reading, as assessed at the end of Key Stage 1 (7 years old) by Standard Attainment Tests, to be well below average and standards of writing to be below average.

Standards at this time were reported to have started to rise but were below those expected at the end of Year 2 (7 years old) and Year 4 (9 years old) in English, Mathematics and Science.
The focus for the pilot was to use the PDAs with Year 4 (8 and 9 year old) pupils to investigate strategies that would enhance aspects of writing and improve standards of achievement as identified above..  The class contained a number of pupils who had been observed by their teachers to be 'reluctant writers' and whose standards of literacy were causing concern.  A single class was involved in the first instance and the new mobile technology was made available in a range of contexts, not just Literacy lessons.  The school was supported by a teacher adviser who assisted with both technical support in mastering the resources and in investigating strategies for their use through shared teaching and observation.

Data from Y2 NC test results and Y3 QCA test results indicated that there were a significant number of Year 4 pupils, (girls in particular) who were underachieving in writing and were described as ‘reluctant writers’.  The characteristics of a ‘reluctant writer’ in this school context were agreed by all parties in terms of attitude, disposition and outcomes.
The structure of the project allowed the teachers to make use of any style of multi-modal mapping which met the needs of the pupils at a given time.  This was not about examining the effect of a specific style of multi-modal mapping, but examining what additional value might be added by making the approach much more flexible.  Potentially, the children could chose to use the software at any time they had the PDAs available to them, including outside the classroom and beyond the school day.  Realistically, the children were guided towards a specific style for particular activities, as outlined in the 'snapshots' below as this was their first experience of working in this way.
Throughout the school year children were to produce 6 pieces of unaided writing which would be analysed using WRAP (Writing Reading Assessment Profile - Worcestershire) to identify precisely pupils’ skill levels in writing at regular points during the school year.  The extent to which the use of PDAs increased motivation and enthusiasm was also to be monitored, as they would have the opportunity to choose whether they produced their work using ICT or using traditional paper and pencil methods.  

These pieces of writing were also to be used to determine what impact the use of PDAs and visual learning software had on the progress children made in their writing throughout the year i.e. whether sustained improvements were made, or whether gains in learning and skill development were short term, and whether pupils would apply the skills they had learned in all aspects of the curriculum.

The snapshots below are from a number of different contexts in the same classroom.  They attempt to tell the story of the adoption of a specific teaching and learning strategy: combining the use of multi-modal mapping with mobile technologies.  

Getting started
The introduction of new technologies is almost always more traumatic for the teacher than it is for the pupils.  Teachers feel they don't have time for things to go wrong; they don't always know the 'work arounds' for problems encountered; they have lesson objectives to achieve and other pressures that provide basic insecurities.  Power lies in the combined knowledge of the group…
Multi-modal mapping was used on the interactive whiteboard to capture the children’s questions about the PDA. Colour and relative position were used to categorise these in to ‘things we need to know to use the PDA’ (blue nodes) and other interesting questions (yellow nodes). This allowed the idea of building a digital multi-modal map to be modelled to the children from the outset (figure 1).

Using the Ausubel premise that we need to begin with what the learner already knows, the questions were categorised into those the children could answer by trying things out on the PDA and those they must research in other ways. 

The children had no problem in working with the PDA's. None had to be shown or told how to switch them on. One or two had to be shown by other children where the stylus was stored. They were encouraged to try to find the answers to the 'blue questions' through experimentation on the PDA.  
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They discovered the Notes and Task screens and how to bring up the keyboard to enter text. They quickly discovered the camera and two groups of boys were seen taking photographs of their homework to do with a new topic. Reviewing their photos was not quite so straightforward, but the children discovered different routes to achieve the same end.

Figure 1
The class as a whole was guided as to how to access Pocket Word and to use the Transcriber (a way of entering text by hand, using a stylus). They were fascinated to see their handwriting turn to text and quickly learned to hold the screen at a particular angle or modify their handwriting in order for the device to recognize what they were trying to write. They began to write down five things they liked about another child in the class, but quickly moved on to recording their thoughts once the sound recording feature had been discovered.

