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May I request you accept this submission to the Senate Enquiry into the Education of Gifted and Talented Children. I apologise for its lateness. 

I am interested in solutions. I am sure you have identified the many needs in the education for these students and the issues involved. Although I could write extensively on this, in this submission I am only addressing the implementation of solutions which I believe to be practical and financially viable.

I have been working in this field for over 20 years, have obtained a Masters Degree in the Education of Gifted children and have written 10 publications with particular interest in such children (See Appendix A for CV, publications and presentations). My speciality is in developing and delivering specialist curriculum. I find there is a great deal of research and work on identification and needs but turning this into effective practice is still greatly lacking.

I have been involved in developing such a process within a large school (MLC in Melbourne) which I believe is a very successful model for implementation of such provisions in a substantial private school.

I have been most concerned about the lack of such opportunities for children who don't have access to such a program. In particular those who are isolated, disabled, from non-English speaking backgrounds, from different racial groups or in some other way not able to participate in the excellent programs in some of the larger and wealthier private schools. There are also some excellent programs in less well resourced schools due to the incredible diligence of individual teachers and parents. However, for many gifted students, especially those in rural towns with limited access to specialist teachers or other students like themselves, appropriate education is still very difficult.

Due to my concern for this I was instrumental in founding the Virtual School for the Gifted (VSG) with the goal of providing such specialist teaching into schools and homes. The VSG provides teaching - not just material - the direct interaction with experienced and specialised teachers with a passion for the area they are teaching, but also the experience to allow them to deal with the individual needs which arise. Details of the way the VSG functions can be found in Appendix B.

I believe, given Australia's distributed population, that the Internet is the solution to many such issues for gifted students. I have attached a paper (Appendix C) by Stan Bailey about the appropriateness of online education for gifted students. It refers to his TalentEd online school at the University of New England and the VSG. Unfortunately his school is no longer running. I mean unfortunately - there is a need for much greater provisions than the VSG can currently provide.

My overlapping interest is in developing appropriate curriculum which directly addresses the way gifted students think in their area of giftedness. In particular, I am involved in a long term, personal project to develop such material for mathematics from primary to secondary levels. This is outlined in a joint article with Professor Michael O'Boyle which is still in press. This is included as Appendix D.

My work is very much at the grass roots - "what can we actually do about this?" - level. Hence this submission concentrates on realistic approaches to solving the problem of servicing the educational and related emotional needs of gifted students.

Please feel free to contact me at any time on these issues and request expansion on them. This submission has grown too long already and it will never be sent if I don't stop!

Nothing I say is confidential. Please feel free to use my submission in any way which can benefit future provisions for these children.

Yours sincerely,

Lynne Kelly

Specific comments re Terms of Enquiry

 I will restrict my comments to the practical implementation of programs for gifted children as this is my area of expertise.

(i) the means of identifying gifted and talented children

Although IQ tests are probably still the single most effective way to identify gifted children, it is now widely recognised that these are not a good indicator as a single measure. Hence all programs should be open to all children. The immediate criticism is that there will be a flood on them. This is not my experience if the programs are designed to meet the specific needs of such children. 

The key to providing appropriate extension experiences is the fact that gifted children do not form a homogenous mob. (Extension includes both acceleration and enrichment.) Gifted children are not all the same and their abilities do not tend to be across the board. It is far more common to find a child who is gifted in specific domains only. Or their potential my vary across domain - highly gifted in mathematics and moderately gifted in other subjects, for example.

For students who are not gifted across all subject domains, the simpler program which merely accelerates them by grade skipping, is not effective. It forces them to perform below their potential in their less advanced subjects. It is often appropriate to accelerate them in subjects which reflect their specific strengths while staying with their peer group for others. However, this is not sufficient to address their abilities to go well beyond the regular curriculum. Not just faster, but different as well.

In identifying these students, and consequently providing suitable provisions for them, it is essential to note that they think qualitatively differently to students who are not in the extremely gifted range in their domain. Basically, they have skills we can draw out which just can't be taught. They are instinctive. I can talk about this at length from the many years of working with so many of them with such different individual profiles. But for the sake of brevity I will use my area of particular interest to explain.

Research has shown that children with profound mathematical ability display a significantly different brain scan. I have jointly authored an article on this with Professor Michael O'Boyle at the University of Melbourne which will appear in the next edition of Principal Matters, the  journal for school principals.

I have attached this as Appendix C: The Mathematically Gifted - Different Thinking May Require Different Teaching. This realisation that these kids think differently matches the experience of many parents and teachers. It is no surprise to have it independently verified.

I am convinced, from experience, the same is true of the computer gifted - many of whom are also mathematically gifted. They think differently. "Nerds" exists and need to be educated well, for all our sakes!

I have many examples of children's work which illustrates this. Working online allows me to easily keep their communications. My principal interest in curriculum development is in developing a complete structure of qualitatively different material for Mathematics from primary to the end of secondary school. In this research, which is a private program, I have been greatly assisted by a research group of students, by Professor O'Boyle, a number of parents and teachers and by Abraham Tannenbaum, the American author of the classic text Gifted Children : Psychological and Educational Perspectives.
By identifying what is qualitatively different about the way these students think and reason and writing material specifically to draw out that potential, we can provide material which is available to everyone but will be accessible and of interest only to the gifted in that domain. So the material and opportunities act as an identification means. Students might be identified in other ways and recommended for the program, but it is essential that we have as open an entry policy as possible due to the difficulty in identification - unless we take the narrow IQ pathway.

