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Purpose: This paper reports on recent developments in the understanding of metaphor from neuroscience studies of the brain with implications for work based learning practice. The argument put forward is that metaphor is not just a figure of speech, but that metaphor is the way we learn. Metaphor can become an even more powerful tool for the educator who understands how language and activity are inextricably linked in the physiology of the brain as proposed by scientists. 

Methodology: The study is the work-based project design of an informed practitioner. The investigation is based on the author’s research degree, initial practical activities of teaching, practical testing of ideas at the Work Based Learning Futures V Conference: 15-16th Sept, 2011, Derby University, a literature review and reflection that integrates practice with theory. 

Findings: Suggestions from neuroscience studies of the brain that may improve the quality of the work-based learning student experience, lecturer support for students, and to inform policy.

Research implications: The secondary sources of the investigation has its limitations. There is a large upto date source of primary research material available and with an appropriate methodology for video analysis in place the researcher can thoroughly investigate the observations that are the basis of this paper.

Practical implications: The intention to develop workshops and teaching artifacts and publications to develop the ideas in the paper to provide practitioners with a body of activities to improve their practice.

Social implications: Practical, workable methods that will help improve the quality of life in the working environment.

Originality: Application of new discoveries that can inform existing practice.

Keywords: pedagogy, apprenticeships, work-based learning, neuroscience.

1.0 Introduction

The paper describes the background chronological events leading to the conference presentation, followed by the methodology, which puts the use of video in context of the current academic study.  A brief literature review is followed by implications of the study in the form of practical ways to apply metaphor in a work based learning environment. The paper arises from a presentation made at the Work Based Learning Futures V Conference: 15-16th Sept, 2011 entitled Work Based Learning – The metaphor (Howarth, 2011). 

The problem with a discussion of metaphor is the conventional view that, as The Oxford English Dictionary states: “metaphor is a figure of speech in which a name or descriptive term is transferred to some object different from, but analogous to, that to which it is properly applicable.” To persuade that metaphor is very much more than a figure of speech is the sticking point in a culture where abstract thought is considered quite separate from making and doing and of activity in the learning process. 

Metaphor is accepted as being generally useful in teaching. In the field of work-based learning, learning in the workplace is described by practitioners as learning on the job, learning by doing, tacit knowledge, even embodied learning. Persuasion requires practical activity and demonstration. This process is integral both show the way the brain links thought and action through metaphor, and to test the proposal in this paper. To practice what one preaches and be a hands-on thinker might be the order of the day. 

Metaphors in the paper are in italics to focus attention on their role in aiding understanding.

2.0 Background

This section surveys the background leading to this paper. The result of the author’s previous research into computer interfaces that improve the quality of interaction (Howarth, 2003), found the metaphor navigation requires motor activity, and draws on: Lakoff and Johnson, (1980); The role of eye scanning in navigation tasks of physiology in cognition, (Hall, 1969) and with physiological aspects of eye search in navigation through text by Chapman (1987).  Lakoff currently suggests a new dimension, the focus of his study is in The Neural Theory of Metaphor (Lakoff, 2009).
The research has informed strategies by the author to improve writing skills during six years of HND and postgraduate certificate IT teaching, and subsequently four years with IWBL students. At a teaching and learning conference workshop at Middlesex University (Howarth, 2010b), the self-editor method was demonstrated with particular reference to how physically walking around while reading work helps the editing process  It is a well-known technique in the media business, a tool - a trick of the trade. The activity made the session come alive. Sailor’s rope work was first used in this session to illustrate how the physical nature of metaphors, such as Monkey’s Fist and the Bitter End, aided learning in an past illiterate age (Ashley, 1944). 

The video recordings of the Institute’s work in the last year (approximately 200 hrs), including interviews with students and staff about the work-based learning, has triggered an interest in the apparent whole-body activity and language of subjects, experienced by the author during interviewing and filming. The day-to-day experience through the viewfinder stimulated the book-based research. 

The short term aim of this paper is to test these observations through further investigation. The long term objective is a research proposal to analyse the video material in a formal study.
The next section describes the methodology as the study progressed between 2010 and 2011.

