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A perturbing and enduring image for much of elementary mathematics education illustrates the persistence of an overly authoritarian perspective.  Research has indicated that mathematics is not a subject of pleasure or choice for many students and as such is prone to disengagement (Nardi & Steward, 2002, 2003; Robitaille et al. 1997).  Too many students continue to become demoralized by and turn away from the rigid and traditional view of mathematics that endures in much of the mainstream academic curriculum today.  This is at a key stage in students cognitive development which leaves them less empowered to become knowledgeable participants in an increasingly globalized environment that requires its’ citizens to be critical thinkers who have flexibility of thought.  Discussion about this disheartening trend is not new in mathematics education and yet this trend persists.  

As a result of pedagogical experiences over an approximate sever year period using Egan’s (1997, 2005) theory of Imaginative Education a research question began to emerge that would help address the above situation.  This question was formalised for a pilot project as “Does the use of the theory Imaginative Education affect student engagement in the learning of elementary mathematics?”  

It is suggested that use of Egan’s (1997, 2005) theory of Imaginative Education (IE) can assist with establishing a more egalitarian dynamic form of learning mathematics by providing additional entry points for students that engages their imagination with a positive emotional response.  Combining key elements of the theory, i.e. students’ emotional response, with the use of their imaginations, it is suggested provides a stepping-stone of opportunity to both increased engagement and greater cognitive development.  Students can thus increase their engagement with mathematics when curriculum is presented to them in ways that invites their participation and recognizes their contribution as part of a larger socio-cultural conversation as with an IE theoretical framework.  
It is also argued that active attention on the part of educators to the affective response of students to mathematics is a necessary and vital part of student engagement with mathematics.  At the same time use of the IE theory with its socio-cultural orientation offers ways of examining and answering important questions about the values and beliefs that are held by society at large.  

Succinctly stated Egan’s (1997, 2005) IE theory is a reconceptualization of education and its’ purpose, in which it is seen that ‘kinds of understanding’ are developed that enable people to make sense of the world in different ways rather than through the development of entities or pieces of knowledge.  The development of understanding occurs through gradually increasing internalisation and use of cultural tools such as language as an individual moves through the use of five increasingly sophisticated kinds of understanding. Gradually cultural tools become an individual’s cognitive tools and mediate for an individual within, and between, cultural and educational development.  In this sense a student is never wholly independent or a cultural being but rather someone who has a firm place in both perspectives.  Here Egan has clearly drawn on the social constructivist theories of Vygotsky in a number of areas.  
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In Egan’s (1997, 2005) view of education, the teacher becomes a pedagogical facilitator, part of the socio-cultural process, drawing their principles of teaching from the larger cultural context.  The teacher then moulds these principles into an expansive, outward looking range of techniques encompassing a range of cultural tools of learning such as language, counting systems, artistic and musical expression.   Through encouraging the use of some of these tools, the teacher enables students to move from where they are able to take part in an activity on their own, to where they could perform with the intentional, supportive aid of the teacher.  Here Egan has clearly drawn on Vygotsky’s notion of the “zone of proximal development” (Vygotsky, 1978, p.86), yet he maintains his own general principle of an outward expansive view of teaching, where cultural tools are drawn into the learning dynamic to expand the understanding that is being developed.  The teacher thus becomes a facilitator of this type of learning.  

With regard to mathematics the theoretical framework of Imaginative Education would see the mathematical concept of multiplication of numbers as the development of an efficient human process of repeated addition and groups of items, rather than multiplication as merely tables of abstract numbers to be memorised in a rote manner.  This is a subtle but important reorientation of mathematical learning.
In addition, use of the IE theory also allows students a respected voice in pedagogical endeavours.  Student voice (Fielding, 2001, 2004) can be defined as both the individual and collective expression of students in educational settings that is far more than a simplistic view of oral expression of understanding and experience.  Rather student voice is to be regarded as textual, oral and behavioural expression of experience and understanding gained by individuals, or groups of individuals, from activities in which they are engaged.  It is argued that student voice is a vital and necessary part of student’s engagement in learning, and further that if meaningful student engagement in learning is considered important then attention to, inclusion and valuing of student voice are also necessary considerations. 