During mini-plenaries 'experts' were identified, each having been the first to discover how to perform a particular function and be able to explain the operation to the rest of the class. Most of the children were recognized as experts at something or given specific tasks to do e.g. recharging the devices, checking to see that each one has been returned to the 'desktop' before being stored away, securing the PDAs in the storage case at the end of each session. This provided a clear boost to the self-esteem of many children.

Following this first session objectives were set for further development: 

"
to use the note taking, camera and sound recording features in project work;

"
to use Pocket Inspiration to support the planning of written work;

"
to upload files to a desktop or laptop for further development; 

"
to beam files to different devices or a printer for sharing.

Familiarity with the basic functions was quickly established and consideration could be given to using the PDAs to support learning rather than how the hardware worked.  The observations by David Perry in David Perry; March 2003, Handheld Computers (PDAs) in Schools were confirmed.  High levels of enthusiasm, total engagement, use of practical problem solving and communication skills, increased self-esteem were all evident to an observer.  The added value that the multi-modal map had added was to focus and organise the children’s research.
Getting Inspiration
Initially, the use of multi-modal mapping on a PDA can be confusing as the map usually stretches way beyond the limits of the screen.  The maps are very functional in style without the embellishment of symbols, beyond basic shapes.  There are no attractive graphics to engage (or distract) the learner.  The ability to enter text through a keyboard or transcriber provides choice.

It was important to establish the concept of moving around using scroll bars or reducing the image size and hovering over symbols to see what they represent.  Neither was preferable and most children developed their own strategies for dealing with this. Few experienced major problems with the limitation of the screen size, echoing David Perry's observations cited earlier.
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Working from a simple multi-modal mapping template, provided by the teacher, allowed children to explore the use of the software and to develop strategies for ensuring that they were entering data where they intended using their preferred method.  Many were determined to master data entry through the transcriber.  Some of these children were those who were deemed reluctant writers.  Mastery of the technology was a key driver for engagement in these early stages.

Figure 2
Some children, of course, want to write more than is feasible in a symbol, so the introduction of the Notes feature to amplify a symbol became a natural progression (figure 2).  This supported the children in their note taking skills by providing a structure through which the notes were automatically organized into a format that was easily understood by another reader.
Another feature of the screen size appeared to be the children's ability to work in private, with complete control over who could see what they were doing.  Although working in pairs at this stage in the development the content of the screen was personal to the children involved.  Sharing their work required them to hand over the PDA to someone else, encouraging a sense of ownership.

This, however, has disadvantages.  When one pair of children is ready to share their work with others swapping PDAs is perfectly reasonable, but when they are ready to share with the rest of the class it becomes clear that they need to develop use of more functionality.  Time for a lesson on downloading and beaming…

Developing Inspiration
Simple diagrams can provide scaffolding for pupils to develop vocabulary and structures to enable them to develop their creative ideas.  Using downloading techniques to the PDA is an efficient way of teachers providing this support.  The decision as to whether they transfer the diagram developed through whole class discussion or simply the template to support thinking can depend on the needs of the child - how much support and encouragement do they need to succeed?

Children were asked to develop some ideas before embarking on poetry related to The Snowman.  Putting themselves in the role of the snowman, they were invited to use the word snowman to investigate potentially alliterative words or phrases.  This instantly limits the range of words and provides a clear structure through which the children can experiment before sharing their ideas or writing the poem.

By transferring this to a full version of a multi-modal mapping package and exporting it to a word processor the children discovered that they had the makings of a poem. 
Transferring the diagram, as well as the text, provides a powerful aide memoir to develop the writing further (figure 3).  Development through simple word processing techniques is relatively quickly achieved.  No child starts with the daunting prospect of an empty page and everything is changeable.

Contrast this with whole class development work done via the interactive whiteboard, for example. Lots of excellent vocabulary can be developed through stimulus and discussion, but still the child is faced with an empty page at the point at which she/he begins to develop this stimulus and preparation into a personal interpretation.  The encouragement provided through the diagram structure and the physically small spaces to fill with text was clearly evident.
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The problems that reluctant writers face when presented with a blank page are well known.  Writing frames are one solution to this but generally these are simply presented as a set of boxes running in linear fashion down a page.  The logical implication being that the user is to begin at the top and work their way down.