This sounds high and mighty, but it isn't. I feel I have about 250 tasks of that nature being tested at the moment in mathematics and would need about 1000 to produce a grid of tasks which provide scope and sequence in the tasks, are structured to match the various traits in gifted mathematics students (they vary too!) and to take them from mid-primary to late secondary. These have been on offer to all students at MLC at no extra cost, but I have had an uptake almost entirely only by those for whom it is appropriate.

Please note that such qualitatively different material is not offering year 6 curriculum to year 4 students. It is material which will probably never appear in this format in the school curriculum at all because most students will never be able or interested in completing it.

My husband, Damian, is working to develop the same with his students in computing. Any course on computer operating systems, networking and so on, automatically works at this level. 

So my conclusion on identification is that students must be identified according to each specific domain - mathematics, computing, language and so on - not just as gifted or not gifted. Then they are offered a sequence of material and teaching at this qualitatively different level, to run parallel to their regular curriculum. Basically it is a compaction/extension model. Whenever they have managed to show mastery of material in any subject, they can move on to their extension material from within the classroom. Hence the mastery of curriculum frameworks takes precedence, but appropriate extension material and access to a specialist teacher is always available. This is not as hard to implement as it sounds, if the access to the material and teacher is online and hence available at all times. Teaching is done by email to small groups. I am convinced the time delay and medium allows for students to respond in much more depth than in the normal classroom. The combination of regular school and online extension from within that school, can provide what each student needs. The virtual school needs to complement the regular curriculum, not replace it.

(ii) whether access to gifted and talented programs is provided equitably

I am sure other submissions have convinced you access is not equitable.  The special groups: rural, disabled, non-English speaking backgrounds and so on, have much greater difficulty in accessing such programs. Students who are profoundly gifted, will find it difficult to find a mentor or specialist teacher in their field within many schools. It is naïve to believe every school will ever be able to have such a range of specialists available. The usual solution is weekends, after school programs and so on, which are still limited to those within access and do not address the issue of lack of challenge in the daily classroom. Hence my commitment to the Internet as the solution. Using the VSG as a model, I am convinced this could be implemented on a much larger scale at much more realistic costs than anything involving physical locations and physical meetings between children and specialist teachers.

The VSG is still very small. Although it is over 3 years old, we had no model to work from and no funding - nor did we apply for any. We really wanted to just test a dream. Most of our students are overseas - mainly from America and then heavily concentrated in Silicon Valley! We feel now we have the expertise to understand delivering such support to these children via the Internet, but it has been a long, hard learning curve. Hence our desire to keep it small until we really felt this expertise was within our staff. Principals are myself as the curriculum and teaching "expert" and my husband, Damian, as the technical expert, who also teaches many of the advanced computing courses. Maybe it is time to take the experience of the VSG and implement a national model.

The virtual school runs a Gallery. This is "curated" by one of the parents, who lives in Canberra, Lars Nissen at http://www.tribute.com.au/vsg.htm. It can give you the feel for the type of community which can be built up from the perspective of a parent rather than the staff. It is essential that such programs identify the real need among gifted children to be part of a community which understands them. To find "like minds". I feel this very strongly on behalf of isolated children. The Internet has provided a method for communication which has just not been available before. 

Many Internet educational projects have failed because the emphasis has been on huge investment into fancy technological solutions. The solution to online educational needs is to use the Internet merely as a way to communicate using the simplest technology possible - just basic web pages and email. This also keeps the costs far below what many technology experts will quote and keeps it accessible to schools and homes with minimal equipment.

The only other long term online program for gifted children is the EPGY program coming out of Stanford University. (http://www-epgy.stanford.edu/) . We have a number of students on the VSG who also do EPGY courses and detailed reviews from their parents comparing the two. We are very pleased by the comparisons, and the key seems to be the identification of the need for a community and interaction with qualified teachers who understand the special needs of these children. We can export this teaching to America.

(iii) investigation of the links between attainment and socio-economic distribution; and

I don’t believe my expertise will add a great deal to this term of reference. My expertise is very much in the implementation of cost-effective programs. Hopefully, if these were more broadly implemented, payment by private school students and overseas students would supplement provisions for those without the financial means. That is a real dream, but I believe it is feasible with a fairly simple model.

There are many gifted students from poor backgrounds. Their need is huge.

I feel I could write at length on this submission, but would prefer to have the opportunity to respond to areas of particular interest, so I will support the claims through expansion of these comments in Appendices.

Should the members of the Senate Committee wish for any further details of my suggested approach, please ask. I would be delighted to provide them.

Appendix A: Biographical and summary of publications

Qualifications:
Bachelor of Engineering (electrical)

Monash University

1972

Diploma of Education



Rusden
 State College 

1973

Graduate Diploma of Computing


Deakin University

1984

Master of Education
(CHIP)


University of Melbourne

1994

Publications: * implies a gifted education focus.

