






Celia Hoyles of the Institute of Education at University of London offers a deeper

observation, namely, a strong converse of Varignon’s Theorem [4]. Start with four given

points A,B, C,D. Pick any point P to begin the following construction. Join PA and

produce to Q such that PA = AQ. Join QB and produce to R such that QB = BR.

Join RC and produce to S such that RC = CS. Join SD and produce to T such that

SD = DT . In general one does not expect that T and P coincide. If T and P coincide, then

we have a quadrilateral PQRS with A,B, C,D as the midpoints of the four sides. Hence,

it is interesting to ask when T and P coincide. Again, using CABRI or SKETCHPAD

students will soon discover that as P varies, TP is a line segment of constant length

pointing in a fixed direction. This will yield a clue to a proof (using vectors) that T and

P coincide if and only if ABCD is a parallelogram.

How I wish I had CABRI or SKETCHPAD in my school days! I love working on

problems in plane euclidean geometry. Looking back, in school geometry I tasted the joy

of discovery and the joy of succeeding in understanding something which was tangible

(you can at least draw some pictures even if you do not know why it has to be like that

at first) but not obvious (you do not know why it is like that at first). Geometry is a

subject in which one can exercise logical discipline and free imagination at the same time

[15]. In my school days I drew a lot of pictures in trying to get familiar with a problem

and to understand more about it. But no matter how many pictures I draw the effort is

no comparison in effectiveness and illumination to the use of CABRI and SKETCHPAD.

(3) The final example is also on plane euclidean geometry but tries to convey a different

message. It is taken from the work of Francis Lopez-Real and Allen Leung of the Faculty

of Education at University of Hong Kong [7]. (Their work covers a much more extensive

scope on DGE (Dynamic Geometry Environment).) They first ask students to use CABRI

to solve the problem: Draw any line segment AB and devise a construction that will trisect

AB. The construction is quite simple. Take an arbitrary point C on AB and draw a circle

with centre at C and with radius equal to AC, cutting AB at D. Then draw a circle of the

same size with centre at D, cutting AB at P . Now, drag C along AB until P coincides

with B. At this point, C becomes C ′ and D becomes D′, and AC ′ = C ′D′ = D′B.

The fun starts when one tries to apply a similar idea to a given angle ∠AOB. Take

an arbitrary point C on the circular arc AB and draw equal angles ∠AOC, ∠COD,

∠DOP with D, P on the circular arc AB. Now, drag C along the circular arc AB until

P coincides with B. At this point, C becomes C ′ and D becomes D′, and ∠AOC ′ =

∠C ′OD′ = ∠D′OB (see Figure 5).
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Figure 5

Is there any essential difference between the two constructions?

From a theoretical standpoint, we know that classical geometric construction can

handle the trisection of a segment but not the trisection of an angle. Hence, there must

have been something extra thrown into this DGE. It would be interesting to investigate

what kind of construction problems can be accomplished in this new environment, just

as mathematicians of the past settled the analogous question in the classical euclidean

environment. It also reminds me of the influence of technology on the development of

theoretical mathematics. Just as the straightedge and compasses stimulated the ancient

Greeks to study construction problems that led to so much ramifications and new mathe-

matics [8], it would not be at all surprising to envisage that IT will lead to new mathematics

in years to comes.

6. Epilogue

In January of 2004 The Copenhagen Post carried a headline that read:

“Picking up the pieces: Lego posts an historic loss for 2003, and announces a manage-

ment shakeup.”

Lego, the Danish giant toy company experienced a deficit of 188 million Euros in 2003.

(The name of the company comes from the Danish words LEg GOdt , meaning “play well.”)

One reason for the downturn is seen to be the tactic of investing too heavily in recent years

on products tied to films or books! Such ‘target-oriented’ products are as ‘one-off’ as they

are elaborate and fashionable. In contrast, a set of simple Lego bricks can be combined in

numerous ways depending on the creativity of the player. Hence, Kjeld Kirk Kristiansen,
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the CEO of the Lego Group, announced that the company is going to return to their core

product, the Lego brick.

What lesson can a mathematics teacher learn from this episode? I would see it as a

strong reminder that, instead of making extensive use of IT in the classroom for specific

usage, it proves more profitable in the long run to concentrate on the basics. What are the

basics that students need to learn and to master? How should IT be employed to enable

our students learn better but not to limit their abilities to think critically and in depth?

How can we ensure that a discovery approach is not to be equated with a hit-and-miss

tactic, that an imaginative attitude is not to be equated with a cavalier attitude, that

multi-tasking needs not be identified as sloppy and hasty work, and that the use of IT

is not to be identified as following instructions (step by step) without thinking? These

would be questions for a mathematics educator in this IT age to spend time on.

Coming back to classical music, which is being referred to in Section 2, let me share

with readers an excerpt of the essay “Out of tune” that appeared on April 5, 2003 in

Financial Times:

“· · · Bred and nurtured successively by church, aristocracy and bourgeoisie, classi-

cal music was ill-equipped to survive in a microwave culture. Its values are those of

discipline, concentration, self-improvement, individualism, spiritual/philosophical con-

templation — the values of an educated minority · · · ”

Again one can substitute the word “mathematics” for the word “classical music” in the

excerpt. A similar, even stronger, sentiment is expressed by Julian Johnson in [5, p.89]:

“We live in a digest culture in which an unwillingness to engage in sustained thought

rapidly becomes a hostility toward it. Before long, the hostility masks an incapacity to

do so.”

The danger of avoidance of sustained thought is quite real. We have to recognize that

there exists an internal ‘incompatibility’ of the salient features of the subject mathematics

and the surrounding culture in this IT age. However, this ‘incompatibility’ needs not

become a ‘contradiction’. We have to recognize that there is a tension between distraction

and contemplation in this IT age. However, we cannot afford to be on the move all the

time without ever pausing to sit down and think hard. To conclude let me quote from the

very ancient Chinese Classic Da Xue (The Great Learning):

“The point where to rest being known, the object of pursuit is then determined; and,

that being determined, a calm unperturbedness may be attained to. To that calmness

there will succeed a tranquil repose. In that repose there may be careful deliberation,

and that deliberation will be followed by the attainment of the desired end. Things
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have their root and their branches. Affairs have their end and their beginning. To know

what is first and what is last will lead near to what is taught in the Great Learning.”

(translation in [6, pp.356-357]).”
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