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The Effects of Middle School Mathematical Statistics Area and Python
Programming STEAM Instruction on Problem Solving Ability and
Curriculum Interest
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Abstract The Ministry of Education (2015) announced the "2015 Revised Curriculum for Elementary and Secondary
Schools" and announced that SW (Software) training for elementary and junior high school students to develop
Computational Thinking will be gradually introduced from 2018. In addition, 'problem solving' and '‘programming'
have become important areas. Furthermore, the ability to analyze and utilize big data is becoming more emphasized.
We developed and applied the statistical - Python programming convergence curriculum based on the idea that
convergence education combining information and mathematics, programming and statistical literacy is needed
according to current trends. Before and after the experiment, problem solving ability test and programming /
mathematical interest test were conducted and compared with the corresponding sample t-test. According to the
analysis results, there were significant differences in the pre- and post-test on problem solving ability, programming

interest and mathematical interest at the significance level of 0.05.

Keywords : Python, Statistics, STEAM, Problem Solving Ability, Programming Interest, Mathematical Interest

"Corresponding Author : Jong-In Chung(Kongju National Univ.)

Tel: +82-41-850-8821 email: jichung@kongju.ac.kr

Received January 31, 2019 Revised March 5, 2019
Accepted April 5, 2019 Published April 30, 2019

336



ol
&
=
-
<
offt
)
of
19

3} ol (Python) ZE1eY §3glel EANAH D wat

o[o{r
71‘
é
=
FTF
off
o

L1 79 F874
FE|7F AaL = 21A417] A4 B EE AL 7 o)Al
AEEo)7) MEtE FRste A3, S AXESo7}
SAle] B AbslE Wsletar Qlrh oo uheh F71A A}
37 Qo] Wo] w2015 T2-F

W wsI & AR, &-Etuel A A5

B A}ar2l(Computational Thinking) 3945 $J3F A E
AA(SW)aFS 5= o]Fete® sto] 20181 E
AR O R %2 15w wSAo| AHegE F 9l
A 30 R2ZES(SW)E TRk A4 9g&
Bl Aol TR o] n g o4ty L% LEEJS W
Fo Aghs 2 2RI s Fa4de WSt
554U

FH, A &A1 AnpEE B} thekek SNS HlolH
o] A, AFFEALY S HAY HlolHE HTA o
2 RHEo] vjar itk tlolel o] S7} o] wir ke w
2A S7kskaL Q= Aotk 27k &AL Sl o] Azt
o] gu} <HlEolE] AltP et & & Sl' Zolvh2]. ¥l
ol 49 7k A A4} THE v
o= o FoRlth= A& o] & uf o3 ek
AA Atade] A4 o EA eIt &
T Ut

olde Feetel & w of Al A5H Afarg} =
29 o, oA Atus A TEe e Y
AAQE FoE doha & 5 ot

HolHEA S Y3 EHE)T oY /XY 220y

Eo] Ao, T TS0 olal HEE T Ue

g}o] A (Python)oll =3},

ol 1 EE:LEH“& Aoj2A BT T84
'}é

° 1A e = 3l Ao

] &
]

o He o BE Y R 9
A, AFAS, 8 AL 5 c}ooks& ool A 23| B
T elofoleh, oleld 542 /b sholul =

78 A FFuES ﬁ—étﬂ OW Jlrol

Zrag dojgta & 5 vk

12 88

AeellrE <aet7] o e e Frlet olalE =
ol A8} 7|wke] §3H4 AFLE(STEAM Literacy)
W A FA sEESs eiYgske
(STEAMYell 2231 9ltt.
2 03_?01%1—& Wﬁ ﬁlrovﬁﬂr wA A, i =

61—0 ZHJJ—"T

il

L2 A7

R Qe ge thea 2k

A, sol izt BANAY, Zeay FvE % 5
o Fumol] @3t oA AL A

A, ZRagd dolRt MEAe HENE 2
BAE HA Wl 5 Qi ol (Python) S A
stold Ze gy FUS AL L A8 AT AE
£AH,

s

1.3 Agkd
B AT ATHL et 2

A, 2 A7) S AeSEA 2A)9) DEeta
28R HEHY 201 S tidew itk

A, B Aot e B T8 13hd
wjof] & M o] A AT X|(Scratch) Z FHS o} &
PSR ol FofA glorme Zeayis s 4
BA ek s e & ddvks Esofof

