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A Suggested Activity for %E m: Lessons

Mak Kin Wai  ( Cheung Chuk Shan College )

Introduction

STEM education refers to the teaching pedagogy involving Science, Technology, Engineering as well as
Mathematics. The rationales of this approach are manifolds such as cultivating students’ creativities,
helping students get connected with their knowledge to the real-life context and preparing students to
engage in the career path related to STEM. The purpose of this article is to share a STEM activity that |
have conducted during my Mathematics lessons. The main theme of the lessons is about the centroid
of triangle in which students will have to build a so-called “Palm Spinner”. It is worth noting that,
however, the materials required for the lessons were cheap and | also received good responses from
my students during the lessons. So, | would like to share with other mathematics teachers about my

raw ideas.

Details of the Activity (Production of Palm Spinner)

Last month, | attended a “STEM in Science” seminar organized by Marshall Cavendish Education. The
activity of producing a “Fidget Spinner” was introduced so that students could learn the concepts about
rotational symmetry, centroid of triangles and the working principles of ball bearings. Having inspired
by the seminar, | come up with another similar activity for my secondary three students with a slight

modification. The details of the lesson are depicted as follows:

@ Each student is given a foamboard of a certain colour.

® Students were instructed to use compass and
straightedge only to draw a scalene triangle with 9cm,
10cm and 11cm as the lengths of its three sides.
(could be any other valid arbitrary dimensions)

© Students were then instructed to draw medians of the
triangle by using compass and straightedge only. After

that, the centroid of the triangle could be located on the

foamboard. (See Figure 1) Figure 1: A scalene triangle with

the centroid located on a foamboard

TREEAESEE (FREN) 2018 E 4 ) F—HY] 11 H



@ Next, all students were instructed to cut the triangle
and have it detached from the foamboard. (See

Figure 2)

®

Students were asked to place the triangular foamboard
on the top of a thin wooden stick until the triangular

foamboard comes to a standstill and stable state. At

this moment, students were prompted to check the

position of the tip of the wooden stick relative to that R—
Figure 2: A scalene triangle

of the triangular foamboard. They should be able to
cut from a foamboard

-
b

find that the tip of the wooden stick is exactly pointing

towards the centroid. (See Figure 3)

@

After reaching to a stable state of the triangular
foamboard in step 5, students were also asked to
change the position of the triangular foamboard very
slightly and see whether the foamboard will fall.

Teacher will then confirm with students that the

centroid will give the triangular foamboard the most V
stable position when it is placed on the tip of the Figure 3: Triangular foamboard comes
wooden stick. to a standstill and stable state

@ Lastly, students were given time to adhere
the wooden stick to the triangular
foamboard using double-sided tapes or a
glue gun. With a view to enabling the
plate to fly more easily, students were also
suggested to add some small metallic
rings with light weights for decorating
their products. (See Figure 4)

©® After assembling the “palm spinner”,
students could try using the wooden stick
to spin it around quickly and then release
it to observe whether it can fly in a fairly

good manner. (This part is not the main

course anyway but simply gives a sense of

Figure 4: Glue gun (top) and the final product of

satisfaction for students.)
“Palm Spinner” (bottom)

FAEREHEEg (gamE:R) 2018 £ 4 A F—H 12 H



To this end, let me display two funny snapshots taken during the lesson. (See Figure 5)

Figure 5: A product produced by a student by placing two triangular plates on top of a wooden stick (left);

A student holding his “Palm Spinner” happily after he discovered the most stable position (right)

As a roundup of the activity, the teacher will have a
follow-up question explaining why the centroid
gives the most stable point of the triangular
foamboard. More precisely, the teacher will explain
that the centroid is a point dividing the whole
triangle into six regions with equal areas by the

following proof. (See Figure 6)

Figure 6: AABC with G as its centroid and
AE, BD, CF as its medians

Proof:

Refer to Figure 6, AD = DC,BF = FA and BE = EC. (~ AE,BD and CF are medians)

Let the area of AAGD be x. Then, area of AGDC = x. (-~ AGCD and AAGD have same bases and
same heights)

As AG:GE = 2:1 (property of centroid), area of ACGE = % xarea of ACGA = %(x +x) = x.
Similarly, area of AGEC = area of AGEB =x. (* AGEC and AGEB have same bases and same
heights)

As CG: GF =2:1 (property of centroid), area of ABGF = % Xarea of ABGC = %(x +x) =x.
Lastly, area of AAGF = area of ABGF =x. (+ AAGF and ABGF have same bases and same

heights)

As aresult, all the six sub-divided triangles by the centroid G have the same area x.
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In particular, since the foamboard has a uniform thickness, the centroid G becomes the centre of
gravity of the triangular foamboard, thus leading to a most stable state when it is placed on top of the

wooden stick.

