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2 AT e ng71E Z2afe] YA xd o3 Aha 2E
(volunteer sample) 2.2 Z25%tw 4~68d F 25 S A 3dto] 33ttt
AT gite] shdd dEe (3 V- DI 2o

o o A
43d 3 2
5%hd 4 3
63t 8 5 13
4A 15 10 25

|4 et FF5td #eA Aba 7]
dAArkel sk9l AAF F sl GALT(Group Assessment of Logical
Thinking) & HAIsIH oM, GALTE 25TAES tFo=2 AAke] Al
HE - Ho] FF3d =2 A At AAF B8 AAA7] " A% sk
(g3}, 1991).
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- Paired t-test
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(£ V-3) AFE And A4 A9 A
A = A8 AE A
19 A
O1 X 0o
(25%)

X: goll A8 duF FHoR FRIANL T4 25 4y
011 A A A Bebras Challenge 2017 A style)

- Paired t-test

02 AF& 7 AFBebras Challenge 2017 B style)

—Paired t-test
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SPSS(Statistical Package for the Social Sciences) 14.0%
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N
A3 d
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a TAME AR 590l fEHA F Aol At P (olEd, 2010)
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=] A Atz HAL] 3 ARy 2-Y9 3 (Shapiro-Wilks) 374 AA 23&=
(£ N-4) ¢ 2t}

=]
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(F N-4) =213 Atng Hatedl oigd Ftd A4 243

a9 92 3t ZFEAA Hdg H33k sAZF  feldE
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H & =g 4400 9609 2 1 882 .008*
Wl EA =g 4400 1.083 3 -1 868 .004*

g5 =g 1600 1.143 2 -2 924 063

A =2 .0800 4000 1 -1 547 .000*
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*p<.05
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AR A A% A

SR ¢ heEe
= Ria EEAA =Ry AR
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ABSTRACT?"

Development and Application of Algorithm Execution
Time Analysis Education Program for Elementary

School Students: Focusing on Python Sort Algorithm

Moon, Woo Jong

Major in Elementary Computer Education
Graduate School of Education

Jeju National University

Supervised by Professor Kim, Jong Hoon

This study developed and applied algorithm execution time
analysis education program specifically focusing on python sort
algorithm for developing thinking ability of elementary school
students, and verified its effectiveness. In order to verify the
effectiveness of the education program developed, the 42nd session
was conducted for six days for 25 applicants based on the candidate
list of the elementary school education donation program. The results
of pre- and post-mortem tests were used to analyze educational
effects by utilizing ’logical thinking test(GALT)" and ’bebras
challenge 2017  developed by the Korea Educational Development
Institute, and the results showed that algorithm execution time
analysis education program which focusing on python sort algorithm,
is effective in improving logical thinking and computational thinking
skills of elementary school students.

* 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 April, 2019.
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THAZE Z49| mo]M(Phython) FHE ©2|E B

xﬂO?; Ito[# O] 2t?

40| (python)2 Z2ME @Asts Z2YY A0 F sHLtLIC
jO|M2 19914, [ H2E £ F = B 240 28 HEEJASLC

210{0f= mo|M gk ofL|2t C AtH, RpHP A3 EE § OF 7t

zz2J8Y
mo[#o| g g2 ASEL . ZE FHOE MHAE HISst=

A7t Ax| e
[(ZE0|E]2 mOo|ME '2016Ed m2aY Q17| &9 192 E7|E Y&

Most Popular Coding Languages of 2016

Python
26.7%

O|M3 mo|uol Zal ArgEl A= A2 ZHESty k=M 1 Helg ¥
2 = UAsLCh Z-O| O =272 Ao Bl X e = OfLat
EHS= FRE MO Cistet= SAE 082N ZEXE A HiE =
tte ZEO| As4ch oo @ T2 OtLet HO[H =4, Hilsd,
Jdaig, &= A7 & o 20M 851 A&
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1. ChromeQj| A ‘jupyterorg/ry’ 91
y: Praject Jupyter | Try Jur X :

“~ C | & 2tHE | jupyterorg/try

2. [Try Jupyter with Python] ==

= Jupyter Install  AboutUs  Communty Documentaion  N8Wiewer  Widgets  Blog

Try Jupyter

You can try Jupyter out right now, without installing anything. Select an example below and you will get a temporary
Jupyter server just for you, running on mybinder.org. If you like it, you can install Jupyter yourself.

