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ABSTRACT"

Effect of Data Visualization Education with Using
Python on Computational Thinking of Six Grade in
Elementary School

Kim, Min Gyu

Major in Elementary Practical Computer
Education
Graduate School of Education
Jeju National University

Supervised by Professor Kim, Jong Hoon

In this study, we analyzed the effects of data visualization education with
using Python on the improvement of computing thinking ability of the 6th
grade students of elementary school. Based on the results of the needs
analysis of 60 elementary school teachers and 120 elementary school students,
we developed the data visualization education program. In the developed
educational program, 24 elementary school students were trained for 6 days
and 36 hours in total. Thereafter, students were subjected to pre- and
post—comparison tests. As a result of the analysis, it was found that the data
visualization education with using Python is effective in improving the
Computational cognition, Fluency, Originality, Elaboration of the 6th grade
students in elementary school.

* A thesis submitted to the committee of Graduate School of Education, Jeju National
University in partial fulfillment of the requirements for the degree of Master of Education
conferred in August, 2019.
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average = (
)
print(“HH 5", average)
* 9E
inputS ¥ YES We shgoly 2 ™ s W AFEA AFE YT
<As>
&= \=] ]_Oﬂo ol & }ﬂo =] o]
T AIrE = SHA| 20 ok <-
— mput(' ]’Oaﬂg o ]—/Kﬂg_ ; == 93 [¢} H
. |
print(s) ohy
Q. Al 7He] Wepoll Apale] vpolef F5Al, 715 dEsta gk § EYdEe 22
IS WFEAQ [intAd T ]
Yo Z2ZAE o373, else, elif)
2dBS 54 249 o 2= AYss BE,
=0 x == 107 28 d4<
) 2 AGs)Fey ==t F go| "
g wrghe Eoln kel =(5
if x == 10: s= )9k 5y
print('10QUC}, ") ZUN0| BFE O HBY 2=
= if x == 10:2 x7F 108 &
E0{A7| 47t 2 Hlws § gomw o o=
=g ddses Fo gych
ZUY
if x == 10: =1 x7F 104 A Fol& ‘10944 &
print("10YLICtH ") T =¥slal x7F 100] obd A5
else: 4= 2 100 obgunh sl ZEd
L jprint('100] OFEIL|CH ') 4w ZZuoiFZemasn | T}
E0MT| 43E
Q ¢ Al 7HA o] HHYgks E9cte Z=E $AEA L.

a= int(input("A4"))




b= int(input("d "))
c= int(input("A4"))

if a>b:
if a>c:
print('7H¢ & 4, a)
else:

print('7F¢ & 4, ¢)

if b>c:
print('7}& & ', b)

print( 7} & F', ¢)

T Al 1A 5o AZAS 2H0e A5 SASAL

a =1l (23]
for i in range(1, 11):
a.append(i)

print(a)

* append&?
glaiEd FEe Frhehe
append(l)' agt= B 2E |
U= o

Jo & ! alO] all] al2] al9]

#7}

mlm N
e8]

e

»APAde] [ 1237} B ¢ 19 Aol A

K AE 22 Adsy)

a=[a, b, ‘¢, d] [
print(al1]) b
print(al[-1]) d
print(al[:2]) [
2:]) [
1:31) [
print(a[1:-1]) [

print(a

print(a

[1
[-
[:
[
[
[

Q. # HRECAM [b, ¢, dIPF ¥HEHES WHAE A HAL.

print(al1:])



K 2E $H87]

q = [‘a’, ‘d’, ‘C’]
all]l = ‘b’
print(a)

del(all])
print(a)

a.insert(1, ‘b’)

print(a)

a.remove(‘b’)

print(a)

(23]

['a’, 'b", 'c']
['a", 'c']
['a’, 'b', 'c']
['a", 'c']

Q ¢ HXES

a.remove(‘c’)

whA e A a'w

_10_




Ala vory Nzge = (LA4)

& g

A e 2wk FEsle IEE A AL,

YAE AAdE =S A BA L.