Using socio-cultural methodology and the question “Does the use of the theory Imaginative Education affect student engagement in the learning of elementary mathematics?” a qualitative case study pilot project was carried out in the researcher’s own classroom.  The Grade Four/Five multi-cultural classroom was in a suburban elementary school within a low socio-economic neighbourhood  in the lower-mainland of British Columbia, Canada.  The primary qualitative research tools that were used were student’s mathematics journals and open-ended questions.  A systematic unit of lessons was planned for the pilot project that would cover the regular G4/5 mathematics curriculum.  Regular classroom general assessment was carried out on all the student work using a performance standards based rubric prior to research analysis for the pilot project.  The research analysis focused on the student’s narratives of their learning experience as expressed in their mathematics journals, and the open-ended questions.

The following example came at the end of a place value unit is selected as characteristic of many examples seen when lessons were framed using Egan’s (1997, 2005) IE theory.  Hannah was a Grade Five female student whose general assessment placed her in the mid to upper level of achievement, which also held true for her work in mathematics. Towards the end of the unit rather than setting a traditional end of unit test, students in the class were asked to write a letter to anyone they wished telling them what place value was and why it was important. Students were encouraged to
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use their imaginations to think of someone to whom they could write, but no other specific instructions were given.  Hannah produced the following letter, 

“Dear Mr. Potter

My name is Hannah S. and I believe in magic and have been doing calculations and discovered that 1 galleon is equal to $3.50 Canadian, so I’m sending $1001.00 or 286 galleons.  I hope that will be enough for a broom. 

Well while I am here why don’t I talk about Place Value.  Place value is the sequence of numbers that go into a bigger number.  It’s the fact that the 3 in 7356 is equal to 300, stuff like that.  

Money is a big example for using place value. Like you use it to figure out that four ninety nine is four dollars ninety nine and not four hundred ninety nine dollars. You use place value to make sure you get paid the right amount on your pay cheque.

It’s important to know place value because if you were to play Quidditch and you scored 725 but the scorekeeper made it 72.5 or 527, or 7.25 x then you wouldn’t be to happy. But if they gave you 7250, you’d be happy but that’s not you’re score is it?



yours sincerely  Hannah Summerfield”  

It would seem that being given “permission” to use her imagination and express her mathematical understanding in a non-traditional manner for a mathematics classroom had given Hannah the opportunity to demonstrate what she knew in more detail than was previously seen in her exercises and oral discussion.  In addition, it seemed as if Hannah began to realise through this experience her own mathematical potential, since her engagement in a range of activities in subsequent mathematical work seemed to deepen.  

Richard, a Grade Four student, was considered to be a student with somewhat divergent thinking but no particular aptitude towards mathematics. One day, when Richard was handing in his mathematics journal response to the question “Does using your imagination help you learn math?” he was casually asked if he thought that using his imagination had helped him.  Richard’s verbal response, which was hurriedly written down by the researcher, provides an example of a students’ perspective on the role of imagination in mathematics.    

"Does using your imagination help you learn math?" 
 “Yes because you have to imagine the question before you can answer it, because

   you can’t answer the question that you can’t know.  You know what to do for 37 + 3.

   If you were not told the question you would not know what to do. 


  Imagination is more like a bridge to the mind, and the mind is like a bridge to the

  answer.  

  With imagination you can imagine ways to figure out the question. Like how many

  hairs does Einstein have on a quarter of his head?  He has 125, then three quarters 

  of his head, he probably wouldn’t let you do that because he has many things to do 

  and if it was our time he’s just a skeleton, he wouldn’t have any hair because it has 

  rotted away.” 

Richard was not only able to articulate mathematical examples of using imagination when talking about the possible number of hairs on Albert Einstein’s head; he was also able to be very 
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specific about the application and use of imagination through his use of simile “Imagination is more like a bridge to the mind and the mind is like a bridge to the answer.” illustrating a higher level of thinking.  Because this casually asked question pointed to Richard’s heightened mathematical engagement, the same question was subsequently used with students of all ages on a regular basis, to examine their engagement more generally. 