Books
Practical Computing (co-author)

Jacaranda-Wiley


1987

Nuclear Technology (co-author)

STAV Publishing


1991

Lasers




Sunshine Books


1994

*Challenging Minds


Hawker-Brownlow

1994

*Mathematics by Computer: Iteration

Wizard Books


1996

*Sound and Light



Wizard Books 


2000

         *Being Mathematical


Wizard Books 


2000


Words and Images (co-author)

Wizard Books


(in press)

Science Kit:
*Motion: Simple Concepts in Physics
Wizard Books



1996

Multimedia CD-ROM
*Exploring Chaos and Fractals

Informit



1994


(co-author) 

Magazine and newspaper articles:

Physics and Infinity 


Lab Talk, Science Teachers Association of Victoria (STAV), 1984

It’s  a Total Internal Reflection

Lab Talk, STAV, 1985

Book Reviews (3)



Lab Talk, STAV, 1986 / 7

Chaos Rules the Classroom?


Classroom 2000 Column, The Age, 1993

Multimedia Authoring 


Australian Author, 26.3,1994 



Managing Change in I.T.


The Source, 1996

It's virtually a school


The Source, Vol2, No.4, 1997

Virtual schooling is online now

News and Views, ICPA, Qld., December, 1997

I.T. and Gifted Students


Gifted, 1998, reprinted with permission, Vision, 





1999.

Mirror Gazing: From Critical Reflection Toward Evaluation (co-author)







Gifted and Talented International, Volume XV, 





No 2, 2000

How to build a cyberschool that has soul 
The Age, featured letter, I.T. Opinion, 23/1/01

How a native goddess stole my heart

The Age, Extra/Gardening, 10/2/01

Book Chapters

Self-concept and Stereotyping

in Coping for Capable Kids, Cohen and 






Frydenberg, 

Boredom (co-author)


 Hawker-Brownlow Education, 1993

Underachievement (co-author)

(4 chapters)

Anorexia (co-author) 


A Teacher's Perspective


in Geniuses, Prodigies and Savants: 



extraordinary people - what makes them tick., Centre for the Mind, 1999

Editing

Mathematics online units

Britannica.com
2000



Competitions:


Second Born



1st Prize, Begonia Writing Short Story 






Competition, 1992

Conference Presentations
Many in Australia in areas of Information Technology, Gifted Education, Physics and Management.

Also in America and New Zealand on use of laptop technology in schools and Management of Change.
Recently:

1997:

Summit '97, Atlanta, USA, 5 presentations:



Management of Notebook Programs



Integrating the Curriculum with Notebooks



Working with Your Channel Partner



Management of a Notebook Scheme: Technical Issues



Case studies in Notebook Implementation


EduTech '97, Melbourne
Management of Change


EduTech '97, Sydney
Management of Change and the Future in Virtual Education


IARTV Computer Coordinators
Information Technology at Melbourne Grammar

  
Expanding Horizons, Sydney
The Virtual Classroom, A Case Study for the Gifted


The Association of the Heads of the Independent Schools of New Zealand, Wellington 



(Keynote and 3 presentations)
 Planning, Establishing and Maintaining 






Information Technology


VAGTC



Using Computers with Gifted Students

1998:


Edutech '98


The Virtual School and Remote Access Models


JSHAA



Virtual Schooling and Gifted Students


IARTV



Computer Co-ordinators, Using Computing in the 





Classroom


IARTV



Gifted Education at MLC


VAGTC



Virtual Schooling and Gifted Students


TiSP



The Virtual School for the Gifted

1999:


CEGV



Gifted Education and Computing at MLC


CEGV



Virtual Schooling - Two Models


IARTV



Computing and Gifted Students at MLC


Parents for Gifted Children
Virtual Schooling for the Gifted


Post Graduates, Uni Melb

Models in Education for Gifted Students


Mordiallic Parents’ Group

Virtual Schooling for the Gifted


International Conference on Gifted 
Virtual Schooling for the Gifted


Northern Region PD (Teachers)
Virtual Schooling for Gifted Students


Prodigies, Savants and Genius
Dare to be Different plus Panel session







Centre for the Mind conference, Sydney



Night Live - Philip Adams (ABC)
Education of Gifted Students


ABC interviews (two)

Gifted Education as a result of above conference

2000:


The Morgan Centre Seminars

Teaching gifted and reflectve practice, a view 





from the trenches







Co-presenter with Dr Julie Landvogt

Present Positions:

Principal, Virtual School for the Gifted (0.4)

The Virtual School for the Gifted (VSG) is a totally virtual school with no physical location. It offers over 25 courses to students all over the world. Our goal is to particularly serve gifted students who are isolated physically by distance, or in some other way, say by disability or socio-economic group. Students are enrolled either by their schools or parents. Some schools use our courses to replace an elective or as enrichment within their curriculum. Some families participate with their children. We have the flexibility to adapt to many individual needs and see the interaction between these students as a crucial part of our goal.

As well as the courses specifically designed for gifted students, there is a community aspect including general discussion lists, a chess club, writing club, parents group, and Student Lounge which includes, among other things, a Gallery run by a parent, which serves to display all kinds of student work and related products. The Gifted Graffiti pages are full of quotes of both a serious and humorous nature to empower the students to express themselves in that typical warped / serious way they can.

