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During the seminar of the STEM Series (3)
organized by HKAME, | shared three activities

which embedded Science or coding techniques in

Three Suggested Activities for Mathematics Lessons
with STEM elements

Mak Kin Wai

Cheung Chuk Shan Gollege

experiment. (see Figure 1) Finally, | showed a
mathematical proof telling students why centroid

offers such a stable point to the triangular plate.

Mathematics lessons. The details can be In this way, students can see how the physical

summarized as follows: concept about centre of gravity is connected to
mathematics.

Assembling the Palm Spinner

i
R

=

Figure 1: Palm Spinner

Figure 2: The Final product of Palm
Spinner

The idea comes from the production of “fidget
spinner”. More precisely, | guided my students to
make a toy by adhering a stick to the centroid of
a triangular plate (made by foam board). By
rotating the triangular plate and then release, the
toy could fly up high. During the whole
production process, my S3 students need to
know how to use compass and straight edge to
draw a triangle with specific dimensions on a

foam board and then cut it out. Also, they have

to identify the position of the centroid and use a

Figure 3: The centroid of AABC

wooden stick to point to that position and check

the stability of the triangular plate by doing an
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Cartoon-like animation production

| once played with my S6 students by asking them
to produce a cartoon-like movie using “Desmos”
which is a free online function grapher. Since
students have acquired all the knowledge in
equations of circles, quadratic functions,
trigonometric functions and equations of straight
lines, | guided my students to produce an
animation of alien (see Figure 4). The idea simply
relies on using various kinds of graphs to

n u

represent things like “eyes”, “mouths”, “face” and

the “sea”. In particular, the concept of domain
and range in mathematics is also useful in
controlling the region to be hidden or displayed.
It is worth noting, however, that | also
demonstrated how to use transformation of
functions for varying the size of the eyes and
translating the sine curves to left/right so as to
create the effect of opening the big eyes or sea
water flowing in a certain direction for the

animation.
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Figure 4: Animation of Cartoon

Curve-stitching using Desmos

As a matter of fact, the online function grapher
Demos allows us to add some codes to control
how to generate diagrams. In order to produce
the pattern like the one depicted in Figure 5(a), |
asked my S6 students to think of how to make
use of equations of straight lines to accomplish
the mission. After that, | guided my students to
use “array” in Desmos so that they can automate
the process of generating the straight lines by
looping through different values of a parameter
k set in the codes. In order to make the task
more challenging, | also asked my students to
produce a more complex pattern (see Figure 5(b))
by using point-slope form and intercept-form to
draw the lines respectively. The solution will be a
bit different from each other. | believe that the
atmosphere of learning mathematics could be
boosted by incorporating some coding elements

in the lesson.

Figure 5(a): Curve Stitching Version 1

Figure 5(b): Curve Stitching Version 2
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Colleges Joint Examination 25 11 (1973 411 A ) :

The surface of a lawn is a plane inclined to the horizontal at an angle a. A sprinkler is
embedded in the surface and emits droplets of water in all directions, the speed of
projection being v. Show that the region watered is an ellipse with area mv*/g*cos’a.
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sinf = sina cos® —(3)
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