a= 1
b=[]
print(2+*a)
b.append(2+*a)
if a < 10:
a=a+ 1
print(2+*a)
print(b)
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¥¢ ColaboratoryS AA| A A==
import matplotlib.pyplot as plt

month = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12]
[15, 20, 8, 50, 24, 16, 619, 291, 28, 42, 30, 43]

rain =
plt.plot(month, rain, color="red’, marker='o0’, linestyle="--)
plt.title(‘Rainfall’)

plt.xlabel(‘month’)
plt.ylabel(‘rain’)

plt.show()
v A3 A
Rainfall
600 ,'l
[R]
r
[
500 =
i [
(] 1
] 1
400 ! x
4 ! ;
] L1
I \
£ I i
E 30 ]
; )
1 \
1 L}
H 1
200 1 v
1
i \
I \
H L}
100 i “
I \
L : i -9~ -0
s - ik "= T
B - -
2 4 8 10 12
month
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Yo CSVHL S o gale] TES A BATh(] oA HolE dHa])

import matplotlib.pyplot as plt
import pandas as pd
from google.colab import drive

drive.mount('/content/gdrive")

data = pd.read_csv('/content/rainfall.csv', encoding='euc—kr")

plt.plot(datal*¥’], datal'Z}<=3‘], color='red', marker='o', linestyle='--")
plt.show()

7 rainfall csv - M2E A B C D E F G

mER BIE ANO) 27V E2TH) E] = FIoT

4825

1
5017115 2 2017 1 15
2017,2,20 3 2017 2 20
2017,3,8 4 2017 3 8
2017,4,50
2017,5,24 5 2017 4 50
2017,6,16 6 2017 5 24
2017.7.613 7 2017 6 16
2017.,8,291
2017928 8 2017 7 619
2017,10,42 9 2017 8 291
2017,11,30 10 2017 9 28
20171243 TR 10 »
12 2017 1 30
13 2017 12 43
14
15 1
16
17
O 0] = S =
LoWlmge] Wgs destm 2. JA= o] s Al
=E HAE a2 B =

B
a import o

= » sample_data
imEeort | — e

import g
from Q@Sox
driwe .mu

d=t =1

d=t =1 =
dat a1l =
d=t =1 =
d=t =1 =

d =t =1

PIE-TITY W, 29, AR B Fde o
3. A E BYS FEI z=dhd),
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* 1Al Holy =43t - doly oA H 4

to] TAH)(%)
O~14A 13.1
15~64A 73.1
654 o]/ 13.8
A 100

2017 Q14+ F+AIH] — &A](http://www.index.go.kr/)
QL 91 AmE @A 9T F tole] Hge] wheh MaEn YTk o WHo= EHlE

of =&7187?

* 297 elolE] A7ks} - elolE] Hel ¥ @
% Colaboratory® A#NA A=2 Qe H AT (ol doe] vlz dlolE &)

import matplotlib.pyplot as plt

percent = [13.1, 73.1, 13.8, 100]
age = ['0~14", '15~64', '65~', 'all']

plt.bar(age, percent)
plt.show()
Yo Ad Ay}

100

14 15-64
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Yo 20000 8] 14 ISk A /I FARIE Hlalsks dHolHE o] FAITh

L}o] T/ Wl (%)
0~144] 21.1
15~644] 71.7

6541 o4 7.2

A 100

2000 A4+ FA4H] — & A (http://www.index.go.kr/)

import matplotlib.pyplot as plt
import numpy as np
width = 0.4

percent2000 = [21.1, 71.7, 7.2, 100]
percent2017 = [13.1, 73.1, 13.8, 100]
age = ['0~14", '15~64', '65~"', 'all']

ind = np.arange(len(age))

plt.bar(ind—width/2, percent2000, width=width)
plt.bar(ind+ width/2, percent2017, width=width)
plt.title('Peoples age")

plt.show()