The courses in the Virtual School vary from advanced computing, mathematics, science, fractal geometry and art, existentialism, writing within various genre and cross-curricular themes such as magic, time and so on. All teachers are experienced, highly qualified and have a special interest in gifted students. Teachers come from 3 states in Australia and one overseas as we are not limited in finding teachers by time or physical constraints.

Although small, the VSG is growing. Many of our potential students do not yet have sufficient access to the Internet to fully utilise our services. 

Co-ordinator, Gifted and Talented Program, MLC, Melbourne (0.6)

MLC is a very large girls' school of approximately 2 200 students. It is very well resourced in both technology and Gifted Education. We have established a program which I believe can individualise to any student according to any domain or combination of domains of potential. By using the technology for communication, we are not constrained by the timetable or physical locations. Whenever a student needs enrichment (ahead in class, pre-testing showed mastery, needs motivation and more challenge, or whatever) the teacher can refer then to the Compass Program at any time. It exists in both physical and virtual locations. Parents and students themselves can also refer students to us.

Previous Positions:

Head of Information Technology, Melbourne Grammar School

This 3 year appointment involved introducing the laptop scheme of over 1200 laptop computers in 12 months, networking the three campuses with a wide area network, and working with all staff, both academic and administrative, on the introduction and application of computer technology. An exciting and demanding position, I worked with all aspects of the school giving me a unique insight into the overall working of a complex school.

Head of Computing, Ballarat Grammar School

Employed by Ballarat Grammar for ten years, I was responsible for heading the Physics Department and the establishment of Information Technology as both a teaching and service department. 

I lead the establishment of an enrichment program in four main facets: extension within existing curriculum, specialist enrichment classes (Ad Astra), a year 8, 9 and 10 elective (Challenge Studies) and a support / social / intellectually stimulating group, Think Inc, meeting at lunchtimes and after school.

Prior Appointments

Prior to my appointment at Ballarat Grammar I had 5 years teaching in the State system. Subjects taught were primarily Computer Science, Physics, Mathematics and Junior Science. 

Other areas of Educational involvement:

I have served on the State committees overseeing the teaching and professional development in both Physics and Information Technology.

Appendix B: Basic Outline of the Virtual School for the Gifted.

The Virtual School for the Gifted (VSG) is an independent organisation which has been established on the World Wide Web to serve the needs of gifted students anywhere in the world. Students can be enrolled in any course by their parents or by their school.

The need to address the higher level thinking skills and advanced analytical abilities of these students is intrinsic to all our courses.

The VSG aims to serve the intellectual craving, but also the desire for social interaction between students with similar needs. It is to be a warm and supportive environment, a complement to their daily schooling, not  a replacement for it. By its very nature, students are not identified by race, colour, age, disability, geographical location or any of the non-verbal signals which so greatly influence their interactions in a real campus. They are free to explore their intellectual identity in isolation from these issues. 

In most of the schools who enrol students with us, a teacher at the school remains in direct contact with the Principal of the VSG to develop an optimum working partnership. These schools consider our courses as part of  their offerings for their gifted students. Students enrol, much as they do for other co-curricular tutoring, such as music. 

It is envisaged courses will suit students from about 9 to 15 years old, however there are no restrictions on enrolment. In fact, there are a number of parent and child joint enrolments in the VSG, as well as some adult participants. Highly gifted students who are younger than this need only to be sure of confidence in using the Internet and email, or the availability of someone to help initially.  Courses run for a nine week unit with assessment and reporting provided on completion, if desired. This will be posted to the parent or school on paper. All other official communication will be by email.

An overview of the VSG, courses available, a statement of educational philosophy and enrolment details can be found on the School's web site at:

http://www.vsg.edu.au

Teachers employed by the Virtual Campus are all highly qualified and experienced in serving the special needs of gifted students, being comfortable with issues such as asynchronous development, underachievement and the problems of perfectionism. They have a passion for enthusing gifted learners and for the subject material on offer. They enjoy being a continuing part of the learning process and are flexible in redefining assignments within the guidelines to allow for the particular talents and interests of the students in the class. For this reason, class sizes will be limited.

Course material is posted on the Web with password access to the students of the course. These are in simple format so students can print the material to work on even when they are not linked to the Internet. Material is accessed using passwords given out on enrolment.

Students communicate with the Campus in three ways:

1.  with the teacher of their selected course by email.

2.  with the students enrolled in their course via an email discussion list specifically set up for that class. A discussion list posts every piece of mail to the list to all people assigned to it. Hence the list acts as a discussion forum for the class.

3.  with the students and staff of the Campus via a discussion list established for Campus as a whole. This allows general discussion of topics of interest to gifted students and provides a forum in which to raise issues of interest. It will also act as a support and friendship mechanism. This discussion list runs at junior and senior level. 

There are also chess and writers’ groups, plus various clubs, open to all students and a Gallery of student work, with contributions from staff and parents, run by one of the parents. A parents and teachers discussion list is also very active.

Students require email access to the Internet. They do not need to be logged into the Internet while working on the assignments. These will be designed to be done at any time, such as at home, during lunchtimes or spares, or in a class where set work has already been completed.

Courses will cost $195 (Australian) each plus GST for Australian residents. Enrolment will be confirmed on receipt of payment. 

