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(V-1 =204 Ax AR 28 =2 §3

= %3 A 252 23

2E =t

1~49 1, 29
(Conservation Reasoning)
v g =g

5~10W 3, 49
(Proprotional Reasoning)
Aol Ea4 =g

° 11~149 5, 6%

(Controlling Varuavles Reasoning)
35 =

15~16W 7, 8H
(Probabilistic Reasoning)
FH =1
‘ 17~184 9, 10¥
(Correlational reasoning)
x% =9

19~214 11, 129
(Combinational Reasoning)
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(E I-2) =84 AHA-ALE A A3 (38 13
AR AL ARS AL
39 84 | S t frolgE
BT | mEEA | #HT | ZEEA

H] & =2 25 2.56 1.895 3.08 2.178 | -2.116 | .045*

g5 1=z 25 1.16 943 1.20 764 -.189 852
*p<(.05 **p(.01

PSFE A A3, HE&=g9 HFHAFE 2.5694 3.082 0.523 A5
st o Fo8ELS 0.045% HaHFol Aol Fn|dt Fso] U= & F
ATH whHo] ‘BEi=a]'e] A HiE 1.16°04] 1.2022 0.04% A5std ot
ol g &0l 0.8542 Fov|slA] ¥ AL E YEGL
(F VI-3) =84 AbA-AFE HAF 23 (Wilcoxon's AAR)

AFA A AFE AL
a9l a4 | t frolgE
P | FFEA | HFE | EEEA

HE=g 25 2.88 |1.054 3.24 879 -2.000b |.046*
Holex =2 (25 1.48 |1.418 1.64 1.497 -1.155b |.248
=g 25 240 |.436 .400 577 -1.414b |.157
z%= 25 1.20 [.707 1.60 645 -2.500b |.012*

*p.05, b. 29 == V|FoR

2 (E WM-3)d = AHAdE TSR] 33 8450 sl Fa-v9 43S
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o A WE=e'e PRFASE 2,884 3.24% 0.36% J5ogm 8
go] 04602 Yegt, Zg=els] @S 1.20014 1.6002 0.404
dedhon folBEe 0122 Jegt, & REwe's 2ih=edAe 3
FR57 Folnlapl AoAeS & 4 ook W W EA = BRYSE
1.48914 1.64=2 0.16% <ssta =g Hdd44E 0.24904 04=
0.161 A+atR ot p(.052 BEGA ato] folnlaln e Ao vepy
=
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ABSTRACT

Development and application of
Search algorithm execution
education program for elementary
school students using Python

Kong, gipyo

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

Supervised by Professor Kim, jonghoon

This study developed and applied a Python software education program focused on
search algorithm execution time to improve the logical thinking of elementary school
students. This educational program was developed based on the process of ADDIE model,
utilizing the results of pre-demand analysis conducted for 133students in elementary
school in Jeju. In order to verify the effectiveness of the developed SW educational
program, 25 students who participated in the education donation program at O O
University conducted 42hours of classes during 6days. The GALT test was used to
analyze the educational effects of the pre- and post-test. According to the results of the
analysis, it was found that the educational program developed in this study can positively

influence the logical thinking of the elementary school students.

Keywords : Python, Search algoritm, Software education, logical thinking

* 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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shol 4l A %ta}7]

Stepl.
Web browser

Google Chrome < . S L mereds A
e

/ = Project Jupyter | Try Jup X \\ % Step2.

&«

. Fael  try.jupyter.orge
C | [ tryjupyter.org

DLl
e
i with Python Step3
i WA FoeuE EAE
_lu 1a 'try jupyter with Python'
i " '_' : e :T. Basir eusmple of wung Jugyter with s % g_?{]] ‘;‘:}_q ]:‘I_,
R i T Stend
T jupyter Index wuesaves tep4.
i H
Filesiel 4] New Notebook
@ Edit View Insert Cell Kernel Widgets
1 S =3l
@o!ebﬂok » x Python 2 > > Markdown Pythona =1H L]
Open... I E]—
Make a Copy... |
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print('1099Y ) # 5927 & oY