3.0 Methodology

In this section the methodology of this investigation is explained. Making videos as teaching resources and recording colleagues is the origin of the idea. See (Middlesex University, 2011) for material in the public domain. Three principles inform the methodology:
3.1  Recent developments in methodology that fast track project design for industry clients at the Institute, where a practical project is followed by reflective writing. The research process starts from activity rather than theory, not the traditional planning - research - project process.
3.2 The use the video camera as the research tool to combine physically involved work that creates learning products seen as artifacts. An appropriate principle for testing the subject matter of study and the claim that metaphor is grounded in physical activity.  

3.3 The process of making and learning more commonly used in business, apprentice on the job, or in the fields of art and craft education. The camera user is not just a technician from a resource centre, but an informed practitioner involved in work-based learning teaching.
The first stage of the methodology was the preparation for the Work Based Learning Futures Conference presentation. The process was as follows:

· To create a visualization of the presenter at the event, dreams and jottings written up into a lengthy narrative story.   

· A PowerPoint with visual material only to be used at the end of the session so activity would be the focus of the event.

· A draft paper for the conference with narrative style.

·  The personal elements were then stripped out of the narrative and added to acknowledgements and reflective diary section. 

· A formal paper written up after the event.

The second stage of the methodology was a video of the conference paper to show the way metaphor and physical activity are inextricable entwined in the work place. The example is an attempt to have more impact on understanding by its uniqueness: the work of a sailor on board a man-of-war during the Napoleonic Wars (Howarth, 2010a). A further example explores the physical element of writing (Howarth, 2010c). 

After the event, the video of the session was watched repeatedly - a (very painful) but insightful process for the researcher – and split into sections, primarily to stream on the internet easily, and make the video easier to watch, but an opportunity to divide the video into the three sections of the talk: 

· An unusual example of metaphor – rope. 

· Neuroscience and metaphor.

· Neuroscience informs WBL?

The process of creating artifacts from the event takes two forms: 

· The physical activity of editing the video on the computer.

· Rewriting the paper based on the editing experience.

The results of the author’s editing process (2011) are presented to show different methods of creating an artifact and making a more effective product, based on reflective thought. The methods include: adding PowerPoint slides to illustrate points, to hide the embarrassing errors of the presenter, cut sections that are not central to the argument, cut for length and fine editing of pauses, raising the audio volume for audience participation, and captions to give clarity. Finally, a narration is added to give the message clarity. It is to be noted had a camera operator been used, close-up views and audience activity and comments would be captured more effectively.

The two days of editing provided the author with the experience of reliving the event, on which to base through activity a broader view and clearer idea how to reorganise the original conference paper as evidenced here and particularly how to restructure the next section, a review of sources relating to the subject.
Further stages are anticipated. Edited highlights could be linked together indicated by crossfades, re-recording carefully prepared sections direct to camera.

4.0 Literature Review

Studies of the value of neuroscience in education are relatively recent and focus on primary and secondary education. Geake (2009)  provides classroom case studies and lesson plan examples and Sousa (2010) explores classroom activities and learning behaviour. Mullen (2005) in a paper on the metaphor in theory-practice relationship with trainee school teachers reports: “As reflective inquirers, our participants shifted from seeing theory and practice as tangible, antithetical forces to powerful, interrelated constructs”. Thibodeau (2011)states: “We find that even the subtlest instantiation of a metaphor (via a single word) can have a powerful influence over how people attempt to solve social problems like crime and how they gather information to make ‘well-informed’ decisions”.  A recent specialist report  Howard-Jones et al. 


(2011) ADDIN EN.CITE  indicates the value of neuroscience in the field of educational gaming and cognitive training. In business trainers consider metaphors are central to success: “The business metaphors we employ in our negotiations can influence how either party is perceived by the other. We can also change the metaphors we use to influence the mood of a business negotiation and to bring about a result that is both positive and productive” (The Negotiation Experts, 2008).  However, neuroscience informing business might currently be considered as a survey (Srinivasan, 2011). 

