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[Abstract]

With the development of artificial intelligence (AI) technology, many universities are including coding education to cultivate
talents in students to help them adapt to the latest technological changes. Learners learn programming grammar, the principles and
various functions of programming, by solving practice problems, whereby they apply what they have learned to coding projects.
In this process, non-computer majors who are learning programming for the first time or have no project experience may
encounter difficulties. Therefore, they need an efficient method to perform projects more easily and efficiently. Accordingly, in
this study a programming learning model was designed based on example templates and code restructuring learning methods for
them to efficiently perform the projects and apply it to actual classes. By analyzing the changes in learners' choice of example
template types, the Python functions used in the projects, and administering a learners' survey, the effectiveness of the proposed

method for non-computer majors was confirmed.
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Basics { ‘ Midterm Assignment

Extensions { ‘ Final Project
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Fig. 1. Coding learning model through example templates and
code restructuring
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Table 1. Python grammar and type classification

HER WEE 54

Type

Python Grammar Type | T

e | Type

Input/output

Variables

Basic Strings

functions Python formula

Conditional
Statements

o |o|lo|o|o
o |o|lo|o|lo|ns
o |o|lo|o|lo|ws

o |o|lo|o|lo|sS

Nested—conditional
statements

>
o

Lists

Extensions
Loops

Functions

XX | X | X
XX | X | X
oO|jojo|O| O

Modules

oO|Oo|O|O| O

import ... (Modules)

def ... (Functions)

x=input ... (Input, Variables, Strings)

z=x+y ... (Python formula)

if ... (Conditional Statements) Type 1
print ... (Output) [ Type2 [ Type3, 4

else ...

if ... (Nested-conditional statements)

else ...

y=[...] (List)

for ... (Loops)

a8 2. 7YY ofd EZE3l9| 2fofofr

Fig. 2. Layout of example templates by type

1% 32 Type 19 oA 9= A
HojFEh shgats Qo AEs s Fatola] Zu=E
] o

a1, @elAE WAE Felzd st QlE ) 9, 5

1062

S

o

[>

Ky

I

'S

>

09;,"

(B o



A 5 ool 71 7)eg o83kl Type 1 279
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58 1 E 58 5lo] TR AEE QA3 oA BlZlo g =
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aji=]

AT

=
[}

71

N

°© 9 31 o =]
AEAl &8 Z2 IS AA IS & FEE gt
# Lhaﬂgc conlent —— @
print(” item!: 1000 won' ‘)
print("item?:2000 won")
print(" ilemd:3000 won' *)
print("'Buy 3 or more \t(m/ and get 10% off the total price!'")
# Add YUN(I\undlvly @
iteml=int(input( Enter Lhc number of item! you wanl to purchase:"))
item2=int(input(“Fnter the number of item? you want to purchase:"))
item3=int (inpul("Enter the number of ilem3 you wanl lo purchase:"))
total price=iteml*1000+i tem2*2000+i tem3*3000
iT item2>=3:
total_price=lotal_price*0.9
print("10% discount")
print("Total price:", int(total price), "won")

Run

item1:1000 won

item2:2000 won

item3:3000 won

'Buy 3 or more item2 and get 10% off the total price!’
Enter the number of item! you want to purchase:1

Enter the number of ilem2 you want to purchase:1

Enter the number of item3 you want to purchase:i

Total price: 6000 won

a8 3. Type 12| ofx| HEA
Fig. 3. Example template for Type 1

32 ook 2 oL

AT A7)Ee 2A1SK gighel| A 20231 1317]9} 2
g}7]ol] ZHAdE Folyd AoE 7IRkO R ShEshs (AT E o
71%, ‘AFRARL O] A} 3557S tI o= Bt
¢ Fele stol B =(MgH + diW)E, HtH 9%
Holl A= Fho]H o] & B AAE TFetaL, tid ¢ At
= 29 4SS s SEEAE fdshs WAo R 1lgst
Atk AT ool tidk Jris 3F 29} o] S139} S2%& ‘AX
Efoj7]|x 3, C13 C2% ‘AFBA AL He] Eyto s
FAIBkAL ZF o] 1‘446* Hed o s 5 HeEpIHh

T o= F 1659 Y 7IRE T 8F A= Tt
HAE 2dstal 165 Al 71d ZRAES il
D:L 7_}%63,] 24 HLHJO x 34_ 1—1;]_

X IANA AE = Type 13 Type 2% ZF 1704 €]
oA §lESlo] Al Em, 2 212 AlFE HERY V&
ZERI= W8-S WAL 75S FUlste]l =g Al Elok
gtk o, Type 2914% 7% 3718 370 oldstal 23129

SHAZTE 3= o] Qlojof gith. o], FUZ Ve o

H F7he Agoll= & ] 7)ss ST A o® it

71E ZRAES] FFI Type 3& 71923 FE3817], At
7], &% W 5% 24 A28, HE a9 er 1

o
5
i)
N

5 % 12709) ol DEBS AFe, 2axE WheAY
F7ksel AT F Aok )5 37k el A glol
AFEA APPFA 27, W, F5E o) §% FATE %
gLk oAl 9E300] AT W Type 4 2R= A9
olRE Thpe Fsel e mE A AREA 2
.

