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[ Abstract ]

In order to improve the SW convergence capabilities of university undergraduate students, methods to evaluate undergraduate
students’ code design capabilities should be researched along with the development of related courses. In previous studies, there
were qualitative evaluation methods and quantitative relative evaluation methods for code results. In the quantitative relative evalu-
ation method, the number of problem decomposition depth, number of function reuses, and number of functions were measured
and evaluated. In this study, an evaluation method that was not presented in previous studies was proposed using the problem of
presenting the number of input and output information types when designing code. The evaluation problems proposed in this paper
applied up to three types of input information and three types of output information. Through this, five code design evaluation ques-
tions were presented and a method to quantitatively calculate code design scores was proposed. Codes from 100 student respondents
were collected and analyzed through courses that applied the proposed evaluation method. Through result analysis, the number of
problem decomposition depths was proportional to the number of types of input information, the number of function reuses was
proportional to the number of types of output information, and the number of functions showed a correlation that was proportional

http://dx.doi.org/10.14702/JPEE.2024.259 Received 31 March 2024; Revised 25 April 2024
@@ This is an Open Access article distributed under the Accepted 30 April 2024

@ = terms of the Creative Commons Attribution Non-

) Commercial License (http://creativecommons.org/ *Corresponding Author

licenses/by-nc/3.0/) which permits unrestricted non-commercial use, ) .

distribution, and reproduction in any medium, provided the original work E-mail: khur@ginue.ac.kr

is properly cited.

Copyright © Korean Institute for Practical Engineering Education 259 http://JPEE.org pISSN: 2288-405X elSSN: 2288-4068



J. Pract. Eng. Educ. 16(3), 259-265, 2024

to the total number of types of input and output information. Lastly, by analyzing the distribution of evaluation scores of 100 respon-

dents, we demonstrated that the code design evaluation method according to the five input/output information condition evaluation

problems is effective.

Key Words: Code design, Evaluation of code design, Non-major undergraduates, Quantitative evaluation, SW education
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Fig. 1. Computational thinking visualization model [6].
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Table 1. Code design quantitative relative evaluation formula [6]
HItE <

AFCH "IHAL (71ER]: Weight)

« A=9| 2X|235HZ10]4 Z4=(P_NCD: Point of Number of
Code Depth)
P_NCD = Weight_NCD * (NCD/MAX_NCD)
(MAX_NCD: J1ELH Z|CH NCD, NCD: sl 2 =2| NCD)
« A= 9| shXALR 3|4 4= (P_NCR: Point of Number of
Code Reuse)
P_NCR = Weight_NCR * (NCR/MAX_NCR)
(MAX_NCR: Z1ZLH =|CH NCR, NCR: sl

L=t

FE9| NCR)
SH=7H4= A 4= (P_NCF: Point of Number of Code
Function)

P_NCF = Weight_NCF * (NCF/MAX_NCF)
(MAX_NCF: &L Z|Ci NCF, NCF: afiEt 2=

| NCF)
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Table 2. Quantitative evaluation method for code design scores according to the number of input and output information types

ot 2| ENE= JELH =[chgt 71& A SERte| Autgk SER F
EX|251Z0]4=(NCD) 3 25 2 1.67
1OIE=1 17<E4
HEz= AL 2|5 (NCR) 2 2.5 1 125
g H2=7H4= (NCF) 10 25 5 1.25
(10%)
FEERQE PASS 2.5 PASS 25
28| 235120|4=(NCD) 3 3.75 2 2.50
10IE# 27=E1
HEE= SH4XYALR 5|4 (NCR) 4 3.75 2 1.88
FEA Bt=7l4= (NCF) 19 3.75 10 1.97
(15%)
IESHRRF PASS 3.75 PASS 3.75
X232 0[5=(NCD) 6 5 4 3.33
20IE1 27<31
Hpz= EFRIALE 2] 5= (NCR) 4 5 2 2.50
:’(EAE*;“ Bh4=71%= (NCF) by 5 19 339
20%
IESNRF PASS 5 PASS 5.00
SR|IEsZI0|%

20121 3521 ZH|25HZ0[4=(NCD) 6 6.25 4 417
ANEEE TIHALE 2|52 (NCR) 5 6.25 3 3.75
=g Bt 7%= (NCF) o) 6.25 30 4.46

(25%)
° FcExoE PASS 6.25 PASS 6.25
) X232 0]5=(NCD) 8 7.5 6 5.63

33 35
HEzE= FIHALE 2[5 (NCR) 6 7.5 3 3.75
Ei=vSp] &H=7H==(NCF) 59 75 44 5.59

(30%)
IESKR PASS 7.5 PASS 7.50

£H211(100%) 100 72.09
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Fig. 2. Distribution of problem resolution depth by number of
input and output information types.
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Fig. 5. Distribution of number of function reuses by number of
input and output information types.
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