AGA

IndentationError: expected an indented block

2ule mEE e 2ol s B EE& Bol2/E dFeler Futh

if a == 10:
Zu 47t print(" 10 LCH, ")

o
uS)
rlo
e
Ju
rlo
it

o)27) 7k 47} Zolef a1a, FulT} We Ao 2w ¢ Uy

if a == 10:
Zu ozt print('10") x
Zo 47t print("&L{Ct. ")

if a == 10:
T 47t print('10") x
&Y 12} print(' YU C. ")

if a == 10:
447t o print(f10) o
=4zt print("QUCE ")

Q te v 7 BE T AAAHCR el 29 s AS FHoprAs.

1) print(" love you")
2) print("I like you")
3) print('Korea")

4) print{Hello}

5) print[Hello]
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Al7 sopm 7 zmw

10+4
10-4
10%4
10/4
10//4
10%4
10%*4

<A
14

6

40

2.5

2

2
10000

gl E AT

+ /!

- %

k sksk

/
O ¥
x = 10°o]zka s 100] Sofde= W x7b wEojfduy. &, WgolE = g d4olsE. o=
Al s WgrE A E = A0 grel R (h)E YT

=g
x = 10 —_—
print(x) # print® W49 4 =4
X = 10

<A#H> ‘
10 H4 Ol 4

Q AdAy= duke AL Tl

d7r89

korean = 90
english = 90
mathematics = 80
science = 80

average = (

print(“H#d 4", average)

<>
331985
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a4
input< % PES W shgoln F2 9" e W] AAEA AR YT
<>
= malol o olEEIA Q!
S 11’1Dut( \__;(]—EE Hﬂol'k” ) %X}%‘—% %] '3]—/\%]_9_1 ?_Lé <—(?jle_j,
print(s) ot
Al el WMol zbale] oot BEA 715 d¥sta Hd FH EEEEe TRa9S s,
[mt A ]
© ZAE o&3t71Gf, else, elif)
2T B 20d u =5 AYstE THYYY
E7Al ZA2Le x == 103 @& FHo=z XA
Fod == F #o] "Z& u'g= Kol
8o =(52)9 EHFUL
if x == 10 =
print(*10Y LT ") zEdo MER G AN 2L | = f ¢ == 10:& x7} 109 2R
H Zow thge o= ZE=E AdgsiEs
SO MT| 471 o]l Ytk
EFa ke
if x == 10: s L 108 Aeds L0gut s e
7 = JE EY3l
print(110QL{C}, ") i ) . o s
== x7} 10°] obd A f-ol= ‘10°] obdutt
: z2 -
wlok 7} EEEY,
: print('100| OFL|C}H. ") iéé%g?&f‘ -
S0MmT| 47F
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Q FF F & 5= 3= 22008 AN
a= int(input(' A 5~:"))
b= int(input(' &%) <A8>
if ( ): A 15 <-9¢
print('"& ', a) A4 20 <-Y ¥
else: 2 920
print('"& ', b)
Q U dugSsE BHi o7 He 2ol uis AgES 2L
A (
EaTatin
height = int(input("7]: "))
e Pt <>
if height<120 or height>=200:
N 7]: 155 <-4 ¥
print(' A &) =y
else:
print("&3}")
Q. BT 45 FIv] dayHFE L.
84k mnk, 604 o2 FE:olal, L o]9]= 1000099 AFESl moled
a=int(input('t}e]:))
if ( ): <A #Y>
print('"F &) Yol: 13 <-4
else: 100009
print('10000¢°)
Q. Ad8d A 7HA F9o HUHS S8 g Es AdsHA L.
<HPH 1>
a= int(input('g<"))
b= int(nput(' 3 "))
c= int(input("84")
if a>b:
if a>c:
print("7F 2 ) a)
else:
print(7Fg & F) ¢)
else:
if b>c:
print("7F 2 ', b)
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else:

print( 7} & ', ¢

<P 2>
a= int(input("g="))
b= int(input(' A 4")

c= int(input("gd<4"))

print(max(a,b,c))

*max:

=

2

gk

e
&

= CPPH <BP2>e) Aol He FAdta?
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<>
print( i :zE1 ) ‘7;?;1 Eiy

i i
print(‘AFE") ‘ & -
tAFE) HFE

rin

p =T S
print(‘7 FE]) -
int( A A
print(‘AFE") e
i AFE
print(‘AFE") ‘ ,
A

wo] ZzazRe EARES BAR?