BRI
. .
. _— ® 'y
i ulia
e’

A futonal iniroducing basc features of Jupyter Jupyierd ab s the new interface for
natebooks and the IPyihon kermel natebooks and s (eady for testing ¢
try!

A basic example of using Jupyter with Juka

3. [File-New Notebook-Python3] =&l

':"jupyter Index (unsaved changes)

Widgeis Help

New Notebook B Markdown v =

Z

Open

Make a Copy.

Rename Icome to Jupyter!

Save and Checkpaint

tpo contains an introduction to Jupyter and 1Python.
Revert 1o Checkpoint »

2 of some basics:

Print Preview
ptebook Basics

Download as ’ yihon - beyand plain pythan
arkdown Celis
Teusted Notehogk £h Display, Syster
ustom Display loglc
Glogmand Hail unning a Secure Public Notebook Server
4 THO[H A% S
 Jupyter Untitied1 Last Chacksoint %2 2 (unsavéd changes) & oo
e Edn View e | Kam Halp Trusied Python 3 O
B + ¥ @ B 2 & HRin B C B Code . =
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8%3 5
7/4 24
7//4 1.75
T%4 1
2%%3 3
3
[O]4] 22 ZOtE 0 M 7|Z0] 7|52 EHaot0 BEAIL.
F P4
- %
/
# 2o 74
a=1 -
by = [A2e8]
a+b d
Hat R 4 o £ TUUD BadlE 2AL 2AE 2o Bagitl
BaT 1 aote] AR 4 Y&k WLo- shuiel gt APY 4 glove
o2 719 #H4E Atgelsid o582 e Z2ojof gt
B

% FHE US|

name = input("gAle] o]=2: ") (78]
2 o

print("¢M3sHA| 2", name) o) oj22: BAE
erastqe =45

inpute AHESHE AF8ALL Eme gdsbls oy, 9w
wizo] ARy

fjo
bl
%
O
>
o

O8] & el g0 AL EAVE JHote =AE Yoty Mol Z2 -
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THAZE S4i9| mo]M(Phython) HE 21IT WS

w ME|O|E TH9ie| ZO|E D|E2et HE|OEE HES}?|

cm = ntGnput( AE[OTE 99] Zor:
m = cm //

cm = cm % 100

print(m, '0]8°, cm, "AEj0H)

)

od]

[A
AEjOlE @) Lol: 130
1 0]8 30 ATEjO]E]

(O] DI ChHelo] 40|15 Y=ot Z20(H2t O|HZE H

v & TR AZHE AlZE B, £E HEE

’_

2ot 20

s = int(input( & Y AJ7E )
m=s//

s=3%

—

print(m, ‘&', s, ‘&

[O[M] £ T2l AIZHS QI2iwor AlZF, ', ‘T2 WEts T2 182 AL,

Yo ZUE(, else)2| 0|5l

b = int(input('$:2: )
if a>b:

print(& 2 7, a)
elge:

print('£ 4 ", b)

W P
i

AolA Stuzbx] SAIE Bl ZFH 300090] Baurch ZHR|AL s =2 9
2 T NS ¥ 5 YA Heshs T2 WS phEo] FAIT
money = int(input( 78] 9= £ ) [AT8H]
: A =0
if money >= FHR T 9l =: 4000
int(FERAl= BEF A 0l
‘pl"lnt( _I]E = T uaqt}) Eﬁx]%%?ﬂ%uq
else: IR Q1= =: 2000
rint("=iA| 2 E}R] 23}’ =
N E+EFE Y
a = int(input(£1: 7))
v (3]

O] & =2 AE ol HE0tA L.

(s
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=3 A|ZH ZAl0| 10| %(Phython) Y U DA|Z WY

a = int(inputC At 4 7)) [AT3H]

if a%2 == AHAS: 15
print(a, &) 15 =&

else A2 6
print(b, E4) 6: B

[O]4] 39| =2 ¥ 22182 oA 2.