B 2. 947 oja
Table 2. Research subject

Number
Class Subject Semester Major of
students
Software Social
St Fundamentals 1 Sciences 98
Software Social
52 Fundamentals 2 Sciences 80
Computational .
C1 thinking 1 Humanity 98
Computational Arts and
Cc2 thinkin 2 Physical 79
9 Education
Total 355
E 3. 7Y 4wy
Table 3. Type-specific constraints
Midterm Assignment Final Project
Type
Type 1 Type 2 Type 3 Type 4
Number of
example 1 1 12 0
templates
Change Change Change
and plan [Plan content
content content
content
Add 2 or Add 3 or No No
. more more o o
Constraints : : restrictions | restrictions
functions | functions
Exclude Include Exclude Include
nested— nested— nested— nested—
conditional | conditional | conditional | conditional
statements | statements | statements | statements

v. 93 Zut
4-1 of|H| HES! [Eo| ME W) CHsH 24
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Table 4. Results of selecting midterm and final project types

Midterm : :
. Final Project
Class Assignment | Number of Number of
Type | Type | students | Type | Type | students
1 2 3 4
S1 4 57 98 18 80 98
S2 37 43 80 17 63 80
C1 44 54 98 22 76 98
Cc2 33 46 79 16 63 79
Total 155 200 355 73 282 355
olefgk & A& Aol A T+ 3A|(Type 1, Type 2)9F

712 Z2AE(Type 3, Type 4)oll42] SHA) o= WstE oo}
17 S1al, A A (3557 ell gk 3E 4014 AR
B S F50) 055 ARSI, & 5ol %2 EAIC,
E 5 7Y 49 v|g

Table 5. Percentage of type selection

A M!dterm Final Project
Tvpe ssignment | Number of Number of
L Type | Type | students | Type | Type | Students
1 2 3 4
Total 155 200 355 73 282 355
% 43.66 | 56.34 100 20.56 | 79.44 100

O 4% T Ad] gigk v 8-S BojFar 9lom,
g AE v o] A5 A EY o5 g

AA A WA T T3 FANA Type 19] 43.66%,
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58.88% =skow, ot 52 FHE AHE vlEo] 53
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Table 6. Frequency and percentage of usage for each
function
Function S1 S2 C1 C2 | Total %
Input/Output 98 80 98 79 355 100
Variables 98 80 83 77 338 95.21
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Python formula 93 | 74 | 95 | 77 | 339 | 95.49
gond'“ona' 92 | 76 | 87 | 68 | 323 | 90.99
tatements

Nested—conditional 73 63 69 62 267 75 o1

statements
Lists 44 39 44 36 163 | 45.92
Loops 82 68 85 69 304 | 85.63
Functions 85 72 78 67 302 85.07
Modules 91 66 94 70 321 90.42
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Table 7. Difficult task in midterm assignment

) ) ) Error
Ches Subject Algorithm Coding ot

N(%) N(%) N(%) N(%)

St 35 78 85 16
(35.71) (79.59) (86.73) (16.33)

- 34 69 71 13
(42.50) (86.25) (88.75) (16.25)

1 47 88 92 19
(47.96) (89.80) (93.88) (19.39)

c2 33 61 65 7
(41.77) (77.22) (82.28) (8.86)

Total 149 296 313 55
(41.99) (83.22) (87.91) (15.21)
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Table 8. Difficult task in final project
. . . Error
s Subject Algorithm Coding Correction

N(%) N(%) N(%) N(%)

St 66 58 62 37
(67.35) (59.18) (63.27) (37.76)

s 53 49 50 27
(66.25) (61.25) (62.50) (33.75)

1 73 65 63 35
(74.49) (66.33) (64.29) (85.71)

c2 43 43 45 29
(54.43) (54.43) (56.96) (36.71)

Total 235 215 220 128
(65.63) (60.30) (61.76) (35.98)
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Table 9. Survey contents

Question )
NS Question Contents
Q1 After completing the midterm assignment, my
understanding of coding methods improved.
Q2 The experience of writing midterm assignments
helped me carry out my final project.
Q3 My coding skills improved while working on my
final project.
After completing the final project, my application
Q4 ; e
skills and creativity improved.
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