Z7HE dd

for ¥4 in range(§l4$) — EIEE IS at

njo
&l
In

&
i)
P,L
g
2
B
u:

Q. foris ol &aM HFH'E 100W
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<A

R L (D =x 1007 44 AFE

@ 271 siips i 01,23 4..97, 98 99 A EE

] =
A
for i in range(100):
@ 225" ™ print("Hello, RAFH ")

Sikinl

Q 1578 107H] E9st7l(fors AHEE wHE)

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

(3]

12345678910

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

(23]

12345678910

range(5): 0, 1, 2, 3, 4

range(a)= OF-H ‘a-17FA19] <

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

range(a, b, )& ‘a’5E b-17A ‘W&

<
N

[A5] ZF "ol sdste
range(4):

range(0, 4):

range(1, 5, 2):

RAE HojHA L.

Q. 10%-E 57}A] &Y%+ T2 WS ZAF A L.
Q forits o] &3A 15H 107kA1¢] § 3171
sum= ( )
for i in range(l, ): <Ad>
sum=sum-+ ( )
print(sum)
Q. for®& ol &M 158 10071419 & FajuA L.
sum= ( )
for i in range(1, ): <A >
sum=sum-+ ( )
print(sum)
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Q. forit o] 83X 1HE 1007HA19] = F 59 & F3lne A4S g3,
ojH dag]Fo] A&AAA AZs|H A L.,
sum=( )
for i in range(1, 100):
if 1%2==1:
. sum=sum-+ i R
prmt_(sum) 9500
sum= ( )
for 1 in range(1, ):
sum=sum-+ ( )
print(sum)
Q. foritS o] 83X 1H-E 1007FA19] = & &9 TS F3lue AS S8
AYAINE FIHRA L.
sum=( )
for i in range(1, 101):
if 1%2==0:
sum=sum-+ i 8>
print(sum)
sum= ( )
for i in range(__, ):
sum=sum-+ ( )
print(sum)
© while ¥HEE g
73
ann
2714 =7 wggzcy | L—oesc
A
Q. 158 10714 &9 3817](whiles AF&-3F WES)




i=1

s
while i<=10: (23]
print(i, end="") 12345678910
i=i+ 1
i=0
while : (23]
=1 123456780910
print(i, end="")
ile =71:
il = while® 20| el Feb obd] £4& WA dagch
o
Q. 10%H 5744 Ed¥shs T2a9s s
Q. while®& o] &3l ‘AFE'S 100W EH37] 98 LdugS5E HEo] HAL.
<>
AFE
e
i = 100 AR
while ( ):
print('A5FE"
i=i-1 .
A’
e
A
Q whiletlts &85t vh5 AFAAN7E Yo wms daegEs wEo] HAL.
num = 0 <A
while ( ) 1
if num % 2 == 3
print(num) 5
num = num+ 1 7
9
Q. while®& o] &34 158 107149 & 817
[sum=(__ ) RS
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a=1
while a<= ( ):
sum=sum+ a
a=at+1
print(sum)
Q. whilewS o] &34 1HE 10071419 3 FlEA L
Q. =AF 2F7] AUd(randome] &-&)
import random (23]
n = random.randint(1, 10) o] A= 5
Whlle True: DOWN
a = int(input("e] £A=2: ") o] x93
lf a == n:. UP
print(" ") o) FAE: 4
break Xé\:j"
if a < n:
print("UP")
if a > n:
print("DOWN")
vhle e 270] Aol Bk B4S AL 4G — sl w
-7
break WS HFol = HE ol
skl a5 eSS W= for WHEOVF FESHA N WHES AlESEH] FEEA] fus)
At 73 9bES glok 3 uj= while M#E o7} &3t
<AE>
22 s A w, 22 A7 g oAudt dugEFS AFEstukel wEka 2 2o
T (1 / bg21) 48 FINNE (Zold / ) & dFynh wepA 2R o 0o
el dagFS FAASE Aol FaFUY. A e oA dags oY tuE dauds
o2F AT FHL EA, JduH " Fo] YL g&ARAVE FolRyE Zo] Hf FaFY
o}
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OYZER?
et 54 71 AREES JdZ8 2 AL F2EHn Furh bl o= 17F4 3hut
= 12

