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[Abstract]

In this paper, we propose a direction of teaching method for future generations. In order to suggest
such the direction, teaching and learning materials that integrate coding activities and mathematical
modeling were developed through top-down and bottom-up processes. Coding and engineering experts
and mathematics education experts developed teaching and learning materials through councils (top-down
courses) and applied them to 24 high school first graders based on student responses (bottom-up
courses). Additionally, the developed curriculum helped students increase interest and motivation and
realize conceptual understanding, problem posing, and problem solving in mathematics. On the basis of
these results, it provided an idea about how to develop curriculum combining mathematical modeling

with coding activities, needed for the fourth industrial revolution.
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I. Introduction
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II. Framework
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III. DESIGN OF THE ACTIVITY

1. P(Preparation)

B3 AFR NEE 93 FAIS Sk 1 A0
e g ML WYF 5 6% 5 L 5T 99L

A
=
Agsh] sl miA 2



Exploration of the application possibility of curriculum with mathematical modeling through coding activities 243

FO|eS ZEsto] AT 4 Qe HI A¥eS a9
WS ARSI BojZ 1 A QtoflA] 480A19] U]
L} AZAAZ 4 Q= ofo|t]o]50] QIEA] FolglE Al
gttt t4o] Folels AIe¥et A} offoles FE

o] 7i2]o]] wa} LED B4lo] W3} AlekS shao] )y,
4ol Jmet AAAA 4 Qle otojHolz g
ottt o]2igt ofojtjol & FAIEfst FAlE "olRo]
woF 3V sk 43 wAl'R Aot &50] 3 EHe
“OFEO) (X Su} A, 8x8 TE UJE=]A)9L x| Qx| Ha}
£ 2ot 2jnet s 1Y 4 UG 2 Aol
o} o]g Yol FAIF o= "ASut AN E Eofl A9 7
25 58T %D} "o} "£73 % 712]o] weta] 8x8 LED

= 9 710l 7|As &S A olrt”

2. D(Development)

P3| SRS HigoR Wil I ¥ RS o)

T W4S AEE R § 2otig ARYle 1Y Y
28 HE7l0) T U5 5

oleol ol K40l e

ool HA] Fig. 1a} Zo] ofFo]=of] tigh

oo 7}‘—}\-] o] 0]7]

a7k stoict

r 1311 0
o%
uln
2

Breadboard Ultrasonic Sensor

Fig. 1. Introduction of Arduino
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Fig. 2. Setting up the context of measure of distance
using ultrasonic sensor
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Fig. 5. Encoding for column output of LED
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Table 1. Reflective questionnaire after class

1. Can today’s class activities help to make
mathematics class fun? Why do you think so?

2. Can class activities that you participated in today
help to understand mathematical concept (e.g.,
function)? Why do you think so?

3. Can class activities that you participated in today
help to explore problem solving strategy and select an
optimized solving method in unknown problem solving
situations? Why do you think so?

4. In today’s class activities that you participated in,
which activity is most interesting and useful? Why do
you think so?

(1) Interesting and useful activity:

(2) Reason:

5. In today’s class activities that you participated in,
which activity is not interesting? Why do you think so?
How to improve it?

(1) Uninteresting activity:

(2) Reason:

(3) Improving method:
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4. E(Evaluation)

4.1. Code modification results
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Classification | Group Coding
Increase 4,6 rowMax = (int) (0.133*distance-1.33);
function 5 rowMax = (int) (0.13%distance-1.33);
decrease 1 rowMax = (int) (-0.13*distance+9.33);
function 2.3 rowMax = (int) (-0.133*distance+9.33);

Fig. 10. Setting up rowMax function
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ol B¥ol 9 2 Ak
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// rowMaxziOl o0I20IF o= £HE
for (int row=0; row<rowMax; row++) //MZE rED 7|

or (int co0l=0; col<8-rowMax; col++)|// o2

lc.setLed (0,col, row,true); // LED ON

for (int row=0; row<rowMax; row++) //MZE rLED 3|2

nt col=0; col<B-rowMax; col++) I/f 12 1R

lc.setLed (0, col, xow, false); // LED OFF

If the “for” functions are the same: Group 2

Fig. 11. Setting up for function(Group 2)
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rowMax = (int) (+0.133*distance-1.33); //Z4E$
if (rowMax < 0) rowMax = 0;
// rowMaxZiO| o0|RHO|H ooz L&AE
for (int row=0; row<rowMax; rowt++) //AMZE 1LED 3
{
for (int col=0; col<8; col++)|// JIZ LeD 3I2
{
lc.setLed(0,col, row, true); // LED ON
}
}
for (int row=0; row<rowMax; row++) //MZ LED 2|2
{
for (int col=0; col<rowMax; col++) If'/ JI2 LED
{
lc.setLed(0,col, row, false); // LED OFF
}
If the “for” functions are the different: Group 6

Fig. 12. Setting up for function(Group 6)

MAl= ZE7} gt NEER Y5t ==t o+ &Y
o] ARt ARl thg FHo] AX|= I7ollA o]u]x]
7} o] &5t ZAAE Holws ottt} J-t| 3%+ LED 3§
o] 7}2 38jo] HA “for (int col=0;
col<8-rowMax; col++)"5t1, A o] “for (int col=0;
col>rowMax: col++)"2 A2 th2A] 395191, £35] 74
A o for 349 2ALE col>rowMax @ AR5 A

731 o] AR e 0F7F WSS

StAZ
RIEs

4.2. Student reflection results
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Table 2. Reflective questionnaire after class(P:
Positive, N: Negative)

Question P N
1. Can today’s class activities help to make
mathematics class fun? Why do you think | 24 0
so?

2. Can class activities that you participated
in today help to understand mathematical
concept (e.g., function)? Why do you think
so?

3. Can class activities that you participated
in today help to explore problem solving
strategy and select an optimized solving | 24 0
method in  unknown problem solving
situations? Why do you think so?

21 3

rowMax = (int) (-0.13*distance+9%.33);

0) rowMax =

0
022 £3E

if (rowMax <
// rowMaxgfO| oO|BH|H

or (int row=0; row<rowMax; row++) /J/HZE 1

{

or (int col=8; col<8; col++) // JIZ 1m

{

le.setLed (0, col, row, true); // LED ON

or (int row=0; row<rowMax; row++) //HZE 1LE

for (int col=0; col<8; col++) // JIE 1ED

lc.setLed(0,col, row, false); // LED OFF
Group 1
rowMax = (int) (-0.133*distance+9.33); //2f4-El

if (rowMax < 0) rowMax =

0;
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/7 IE LED
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-d (0, col, row, fals=); // LED OFF

Group 3

Fig. 13. Errors in the process of code revision
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Table 3. Respond to open questions

Question
4. In today’s class activities
that you participated in, which
activity is most interesting and
useful? Why do you think so?

Responses

- Making story(17)
- Coding activity(4)

(1) Interesting and useful - TeC.h.nology
activity: activity(2)
(2) Reason:

5. In today’s class activities
that you participated in, which
activity is not interesting? Why
do you think so? How to
improve it?

(1) Uninteresting activity:

(2) Reason:

(3) Improving method:

- Difficult to code
activities(6)
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