For further information, please do not hesitate to email the Virtual School at vsg-admin@vsg.edu.au.

Lynne Kelly

Principal, Virtual School for the Gifted

Email: lkelly@dlk.com.au

Appendix C: Online Options that Address the Needs of the Gifted by Stan Bailey

School of Curriculum Studies

University of New England

One of the most promising recent innovations in the gifted education field in Australia, and one that will undoubtedly be replicated elsewhere, has been the establishment of online ‘schools’ offering enrichment and extension courses for gifted children. The first of these was the Virtual School for the Gifted (VSG), based in the city of Melbourne, followed shortly afterwards by the TalentEd Virtual Enrichment Program (TEdVEP), emanating from the small rural university city of Armidale, in northern New South Wales.

Both offer a computer–mediated collaborative learning environment for gifted students, with short courses (five to eight weeks for TEdVEP, nine/ten weeks for VSG) that comprise a mix of instruction from the course leader, selected links to Web sites and electronic communication among students and between the course leader and students.   

In each case it is also recognised that computer technology alone is not the answer to the challenge of providing a differentiated and intellectually stimulating curriculum for gifted students. Lynne Kelly, coordinator of the VSG, suggests that a starting point be to ask the question, ‘Can I do something using the computer which I cannot do without it?’ (Kelly, 1998: 1), though this may more appropriately be phrased as ‘Can I do something better using the computer than by other means?’ 

One way of responding to this latter question is to consider how online enrichment or extension may help to address the needs of gifted children. Some of the advantages for gifted students of online provision are as follows:

•
Not only can it provide gifted students with access to those with expertise or specialist knowledge but also it allows these teachers/mentors to share their special interests with a group of fellow enthusiasts. Kelly makes this point well:

A student who is keen to know more about the hard core of computing or the abstractions of existentialism is not going to find those experts around the corner. Technology allows us to link them — to link like minds.

A teacher who has a passion for fractals or artificial intelligence is not going to find a lot of students mad keen to join in their passion in a single school. The technology allows them to share that passion with students who are keen to learn it. (Kelly, 1998: 24) 


Class teachers know all too well the sense of inadequacy that can result from discovering among their students one whose advanced knowledge seems already superior to their own and whose passion to explore further seems insatiable. Online courses of the kind offered by VSG and TEdVEP attempt to address this by linking these students with similarly enthusiastic adults.

•
A variation on the previous point is that it constitutes a means of overcoming the tyranny of distance, especially for those in rural areas. Gifted students may experience isolation in the midst of a large city, if they have no immediate peers with whom to share their advanced interests, but this sense of isolation can be greatly heightened for those living in a small rural community. The online chess played by some of the students enrolled in VSG courses is but one example of the opportunities created by such a school.

•
Perhaps the greatest advantage for gifted students is that it allows them access to ideas and information on the basis of readiness and interest, rather than age. The problem of gifted children’s advanced knowledge base not being accepted at face value is a common one and often a source of great frustration for them, and also for their parents, as one Armidale mother of a highly gifted seven–year–old observed:

It was not taking him seriously, because he’s a kid. I mean he was three at the time. But if they had said it to me they wouldn’t have laughed but because he was a kid they laughed and that’s not fair. That’s lack of respect for another person’s abilities or knowledge or skill. But again it’s this age-ism thing (Personal communication, 1998). 


Another example of this problem is found in the case of Michael Ventris and the cracking of the language code known as Linear B. As Everly explains:

Linear B was a mysterious script found at Knossos on Crete and at Pylos on the Greek mainland. Only seventy-three symbols of the script were available to aid linguists in their efforts to break the code of the script, and nobody even knew what language the symbols represented. For many years the key to deciphering this script eluded professionals, but it was found by a young British architect named Michael Ventris.  

Ventris adopted Linear B as a hobby when he was still a young teenager and began to learn everything he could about decipherment and Linear B on his own. He made original contributions to the decipherment when he was still a teenager, but he had to conceal his age to get his work published in professional journals. After all, everybody knows that kids can’t do original research! (Everly, 1992: 108)


Both the VSG and TEdVEP include indicative grade levels in their course descriptions, on the assumption that gifted students will choose courses that are pitched at difficulty levels at least two grades higher than that of their age peers, but there is no age restriction on enrolment, should a highly gifted student consider a course manageable and of personal interest. For example, if secondary chemistry or biology courses become available the seven–year–old mentioned above could enrol in these, given his intense interest in these fields of science and his advanced knowledge of them through reading secondary and tertiary level textbooks.


A further aspect of this point is that online communication allows even the most reserved or shy student to contribute to the discussion, without interruption, and to have his/her ideas considered by the other members of the class. As Lynne Kelly says of the VSG:

What we lose in spontaneity we gain in depth. A child has more spontaneous interaction in their ‘real’ school and at home, with more emphasis on reflective discussion with us (Kelly, 1998: 25).


Students’ metacognitive awareness can be sharpened via this reflective process if the online course encourages them to respond in their own individual way to the tasks set while also requiring them to explain and justify this way of responding. This is standard practice in VSG courses while it is anticipated that elements of the Teaching for Understanding framework (Wiske, 1998) will be incorporated into TEdVEP courses offered in 1999.