of AstA RepA gk, HiE]

a=ll , (23]
for i in range(1, 11):
. [1, 2, 3,4, 5,6, 7,8,9, 10]

a.append(i)
print(a)
* append &7 1 | 2 | 3 [ - ] 10 |
frEd  FES  Zykal Aowm  'a| al0l alll al2] al9]
append()' adtE YAEC B F7EchE
oJu] g},

a= [, b, ‘d] [H 3]

print(al[1]) b

print(a[-1]) d

print(a[:2]) [a’, D’]
print(a[2:]) [‘¢’, ‘d’]
print(a[1:3]) [‘b’, ‘¢’]
print(al1:-11]) [‘D’, ‘¢’]

Q % BZEA [, ¢, ‘A7t EYHHES PHoE A8 BAL
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OY&E F733}7]

a= [, ‘d, ‘¢]
all] = v
print(a)

del(al1])
print(a)

a.insert(1, ‘b")

print(a)

a.remove(‘b’)

print(a)

[ ]

['a', 'b', 'c']
['a', 'c']
['a', 'b', 'c']
['a', 'c']

Q. 91 @zEe vhATelA o'

OIY£E &3}
Q. 1%-El 107+A41¢]

TE Y2Eo AFsta 105H 17H4 AFZ EH3|HA] L.

a =[]
for i in range(1, 11):

a.append()

(23]
10, 9, 8,7, 6,5, 4, 3, 2,1

for i in range(9, -1, -1): ‘ 1 ‘ 2 ‘ 3 ‘ 10 ‘
print(ali], end=" ) alO0] all1] al2] al9]
Q. BEE 58 AFRE HAFo] EHIRAL.
<Y1 (23]
a=11, 2,3, 4,5, 6,7, 8 9, 10] [10, 9, 8, 7, 6, 5, 4, 3, 2, 1]
for i in range(0, 5):
temp=alil
alil=a[9-i] v v
al9-il=temp 1 B 9 10 ‘
int(a)
122?%; alO] alll al8] al9l
a=1[1,23 4,567 8, 9 10] ) 4
a.reverse()
print(a)
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Q. a=I[5 10,7, 1, 3]g8t= Y2ES 2 & #AUZ ALA Q.

a = [15, 10,7, 1, 3]

a.sort() xa.sort() = 22 F FAURE AY
print ( )

<>

12

Q. a = [10, 4, 67, 92, 54, 12, 2, 79, 55, 43, 82, 15] = FYAEA 3HAR 2L =22
= |

SHALL. mIZkel] Bre ] EE AL

a = [10, 4, 67, 92, 54, 12, 2, 79, 55, 43, 82, 15]

a.sort() sa.sort() = A2 & FAUE A
print ( )

<>

12

Q ZEE £ 0~1004Fe] AE &2k 10709 $8& 78hs T2a3s e EAIL.

import random
a= [random.randint(0,100) for x in range(10)]
print (a)
sum = 0
for 1in a:
sum = i + sum

print(sum)

<A
[42, 38, 53, 20, 84, 36, 37, 26, 70, 9]
415

Q #Hz=E £ F37 vwE

o
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B
do
fr
rx
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[kl
fru
5
)
o
rtl
il
2
fz
>
to

=

=

Tk A
import random *import random = %
food = [, ", Hes, b, R, A

select= (random.choice(food))

print(select)

<A 8>

H
o
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Q ITE9 oS LA E=shs ZEIHS O EAIL.

et A

import random

friends = [‘mingyu’, ‘minwoo’, ‘minbeom’, ‘gipyo’]
random.shuffle(frineds)

print(friends[0])