Both examples of student engagement, one from a particular lesson and the other from open ended questioning, are illustrative of engagement and a ‘kind of understanding’ that was either not normally seen or was beyond anything that was expected from the students even with careful, conscious but traditionally styled pedagogical planning.   Combining key elements of the theory, i.e. student’s emotional response, with the use of their imagination, it is suggested has provided a stepping-stone to both increased engagement and greater cognitive development.  Therefore the use of the IE theory has had a positive influence on the level of engagement with mathematics seen from these students.  

Following on from the success of the pilot project further research is planned that will further investigate the students engagement much more closely.  The question for the broader study will be “According to the students, in what ways does the use of Imaginative Education affect student engagement in the learning of elementary mathematics?”  
The broader study will again use socio-cultural methodology and qualitative data collection, and it is planned to highlight the tool of student voice (Fielding, 2001, 2004) to investigate the ways in which the IE theory affects student engagement.  The study will carefully document and investigate the student’s perspective of learning during a unit of mathematics over a four to six week period.  This study will again use student’s mathematics journals and open ended questioning, but will add semi-focused student interviews of between four to six students.  It will further the work described above and allow more systematic investigation of the IE theory.
As a result of the pilot project and other earlier work, a specific perspective of student engagement has been developed and will be used in the upcoming research study.  This was felt necessary in order to be able to fully investigate student engagement and the use of Egan’s (1997, 2005) IE theory from the student perspective.   The perspective of student engagement that will be use is referred to as Participatory Affective Engagement (PAE) (Hagen, 2007; Hagen & Percival 2007).  This builds on the work of McLeod (1994) related to problem solving and the role of affect, Hannula’s further refinement of the role of affect in the learning of mathematics (2002) and Malmivuori’s (2006) work related to a blending of affect and cognition in a school environment. 

When a student is connecting with an activity they will experience some emotional response that in turn will give rise to some form of participatory behavioural reaction.  Through experiencing the blending of participation and an emotive response, a learner has a foundation on which to build cognitive development and understanding that cannot occur until the initial connection has been made.

As shown in Figure 1, PA Engagement combines behaviour and affective components, so that 

student engagement encompasses either a student’s involvement or action, as well as the student’s emotive response to a lesson or activity.  When engaging with an activity a student will have experienced some form of emotive response or connection with the activity, which could be in either a 
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positive or negative mode.  Similarly a student’s behaviour or involvement may be manifested in either an active or passive manner.   

Participatory-Affective Engagement
Participation (Behaviour)


Affective (Response)
                 
Active      



  

Positive         



    
Passive





Negative

Figure 1

It has been shown in the above discussion that reconceiving education to be about developing ‘kinds of understanding’ rather than pieces of knowledge, as with Egan’s theory of Imaginative Education, provides greater opportunity for students to become engaged with mathematics at a key stage in their cognitive development.  By emphasising the student’s voice of their learning experience, it has been shown possible to address the original issue of student disengagement from elementary mathematics in a particularly meaningful manner.  It is also possible to allow not just the Richard’s and Hannah’s of classrooms, but all students an opportunity to connect with an important subject such as mathematics, by giving both an implied and explicit value to the students' perspective. 

To consolidate and extend the findings of the pilot project it was considered important to carry out further research and investigation that looks at the ways in which the theory of Imaginative Education affects student engagement.  Thus the more in depth research study mentioned above is planned for Spring 2008.  

With the vast increases in pedagogical knowledge and understanding that have taken place in the last two decades it now appears possible with the development of Egan’s (1997, 2005) theory of Imaginative Education to address the issue of student’s increasing disengagement from elementary mathematics and pick up with confidence, the cautionary gauntlet that O’Loughlin (1992) provided,

“Too often the voices of those most intrinsic to the education process are silenced

  when those of us with access to privileged and authoritative modes of discourse

  presume to speak for rather than with those we wish to educate.”

  (O’Loughlin, 1992, p.816)
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