¥ Lhojof] mE YFE 3517

=oolof Qabsr of ‘8A] |k T2, 8] ojate|A] 604 O|TEE 5HA°, “G0M| o]AF
£ 22T guth Uolg Yy YRES TR T=Oug A BT

age = int(input(‘t}o]: 7)) [Al3H]

if age<B  age >=60: L}ol: 7
print( £ &) L=t

else: Lhol: 20
print("5000¥°) 50004

ZAL morelr] 916 AM2st AARRMO: or. and. noto] 9j&uch

A or B A9} B £ %0 spuigt #Zrojd #holTh
A and B A9t B mF Aojojof Fojr}.
not A A7} A3lol& Aol

[O]H] 212t SUSHA 5"*5PL LS HgotAlL.

age = int(input('L}o]: °
i
print(’5000%7)

else:

print( £8")

[FHE A 1]
=tz (if, else)lt =2] ¢i4Hor. and, not)Z o] 83t =& TR S ZPHIIA| Q.
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THAZE S4i9| mo]M(Phython) HE 21IT WS

A2z w2 axor alAE

S 15 107tx] SHs7|whileS ALSE 4He)

print(i, end="")

i=1
AlSH
while i<=10: (2]
int(i 4= ) 12345678910
print(i. end=" ")
i=i+1
;.71:'11[(—)2 2]
i 123456878810
i=it+

while F71:

AF

=]
fLE o )

[0]4] 108 57t%| £l Z2I#E st 2.

% 1RE 107X 2H357|(forg AFETH 2HE)

for i in range(10):
print(i+1, end="")

123456789 10

for i in range(l. 11. 1):
print(i, end="")

(28]

123456788910

range(b): 0, 1, 2, 3, 4

rangela)= 05& ‘a-17lx]9] &

range(l, 5, 2): 1, 3, 5, 7

range(a, b, ¢)2 ‘a’¥E b-17}x] ¢ &

range(4):
range(Q, 4):
range(l. 5, 2):

(As] 2 HA sigshe =AE FolEAL.

[0]4] 105 H 575 Sdsote T2 13

=
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% 126 1071x]9] & 7817

sum = 0 [A158]
for i in range( : B 5? o
sum = sum + i
print(sum)
sum = 0 4
L [A25]
55
while
sum = sum + i
i=1+1
print(sum)
[O]M] 182 "YHEE 27X 0 $HE Fots T2 1WHE HE6HAR
Y 12E 2071x|28] & H3517|
sum = 0 (A1)
for i in range( . ): 5? °©
sum = sum + 1
print(sum)
sum = 0 3
-0 [A28]
e 183456789 10
sum = sum + i
i=1i+1
print(sum)
[O)4] 18 YU DK o5 Fot Z21WE FHE5HA R

% o R

n = )

int(input(' A2

for i in range(l. n+l1): il
; Bihe S 55
if ==
print(i. end='")
[O]4] b2t oFp0] I E ot T2 1HE AHSHA| 2.
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¢ Yolo| #9| cid(random?| &E)

import random
a = random.randint(1, 10)
b = randem.randint(1. 10)

print(a. '+'. b, '=")
¢ = int(input())

if & + b =&
print('7gg")

else:
print('Z§!")

import random ¥ ol S AMEsto] random2 Ahgshzlcial &gl
random.randint(a. b)e UA5IH adA b7lAl2] & & shts Yoz EHghch

Yo =X WE7| Al (randome| 2HE)

import random (18]
n : random.randint(1, 10) o] Eafin: F
while Tr-ue.. o mae
.a = int(input("e] £AF=?") 6 SR 3
if a == s
print("Ag") b
(8] =7
break JE}I !
A
if a < n: =]
print("UP")
if a > n:
print('DOWN")
while True:
- s7i0] Al S 24 A% 4] — dids] yhe
L
brealk gh2 S go] Zb Hof
Ses] AelA Slas BHES s for B0l S25AYL BHES A&TA F
SIA] mEeA Y 3 52 sfof & fi:= while P07 fE5M.
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$@A|ZH S4lo] Tjo|H(Phython) Y LT PG

w E|AEOM g5 HESAH 57|

import random [Al3H]

food - [V’ R o] o
. A

select = random.choice(food) R

print(select)

olele AR o W40l shite) ghrol Agsha U
AEL Wadk th2A o3 Aol g AR 4 U

Paec] Aot e dgs [ | = Z@gU

FAE Qb 9l B 0% War} thAGUL,

W Z|AE Sty

a = [10, 20, 30, 40. 50] [Ai3H]