When using multi-modal mapping tools to scaffold the writing process the web-like structure seems to give the learner permission to start wherever they prefer.  Links guide them along a particular path, but these can be changed, added to or deleted.  The learner remains in control of their writing environment.

Provided with a starting point for a piece of writing about evacuation during WW2, told from the perspective of a child, children were able to develop their plan in diagrammatic form from an initial set of prompt questions:

 
What did you see on the station?

 
How did you feel?

 
What did you take with you?

 
How did your Mum feel?

The first stage was to develop some ideas using multi-modal mapping on the PDA, during and following a period of teaching involving strategies such as role play, class discussion, and talk partners.

These initial ideas were transferred to a PC and developed using graphic symbols to enhance the presentation.  Notes were added by different children at different points in the process, not exclusively on the PDA or PC. 

Finally, the multi-modal map was transferred to a word processor for finishing as a piece of prose (figure 4).
The impact of this process on one child, whose work is exemplified below, was clear.  When he moved from the Diagram View to the Outline View he exclaimed "Did I write all that?"  Developing the work on a word processor provided further encouragement when he discovered that he only had to add connectives and punctuation to create a piece of prose… "So I just add 'ands' and full stops and I've done it?"

Figure 4
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I saw a man in uniform

He was the station master.  He told everybody what to do.

There were suitcases. They were piled up high.

There were lots of children and crying parents

I was sad because I would miss my dog.

I was frightened and a bit excited. It was an adventure.

I was glad to get away from bombs.

I took a suitcase with pyjamas, my football, hot water bottle, trousers and shirts, pants and socks and my best toy.

We all had a gas mask.

My Mum was sad for us going. She was glad we were safe and worried.

Italicised text was added in the word processor, emboldened text is from the symbols and normal text is from the Notes.

How were learning gains demonstrated?
As the school involved were exploring a range of strategies for raising attainment in writing it is difficult to pin down elements of the use of mobile multi-modal mapping which made a specific contribution to the improvements that were seen.  However, there were a number of significant interactions which demonstrated ways in which the children were highly motivated by the resources and ways in which the resources supported them to develop their thinking beyond prior performance with paper and pencil.

This very limited pilot had a clear impact on this group of learners.  The problem with analysis of the impact is that two new strategies were introduced at once i.e. the use of mobile technologies and the use of multi-modal mapping.  To further confound the issue the school had embarked on a range of other strategies to improve poor aspects of literacy skills. However, a number of clear features emerged from observation:

· Using radically different teaching and learning strategies to improve standards has the benefit of engaging and motivating children as they are not just 'doing more of the same'. 

· The inclusion of multi-modal mapping tools and mobile technology may have appealed to different groups of children, but had an equivalently motivating effect. 

· The personal nature of the strategies used had an effect on some children, but this needs to be tempered with a structured approach to understanding the need to communicate ideas in an appropriate form, e.g. the ability to 'beam' a map to a partner for peer assessment before sharing with a wider audience.

Would the Year 4 child whose answer to a question about ways of working was:  "I would use Inspiration, it helps 'cos it's quick." have been equally happy to engage with a multi-modal map on paper?  In answer to the question "What do you like about Inspiration for planning your stories?" another child replied: "You can do proper writing and it goes into bubbles for planning."  For him it is the flexibility of access that seems to be the power of this combination of resources.

The two attached examples show particularly significant improvement in writing by two specific pupils.  Over the whole class teachers noted a significant improvement in output, quality of writing, motivation and engagement.  The school was so convinced of the efficacy of the investment that they purchased a further 20 PDAs in the following term.

Daniel, a ‘reluctant writer’, had difficulty with letter reversal and layout of writing.  He lacked self-motivation and produced very little written output in spite of having good verbal literacy skills. An example of his output prior to the introduction of mobile multi-modal mapping is shown in figure 5.
After the initial pilot period Daniel was demonstrating a higher level of independence, increased written output and accuracy and was beginning to demonstrate greater understanding of the principles of text layout, as demonstrated in figure 6.