Cross the divide to provide examples of both metaphor and neuroscience and in work-based learning. Though popular right brain/left brain myths are frequently used in Learning and Development (L&D) and business management methods they are to be considered dated, and the misconception that specific areas of the brain have particular functions should be discounted. Researchers in the field no longer look for these connections. Those in academic study of learning may be out of their comfort zone considering biology and physiology.  The findings of Ramachandran (2011) arise from trauma and illness from which scientific insights and explanations arise. The area is complex, but examples below illustrate the background to the subject that unexpectedly they view metaphor as an integral part of the structure and function of the brain.

A key source for a understanding of metaphor informed by scientific discoveries is The Master and his Emissary (McGilchrist, 2009). The title is a reference to a story in Nietzsche: A wise spiritual master rules his country outposts with viziers. He trusts his local rulers and reigns in a kindly and wise manner. However, one vizier considers he knows better and through subterfuge takes over, rules the state by tyranny and all ends in ruin, (p.14). 

The story illustrates in a nutshell the way McGilchrist proposes neuroscience informs us how the brain appears to operate. His principle claim is that structure is function and that though the brain structure shares many functions, the right hemisphere ‘operates in the manner of’ overview, the whole, the big picture, reflection, problem solving, wisdom and gestalt. The left hemisphere operates ‘in the manner of’ fine detail, focused attention, action and it can only receive and processes small amounts of selected information at a time. 

Division of the hemispheres is essential to all the processes of manipulation. Clarity and fixity require separation and division to build understanding, but “The work of the left hemisphere needs to be integrated with that of the right hemisphere.” (p.131).

An example of his principle claim that structure is function is in the vertical evolution of the brain stem, which provides an awareness of height, and asymmetry - the two halves of the brain are asymmetrical (known as the Yakovlevian torque) - enables effective horizontal orientation. 

One example of structure and function is of particular interest to reflective thought in work-based learning. The area of this activity is the front right area of the brain. But in conjunction with mirror-neurons, reflective thought is now found to be the time-distance from the central cortex to the frontal right lobe. Mirror neurons, Ramachandran (2011) demonstrates through experiments, provide a form of two-way processing of feedback from events and thoughts. They are active when we do something and when we watch others doing it. Lakoff’s experiential metaphorical concepts such as distance yourself, to think in depth, with time to reflect, now have a physiological relationship to the structure and function of the brain, according to neuroscience evidence.

McGilchrist makes many references to metaphor. Metaphor is not an optional extra or luxury, (p.441). The last words of the book state: “I have a high regard for metaphor. It is how we come to understand the world.” (p.462). He uses a metaphor to illustrate his central theme:
Language functions like money. It is only an intermediary. But like money it takes on some of the life of the things it represents. It begins in the world of experience and returns to the world of experience – and it does so via metaphor, which is a function of the right hemisphere, and is rooted in the body. To use a metaphor language is the money of thought.

Only the right hemisphere has the capacity to understand metaphor. That might not sound too important if one were going to do a bit of lit crit. But that is just a sign of the degree to which our world of discourse is dominated by left hemisphere habits of mind. Metaphorical thinking is fundamental to our understanding of the world because it is the only way in which understanding can reach the outside system of signs of life itself. (p.115) 

Ramachandran illustrates the way metaphor operates by scientific experiments with people suffering from synesthesia – those who see sounds, taste shapes. Though similarity to metaphor is claimed by some - one event being represented by another - they are not synonymous. The origin is suggested to arise from cross-modal interactions referring to information that is shared between senses. This occurs in ordinary healthy humans and is demonstrated in the ‘bouba kiki’ experiment where relating sound to shapes (p.108) provide consisted results even in different cultures. Sharp inflection of the tongue mimics the jagged visual shape of kiki. 

