
Klaus Hoechsmann, Math. UBC, Oct.16, 1994

Comments on the Curriculum Guide Draft.

Having looked at the curriculum guide draft quite carefully, I find myself in complete
agreement with its preamble (e.g. school math should not be drill, should encourage
risk-taking, etc.) and with the overall content of grades 4-10. However, the details still
show a lot of rough edges. In particular, the draft is somsetimes so repetitive, that one
has a hard time understanding what it is trying to say. I am enclosing a shortened
version of Number 4-6 (cf. Enclosure 8), the only one I had time to do. The following
text represents my understanding of what I have read, as well as my reaction to it.

Grades 4-6.

I. Number. In these years, we slowly move from whole numbers (integers) to fractional
ones (rational numbers), always motivating our progression by problems and real
situations. We try to

(i) develop a sense of number (including negatives),

(ii) become acquainted with different representations of numbers (e.g., decimals,
fractions, points on a line, etc.),

(iii) understand (or invent) various procedures for computation and estimation,

(iv) see the role of numbers in measurement,

(v) exercise common sense to check our answers.

Comments. The most difficult item, and hence deserving the most attention, is the sense
of number-as-multiplier. All the mysteries and misunderstandings about percentages
have their root here. If you doubt this, ask the man on the street, how much Canadian
currency he would have to fork over for one green-back, when the Canadian dollar is at
74 cents US. If your victim knows how to get “the answer”, ask him to defend in front
of an irate Yankee who wants his money’s worth . . .

Another hot-bed of misunderstanding is the calculus of common fractions. It is too
often done by rote, leaving the students in the dust. I have personally met a teacher
who had no idea that 1

2
+ 1

3
was naturally the same as 3

6
+ 2

6
, but knew how to get the

answer by “cross-multiplication”.

II. Shape. Our main aim is the exploration of 2-D and (later) 3-D shapes without refer-
ence to quantity, in order to foster the awareness of precise, but qualitative, features
of a situation. Toward the end of each grade, some measurement is introduced, thus
providing a bridge to the content of (I). We try to

(i) describe similarities and differences between various polygons and polyhedra,

(ii) cut and reassemble polygons into new polygons,

(iii) count vertices, edges, and faces — and keep track of angles,

(iv) become aware of perpendicularity, parallelity, congruence — and similarity,

(v) measure length, area, volume, and relate the results to previous findings.
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Comments. For future reference, it would be extremely useful to have a non-quantitative
version of Pythagoras’s theorem as part of (ii). In fact, one could make (ii) a system-
atic game of turning any polygon into a square, by dissection and reassembly — cf.
Enclosures 1-4.

In analogy to (I), the most delicate of these notions is that of similarity — not as
an intuitive concept but as an operational one in the context of (v). People seem to
find it very hard to (a) determine the appropriate scaling factor and (b) apply it the
correct number of times, as required by the dimension of the object in question.

On the other hand, most students will find (iii) quite easy, because it involves only
addition and subtraction.

III. Algebra. The only purpose of introducing a little bit of algebraic notation here
is to prepare the ground for what is coming. So let us wait and see . . . It is not
easy to find situational problems whose solution uses such rudimentary algebra in
a convincing way. We’ll give it a try — but let’s not exasperate the kids with
algebraic maneuvers that could be replaced by simple common sense.

Grades 7-8.

I. Number. At first glance, this part of the Draft reads like an exact repeat of the
corresponding items from grades 4-6. What’s new? After all, growing children crave
a sense of progress. We can’t just serve them the same boring concoction year after
year! A closer look revealed that there were a few (exactly 4) new items. The first
of these, seeing numbers “as elements and systems”, seems too sophisticated even
for an honest course at college level — so I omitted it. As a result, the programme
shapes up as follows. We
(i) systematically revisit the material of previous grades, but with distinctly more

challenging problems,
(ii) investigate number patterns (e.g., triangular numbers),
(iii) study divisibility and its spin-off (primes, LCM, GCF),
(iv) use the calculator for finding square roots.

Comments. Items (ii) and (iii) have to do with integers. They belong to that playful
and profound part of mathematics which is called number theory. I don’t think that
there are many “real life” problems in this department. On the other hand, you can
become instantly famous by proving that there are infinitely many prime pairs p, p + 2.
The theory of primes is one of the deepest mysteries of math, with countless unproved
conjectures, which could occasion lots of (computer based) exciting experimentation.

Apart from the unspecified novelties of (i), item (iv) is the most useful. However,
the square root is more than a number produced by the calculator. Without careful
conceptual preparation the user will never know when or why to press that button.
For a more intimate understanding, it would even be desirable to learn the ancient
Babylonian method (a special case of Newton’s) for finding square roots. As a bonus,
this procedure gives another excuse to practice the calculus of rational numbers — cf.
first halves of Enclosures 5 and 6.

II. Shape. This is where the action is. As in the case of (I), we do some revisiting of
old stuff from a higher level. Moreover, we explore tranformations and do some
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very useful exercises in locating. But above all, we have four very extensive and
solid new items. We
(i) use straight edge and compass to construct plane figures,
(ii) develop reasoning to prove (or dispute) that they are as specified,
(iii) apply the Pythagorean relation to compute the third side of a right triangle,
(iv) calculate perimeters, areas, volumes of all kinds of objects.

Comments. Items (i) and (ii) are in the illustrious tradition of “Euclidean” geometry,
whose absence from the school curriculum is largely responsible for the current mess.
My only worry is that it might be trivialized by being used to “prove” things that are
obvious anyway. As an antidote, one might try to go as far as the classical construction
of the pentagon.

Items (iii) and (iv) also go together, the latter needing the former. In quantified
terms, the Pythagorean relation is no longer just an adding machine for squares but
takes on the well-worn but rarely understood form a2 + b2 = c2. To serve as a means
of indirect measurement, this relation needs to be combined with square roots, cf. (I).
It reveals its full power only in multi-step problems, e.g. space diagonals, heights of
pyramids, etc.

Item (iv) could be one of the most fertile parts of the curriculum, unless it dies
in a thicket of prefabricated, unexplained formulas. I am worried that it might do just
that, because I do not see any preparation in the curriculum that would enable one to
“calculate the surface area of . . . spheres . . . ”, or even of circular discs. How this can
be done by repeated use of the Pythagorean relation is shown in the second halves of
Enclosures 5-6 and (for the sphere) in Enclosure 7.

III. Algebra. The text of the Draft is still very vague on this classical conundrum. The
items listed all very well and good, except that we are again lacking a convincing
“situational” problem, in which algebra becomes indispensable, or at least obviously
practical. Applying algebra to a question like “ John has $80 but needs $200; how
long must he work at $10 an hour to reach his goal?” makes the subject appear
as an awkward manierism rather than as a tool. I think that the usefulness of
the method shows up only in more complex situations, say linear equations in two

unknowns, and I would strongly urge you to move this topic from grade 9 down to
grade 8, in order to give the kids a start.

IT IS MIDNIGHT ON SUNDAY. I HAVE WORKED ALL DAY, AND
I HAVE ANOTHER FULL DAY TOMORROW. THERE IS NO TIME FOR
THE INTENDED COMMENTS ON GRADES 9-10. I AM SORRY THAT I
CANNOT DO BETTER.
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