Figure 5
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Figure 6

Allan, another reluctant writer, had difficulty maintaining focused concentration, his ideas were poorly developed resulting in very little written output.  He also had specific difficulties caused by the fact that for him English was an additional language (EAL).
After the initial pilot period Allan had an improved range of vocabulary, was able to sustain effort for a longer period and had increased the quantity of output as shown in figures 7 and 8.
Figure 7
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Figure 8

Lessons learned about multi-modal mapping

It is important to be clear whether the purpose of using the multi-modal tool is as an intermediate tool or finished product publisher.  It is important to be clear about the expectations of the use of such resources.  

Children need time to get over the novelty factor.  (This also applies to the introduction of PDAs).  With the wealth of graphics available through most multi-modal mapping software children often get carried away in finding images to illustrate their maps.  They need time to explore in order to be able to exploit the resources available.  
Lessons about appropriateness of presentation are best addressed through someone else trying to interpret the learner's map.  Too many links and graphics can be distracting and, therefore, detract from the understanding.  It is often difficult for the learner to appreciate that part of the reason for constructing any type of multi-modal representation is to communicate an idea. At some time demonstration of knowledge or ideas needs to be in an accessible format for others to comprehend or assess.  The limited graphical capability of the software on PDAs facilitates a focus on map content rather than cosmetic appearance.

There is no single correct map! It is important to emphasise that there is not a single correct map and that the process of creating a map involves learning and interacting with the material. However, maps will vary in their accuracy, degree of sophistication, hierarchy, and completeness. 

Limit the amount of information on a map. There is a limit to the amount of information a multi-modal map will show effectively. They can quickly become too complicated if the number of cross-links becomes excessive. If this occurs, create a "family" of maps that are linked from a central "parent" map showing the outline of general concepts at the top.  Amplification of ideas can further be achieved through using a Notes feature.
Implications for teaching and learning

Don’t over teach the skills related to either the use of the PDA or multi-modal mapping tools.  They are both personal tools that can be used in a number of ways and are most effective used in a way that is defined by the learner.

There is frequently a need to share work even when working on very personal tools such as PDAs and multi-modal mapping software. It is important to quickly master techniques that will facilitate this such as “beaming” work real-time to a PC linked to display equipment.
Children often know best!  Their flexibility and lack of inhibition around new technologies frequently means that they become the experts.  Teachers are often fearful to 'let go' and be led by children as they explore possibilities.  The role of teacher as mediator is more important in this context than the role of teacher as knowledge provider.

Don't expect pupils to begin with a blank page! Begin familiarising them with this technique and then progressively increase their involvement. Perhaps they could develop an incomplete map or add linking words and cross-links before being required to create a map from scratch. 

Model multi-modal mapping first. Show pupils how you would map a context in a meaningful way before you assign a similar task to them. Presenting the idea to them without preparation may build frustration for some. 

Encourage pupils to create their own maps as a personal representation of understanding. The goal should not be to simply memorise or regurgitate a teacher's map, but to understand the important connections and present them in a way that enhances their own learning.  Once an initial map has been created it can provide a valuable basis for discussion, either with peers or a teacher.  This discussion may lead to further development.
Recommendations

This area of teaching and learning is worthy of a much more detailed study.  The next phase of the Worcestershire development will be to introduce multi-modal mapping to pupils who are already regular PDA users.  An initial assessment of pupil perceptions of the use of PDAs and how their use supports learning would be a valuable bench-marking exercise.  

There is a need to separate the impact of the use of multi-modal mapping on the PDA as an initial personal, information gathering, idea creation or development tool from the more highly developed graphical, annotated, publishable mapping achievable on full versions of multi-modal mapping software.

It is clear that, in spite of the fact that we may try to facilitate a wide range of styles of multi-modal mapping, each person who sets out their thoughts in this way stamps their own style on the product.  Some people who are uncomfortable with expressing themselves in a free, potentially chaotic and loose style are actually inhibited by the expectation to do so.  Others find the experience provides a freedom that is difficult to qualify. This being the case multi-modal mapping may not be the universally liberating tool that it is sometimes assumed to be.  Is it a fear of being wrong? Is it a fear of demonstrating ignorance?  Or is it the way we have been taught?  It is clear that misunderstandings are displayed more publicly and can be spotted more quickly from a diagram, than by wading through text. 

What is certain is that children need a range of tools with which to support their learning, they may also benefit from a range of ways of accessing and using these tools.  