A,



2. °o|&4 W7

2.1 dto]

o] f(Python)S 19910 A%X ¥k ZA(Guodp
vam Rossum)©] 7% o3}y T2z doj= &
A whEolA] il Y, #REoy/fys, W oS X
S Thdet SAAAE A dste, gold3 W} ol
2 Hde] = MR 8EA 7] o] & ¢l
A o3 Mg 7|We R ATE sk

stol & g 2 doj2A] HESEAE &

A= Ak o] =
=
o

207} 93]

(interprered language)©]”7] wliZ-o]t}. 213
FE7F olaE = U= 7IA R A S
ojel= e, Fholie 3 29 £4E o
29 B ZE (A7) 7 o] RS
3 4 Q7] Wil 2HE FA
Sl &= sho] 2
SIRERE = s
AeH[3], 53 A<
26 Z-8¥ AL Stk

o18]7] HaL AT ZEA 0 =

A oot A&l g4

T8t eSS wKT Zoll A
slAg ) 2o
718 Zlelth

ol

=0

s A .

i}
7

g o 43

=1

A =

A g2

2.2 FANAE

AeE ¢

TrO—__
= wAlEe] WE eiE geks

T

z
)
E
o
oo
3
e

338

ofn] W& A Ao} 715, old) 52 W) &

o] Q8 =ZA|7]7] Q&4 AL =
3}, Hayes(1989)= 4ar 9l 2o}
9] zpol & Fo)7] Y3l 71 AA e
2kaL ol skl ti4].

1] 22(2012)& EAF Ao o]

= A LA

:3

ar)

&
o
o
v
=
o
2
o
=)
“u
o
rlo
o,
O
)
S
S
X

O~ T
T A=

A e 83k
sk} e 9dY
specific knowledge)oll 9|37 Buh= AA|
A A g 7] f8 FdEe dAd
Aol 23& o gl stTHe].

=

e D L o [ e
>
o
it
olr
i)
e
]
8
=R
e
5]
=5
o)
3
w2
=N
2.
=
e
rlo
>

= s
:F—l_le

A

3

)7} glo] Atuit} =2 e
o HAF B B2 34 Eg vE
olate], LYy IS 'ZEagolele
of sl FAE 7T G AQ0 44
2 22 g f-8Ael tiste] 7HA= A
o7 A esA 7.

(¢3

|

e 1%
o I
Moo N do oot

1

]

d

(

[e)

lo

N

}_

e

=
o
o,

d
1=
lo

re
o

re o
=

1
2

>,
o W oo & W = — (T

o
%
>
=
(o3
£,
N
N
|
ne
o

ro
)
4
2
-0,
2

N jg

olf

o =
dlo
N
o
fUoox RIS [

-

A
A
dn
)
s

[

o

(g O

kR
-’1[“ r\r

ot

Jf
B J
il

£
o,
2

X

O

ol o

N
ol
i
il
o du

Yy
w
o o

Lo
4o o
1 K
ﬂ?