Yo A8 Ay

Peoples age
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import matplotlib.pyplot as plt
import pandas as pd
import numpy as np
from google.colab import drive

drive.mount('/content/gdrive")

data = pd.read_csv('/content/foreignerl.csv')

shadow=True, startangle=90)

plt.title('Foreign")
plt.axis('equal’)
plt.show()

plt.pie(datal'count'], labels= data['nation'],

autopct='%0.1{% %',

Yo A8 Ay

Foreign

Cambodia

china

* 3PAlD Az Ag @A - dHely e

QL. 2YZE Bi & 5 = 3 7HAE Tl

" Philippine
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175 85
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160 o7

* 297 dHlolH AlZtsl - dlolE A 2 xd

¥¢ Colaboratorys A A A FZEE JHalFA I Th(
import matplotlib.pyplot as plt

height = [175, 170, 165, 175, 163, 160]
weight = [85, 60, 60, 80, 65, 57]
plt.scatter(height, weight)
plt.xlabel(‘height’)

plt.ylabel(‘weight’)

plt.show()
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# 297 Holg A\zts} - dolE Ad 2 wd

° import matplotlib.pyplot as plt

import pandas as pd
import numey as np
from google.colab import drive
drive.mount (" fcontent fgdrive’ )

datal = pd.read_csv(’ fcontent /1 .cav’, encading='euc—kr', squeeze = True)

datal = datal.rename({colunns=lanbda %: . replagel Al~", '~ ;)

datal = datal.renamecolunns=lanbda % %, replace( ' Al", 'h'}
datal = datal.rename(columns=lanbda x: x. replace(” RZUFR, 1)

datal = datal.head(1)

datal = datal .drop( 2=, axis=1)

datal = datal .drop{ AIHB=", axis=l)

datal = datal.drop(datal.colunns[24:], axis=l}
data_transeposed = datal.T

plt. figurelfigsize=(20, 3))

plt.plot{data_transeposed)
plt.show()
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© imeort matplotlib.pyplot as plt
| import pandas as pd
import numpy as np
» [@ odrive from google.colab import drive
drive.mount{’ /content /adrive’)

» B sample_data
datal = pd.read_csv( /content/1.cev’, encoding="euc—r’, sgueeze = True)

datal = datal.rename(colunns=lanbda %° . replacel "Al~", "~'))
datal = datal.renamefcolumns=lanbda %2 x.replacel A", 'h'})
datal = datal.renamefcolumns=lanbda %2 % replacel’” SE2U32, ')

datal = datal .head(1}

datal = datal.dropl 2|EHE", aris=l)

datal = datal.drop{ AIHBE", asis=l)

datal = datal.dropidatal.columns[24:], axis=l)
data_transeposed = datal.T
plt.figurelfigsize=(20, 33}

plt.plot{data_t ranseposed)
plt show(]
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@ import matplot!ib.pyplot as plt
import pandas as pd

import numpy as np
from gongle.colab import drive
drive.mount {' /content/adrive’)

datal = pd. read_cow('/ontent/1.csv’, encoding="euc—r', squeeze = True)

datal = datal.renaneicolunns=lanbda »: x. replace( Al~", "~}
datal = datal rename(columns=lanbda %3 %, replace(’ M “h)
datal = datalrenane(colunns=lanbda x: %, replace(’ RS, *'})

datal = datal.head(1)

datal = datal drop( J|EHE", axis=l)
datal = gatal .drop( FIHBS ") axis=l)
datal = datal drop(datal.columns[24:], axis=l)

‘data_transepused = datal.T
plt.figure(tigsize=(20, 3}
plt.plot(data_transeposed)
plt.show()

(> Drive already mounted at fcontentfgdrive; to attempt to forcibly remount, call drive mount("fcontent/gdrive", force_remount=True).
[
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# Python 22 &#F10|

import matplotlib.pyplot as plt
import pandas as pd

import numpy 25 np

from google.colab import drive
drive mount (' fcontent Aadrive’)

# Oi0/ef I =427

datal = pd.read_cev(’ Jocontent /1 .csv’, encoding="euc—kr',

# OO0 Wz =FHat2|

datal = datal. rename(cnlumns=|ambda wiow.replacel A
datal = datal.rename(colunns=lambda »: ®. replace( A
datal = datal.rename(colunns=lanbda x: % replacel’

