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Clark, who is head of the School of 
Mathematics, Statistics and Operations 

Research at Victoria University of Wellington, 
and her former PhD student Robin Averill 
are talking with secondary mathematics 
teachers and students from a range of 
schools and neighbourhoods about respectful 
behaviour in the classroom, and observing 
their interactions. 

“There is clearly some miscommunication 
about it,” says Clark.  “Some behaviours that 

teachers might think as respectful, students 
may see as patronising, for example. Some 
discussion of a student’s family life will be 
seen as intrusive and disrespectful by some 
students, who believe the teacher’s role 
is only within their subject, but by other 
students as an indication that the teacher 
has bothered to find out about the whole 
person.”

Clark is also working on better integration of 
senior secondary and early university maths 
education, with Professor Bill Barton at the 
University of Auckland, Professor Glenda 
Anthony from Massey University and Dr 
Alex James from Canterbury University. 
“Teams in Christchurch, Auckland, Palmerston 
North and Wellington will trial a programme 
designed by secondary and tertiary teachers 
in secondary schools that take part.” 

Clark says senior secondary mathematics 
and tertiary teachers have been more 
collaborative than in some other subjects;  
“University staff have been members of the 
NZ Association of Mathematics Teachers 
for years and regularly speak at conferences. 
Putting their perspectives together should 
make a richer experience for students.”

In their exploration of the transition from 
high school to university mathematics 
courses as a rite of passage, she and 
Canadian colleague Miroslav Lovric have 
cast strong doubt on the worth of transition 
or bridging courses.  “Students doing these 
courses do no better than students of the 
same background who didn’t do them, which 
questions the prevailing assumptions. People 
assume because it’s a nice thing to do, it’s a 
good thing to do.  At some stage students 
have to become independent learners, and 
I think we prop them up for far too long.”  
This is unpopular talk, but not unusual from 
someone who likes to examine assumptions 
“that are never questioned, yet are the basis 
of practice”.

Megan Clark is asking what respect means in the mathematics 
classroom, how senior secondary and undergraduate university teachers 

can collaborate, and other subversive questions. 

Asking

questions
unpopular

Megan with her son 
Max in Hanoi.

DOes tHere exIst A 
prOjectIve plAne OF nOn 
prIMe-pOwer OrDer?

Simply: On an ordinary plane, two non-
parallel lines intersect in a single point. 
The concept of  a projective plane allows 
every two lines to intersect (for example, 
by adding a common point at infinity). 
The definition of  a finite projective plane 
requires any two lines to intersect in exactly 
one point, but does not require the lines to 
be ‘straight’. 
In detail: A finite projective plane is a set 
of  points, say P = {p1,p2,..,pn}, and a set 
of  lines, say L = [l1,l2,...,ln], where (a) every 
line contains the same number of  points; 
(b) every point lies on the same number 
of  lines; (c) every two points lie together 
on exactly one line; and (d) every two lines 
intersect in exactly one point. 
Suppose each line contains k+1 points.  An 
easy counting argument shows that each 
point lies on k+1 lines, and the properties 
(c) and (d) imply that the number of  points 
and lines is k2 + k + 1. In this case, we call 
the pair (P,L) a projective plane of  order k. 

MAtHs prObleM The Fano Plane, above, is a projective plane 
of  order 2, the smallest such plane, with only 
seven points and seven lines.
The problem is finding the possibilities for k. 
It is relatively easy to show that there exists 
a projective plane of  order k whenever k is a 
prime number or a prime multiplied by itself  
a number of  times, such as 4 (= 22) or 8 (= 
23) or 1331 (= 113). It is not known if  there 
are projective planes of  order 12, 15, 18, 20, 
and so on.
Discipline: Linear algebra, projective 
geometry, combinatorics.
Progress: In 1901 Gaston Tarry proved 
that there is no projective plane of  order 
6, in answering Euler’s ‘Thirty-six officers 
problem’ of  1782. The 1949 Bruck-Ryser 
theorem implies that there is no projective 
plane of  order k if  k–1 or k–2 is divisible 
by 4 and k is not the sum of  two squares. In 
1991, Clement Lam eliminated the possibility 
of  a projective plane of  order 10 with the 
help of  a massive computer calculation.
NZIMA connection: This question was 
discussed at conferences in the NZIMA’s 
programmes on Combinatorics and 
Geometry: Interactions with Algebra and 
Analysis. 