The cross-modal interaction take place in the lower left hemisphere (ILP) of the brain. Here synesthetes suffer damage and this is where the neural pathways cross. 
Damage, mutation, or inhibition of the mirror-neuron system may also be responsible for aspects of autism. He reports: “When an autistic child is asked to ‘get a grip on yourself’ the autistic child literally starts grabbing his own body.  Evidence suggests that the mirror-neuron system in humans is involved not only in interpreting skilled actions, but in understanding action metaphors and indeed in other aspects of embodied cognition” (p.142). 

The field of embodied cognition may be informed by an exercise devised by Ramachandran. Biting on a pencil makes it difficult to detect another person’s smile. Biting activates muscles which are also responsbility for smiling and flood the mirror-neuron system creating confusion between action and perception. Some mirror-neurons fire both when you make and observe facial expressions.

Ramachandran proposes that: “... even in those of use who are non-synesthetes a great deal of what goes on in our mind depends on entirely normal cross-modal interactions that are not arbitrary: so there is a sense in which at some level we are all ‘synesthetes’ ” (p.108). 

Imaging systems may appear to support the popular myth that the IPL of area the brain is the seat of metaphor because it lights up when metaphorical language is spoken. Ramachandran considers the cause may be that this area is where pathways linking physical activity cross and where mirror-neuron system cells are involved.  
McGilchrist’s view of metaphor appears to be supported by Ramachandran’s experiments as a physical relationship of language and action embodied by structure and function within the brain. McGilchrist goes further, he asks us to consider whether the two hemispheres of the brain are a metaphor for the two ways of thinking and being in the world, (p.461).

The second major claim by McGilchrist is in context of influences on western culture, expressed as the co-operation and conflict of the two hemispheres during periods of history: the Renaissance and the Enlightenment in particular. For example, in our current post-modern period the left hemisphere manner of being is in the ascendancy: “Once, however, the left hemisphere is convinced of its own importance, it no longer cares; it revels in its own freedom from constraint, in what might be called, in the phrase of Robert Graves’s, the ‘ecstasy of chaos’ ” (p.427). The cause is not the evolution of the structure and function of the brain but: “That it involves developments in two diametrically opposed directions at once – towards greater abstraction from the world and simultaneously towards greater emphatic engagement with the world” (p.260). McGilchrist sums up the effect in our current culture:
The left hemisphere’s assault on our embodied nature is not just an assault on our bodies, but on the embodied nature of the world around us. Matter is what is recalcitrant to the will. The idea that the ‘material’ world is not just a lump of resource, but reaches into every part of the realm of value, including the spiritual, that through our embodied nature we can commune with it, that there are responses and responsibilities that need to be respected, has largely been lost by the dominant culture (p.441).

To survey these themes is not within the scope this paper, but closer reading might support the view that work-based learning practitioners really do have a healthy balanced perspective with a foot in both camps of activity and reflection and with their feet firmly on the ground being concerned in the real world of work and the world of detached academic theory in work-based learning.

The connection between McGilchrist’s views that “the two hemispheres of the brain are a metaphor for the two ways of thinking and being in the world”, have a curious parallel trend in the approach to art and craft education that may be of value to the work-based learning practitioner. The recent exhibition, Power of Making (V & A Museum, 2011) explores the role of the hands-on thinker: suggesting that a forward look to a future where making is a way of learning, is not confined to a backward-looking limited views of Arts and Crafts, but to a merging of technologies and personal pleasure in making which, it is suggested, can inspire business and manufacturing can benefit.  In the publication accompanying the exhibition Frayling (2011) reminds us that the V & A was originally named the Museum of Manufactures, and that a popular nostalgic ‘We must return to the crafts’ originated in a German mistranslation in the 1920s  that should read a ‘turn to the craft expressed in physical and visual terms’ and ‘research work for industrial production’.  He also states: “This linking of the hand and head made a deep impression on me - at a time when everyone else seemed to be treating them as separate spheres” (p.31). These writings are just the tip of the iceberg of a long tradition of neuroscience studies in art education arising in eye physiology.

Is this where work-based learning should be now? The opportunity for using technology to bring together makers of things is upon us with the new apprenticeship schemes. Perhaps there is a brief renaissance as described by McGilchrist, that represent a move from obsession with detail to a cooperative overview, a cultural change manifested in recent policy changes  between the academic and business worlds, a shift in the hemisphere dominance of the brain writ large. 

