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Development and Application of Python-based Courses for
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Abstract

Recently, continuous efforts have been made to provide education to cultivate the ability to understand and use
data, not only in higher education but also in elementary education. In this paper, data science education was de—
signed for elementary school teachers and taught focusing on visualization using Python. After the class was
over, a survey was conducted to collect students’ opinions about the program and analyzed whether there was
any difference between students who had already experienced data science classes using Entry, a block program-
ming language, and those who had not. As a result of the analysis, the study found that there were similar ten—
dencies between the two groups of students in terms of interest and difficulty in the program, and usability when
applied to elementary education. Also, the study did show a significant difference between the two groups of stu-
dents in terms of the degree of participation in the class and usability for developing their own capabilities. The
experience of block programming had little effect on learning text programming; however, the connection between
similar functions of the two programming languages helped improve understanding.
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AFo At #ek A W82 <Table 1>3 Zt}.

oL 15%(75%) 08  Fykaolal

(B%) o2 Aoz Ao Yoz FAAHAL
Az BEE e 194 159744 thekah, 3~4

o] o] 7TH(35%) 02 71 Wtk

LxEgol #HE y&s Awd] Rokd Ao

7 Be 19(G%)S oF 499 Ax F

3ol 9L

Jetge 59

al
i
gl

i= A y
B(16%) #AA Aol As ATk tiFEe] Fokg
i A Akl dEE] i sIA R ed Zz
aR8E Agete Feolden, deHoz 1 (5%)9
st dATES ton olug Awaut
<Table 1> Details of study subjects (N=20)
Feature Category Number(%)
Male 5 (25%)
Gender
Female 15 (75%)
1~2 years 5 (25%)
Work 3~4 years 7 (35%)
Experience 5~ 6 years 4 (20%)
7~15 years 4 (20%)
0 months 3 (156%)
. 1~6 months 2 (10%)
Sg{;fﬁ’cfg 7~12 months 10 (50%)
1~2 years 1 (5%)
3~4 years 4 (20%)
0 months 1 (5%)
Proj{oa;fmng 1~6 months 9 (45%)
Experience 7~12 months 1 (5%)
1~2 vyears 9 (45%)
Text 0 months 10 (50%)
Programming 1~6 months 9 (45%)
Experience 7~12 months 1 (5%)
Computer Education 5 (25%)
English Education 3 (15%)
Mathematics Education 3 (15%)
Science Education 3 (15%)
Undergraduate Music Education 2 (10%)
Major Korean Education 1 (56%)
Early Childhood o
Education 1 (5%)
Elementary Education 1 (5%)
Social Education 1 (6%)

8% zzagge

o] 3}7}F 978 (45%),

ol

¥ 7)zke] A$=, 670€
1~2d A=7 994s%) o2 53t

A BXEYT F59 gy Ao dEF wi=
2A3YPA QY dAE Z2aEs T8 B 7|7t
A% Aol 9 o]l 108 (B0%)o1R AL, Ad el 9l
= A FoAE 6719 ol 98 (45%) 22 dtsE

ALl ag o 2 theks) 5|
I3k skA)o] 51(25%) 0.2 2lflo] 71wk}

3.3. A MA

AAAQ 7he]l Y82 dolg s g go]yle] 7%
& UFc 9dY@Basics), dHolHe AZts oY
(Visualization), 223 o] ZojollA HH5E U&s

FE 49 Review) o2 FA L
Basics oA ol &3 A5 WA Zel7}
o] Fo] A 2| gk, Visualization %<l A&= 2
Z2 0Z folEEe REAsn Az

9% sl ol TR, AAl, ¥4, 2elw 19

Z AR EARE ot AP HES gt dlojE 9] v}
TRES} AAE FAeAE HA AHE Kol FAE
o olojA] Z} FABIEE Bl BAH A7 AF
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ASTARR CIOlEf Tst 912 STS QA MolM Jluk UE| AL U HE 51