<>
gipyo

wotof A])
import random
friends = [‘mingyu’, ‘minwoo’, ‘minbeom’, ‘gipyo’]

select = random.choice(frineds)

print(select)

<A >
gipyo

Q HEEE o] &3 A= wtE7]

pro = ['E&9 &2, A T 47, mirhe] &427']

° (23]
answer = ['"ApA}, 'S, are'] TR0 9297}
for i in range(len(pro)): A eH
ans = input(prolil) A Zo] 9Feom=Zg]
if ans == answerli]: 2 e
print("4g!") uiole] 2-oW
else: )
print('9")

o

Q FAARE
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Q FAE B4 Zeadg e,

a=[x*10 for x in range(1,11)
key=int(input(‘7]:"))
if key in a:

print(a.index(key), ‘oAl &A1)
else:

print("g-A A 3’)

<Ay >
71:90 <-9 ¥
8ol A Al

1FgAlel A7

(13 [ 12 ] 3 [ 6 [ 10 | bulat
ds[0] dsl[1] dsl[2] dsl[3] ds[4] ‘ 13 ‘ 12 ‘ 3 ‘ 6 ‘ 10 ‘
ds[0] ds[1] dsl[2] ds[3] ds[4]
Sk kT
13 ] 12 | 3 [ 6 10| [ 13]12] 3 ] 6 | 10 |
ds[0] ds[1] dsl[2] ds[3] dsl4] ds[0] ds[1] ds[2] ds[3] ds[4]
ds=[13, 12, 3, 6, 10]
found= ( )
key=1
for a in range(O, ):
if key==dslal: PP
found=1
2
break
if found==1:
print(a)
else:
print('§1&")
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o0l
1 [ 3] 8 [11]15]17]20]
ds[0] ds[1] ds[2] ds[3] ds[4] ds[5] ds[6]
1 1 mid = (low+ high) / 2
low high
0 )
1 [ 3] 8 [1rJ15]17]20 ] [[1 ]3] 8 |11][15]17]20]
ds[0] ds[1] ds[2] ds[3] ds[4] ds[5] ds[6] ds[0] ds[1] ds[2] ds[3] ds[4] ds[b] ds[6]
1 1 1 1 ) 1
low mid high mid low high
) !
1 ]3] 8 [11]15]17]20] || 1 ]3] 8 [11]15]17]20]
ds[0] ds[1] ds[2] ds[3] ds[4] ds[5] ds[6] ds[0] ds[1] ds[2] ds[3] ds[4] ds[b] ds[6]
) ) ) 1 1
low mid  high low mid
high
!
1 [ 3] 8 [11]15]17]20]
ds[0] ds[1] ds[2] ds[3] ds[4] ds[5] ds[6]
1
low
high
mid
ds=[1, 3, 8, 11, 15, 17, 20]
found=0
key=15
low=0
high=len(ds)-1
while ( ) 1=
mid=(low+ high)//2 Z% L2

if key==ds[mid]:
found=1
break

elif key<ds[mid]:
high=( )

else:
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low=( )
if found==1:
print(mid)
else:
print(' 1)

AEgX
Ao A5 zote] 7§ ot
(1+ 2+ 3+4+5)/5 = 3H

S5 =2 g4 | 1 A gAY S5 A g I
100709 s} &
1«_111
1000719 A}
e
1000070¢]  S==}
A

Aol 75 z] o 9]

HEIP

=2
ot
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100702 ===} &

/_ujl

100070 A}
B

1000070 ¢] 5=k

EF Al
= 1




© AR} o] WAle] FaNTF wa L E 1)

import matplotlib.pyplot as plt
import numpy as np
time = [5, 100,1000, 10000]

ot linear = [5, 100, 1000, 10000]
binary = [3, 7, 10, 14]
1000 plt.plot(time, linear, 'b', label='linear")
plt.plot(time, binary, 'r',
v label='binary')
5 plt.legend(loc='best")

5 100 1000 100()()' pltylabel(”tlme">
plt.xlabel("try")
plt.title("linear&binary search time")

plt.show()

21
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4000

2000

2000 4000 E000 BO00 10000

try 1
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3. elif
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