Gauntlett (2011) provides a more practical down to earth view of how making means understanding and developing of ideas. The implication for those engaged with eLearning – now should consider teaching materials products as artifacts and the making of them - is no longer a side issue or a chore, but central to understanding and therefore essential to teaching. Finally, we see from Csikszentmihalyi (1992) how pleasure, engagement, being in the world has specific personal rewards for the activity involved. 

The HEA University management of work-based learning (Tallantyre, 2010) - calls for creativity and a plea for ‘joined up policy’.  See (Morrison, 2011) for two columns of metaphors illustrating their power in the real world. Then, read any newspaper business section, every article has examples that now should suddenly hit you with their significance.
The brief literature review only scratches the surface of what neuroscience may offer the field of work-based learning. Heidegger and Neitzsche are worth revisiting for further investigation by those studying the theoretical underpinnings of work-based learning, and with an interest in the philosophy of mind and of the nature of being. For Ramachandran proposes the mirror-neuron system may underly the theory of mind and McGilchrist sees the brain as the metaphor for our world. 

The next section looks at more practical everyday methods of making use of the discoveries in the literature for work-based learning lecturers.
5.0 Implications for Work Based Learning

In this section are summary proposals arising from experiments and the literature review as to what work-based learning practitioners might apply in practice.  The proposals are based on three elements of the findings: (1) the effectiveness of metaphorical language being used in conjunction with (2) practical activities and (3) the benefits to learning from being a ‘hands-on thinker’. The proposals are nothing more than bread and butter to the primary, secondary and FE teacher.  For the trainer and mentor in a business environment work with staff or apprentices in the work place the new theoretical underpinning may give confidence to the ideas suggested below:
5.1 Making teaching resources: Creating teaching materials is an essential part of the process of teaching: it comes with the territory of the teacher in primary and secondary area. The author has extensively created publications, images, games, objects integrally associated with professional education broadcasts. The HE practitioner has even more reason to build on existing good eLearning and workshop activities, for example treating handbooks and PowerPoint as artifacts, and in the making of them connecting practice with theory. 
5.2 Operating in the Work Place: Lecturers going out from university into industry to manage work-based learning schemes, who may sense being out of one’s comfort zone, might find ways to develop exercises that help appropriate responses in a spatial context.

5.3 Using metaphor:  The use of a specific range of day-to-day metaphors related to work-based learning theory that aid an understanding of key concepts. Just a general awareness of the significance of connectivity of theory and practical physical activity through metaphor in the space of a business, factory or office, might enrich, enhance and improve the success of discussion with, and advice on, students projects. But as specifically related to academic terms, consider ontology and ethnography examples below.

5.4 Ontology of study: The metaphor shifting boxes or lining up the team might become embodied in a physical exercise carried out by a lecturer in conversation with a student. Using objects such as small boxes with issues, problems or stages written on them that can be moved around during a discussion using the above or other appropriate metaphors. This idea is not new, but the reason for the value of the method gives the effort its reward. Ontology is an abstract concept and can only be fully understood in the real world by manipulation and movement of objects in a three dimensional space. However, the value of Lakoff and Johnson’s original specific ontological metaphors will still inform any discussion.