•
Another virtue of online provision for the gifted is economy of scale. For example, mentoring can be a highly effective means of encouraging gifted students to pursue areas of special interest, under the guidance of an adult whose expertise in that area is extensive, but finding sufficient mentors who are able to give up time from their already busy professional lives can be difficult, especially in smaller communities. One variation, which TEdVEP intends to explore during 1999, is to offer online mentoring of groups of like-minded students. This has been shown to work effectively using fax and ‘snail–mail’, where networks of up to twenty-five talented young astronomers, cartoonists and writers, led by a single mentor, were run over periods of one to two years (Bailey, 1995). Already there have been successful trials of small group mentoring via email (for example, two mentoring networks serving groups of five students each) within the Tamworth District, which adjoins Armidale.


Two further aspects of the economy of scale advantage are that, once planned, online courses are able to be repeated with only minor revisions for other cohorts of students, while there are already on the Web myriad examples of high quality, ready-made enrichment and extension possibilities. Indeed, the course planning process for TEdVEP courses involves finding and building in links to existing Web sites, as much as creating new content on the home page for each course.

•
An advantage that is there for all students is the convenience of fitting in the learning around other commitments. For gifted students this may mean that acceleration in one or more subjects is available with less concern about timetable clashes or small classes that are deemed not to be viable. A school district (or several districts in cooperation) can arrange to have a teacher plan and teach such a course to an online ‘class’ of accelerated students from across all schools in the district(s).

•
A not so obvious bonus is the possibility of involving other members of the family in the learning. This is already evident in the VSG where some parents have enrolled in pairs with their children (Kelly, 1998: 25). In time this seems likely to appeal to those families who have chosen home schooling because of frustration with school provision for their gifted children and who may find this an attractive complement to their other activities. One of the first interstate inquiries received by TEdVEP was from just such a family.

•
As a corollary to the previous two points, there may be an advantage in gifted students gaining experience of distance education since this may encourage and facilitate subsequent enrolment in university courses offered by this means, if they are accelerated later in their schooling. That is, the possibility of dual enrolment in secondary school and university may be facilitated as tertiary courses increasingly become available via online teaching.

Online teaching of highly able students is a research issue in its own right. What works best, and for whom, and how different learning styles may be accommodated are questions worth pursuing. Another is whether community can be fostered via telecommunications — contrary to Sardar’s assertion that “Cyberspace is the playground for individualism, not community.” (Sardar, 1998: 10) — and the early experiences of VSG and TEdVEP have been that discussion forums associated with the courses offered, including across-course interactions among all students enrolled at any one time, are highly valued and well used by the students.

I once heard it suggested, on a radio science program, that the invention of the bicycle improved the gene pool (since people were then able to travel more easily and regularly to neighbouring villages, thus reducing in–breeding), so perhaps computers and the Internet will prove the modern day equivalent, liberating minds from relative parochialism and limited intellectual diets. It already seems reasonable to conclude that online courses and mentoring for the gifted have the potential to enhance whatever other forms of differentiated provision a school is able to provide.  
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Appendix D: The Mathematically Gifted - Different Thinking May Require Different Teaching 
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Do mathematically able students just learn their mathematics faster than average students? Or, is there something fundamentally different in the way they mentally process mathematical concepts and approach problems? If there is a fundamental difference, what are the implications for teaching our most able maths students?

While the debate over who is actually gifted continues, suffice it to say that in this paper we are talking about children who are obviously gifted in mathematics. There is, however, no such thing as a typical gifted child - they do not form a homogenous mob. Children may be gifted in some subject areas and not in others. The asynchrony in their development and interest needs to be built into their curriculum options. Gifted students are capable of more than just the same stuff presented at a faster rate. Research now indicates they need exposure to qualitatively different material that enhances their particular abilities and gifts, and capitalises on the manner in which they tend to process new information. Gifted students are known to think differently and may rely upon different brain structures and circuitry when doing so (O'Boyle, 2000a; 2000b). 

In over a decade's work focusing on the functional organisation of the gifted brain, O'Boyle, et al (1995) have suggested that the mathematically gifted brain is qualitatively (not just quantitatively) different from those of their average ability cohort. And, using a variety of neuropsychological measures, they have shown that enhanced development of the right cerebral hemisphere and an unusual reliance upon it when processing information for the purposes of learning, may be key characteristics of the mathematically gifted brain. In addition, the mathematically gifted exhibit an enhanced ability to switch and adjust brain activation levels in an orchestrated and co-ordinated manner between the left and right hemispheres when processing new information. This may be accomplished via a brain structure known as the Corpus Callosum - the major connecting fibre between the two hemispheres. Thus, the ability to optimise the use of both hemispheres may be a special aspect of gifted brain functioning. Interestingly, other researchers (Witelson, et al., 1999) have examined the brain of Albert Einstein and found it to be characterised by enhanced development of the parietal lobes, particularly on the right side. This is an area known to be related to the formation of mental images and is the very area that has been implicated in the O'Boyle, et al (1995) research as being related to mathematical precocity in adolescents. 

