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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)
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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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if(rowMax < 0) rowMax = 0
// 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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A

rowMax = (int) (+0.133*distance-1.33); //Z4E$

if (rowMax < 0) rowMax = 0;

// rowMaxgfO| oO|2O|T ooz L£FE

for (int row=0; row<rowMax; row++) //MZ= LED 3
{

for (int col=0; col<8; col++)| // 212 TED II2
{

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)
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Ska2 “for (int col=0;

4.2, Student reflection results
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olafje} 2A| iAo TS & A 9l=x|of CHFF ur2S
Aot Ak Table 29+ At

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+%.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

{

/{ LED ON

lec.zetLed (0, col, row, trus) ;

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;
// rowMax2t0| oO|BHO|H o= &HE!

//H=Z 1ED 3|

or (int row=0; row<rowMax; row++)

for (int col=0; col<B-rowMax; col++) // JIZ 1

{
lc.setLed(0,col, row,tru=); // LED CON

or (int row=0; row<rowMax; row++) //MZE LED 2}2I

for (int col=0; col>rowMax; col++) // JIZ LED

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

Group 3

Fig. 13. Errors in the process of code revision

o
-
ol
-

AR, e Alzs 40 Sl
of thet 5] fo] 282 F 4
S50 ¥ By, Uy BE
gt wgol g 4 9lrkn sl
Aog M7ZISH o] 952 4kt
oAl 22 IS M2 T

2%
0%
ln
1o

> 32 ek
2
£
>
lo 2
- =2 >
ot 4
S fQ J

19
1A%
od b rob |

oz Nl
uln
o

N
N
olr
0 ox 2
ol ol

30 2

4
rio ofm —D‘ 4
ol ol
T
)
il =
ol ¥

=
o A 25U ARE BRI 0|83
2= 8 5= 7o) &7 /]\_]7]5}01_,1 Ea
W AR B Sk A%
53l LED ='%2& 7A]1L aoﬂﬂl e Mg
o2, AR 2ol Eol E Zoltal Azt

S

ol

C

ol
n‘J-lm

oo



248 Journal of The Korea Society of Computer and Information

UCh)ol iRt A ¥hg) o5 TjRRolgirt

S, 29000 Folat SPPSL L 2% TS| 43}
& 7)d olsfoll =go] P 4 kL AXBICE 400] &
ofgt SPBS| WFS-S 1, 3y 24 F 21%0] L3
i ofslol £g0] P 4 9l ek T s 3L
Bl AL Slitk FHHR GRS ¢ olgRt A0
A2t 2gsiol A selsk AN WA 292 B8
she o] 4ot Wi Bol ke dholck(
¥ oA A 02 F4E HelRHA 2808 Jde
olsshel Egol Hl917] BEUUCk obFolie 3 o}
0] 7P 7120|1383t 20| Zzjo] 1} o] g
el @45 e} o Faat ofFolk 39S o
A4S WA ORHL Y02 P42 il £
o G A Zrh). yigio] LYK GHS & SPSL HE
Kol 281Kl JYPRCE T2 TS B31T, TG
R%0] 81559 Bo 2 KEe 4 9Irks o] JSITHE
W oAl T2 02 S 71 EA T2 Rew ueb

AU, 0] Rofat SIS el 29 B0 28
PA s8] =gl D 4 okl AL Apo] Aukg
BR8P 24 F 247 2% A 2A| o2 =R0)

‘— =
AsorgA] AdZtste adolA A iAol Hasttty
w27 gl dych: st XALS Z8ato] Yol o= 7

25 Hetkd 2 Q1o 2A siast=t =gl & A 2
oh) =A a0l =52 & 4 A= Aolal S
I QIA] o] o]l Afofet
[ £2of s A

il
ofn
Y o
=
=
=)
x9,
rr
il
ofn
i)
=
)
e
el ok
o]

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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IV. Conclusions
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