5.5 Ethnography: Students are presented with the term ethnography in their handbooks as they study the theory and investigation methods and issues of the worker-researcher role in the workplace. Influences of organisation culture are discussed and analysis in written study. However, what would happen if students were asked to write about or design their study including practice exploring their physical presence in their workspace? How they actually approach people for interview, develop appropriate body language and of course develop appropriate metaphors for use such as explaining their objectives?
5.6 Conversation and story: Conversation and story are strong themes in work-based learning and business development: the Cluetrain Manifesto (Locke, 2000)  for an early example. In the work-based learning field Critten (2009) and Gibbs (2011) are practised theoretical exponents. What if conversations were to deliberately take place while walking, moving from place to place in conjunction with appropriate metaphorical language? Or the student’s story mapped out in a language of landscapes or diagrams and even models? Is there any significant benefit? Would recognition of the embodied process improve the quality of the discussion? Simplistically, writers frequently mention the real tangible benefits of going for a walk that clears the mind, and provides thinking time.
5.7 Explicit teaching about neuroscience: The question of implicit or explicit use of neuroscience techniques needs wide discussion. Are ethics involved? Practitioners describe already using Winnie the Pooh, learning journeys and heroes, the language of Star Wars studied by (Campbell, 1988). Workshops for students explicitly exploring tools that can help students through the learning process may be particularly useful by explaining the principles involved and improve project work. Or for example, exercises in attention masked by fun activities using digital cameras linked to projector to explore wide-angle right hemisphere scene observation and left hemisphere focus on detail.

5.8 A revised method of reflective diary: Would a student telling their story benefit from holding a relevant physical object or item involved in their work, or the story being told in the place of work? Would a story be more appropriately told facing the lecturer or sitting at their side, or walking, and with diagrams and illustrations (Eco, 1994)? The author uses the story of Santa’s Grotto and The Matrix as examples of self being in a story. Insights from neuroscience may inform how this hands-on thinking works. Do these methods informed by new research have a reason to be essential in work-based learning not just a interesting idea?
5.9 Audio Feedback: The use of digital audio in discussion.  A DProf student would talk, but found writing difficult said, “I do reports but no one reads them. It’s all presentations and talk and meetings in my business”. An iPhone app allows the audio notebook to make very long recordings and easily transferred to the computer. The session was emailed to the student afterwards and the student reported the method had improved his ability to organise thoughts for his written project. Recognising the reality of the workplace: to what extent is the importance of oral and aural business culture represented in the work-based learning process by lecturers and student? Do we now have a deeper reason to use technology that reflects the whole body engagement of an individual in their work-based studies?
5.10 Video as whole body experience:  There is a range of current cultural and popular reasons for using increasingly easy to use video.  But what are the implications if video has a real benefit because it physically engages as a whole-body experience; being in front of the camera, walking and talking focuses and distils ideas and orders information? The result is effectively communicated ideas, but the focus of the video work with students and staff is the process: making is learning, self-awareness, and activity is a whole body experience. There is a body of research in this area already but  neuroscience reinforces the value of video as a teaching artifact with embodied learning. 

Development of training workshops is being considered, so lecturers and students learners can physically experience and explore these principles and then apply their new knowledge.
6.0 Implications in a wider context

This brief section suggests a review of the way universities relate to industry, and a re-evaluation, through exploration of management methods, working with business in terms of language in a three-dimensional environment. There is a particular incentive to carry out this review in conjunction with the CBI apprenticeship initiative for universities to take a lead in applying Frayling and other’s view in a wider context. The process of transfer of information from an experienced hand to the new kid on the block comes with the language and the demonstrations even in an office environment. Can we develop this process to a new level powered by the way metaphor and making work together?

7.0 Conclusion

What are the implications for interpreting current policy: universities must respond to government demands to meet business needs, as left hemisphere / right hemisphere conflict? Is policy in a process of moving to a new equilibrium? Those engaging in work-based learning policy are already well-acquainted with crossing the theory-practice divide?  At a conference hosted at Middlesex University (HEA, 2011), videos show the message of the businessman challenging the academic community in terms of the metaphor the world of the workplace and also geographical (ontological) metaphors the changing landscape. Analysis of the conference videos could reveal many examples of metaphor embodied in good work-based learning practice. A few images come to mind: the experiences of lecturers operating inside the business environment, the significance of a college location next door to the company involved in activities, the impact of business standard database technologies.

Perhaps we, in work-based learning can get a grip on new challenges by using business metaphors seriously. The practitioner at the grass roots may find a critical path analysis of the way to those magic moments in teaching when everything comes together: mind and body, theory and practice, thinking and making, in university and, most important of all, for the student in the workplace.

Please contact the author for details of workshops in development and proposal for study of video material.
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