In this light, it is interesting to reflect on what Einstein wrote in a letter to Jacques Hadamard and quoted in the classic work The Mathematician's Mind (Hadamard, 1996, originally published in 1945)

"The words of the language, as they are written or spoken, do not seem to play any role in my mechanism of thought. The psychical entities which seem to serve as elements in thought are certain signs and more or less clear images which can be 'voluntarily' reproduced and combined.... The above mentioned elements are, in my case, of visual and some of muscular type. Conventional words or other signs have to be sought for laboriously only in a secondary stage, … "

In Our Classrooms

What are the implications of this new way of considering the qualitatively different mechanisms that seem to underlie gifted maths ability? How can we translate this into the classroom? Consider the cases of four hypothetical students. 

[image: image1.jpg]The Class

Sandy
L - Chris
-2 SD -1SD -0- SD +18SD +2 8D
2% 16% 50% 84% 98%

‘The hypothetical class members on a Bell Curve
representing an arbitrary scale of mathematical potential.




The imaginary students used in this discussion are represented on the curve above.  These scores reflect each student's level of performance in mathematics on an arbitrary scale; they do not represent their relative abilities in other subjects.

Sandy: An average kid in the class. The regular curriculum is designed for Sandy. 

Tam: A bright kid. Maybe defined as gifted, maybe not. Tam does well in mathematics. 

Chris: A really bright kid. Chris is capable of really standing out in mathematics.

Kim: Is so highly able that the general curriculum holds little if any challenge. It may be that Kim's extreme abilities are in a narrow area, maybe more so in maths than other subjects. The more extreme the ability the more individualised the program needed.

Any of these students may be performing below their ability level. Giftedness is a potential and there are many reasons for under-achievement. For example, boredom can be a major factor. So in any given class you may have 28 students with lots of Sandys, a few Tams, maybe a Chris or two, and occasionally a Kim. There are probably a few in the class needing learning support as well. All have equal rights to learn - not just sit in the class, but to actually learn to their potential.

If a student can demonstrate complete mastery of a topic there is little reason to spend additional time studying it. They might do none of the topic, or only a small part - whatever they need to score highly (but not perfectly) on the final assessment. It is essential that assessment is not busy work such as a long research project where factual information is shifted from source to report, with only the wording changed to make it "original". 

Teachers need to enrich the student's ability to explain alternative methods, and not to force methods upon them that are designed for the majority. The gifted think, process and feel differently about maths and hence engage concepts and components in a different manner, and thus require different modes of expressing their ability.

Classroom Realities

Teachers are often tired and usually flat out just covering the standard syllabus. Managing a compaction and enrichment model in the classroom is a significant ask of any teacher. The key is to realise that any given teacher will be virtually fully occupied with the rest of the class. Thus "teaching" another more advanced topic is not a realistic expectation. It is probably not be in the best interest of the class to be moving on to topics that are well beyond the regular curriculum. It is far better to be using the ability of gifted students to think qualitatively differently and bring into the extended curriculum, material that cannot be readily completed by the average student. 

For example, a little test: as a teacher, can you think of topics that excite you in your subject area, but are glad you do not have to (or could not) explain to the whole mixed ability class? Is there an instinct you are aware of for students who just feel a particular subject area? You may not be able to define it, but you can often recognise it. That is the foundation of the qualitatively different curriculum of which we speak.

The task then is to recognise the different learning styles of the extremely able and cater to them via selective extension tasks. While Sandy will ask, "how do I do this problem?" and apply the methods taught, as we move up through Tam, Chris and Kim, the approach may be very different. As we get to Kim, there is an instinct which sees the mathematics, feels it and gets answers intuitively, often unable to quote a method unless that experience has been part of their enrichment expectations. This scenario, of course, assumes the problems have sufficient difficulty to challenge Kim, which is not always true in the average classroom. 

Highly gifted maths students are not always first in tables races. Nor do they finish simple arithmetic tasks extremely quickly, or even accurately. Ability at mental arithmetic, while a sign of intelligence, may be more a sign of good memory than mathematical instinct. Many mathematically able individuals have average memories, but are strong in logic. Hence, give them 6 x 8 and they may remember 6 x 7 and add another 6. It is a slower process, but correct. Thus, memory and arithmetic ability are not reliable indicators of exceptional maths ability. 

From a very young age teachers need to ask high ability maths students to explain their reasoning. Talk mathematics. Feel mathematics. Play with mathematics. Enjoy it in their own way, without the pressure to conform to standard methods. They need to learn how to communicate their thinking. Teachers must be willing to accept variation in the way mathematical solutions are presented. As long as it is communicated clearly and is mathematically correct, does it matter if it does not match the exact method taught to the class - a method often geared to the average ability majority?

An Example to Try

One clear sign of mathematical ability is the tendency to engage a given problem, and extend beyond it. This can not be done in time-limited situations. Consider a simple example problem that seems to differentiate between maths ability levels.  Note that before beginning the task, the number FOUR is written elsewhere.

Accurate Prediction
  
I have written down a number elsewhere, and I am sure to predict the outcome to your calculation. I am able to control your mind to ensure you write down lettering, which will work. Or am I?

I want you to write down your name - your whole name. Spaces, middle name, whatever you like. I'm sure to be right whatever you write.

  
Count how many letters, spaces and any special characters like apostrophes or hyphens. Write down - in words - the number you counted. 
Count the number of letters, hyphens and spaces in the word or words for the number. Write it down in words. 
Count the number of letters, hyphens and spaces in the word or words for the new number. Write it down in words. 
  
