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Teaching with Collaboration Tools at 
the Tertiary Level? 

 



 
 
Actually: Teaching and Researching with  

Collaboration Tools and Technology. 
 
I shall describe highlights of my two decades of 
experience with Advanced Collaborative Environments  
(ACEs) in Canada and Australia, running shared 
seminars, conferences, resources and courses over 
the internet. 
 
 Presence at a distance 

 What works  
What doesn’t? 
Why? 
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Are each helped by the others - and by 
collaborative technology - but content comes first 

Research, Teaching & 
Outreach  



 
 

 
Especially teaching   

     easy things 
You can’t take liberties 

 
 
 
 

Technology can help 
But only so much 
Unis can’t  afford much 

Teaching is Hard 



 
 
     Technology Includes 

Tom Lehrer’s  
That’s Mathematics 

http://www.carma.newcastle.edu.au/~jb616/lm-june.html 

All Artefacts: 
 

Cartoons 
Pictures 

Films 
Music 

Animations 
Simulations 

Spreadsheets 
Packages 
Applets 
Haptics 

Virtual Reality 
Blogs (Math Drudge) 

  JSTOR, Amazon, 
iTunes...  

 

http://www.carma.newcastle.edu.au/~jb616/lm-june.html�
http://www.carma.newcastle.edu.au/~jb616/lm-june.html�
http://www.carma.newcastle.edu.au/~jb616/lm-june.html�
http://www.carma.newcastle.edu.au/~jb616/lm-june.html�
http://experimentalmath.info/blog/�


 
 
     Technology Includes 

Random walks on the first million  digits of Pi (top) and e (bottom) 



     That’s  
Mathematics 

  The authorized  version … 

           

Geek Heaven! 
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Virtual Reality 

 

SFU VR 2002: Caveman Geometry 

Very cool for the one person with control 
and very expensive 



 
  
Current and expected advances in mathematical computation 

and scientific visualization make it now possible to do(teach, learn) 
mathematics in many varied and flexible ways. 
 

We'll continue to explore and flag the opportunities to integrate 
computational, graphic and other tools into our teaching - for 
philosophic, pedagogic and aesthetic reasons 
 

http://www.experimentalmath.info 
http://carma.newcastle.edu.au/portal/ 
      2008                                       2009                           2010 

           

 
 

Resources not Courses? 

. 
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 “Seminars” on Hormones 
1991-93  Internet based experience (pre WWW) 

www. cecm.sfu.ca  

1994-2001 PL in Canadian NCE TeleLearning 
Multimodal Modal Mathematics (many early Applets) 
1994-6: Organic Mathematics Project (OMP)  
AMS Notices article (in Press) 

 

2001-03 www.irmacs.sfu.ca   
Nationally funded math-science collaboration centre 
2002  SFU CoLab: my 1st ACE (session at ICIAM03) 
2006 Talk on ACE-Collaboration to SSHRC  
2003-2011  WestGrid ACE Research Project 

http://www.cecm.sfu.ca/�
http://www.cecm.sfu.ca/organics/contents.html�
http://carma.newcastle.edu.au/jon/OMP.pdf�
http://www.irmacs.sfu.ca/�
http://www.irmacs.sfu.ca/collaborations/home�
http://carma.newcastle.edu.au/jon/ICIAM03.ppt�
http://carma.newcastle.edu.au/jon/ACEs.pdf�
http://www.westgrid.ca/support/collaboration/research/ace�


AG in Action 
2003 



 
 

  
Pictures in Mathematics 

Roots of Zeros 
 

What you draw is 
 what you see 

(visible patterns in 
number theory) 

 

A heavy warning used to be given [by lecturers] that 
pictures are not rigorous; this has never had its bluff 
called and has permanently frightened its victims into 
playing for safety. Some pictures, of course, are not 
rigorous, but I should say most are (and I use them 
whenever possible myself). J. E. Littlewood, 1885-1977  
 
From Littlewood's Miscellany (p. 35 in 1953 edition). Said long 
before the current graphic, visualization and geometric tools were 
available. 
 



 
 

  
Visual Theorems 

Roots of Zeros 
 

What you draw is 
 what you see 

(visible patterns in 
number theory) 

 

Briefly, a visual theorem is the graphical or visual output 
from a computer program  - usually one of a family of such 
outputs - which the eye organizes into a coherent, 
identifiable whole and which is able to inspire 
mathematical questions of a traditional nature or which 
contributes in some way to our  understanding or 
enrichment of some mathematical or real world 
situation.           Davis et al, The Mathematical Experience, 1993, p. 333.   
 