FAe] Aol Hs fle 18712 S 7] T & Visualization @9l A= thkgt @& wlo]g Fol g4,
el Aozt QA A% Bk ARG Mo BAY  tFuE, AT dolHE o gsel dolguz AeA 1
Ass Tyt Y2, Fo|AE, v 2FS At Al4SE AEs
ek o] WgelA hEe] sxm mPEA WA
4. A A3 SREY TR dME WHES AR A3 gz
Review JHo2 FA38] o] 7ol E W 3ot
41. &Y HE= Review G9oA tFojxd Y& F=Z UTF-8%
CP9499] ztolE olslaty] 9lg HlxE Qad W,
ATAA WANA AYE WSS wdaiel Add  CSV dole RS Al i, mzadd wyel
7+e] AvlzE <Table 2>9 Zt}. kAl = 922 7] (indentation) 8] A, 3Y FEQIE L
U BE L= ABTA AT 55 SN
<Table 2> Contents of the lecture , Frole] vt Fde o5 WaE A
22 el £A, ol AAE FEET F AL
No. Contents
- - W, A 9579 AME Folth
1 Overview of data science
2 Overview of Python
3 Basic grammar in Python Basics for row in data : for row in data :
4 File handling in Python row[4] = int(row[4]) for i in range(4.8) :
- - row[5] = (row[5]) rowli] = int(row[i])
5 Overview of Matplotlib row[8] = int(row[6])
row[7] = int(row[7]) print(row)
6 Weather data B
7 Public transportation data Visualization BE PRt {ron)
8 Population data (a) (b)
9 Text encoding for ron in data
10 CSV file handling [row[4],row[5],row[6] , row[71] = list{man(int, [row[4],ron[5],row[8] row(7]1))
11 Diversity in programming print(row)
12 Importance of indentation (c)
13 Understanding of file pointer . (Fig. 1) Diversity in programming
14 Installation of Hangul fonts Review
|5 Using variables with the same g 5o, ‘I W v 4= &
name as Python built-in functions Q3 7)%5S theke oz 793 £ 98-S Ads)
16 Uploading files in Colab 71 91g djgeltk. (Fig. D9 (a), (b), (0 CSV #4
17 Shortcuts for comments A HolHE 3 &4 HoleA 54 4 U= A
g P29 HolHE AR HEeE 7]5S 7Hg =
Tolt}. o], Visualization GGolA Fojd ALH5EA
0. 70| g s sk A Al shgol e

>

Fol7l Ve FARE =Y WP 04 @ A
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Zele 1534400 AAA <Table 2> 17714 ool W EAE loleh= Aol sla= <A H9, ol
o7 At Xgesittk WA, Basics®] el &3 gst7] 9a AL AR HEsE 7S oA
dlo|E #}3te] Aol W Az} molHo] s = v = Adgste] (Fig. DI 2ol vt We] =42

24, CSV dlolE gloln] £2al), Maplotibel An A& 4P,
5L olB3 Ag vwtew WA wgd 1 F
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3. Y& EAM THE t& ? e BEE o] EFEIGlT
<Table 3>& 57} #3tof tjgh AT ZAle A}
15449 Fedo] FRE ¥, AR 2AE ANl 1] x}g} aw A2 Frate] AEF SAH o
<Table 2>9] 177}4] 7&91 ofolgle] tgk FAYEC] & 177VA] 7ZFe] ololdle] digh SH|=e] @S 18
e v 9 gl 20 & §lS 30 BT 4 87 2 S A 46904 574 EEE ] 912“1,
A5 5. v & 9,1%), ol (1. wif- ol 2. ol 7] Ak A= 43014 574 BEHO glenw
= 3 BT 4 H% 5 e A%, FAE @ e &5 a5 EF el dutdor Furt vk AL
Moz o] 2 2FHo Fof 3 ME 4 AFYoz  ehguk
zM 5. 0% AFHo Fo)), 2F WK H& A9 2% WEole FEEs Bol A AR A% B
SEL VIS S 2 23 HE A4 BS5 S xR gdte] 119 38 SEe) 4R FEpe
%), Helo] AR EE A% EE&E(1 WS e 2 % e vugd dde (Fig 29 2k 25 2§
$3 HE 4 B 5 S B9 7P Bl gg BEEe) A9E 1313 s 3314 s
ZAE UAE 51 AEE BEsto] AASAT, AWY  FEge]l AAYOR BAW, £ APALe A
<Table 3> Descriptive statistics
. Interest Difficulty Participation Sgigiﬁ:‘fg‘:;ﬁ;g ifﬁﬁfiﬁﬂcfgl
No. 1st 3rd 1st 3rd 1st 3rd 1st 3rd 1st 3rd
M SD M SsDM SO M SO M SO M SO M SD M SD M SD M SD
1 46 05 45 0833 09 39 08|45 08 43 08|37 09 40 13(45 07 42 10
2 46 05 46 07]36 08 38 10|45 08 44 07|32 12 31 12|43 12 45 07
3 48 05 50 00[32 09 33 09|48 05 45 09|29 14 33 13|46 10 47 05
4 49 06 48 0435 09 34 08|47 07 46 07(31 13 36 13|48 06 44 09
5 48 05 49 03[34 09 36 08|47 07 43 04|28 10 29 11|48 05 43 09
6 49 04 49 0335 08 31 08|48 05 45 09|34 09 36 12[49 04 47 05
7 50 03 50 00]31 09 28 12|48 05 45 09|32 09 34 11|48 05 47 05
8 49 04 48 0630 09 24 12|48 05 45 09|32 08 34 1249 04 46 07
9 46 09 43 10(34 09 32 07|47 07 42 11|23 12 24 0847 09 41 09
10 47 09 46 08|41 09 43 06|48 05 47 05|26 14 29 13|47 09 45 09
11 50 03 47 05|29 09 28 0947 07 45 09|30 13 38 12|47 09 47 05
12 49 06 44 10(33 11 35 0747 07 46 07|27 14 30 14|46 12 48 04
13 48 06 44 0928 06 30 08|47 07 45 07(23 12 29 11|46 12 44 07
14 47 07 44 10(32 08 29 10|47 07 44 08|22 11 25 10|46 09 41 10
15 48 09 44 09(35 09 33 13|48 05 45 08|25 11 28 11|47 09 43 09
16 46 09 48 06[38 06 41 08|48 05 46 07|26 14 25 07|47 09 43 09
17 48 06 48 0643 1.0 42 09|47 07 49 03|26 14 28 1147 09 46 09