# HID|Ef=] & HY E0F =222
datal = datal.head({1)

#OOIEE 2a3= 22 2HEE]

datal = datal .dropl Z|ZEHE ", axis=l)

datal = datal dropl ZIHB=", axis=l)

datal = datal .drop{datal.colunns[24:], axis=1)

data_transeposed = datal. T

#F T 22 LAEFH0

plt, flgure(f|95|ze {20, an
plt.plat{data_transeposed)
plt.show()
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o]l X" (data.go.kr)oll E0]7}4 otdl A5 E

AFSEAR = F=20[1}j0] &

HEEL SHOIEY £3) 28 QU

AFEEHE_FE=S40|I0]_20180820

% HH|A QF71 OSA| QR4

I

fB ENGLISH

HES Ol 3FM2.

& BE|LRZELE 0 2FUD

ZOHOIE F7] i ASEoEY 2019-03-11
HSFART = HI2EM7IE 2 oY s
hE=C Sl 154

s=5g 2018-09-11 +3d 2018-10-02
oSS nEHTHY AT U

HZHE] IO 0EEEM CH2ES(UETUSE
URL httos/Awww_ data. go_kr/dataset/fileDownload . do?atchFileld=FILE_00000000 1 47 2769&fileDetailsn=
L HEEL PE0[I0| H D A B0 e 2R T4, ANR| BEFBE Z2HD
BERHY LAZEeET BRI HEE 064-710-2583
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ojHo| = AEE ‘BE'o] Ao}l ColaboratoryES A 3PA|AA] ‘Ipip install folium'<
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© rieinstall foliu|
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A

Yo o] =Yy

#E2lE grx| 2=
Ipip install folium

import pandas as pd
import folium

472 =2l0|le HUE BE -
from google.colab import drive
drive.mount (" /oontent fadrive’ )

df = pd.read_csv( fcontent/adrive My Drive/1111 cav’,

df = df .drop_duplicates([ ®I= , Z@='], keep="first )

m = fol ium, Mapf location=[33 518225, 125.56207E]

Jwidth="50%", height="E0%
L zoom_start =113
for index, row in df, iterrows():
folium.Circlel

locat ion=[row[ ®|< ], row['Z2x"]], radius=20,
popup = row["EER|ZFAE] +rchre” srow[TaIHEZ2HEEFL],

tooltip = row[ S| EAE "],
color= "#f{0000°,
fill_color= "#f {0000
1.add_tofm)
i
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# 297 Holg A\zts} - dolE Ad 2 wd

#ni =% 2E 0126 TE H2dF= 2
def getJJml_grade(bml)i
if bmi < 18.5:
return underwelsht
elif bmi <
return healthy
elif bmi <30 :
return “overweight”
elif bmi < &5:
return "light obese”
elif bmi < 40:
return "obese”
else:
return “extrenely obese”

import pandas as pd
import matplotlib. pwplot as plt
import collections

df = pd.read_csv( 'bmi.cev’, names=['weisht’, height'])

#7|2 S ZEE 0IZlHAH ni+xlE AlLE LIS i 2l 2ES=2 M2 ”‘”*"0}'— L=
df['bmi'] = df[ we|ght 1/ ((df [ height ']3/100)++2

#omi ZEE| x| T2 0IZEHA get_tni_sradezt= F2 H-Z FEE EE bmi-graq:le o2 M=z #Hddil= BE
df['bmi arade'] = df['bni'1.app lv(get _bni_grade) ;

£ JZ= O =xlgks S0t
0/E 2022 bmiCount2] 2|22t

1. labels= bmiCount . kews()

%%, shadow=True, startangle=0)

#pie B2 1WA 2R}
#labels = TOIH 23 =
plt.pie(bmiCount ., values(

, autopct="X0.1f
plt.title( Bl )
plt.axis( equal "]
plt.showl)

# 39 332§ GA - Holg Y
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