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ABSTRACT

The research results related to the online judge system education conducted so far are focused on the development of the
online judge system and the interest of students, so there are few problems that can be used in class scenes according to
the difficulty and achievement standards. Also, there are insufficient materials to guide self-learning students in which direc-
tion they should proceed. Therefore, in this study, an exploration education program that can be used in the programming
class scene to which the online judge system is applied was developed. The developed educational program is an search pro-
gram through state space definition. It was designed and developed in 4 sessions to match the level of students taking in-
formation science by dynamic programming and search probleam in various programming competitions. The validity of the
program developed through this study was secured through expert review. The value of the expert survey results was calcu-
lated using the Item Content Validity Index, and as a result, validity was secured for all items to be .80 or higher. In addition,
the detailed opinions of the experts were reflected, and the values were corrected and supplemented. The program developed
through this study is a question that can be applied to the online automatic scoring system in the information science class,
and can provide immediate feedback on the source code submitted by the student. It will be possible to reduce the burden
of class.

Keywords: Computer Education, Programming education, Algorithm education, online Online Judge system, computer science
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Table 1 ADDIE model

Process Content
- Analysis of related research and training
materials
Analysis - Analysis of Information Curriculum
Achievement Criteria
- Automatic Evaluation System Analysis
. - selection of teaching strategies
Design - Evaluation tool design
- development of teaching materials
Development - Pilot Testing and Modification
Implementation | - Proceed with expert reviews
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Content

- Application to information science
classes and club activities

Process

- Proceed with expert reviews

- Study material validity statistics analysis
- Revised based on expert review
comments
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Table 2 Search problems with status definitions

Step Contents time

- 1 variable required for state space
- 2 actions

Understand - simple goal state
state - -
definitions -1 vanable required for state space Ist
. - 2 actions
and actions il lesson
to be - simple goal state
performed - 2 variable required for state space
- 2 actions
- simple goal state
- 2 variable required for state space
- 3 actions
- simple goal state
Understand - Restrictions on action ond
the actions | . 3 variable required for state space | 165500
- 3 actions
- simple goal state
- Restrictions on action
Understand - 1 variable required for state space

the - 3 actions
state space - goal test and Search end condition

- 2 variable required for state space
- 3 actions
- goal test and Search end condition |  3rq

Understand | -2 variable required for state space | lesson
the - 3 actions

(o))

goal state - goal test and Search end condition
- 4 variable required for state space
- 3 actions
- goal test and Search end condition
- 1 variable required for state space
- 2 actions
- simple goal state
Understand | . 2 initial states 4th
the - - 1
initial state | -1 variable required for state space | '€SS0n
- 2 actions
- simple goal state
- 2 initial states
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Table 3 Questionnaire of Content Validity

Area Contents

1. Produced according to the national curriculum.

2. 1t was made according to the learning
objectives.

3. Teaching and learning methods are suitable
for use in the classroom.

4. Provide appropriate guidelines for

Applicabll |~ s\ dent-teacher behavior.

it
y 5. The content presented is systematic.

6. It is likely to be applied in the classroom.

7. Utilizing learning materials helps to improve
existing teaching and learning methods.

8. It was developed to facilitate evaluation after
application of the class.

9. Suitable for utilizing automatic evaluation
system.

usabitY 75" State definition and search principle are well

reflected.

11. Improve learners’ computational thinking
skills.

Compete
ncies in

computer | 12. Improve learners’ problem-solving skills.

Science | 13, Improve the creativity of learners.

14. 1t is suitable for cultivating the principles and

student concepts of Al/SW.

needs 15. It will be helpful in nurturing convergence

talent.

16. Students will be satisfied with their lessons
using this learning material.

Learning
Satisfacti
on

17. The content level is appropriate for the
target student.

18.This study material will arouse the interest of
the students.

HE7FES] AR A9E F35te 54 B4 U
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Table 4 Expert Advisory Results
Area Item Mean SD [-CVI
1 3.92 0.29 1
2 4.00 0.00 1
3 3.92 0.29 1
. 4 3.58 0.67 92
Applicabiity =7 302 0.29 1
6 375 0.45 1
7 3.83 0.39 1
8 3.83 0.39 1

29| 7 Mg -

Area Item Mean SD I-CVI
. 9 4.00 0.00 1
usability 0 | 40 0.00 1
Competencies 1 3.92 0.29 1
in computer 12 4.00 0.00 1
Science 13 3.75 0.45 1
14 3.83 0.39 1
student needs 5 350 052 1
Le 16 3.58 0.51 1
-arming 17 3.50 0.52 1
Satisfact
Asection - g T 350 052 1
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Figure 2 Search problems with status definitions 1
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Table 5. Python code to solve Figure 1

def f(o) :
# goal test
if c==n:
global ans
ans += 1
return
ifcon:
return
f(c+D) # operation
f(c+2) # operation
ans =0
n = int(input()
f(0) # initial state
print(ans)

Table 5+ Figure 1ol AAR EA & sjdst= o)
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Background
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Output
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10 Example

Figure 3 Search problems with status definitions 8

Table 6. C language code to solve Figure 2

#include<stdio.h>
int ans, N;
void f@int n, int m) §
/I goal test
if (M ==0&& m == 0}
ans++;
return;
}
if <=0 m<=0) retun;
if W ==m && n != N) return;

/I 9 operations
for (nti=11<4 i+
for (intj = 1;j <4 j+»
fn -1, m - j;
}
int mainQ {
int n;
scanf(“%d“, &n);
N =n;
f(n, n); // initial state
printf(“%d", ans);
return 0;
}

i
¢
p
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