Keep doing this until you keep getting the same result over and over. The "keep doing this bit" is called Iteration.  Iteration is taking the result of one process and starting with it to do the process over again. You then take that result and do it again, and again, and again. Iteration is a very commonly used process. In fact Nature is just one long iterative process. But that's another  story! 

Have you come to the point where you just get the same thing over and over?  Let's see if I predicted it right. (Check against the previously written number FOUR.)

Why was I right? 

How do you know? Can you explain why I will always be right?

Informal observations over many trials of this problem have indicated that Sandys will try a few different examples and say, "yes, it always works." Some will say "so what?" The Tams will probably look at the words and note something about FIVE, NINE and FOUR as always ending up at FOUR, and hence discover a processing loop. Tam may tell you how the larger numbers all collapse to the smaller ones, and Chris will probably give an exhaustive proof, showing that each number must end up in the smaller numbers, and how the loop works for every possibility, and thus prove they must all end at FOUR. Chris will then probably note that this is dependent on the English language and try some others noting that different languages lead to different processing loops and different endpoints.

Kim (and maybe Chris) will usually move to a generalisation. This tendency to try to generalise and construct absolute rules is yet another sign of high maths ability. Kim will probably see the relationship to iteration and other behaviours that are iterative. For example, Kim might link this processing loop to science fiction time travel or some related phenomenon. Or, Kim might try to construct a language where there is no loop or fixed endpoint. Given the opportunity, Chris or Kim might describe numbers as images of light bouncing around as crystals in their head. The time spent on the problem varies inversely with the mathematical ability. And, faster is rarely better.

Interestingly, an older Sandy does not behave like a younger Kim. This is the secret of qualitatively different material. It generally will not engage an average student of any age. It does not involve a method that can be taught or applied without understanding. It requires the instinctive engagement of a qualitatively different way of thinking and feeling about mathematics. 

So how can such extensions be managed in the mixed ability classroom, where the other twenty-four students are in need of basic maths instruction? One method, described below, not only handles classroom management, but more importantly, is educationally valid as well.

Dear Teacher, … cheers, Student.

Here is a suggestion - have gifted students send their teacher letters or emails. Dear Ms … or Hi Mr … They do not demand time during class, amid all the other demands, and refusal of the teacher for instant gratification of the correct answer ensures the opportunity for the student to reflect and extend. There is no closure of the usual tick, but there is also no reward for avoiding risks.  

The reason the above method seems to work is that students never write "Dear Teacher, 23. Luv Chris." Or "Dear Mrs Educator, 1a. 35, 1b. negative. Regards, Tam." They feel obliged to say something. It is a letter after all. They always say more which immediately enables the teacher to probe for further expression of their thinking. The teacher does not grade their letter, they write back, asking for clarification. They suggest alternatives. They praise the proof that did not work, and the generalisation that is almost there. They can rejoice in the pattern found in primes that did not always hold up, but represented a good try anyway.

Through these letters students communicate their thinking, solutions, ideas, hassles, what the dog did, silly mistakes, news of a broken arm and anything else which comes to mind. More importantly, teachers want the students to take time to reflect and problem pose, to engage and link to other disciplines, to generalise and try for a proof.  Teachers want their students to verbalise their mathematical thinking, reflect upon it, and take time to appreciate and develop their toolbox of techniques. Teachers want them to envision other methods they might use to gain a deeper understanding of their metacognitive approach to maths. This is what compaction allows them to do. Rush the easy stuff and indulge the higher level skills.

In terms of formal assessment, when the teacher asks for working to be shown on a maths test, most gifted students have the skills to explain their own working, and most teachers are happy to accept that. It is the lack of working and explanation that is judged to be unacceptable. Most good maths teachers accept a well reasoned alternative method. There is a balance between allowing and encouraging instinctive methods and the need for students to be able to communicate their thinking. Materials and methods that encourage qualitatively different thinking are now beginning to optimise the learning of mathematically gifted students and their ability to think and communicate about mathematics. 

What is Qualitatively Different Mathematics?

There are many references in the literature (sometimes taken from biographies and interviews of highly able maths students) which describe the type of problems teachers should be offering to encourage their qualitatively different way of thinking. These are typically problems that are not accessible to the average student and are generally not included in the regular curriculum to any depth. Topics such as game theory, number theory, non-Euclidean geometry, logic puzzles, paradoxes, fractal geometry and so on, are examples. As are most problems which involve patterns and images, and that are open and have significance and relevance, things which enable students to feel the aesthetic side of mathematics. Teachers need to rely on more than just the great problems (Mobius Strip, Hotel Infinity, Codes and Ciphers, Magic Squares, problems on primes and irrationality, etc.), they need to include what theorists in gifted education refer to as scope and sequence. There need to be measurable educational outcomes, a sequential development of skills, curriculum goals and so forth. School should not be a matter of "killing time" but rather a place to nurture these students' advanced instincts and feelings about maths. 

Mathematically gifted students can do more than just cover the regular curriculum faster and better. They are capable, to varying degrees, of qualitatively different kinds of thinking, completing more complex tasks at each level, and expressing a feeling and instinct for all things mathematical. As teachers, it should be our mission to create a classroom environment that caters to these special needs.  
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