.key = i.nt(input('?]: ) 7]: 50

if key in a: 4 oA =4
print(a.index(key). "o A ErAR")

else:

print("dmf")

[@M] R7t 0152 YAStH +ES YaFE ZEIAS AL
=71 EE] e CES
e N2 R 2IEl

pro = (529 927, A 29 F27. Wi F277 | (e
answer = ['Ap}, 'E42]', '1a)'] = 50| 2r09xx}
o [ QSR
for i in range(len(pro)): TH
. . u-
ans = input(proli]) ° ~
if ans == answer|i]: A Bel g2rEeel
Jcr
print('AE" B!
e shcre] oo
print('"&") E
[PHEZFAIZ]

Yh=E & (for, while)s o] 8391 m2 1315 AYstA Q.
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THAZE S4i9| mo]M(Phython) HE 21IT WS

Y YEEE2 M+ 5 7 2 = #7210

a = intlinput('Al¢is1: ") BE]

b = int(input(' A} =222: ) At

¢ = int(input('AFE43: ) =}
At

if a>b: =2

if axc:
print('= 2", a)
else:
print('Z £, ¢)
elif b>c:
print('F £, b)
else:

print('2 2, ¢)

i YRLE M = F 71E 2 = F71Q
a = int(input('Atd41: 1) CATEN
b = int(input('#Atei42: ') ~t
¢ = int(input('AFgd43: 1) =}
At

maxx = a = s g
if brmaxx:

maxx = b
if crmaxx:

maxx = ¢

print('2 4", maxx)

o] & Zeide guwe A 50 3715 Hasto 18
YUk 22 2AE Y 22 AVE FSKY Z2]

e =]
Ltk ? T2 F Of 0| O 252787 (4¢ 1t8

[FI

E 1S HIOAIL.

[O[#] Y 742 == Hludt=
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48A1ZH E419] TI{0|M(Phython) T 2W2Z B

3 20X S0 A =20

import time T

S ] ,, e

input(AEHE $27 2028 ML) gne wen 0rs

start = time.time() 20% 3o O] AEE Z=uc
o AR AIZE : 4.869029760360718 &
input(20& 2ol oAl IES =JUS) | 5401+ 15.130970239639282 =

end = time.time()

et = end - start
print("AA] AIZF ", et. "E")
print("A}o] ", abs(et - 20), "%")

vo Ebxp Al =20

import random
import time

noon non

w = ["cat”, "dog", "fox", "monkey", "mouse
n=1

print("[EF<t AY] F8]=H e

input()

start = time.time()
q = random.choice(w)
while n <= 3:
print("+ZA". n)
print(q)
% = input()
if q==x
print("52H")
n=n-+1

g = random.choice(w)
else:
print("QEH CFA] EAHIM
end = time.time()
et = end - start
et = format(et, ".2f")
print("Ef<} AJ7F " et

!13—<_:|-)

noon n

", "panda", "frog". "snake", "wolf"]

cat

SIH

«2A] 3

wolf

wolf

S

ERAF AIRE 2 3.03 &
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Yo A4t AY =2
import random BEil
def make_question(): 949
a = random.randint(1. 10) B
b = random.randint(1, 10) ;Hii
op = random.randint(1, 3) e
g = sir(a) Egic
if op == =70
q=q+" B
if wp == 2 10-6
q=q+"" =4
if op == 3: k!
d=uw e il s Ry
q =g+ str(b) gAIe AAYYCH
return q
scl =0
scZ2 =0

for x in range(3):
g = make_question()
print(q)
ans = input("=")
r = int(ans)

if eval(g) == r:
print("Z=21")
scl =scl + 1

else:
print(" @ 21"
scZ =sc2 + 1

print("A 2 ", scl. "2F ", sc2)
if sc2 == 0
print("tigsidal")
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¥ 10, 20, 30, ..., 100 2|AE0| X3t HRZ =28}7|

(s8]

for i in range( i
100 90 80 70 60 50 40 30 Z0 10 :

a.append(i)

for i in rangel ):
print(ali]. end="")

* 58 U5 E
[Aa8]
11
for i in range(1, 4): 12
for j in range(1. 3): 91
print(i. j) 29
31
32
% HZNAY BYOE 4 A
| [Asg]
for i1 in range(l. 6): 1
for j in range(1, E 12
print( . end="") 128
print() 18234
12345