Concluding Remarks

Though the activity may not involve all the four domains of STEM (e.g. not much technology is involved),
| personally believe that it has already provided a very good framework to stimulate students’ learning
in mathematics based on STEM’s rationales. On one hand, the task itself has a context in Science when
the students discovered that the centre of gravity of the triangular foamboard is located at the position
of centroid. On the other hand, students were given a chance to have more hands-on experience such
as the construction of triangles and centroid using the compass and straightedge as well as the
assembling routines for producing the “palm spinner” which is kind of engineering stuff. And, the most
important of all is that the students will learn the mathematics theories related to a real-life context
under a rather relaxing and joyful environment. In fact, | feel most grateful when | received the

following feedbacks from my students Elaine and Peter right after the lessons:

© "I feel like the activity is quite interesting and exciting. Finding the most stable point of the triangle
so as to make the cardboard stays stable on the wooden stick is quite captivating and it makes me
learn that the centroid is a centre of the triangle, as well as being the most stable point, more
easily.”

© "Thanks a lot for your well-designed centroid activity. | feel satisfied and discovered a lot about it.
Hope that there will be more similar activities for 3B! Thank you for your painstaking efforts in

teaching!"

To conclude, | highly recommend this activity to mathematics teachers especially for those who are

going to teach the topic of deductive geometry for secondary three students.

References
[1] Materials from “STEM in Science” seminar by Marshall Cavendish Education.
[2] Promotion of STEM Education: Unleashing Potential in Innovation, Education Bureau, retrieved from
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Multiplication of decimals 0.0
Miss Cat* ) )

Primary 5 students are required to learn addition, subtraction and multiplication of decimals in Primary
5 if their teachers follow the Primary Mathematics Curriculum of Hong Kong closely. To some students,
those three operations of multiplication are not hard at all. The topic on addition and subtraction of
decimals would be taught first in Primary 5 and the outcome is that most students are quite familiar
with or very aware of “aligning the decimal points of the numbers” while doing the operation. See

examples below.

Eg. 1. 5. 46 Eg. 2. 12. 34
+ 2. 23 - 4. 21
7. 69 8. 13

1 i

Though some students would tend to get their answers by mental calculation, | would request my
students to show me column forms as that is a good way to check their understanding. The usual
mistakes which | would encounter when marking homework are mainly to do with wrong calculation.
Students are very aware of aligning the decimal points of the numbers within the column form.

However, when the students were learning multiplication of decimals, | was surprised to see the

followings. [ P9
Eg. 3. 1. 8 Eg. 4. 4. 9 8 e 4
X 0. 2 4 x 00 0 2 [ ]
3 6 O 0 0O O
7 2 0. 0 9 9 6
0. 4 3 2

In Examples 3 and 4, the students could not explain to me the reason for adding extra zeros to the
column form. To me, | think the students did the operation without thinking much and thought that
whenever there is a number, even though it is a ‘zero’ as the whole number part in Example 3 or having
‘zero’ in both the whole number part and as the tenths digit in Example 4, the students must perform
multiplication as usual and writing all those extra zeros as shown in the examples in a meaningless

manner.
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Eg. 5 6.0 1 x 9 8 6. 0 1
= 5 8 8 9 x G. 8 0 O
5409 0 0
480 8 0
58 8 9 8 0

In Example 5, the student could still work out the correct answer, however, when checking the column
form, | would see that the student added a zero to the value 9.8 and thought that in such situation,
adding ‘a place holder zero’ is a must. To me, the student had mixed up the way in performing

multiplication of decimals with addition or subtraction of decimals.

Since the above examples were not made by just one student, | could see that within a school term, for
students to learn all three operations of decimals may be tough to some Primary 5 students. To the less
able students, the situation could be even worse. So, when you have the chance teaching Primary 5
Mathematics, you are advised to think twice before teaching addition, subtraction and multiplication of

decimals within a school term.

*Remarks: Miss Cat is a Mathematics teacher teaching in an aided primary school in Hong Kong. She has taught Primary

Mathematics for more than 8 years. She prefers using pen name in her sharing.
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