M: Mean, SD: Standard Deviation, 1st: 1st semester students, 3rd: 3rd semester students
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ESTAS ClO/E TSt &4 SRS 9B TOIM |8t YTl Y U M 53

|29 ASE 387)x SHAERT 1873 S A CSV #9S wiEstar Ag A|7F ool Folxl &
ko] Autd oz =99 o 4 9t} Ag 23 gdol Z=E AFsts Ty U
FE el frelvl @ Abelzh 9l dobry] 93] o2 AAHY. £4 A= <Table 5>} o] 7|%
Zt #ge] A Ao dis] Mann-Whitney U TestE Bt digk 7 25 7] fofngk Aol fldh 1
AAEIATE T OF Aloldl HHAdL AYEAE, A i}, 38H7)2F SHAE ] it A A o] 18]l H]stho]
$7F 30 wgto|m 2 AypAde] RAH XA s FEo o7t =ty A PEE F 2AY 2F 9 HeH
271 el of &g Bert
M 1st semester students M 3rd semester students <Table 4> Analysis of survey results (n1=n2=10)
: Survey Items U-value Z-score D
a Interest 101 1.48 0.14
Difficulty 139 0.17 0.87
’ Participation 36 372 0.0002++
Q
S 2 Utilization for
a student-teaching 95 1.53 0.126
1 e .
Utilization for ¢, 276 0.0057+
self-instruction
! 8 9 10 11 12 13 14 15 16 17 #p< 01 *xp<.001
Contents No.
(a) Utilization for student-teaching <Table 5> Analysis of final exam results (ny=n,=10)
5
1st semester 3rd semester
4 students students U-value Z-score D
M SD M SD
o 74 30.4 80 29.3 455 0.3 0.76
G
S +p<01 #+p<.001
1
4.4. A £4
’ 9 10 11 12 13 14 15 16 17
Contents No. Fo] TRE T AAE HE FAbol= <Table 6>
(b) Utilization for self-instruction o ol Y S-S B e e Zol £F
(Fig. 2) Comparison of survey results between utilization sttt FHolA ettt ek Aol tid &
for student-teaching vs. self-instruction Mo g “rpokdt waow g aye = JrE &
AaFA A7 “EAHEAS Ao mwsta, o] we
k1 3] = O2e 5
<Table 4><f Aol Sopwl, °F 2FE FUE ML S g qeay g gae W 2 4A0S
= oo W ask Er = oo
BT e HEY S AELS FUANE HA gy L gy, e ek @ A v
vgk zfo = Hew B i A= « .
s WES S ANAFL Bade BEe AH 4
o uro. 3 ger ZHoA= olu| &}l x o
T SWIRE AR AEE SWIIE FATEA e 4 ageuny, lee rese 23 A
°1§ BATHpO0L GFAA ol Felsha QRE GolFMA SO
= 2 7k F< 5} =X
o S Al RAE VRS gag 4 ageey, song ohens zzaey
(e} =] o Y =)
S A S IS T R P e P P ISR IS PR B

Mann-Whitney U TestE AAI5tA . H7le FAS
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<Table 6> Open-ended questions

Questions

No.

449 Aste

2,08 =g 29 44 7 2

o

)}

1 In what part of the lecture did you find useful?

2 In what part of the lecture did you need to improve?
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