(=321 [=38] (23]

1 12345 54321
23 1234 4321
345 123 3% 1
4567 12 21
56789 1 1
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% BAE B2 ARE 5Y7|

a = [x+10 for x in range(l. 11)]
for i in range(0,  ):
temp = ali]
ali] =
= temp
print(a)

[2ed]
[100. 90. 80. 70. 80,
50, 40, 30. 20, 10]

% AAE 2|

for i in range(1, 10):
if ;
m = ali]
print(' 291, m)

a= [10. 30. 30] [Al8]
al) =& [10. 20, 30]
print(a) [10. 30]
del(a[1]) Hg 58] 3]
print(a) g
a.insert(1, 20)
print(a)
a.remove(30)
print(a)
% BlAE HIUZ Fop)
import random [Ai5H]
[s]
a = [random.randint(1., 100) for x in range(10)] [47. 20. 23. 32. 34, 9
Rrintla) 62, 9. 72, 56]
= alo 1
.= il A3 72

PHE2HA13]

BlAEZ olggt mz 102 AL,




$@A|ZH S4lo] Tjo|H(Phython) Y LT PG

Y =Xt O AY =203

import random
# AYe 97 By
10", "0, "0']
(0] = str{random.randrange(l. 9. 1))
rnfl] = rnf0]
rn[2] = rn[0]
while (rn[0] == rn[1]):
rn[l] = str(random.randrange(l. 9. 1))
while (rn[0] == rn[2] or rn[1] == rn[2]):
rn[2] = str(random.randrange(1. 9. 1))

A
SAF A

PRI =

tent = 0 # A|E3p

while ( s_cnt < 3 ):

s_ent = 0
b_ent = 0
for i in range(0. 3):
for j in range(0. 3):
if(numl[i] == str(rnfj]) and i ==
s_ent += 1
elif(num|i] ==
b_cnt += 1
print("Z2} : [,
t_ent += 1

s_cnt,

"

print('-——————m )
print(t_cnt, "1 oo FG

OB

o
)
il
b2l
idp
i
sl

(28]

srfoprAgle AlARUCH 1
27} 3AtalE Ystle @ 123
A+ [ 0] Strike [ 0 ] Ball
A 3AE]E YHEHM|Q - 456
Zap 1 [ 2] Strike [ 0 ] Ball
27} 3Rt2l2 QUejstAle @ 457
Zat : [ 3] Strike [ 0 ] Ball

num = str(input("&#t 3AH] S Fista ")

):

str(rnfj]) and i 1= j):

"] Strike [", b_cnt. "] Ball")
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0

Yo 7hE 2 4% Y T2 4 w7
5

=
<H7|1> OO =580

140 | 161 | 137 | 125 | 163 | 151 | 127 | 139 | 144 | 154
152 | 160 | 128 | 141 | 136 | 126 | 166 | 165 | 140 | 129
135 | 143 | 164 | 150 | 155 | 138 | 142 | 162 | 153 | 145

1) <27[1=01M 7 7|7t 2 =pdol FI'er IHE 717 &

= — L)

d
rlo
g_}
bl
1o
E
i
e

HOFE A R,

2) <E7[1-0M 1092 7|7} & 2HdO| 7|2 HOEMHQ.

<H7[2> OO X5 55t 28t SHIE0| 7|

125 | 126 | 127 | 128 | 129 | 131 | 132 | 133 | 134 | 135
136 | 137 | 138 | 139 | 140 | 145 | 146 | 147 | 1486 | 149
151 | 152 | 154 | 155 | 156 | 160 | 161 | 162 | 164 | 165

3) <EZ[2>00M "ZFE ZI12F 2 St FIet 7hE Z10F B2 SOl FI'E HOotEAM ],

4) <H7[2>00M 1082 7|7} = 30| 7|2 =o{EH Q.

o

5) <E7|1-1} <B7|2> 5 OofH Zi0| EHE siZs7| +HLe? 1 0|f&s FALNK?