M ol fitl ol
fo & M oft ot



Foh =3t 54 9} sl (Python) ZE 2§30l AN AT wat Fulwe) v 3T
HhE Fole] tids wiith 4. A v
Sot Fvlwg Fot)] W3k HE F, F8 EE AR
o 2 AEAQ AFEAS Rell, Fu) e A 41 A7 AA R A
Hoz Tl Zhad Felsh B 2H she 5] B ATe) g LAl 248 DEAFe
FelZ Agshs Flolekn % 5 UrHs] 28hd swiahF et 57 s 2098 A9 geos
FABL AT bR Z2ad el tE /)% A
2lo] ZA|= A uk A3 X|(Sratch) Z2 18-S 3+
3. APAT B4 olFe 3 2 Mol gl Hwtolth
2 A 7R 20179 4€5E 119704 F 13
ZTTHNE deR 3 ol T WS 145G 2844 Z17Fe R S, 115 sol =
P A7 wol o] Fojx ] giotom, t&o] STEAM  maew 7)% 429 AAagla YA 35= $4-9
& 7o R 3 fold ZRIY wE AR AN o) xmady §34dS AAEATE £ A
w7 e el Aol EANAE AALe Ze Y 8 Fo)%
ol ey g AT ATE AN xls Axsje] 2zte] P Aol wwalalr.
&3} 2,
AR(2014)= 253l 53hd S 308S thdoR Table 1. Experimental Design
@ 2aeXg B8 ol TRy Y 2P c | o | x | o
Al 65 St Aol WL YL ES G: Experimental Group
Agate Wk BAGRE AEA HAom 5 O T
ol TR WIS AN Ay AdFvho] EA4 X: statistical-Python programming convergence cu
Qutol w8 A AmS FHEA BA ot A - e
¢ o]l aIbAds w9
$700H2008) = B st 28hd 569S o BoAGo A ALRS Alg B4 =7+ IBM SPSS
2 3o 23 4)0] AA EANGL J|Ew Ze g Statistics 25 S ZREIS ARSI S t-4]
9o} Crelo} WHe s AGHDelAE ol g I WA
& AAEIT AF A, ol o] CHalgel
3 SRR S EapHol, SgEe] Corl b A2 BARET
3 Told AolS KT} G AZetn FAe] 9w B Ao APAA Zn JALE Slsl Al 7 AR
= A9 F3E Holw Qriu vHITH10] T2 AR EAE A SAS feiMs T4
0]%9(2015)e AEUEtw AFAIE A 18hd 53 wAl A B A Al AP EE g e
WS ggon ¢ ~Ee e 888 sol maae eI FE/FTRE, 12a Sy aEele 5] &)
WY RES A 35 B Agddelz ) f1 FEmeR 4% SAETE D Zuwillast
el 2 m S A 8slyl 1 EA AT = oyl 7oal  Nezu(1990)7F 7iEHabil #o]$(2003)¢] 2= ¥
sol TR ey WSS A A, Addve] 8 ot Bt AFEE 53 SPSI-RE 52 12]=
QAT EAGGe] QA T} =A Ugee o s, 0] HAU Ao e v
FUH11] a3k} 15802 AFAste] AFESATh
ojo} o] mol T W&E sl WEHY ZRawg Fuleeh ok FrkEs Aikeno] R
o] Hgate] AT AldlE B R o] TS Akien 73 FH FAAE 47 AT 108F 0
o doz 3 STEAM7|uE stold =z e ws Abel]  A7-Adste] ARgskdnh 5, ZRaed Fvle AbdAb
AT7E A7) W B ATE foud Agat | A ERe 2Rad ATesk AR, a4
Ao 7 ki) Eob SAA A4} B, ddARele] 48 7

339



o o FA5I0] o, 53 FulE AT 3
AR Bae ool Bt FARRAH A4 53
=, 304 Q43 247, 723 AgAEele] Ag 7
w49l uges 459 99

gs sE 248

= 10%??}% .893,

ERstTE

Table 2. Problem-solving ability test item composition

Number of
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Positive problem-oriented attitude 2

Negative problem-oriented attitude 2

Rational solution technique

Impulse / careless style

Avoid style
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Table 3. Curriculum Design

Cl
Class model| Time ass Teaching - Learning contents
concept
« Introduction to Programming
Introduction ILanguages and Python
« Install, run, save, and load
to Python,
1~2 |, . IPython
installation, .
. * Create letter, number input
first coding . . .
output, arithmetic operation
Cyclic program
learning * Variable declaration, use of
model 14 Variables, fassignment operator
(Python) data types |* String / Integer / Real /
Bool data type
* Arithmetic operators,
relational operators, logical
5~6 Operator |operators
* Create coin exchange / leap
lyear calculation program

341

78 Conditional |« if and if-else statements
statement |+ eli fstatements
Conditional |« Creating a calculator
9~10 statements, program with an if statement
loop « for statement
statement
* Create a nested for
H~12 loop statement and wordplay
statement |program
« while statement
Conditional | * Review if and for
13~14 statements, [statements
loop * The while, break, and
statement |continue statements
* List Usage and List
15~16 List IFunctions
* Create parking program
* Generate dictionary
17~18 Dictionary, |+ Create an ID Finder
string  [Program
« String output
* Function Concept
19~20 | function |« Calculator program using
ffunctions
. * Function Usage
2~ function | | Global and local variables
* How to collect data
Data « Examining the library
STEAM . * Using the matplotlib library
collection . .
Convergence * Graph creation with
Education | 23~28 and - tplotlib
R representation) . . .
(Statistics- * Generating and interpreting
Python) interpretation the frequency .
* Generate and interpret
histogram
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Table 4. Pre-test and post-test results

group N Hourly M SD t df P
Experim Pre-test | 51.30 | 8.215

ental | 20 -2459 | 19 0.024

group Post-test | 53.45 | 6.778

p <.05
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Table 5. Pre-test and post-test results of Programming

interest
group| N | Hourly M SD t df P
Experi| Pre-test| 43.05 6.708
mental 20 -2.349 | 19 0.030
group Post-test| 45.35 6.285
“p<.05
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Table 6. Pre-test and post-test results of mathematical

interest

group | N | Hourly M SD t df P
Experim Pre-test| 36.95 7.571

ental | 20 -2.484 | 19 | 0.022

group Post-test|  40.70 5.162
“p<.05
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