 



 
 

  
Pictures as Datasets 
Striking fractal patterns formed by plotting  complex zeros for all 
polynomials in powers of x with coefficients 1 and -1 to degree 18 
(from Organic Maths) 

 

Coloration is by sensitivity of polynomials to slight variation around the values of the 
zeros. The color scale represents a normalized sensitivity to the range of values; red 
is insensitive to violet which is strongly sensitive.   

•   All zeros are pictured (at 3600 dpi)  
•   Figure 1b is colored by their local density 
•   Figure 1d shows sensitivity relative to the x9 term 
•   The white and orange striations are not understood 
 

A wide variety of patterns and features become visible,  leading 
researchers to totally unexpected mathematical results 

 
 

Roots of Zeros 
 

What you draw is 
 what you see 

(visible patterns in 
number theory) 

 

http://www.cecm.sfu.ca/organics�


         Stable Roots 
 

Roots in the most stable colouring 



Roots on 3 Scales 

The TIFF on THREE SCALES:  
100, 300, 3600 dpi 

Pictures are more democratic but 
they come from formulae 



 
  

 
L: PBB in Vancouver BC 

     on H323 
 

C: Me in Newcastle NSW    
     on Skype (both at home) 
 

R: Scott in Halifax  NS 
     on Access Grid 
 

Now microseconds matter 
 

 
Main Audience in IRMACS           
100 seat passive 3D room 

Transcontinental 
 Lectures 



 
  

2001  Many distance Seminar & Conference 
Presentations: Skype, EVO, Access Grid, H323, ... 

2009   IRMACS-Fields Number Theory: shared plenaries 
2011   JonFest 2011 in Vancouver: AG and streamed ... 

 

2005  Frequent dislocated Theses defences 
and Job Interviews (in many fields) 
 

2005  The C2C (‘coast to coast’) seminar 
2008  Book chapter (on what and what not to do) 
2008  Presentation on C2C experience 
2011  6 years of Remote Collaboration  article 
 

2011 TransPacific Workshop regularly with UBC/SFU  

 Dislocated Conferences 

http://www.fields.utoronto.ca/programs/scientific/09-10/FoCM/discovery/�
http://www.fields.utoronto.ca/programs/scientific/09-10/FoCM/discovery/�
http://www.fields.utoronto.ca/programs/scientific/09-10/FoCM/discovery/�
http://conferences.irmacs.sfu.ca/jonfest2011/�
http://www.irmacs.sfu.ca/events/past-events/coast-coast-seminars�
http://carma.newcastle.edu.au/jon/c2c08.pdf�
http://carma.newcastle.edu.au/jon/c2c-ddrive.pdf�
http://carma.newcastle.edu.au/jon/c2c11.pdf�


 
  Uniformization only works up to a point 

Organizational and technical agility are critical 

Standards, Standards 



 
 

 
Picking the right technology for a given setting 

Applications layers? Interactivity? 
 

Multi-site and band-width issues 
Decide who is the client/server 
Security issues: tests, interviews 

 

Sound 
Echo cancellation/feed back 
Questions/muting/microphones 

 

Images 
Computer and/or cameras 

 

Avoid unnecessary bells and whistles  
 
 

Technological Issues 

Technological adoption 
decisions are usually made by 

institutional ignoramuses  
who never have to, nor could, 

use the resources 
(from Blackboard to iPad) 



 
  

Quality Assurance 
Practice sessions are key 
Rules to be followed 

It should be ‘easy as chalk’ but ... 
Adequate human technical support 

 

Production events or                                          
xxxone- off experiments? 

Effort to reward ratio? 
Advertise, Advertise. 

Under promise and over deliver 
Try to store, measure and get feedback 

 

An HCI class ppt analysis  
     of a CoLab Honours class, and more  
  

Organizational Issues 

http://www.cecm.sfu.ca/~jborwein/demos.html�
http://www.cecm.sfu.ca/~jborwein/demos.html�
http://www.cecm.sfu.ca/~jborwein/demos.html�
http://www.cecm.sfu.ca/~jborwein/demos.html�


My Maths Portal 

Coxeter 1930         CARMA 2010 

http://carma.newcastle.edu.au/portal/�


                                Thank you 

Workshop 
29 - 30 September, 2011 
University of Wollongong, NSW 

Thankyou 
Presenters 

Leigh Wood, Macquarie University 
Caz Sandison, University of Wollongong 
Walter Bloom, Murdoch University 
Jonathan Borwein, University of Newcastle 
Christine Brown, University of Wollongong 
Paul Denny, University of Auckland 
David Easdown, The University of Sydney 
Mark Nelson, University of Wollongong 
Katherine Seaton, LaTrobe University 
Shane Wilson, ING Direct Australia 

 
 
 

IRMACS Opening, 2005 

Thank  You 
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