<gEo|g?> FOR HRE oE J7[FY oty sA0E LS5 A

HOlEHs 592 UHEDJAS WED OfF X0 dat =MO2 250 A= I
2N g0 AEE 7 gl HRHUOMs B2 OES 0I5 37, ENeeR
s3] o2 7HA] HIoHE A0 o2t HEst= 0| JsELch

HdE gEL o TR/ s o HE UHE AISLo)] opEl HFEEO A
Z(@N2|F9| sA;AZHI} FEpPFLICH
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w HE 2Y M) - HY HE

1) 2€ HE2 o188 2
& b

24E HIWSH7H 7t JtHE ZESS #
HE =2 848 M2 AE s+E duth
L

Ch. ¥IEA He M2S M-S HlwdiL|ch

LIt

2) b8 /tH

4) BEO| & =Hl=A

e
aju
ofm
o
g
<
gt
0
oot
r
n

5) HEO| & EHRACSH FRH o BAE FeligLch

<ZZX|>

LESS o0 o 2EX0 Qo =1, 52 EFE 40 3o /HE 7t
S X
=

3) 919 dFEE BHESY JHBE AR H AR AU e=Mtiz 250 s5UChL

716t e

28

oo

1> 2k R &

H12 414

O

fflo]d] TV, & ZEojo} =4} hitps://terms.naver.com/entry nhn ?decld=43690975%cid=5993 1&categoryld=59931,
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$9A|ZH S4lo] TjoH(Phython) T LT2Z AS

w HE EEOYQ) - 48

Ml EdH(selection sort)2 ATFE L AR5}
HY ANS $2 ROE Uk, 71E 7
ISR 71 A2 Bt §7 B& HS U=y

7R ErEtL|ch

EES
a b AxEY 49 27

A
09 2 A AFSt 143t viEsiA 7HR A2 e 0¥l A
1 | ZPHE ®Al AR S5 9RE ARG ol oA B

| 15 | n | 1 | 3 8 |
!
2 | 15
0 0 « 1
3 ‘ 1 { 1 | 1 I 3 8
| 15
IERER EREREERERERERER
| 15 41
199] ke Al AAstL 2~4¥zh vlwefA ZFR A2 g2 199 A
Fota, gAl AR $E dhr Afele] 20 oA Eenh
2
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$9A|ZH S4lo] TjoH(Phython) T LT2Z AS

ESES
a |25l Az 29 WAl
AA
A HH. £ 98 gelHE AYs doA gelgdA g A2 goHd 8
2 A 9A o8l 159 It
[V s [n]s]
3 (s ]
2 2 v ]
[+ [e]efufe]
15
4 [V s Je[unfs]=[1TsTs [1n]ss]
15
A HA, & 9. A R delsiE A YA delEdqA 7rE &2 9
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import random
def selection_sort(A):

for i in range( ):
for j in range(i+1. len(a)): [Ad30]
if s [84. 6. 56, 1. 31]
afil. aljl= [1. 6. 31, 56, 84]
return a

a = [random.randint(0.100) for k in range(5)]
print(a)

selection_sort(a)

print{a)
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import random

print(ds)

for a in range(l,

print(a)

ds = [random.randint(l, 100) for x in range(5)]

key = ds|a] [d28]
b=a-1 [25, 22, 88, 64, 3]
while b>=0 and ds[b]> [3, 22, 25, 64, 88]
ds[b+1] = ds|b]
b = b-1
ds[b+1] =
print(ds)
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import random

print(ds)

ds = [random.randint(l, 100) for x in range(5)]

print(ds)
for a in range(0, ) [Al8h]
for b in range(0, len(ds)-1-a): [25, 22. 88. 64. 3]
if ds[b] > ds[b+1]: [3. 22. 25, 64, 88]
ds[b], ds[b+1] =
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impart random
def selection_sort(A):

for i in range( ):
for j in range(i+1, len(a)):
| - S
alil. aljl =
return a

a = [random.randint(0,100) far k in range(5)]
print(a)
selection_sort(a)

print(a)
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import random
ds = [random.randint(l, 100) for x in range(5)]
print(ds)

for a in range(1, ):
key = ds[a]
b = a-1
while b>=0 and ds|bl>
ds[b+1] = ds[b]
b = b-1
ds[b+1] =
print(ds)
print(a)
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import random
ds = [random.randint(l, 100) for x in range(5)]
print(ds)
for a in range(0, )
for b in range(0, len(ds)-1-a):
if ds[b] > ds[b+1]:
ds[b], ds[b+1] =
print(ds)
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