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[Abstract]

The evaluation of students' computational thinking begins with the evaluation of knowledge about the
concepts and principles of computing. In this study, we analyzed the differences in teachers' perceptions
depending on the description method of the bebras challenge questions to evaluate computer science
knowledge. First, we classified the questions into two types depending on whether computer science terms
were included or not. Also we made a computational thinking questionnaire with two types of questions
and surveyed 72 major teachers. As a result, teachers expressed the opinion that the evaluation questions
that revealed computer science terms were appropriate as evaluation questions for information subjects.
They also perceived it as more helpful in assessing computational thinking and coding skills. Through the
results of this study, we suggested that the way the questions are worded is important in the process of

assessing students' understanding of computer science concepts and computational thinking skills.

» Key words: Computational Thinking, Computing Knowledge Assessment, Bebras Challenge,
Informatics Education Assessment
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I. Introduction
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II. Preliminaries

2.1 Information Education Assessment
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Table 1. 2022 Revised Curriculum Practical Course
'‘Digital Society and Artificial Intelligence' Content

- Programming helps solve various problems
that arise in the digital society.

- The data that can be processed by a
computer is digital data, and instructions
for problem-solving require clear procedures.

- Artificial intelligence is a program system
created by imitating human intelligence and
affects various fields in life.

Key Idea

Content Elements

Sort

Elementary school
Class g

5~6th grade

- the concept of computers

- Troubleshooting and Troubleshooting Procedures
- How to Command Your Computer

- Types and representations of data

- Artificial Intelligence in Life

Knowledge

Understan
ding

- Explore examples of computers used in
everyday life

- To devise an algorithm to solve problems in
daily life

- Basic programming to solve problems

- Explore common types or forms between data

- Exploring the process by which artificial
intelligence is created

Process

Function

- An attitude to explore problems that can be
solved using computers in your daily life

- An attitude to share and collaborate with
others the output made through programming

- An attitude of understanding the meaning of
various data in daily life

- An attitude to understand the
artificial intelligence on society

Values

Attitudes

impact of
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2.2 Computational Thinking
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2.3 Bebras Challenge
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Table 2. Characteristics of a Good Bebras Challenge
Task

No Content

Contains the concept of informatics.

Easy to understand.

Resolved in 3 minutes.

Short enough to display on a single screen page.
Can be solved by computer without using any
other software, paper, or pencil.

Independent of a particular system.
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Must be interesting or fun.

2.4 Related Works
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III. The Proposed Scheme

3.1 Analysis Target
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Table 4. Teacher's Perception of Computer Science

dat 42 B4 2FES WAl 7290l AlEstel @Ats  Knowledge
o Zt 539 TF= ofEA AJAISH=A] RALSIC Scale N Percentage(%)
. . Very low 3 4.2
Table 3. the Basic Details of Those Surveyed Low 14 194
Item N Pe(r;:c)ent Normal 22 30.6
= High 30 41.7
Gender Male 30 1.7 -
Female 42 58.3 Very high 3 42
1% grade 2 28 Total 72 100
2" grade 5 6.9
3 grade 10 13.9 . . . o
Grade and 4% grade 9 125 Table 5. Teacher's Perception of Computing Thinking
Subject 5" grade 1 15.3
6" grade 26 361 Scale N Percentage(%)
Subject 8 1.1 Very low 1 1.4
No answer 1 14 Lew 9 125
Under 5 years 20 27.8 S | 17 238
Career 5< years <10 25 34.7 orma :
in 10< years <20 13 18.1 High 39 54.2
Education Over 20 years 13 18.1 Very high 6 8.3
No answer 1 1.3 Total 72 100
Very high 20 27.8
Interest in High 28 39.9
SW Normal 15 20.8 3.2. Analysis Method
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Fig. 1. Question Description Method (Type A and B)

Table 6. Questionnaire

No Item

1 What kind of test is considered for Type A/B
questions?

5 Type A/B questions are thought to be similar to those
of the creative thinking test.

3 Type A/B questions are thought to be similar to those
of the intelligence test.

4 Type A/B questions are thought to be similar to those
of the logical thinking ability test.

5 Type A/B questions are thought to help test computer
science knowledge.

6 Type A/B questions are thought to be helpful in
evaluating coding ability.

7 Type A/B questions are thought to be related to
computer science (software education, informatics).

8 Do you think having abundant computer science
knowledge will help solve type A/B questions?
Do you think good coding skills will help solve cotton

9 .
type A/B questions?

10 Are Type A/B questions that can be solved without
computer science knowledge or coding functions?

1 Do Type A/B questions help measure computing
thinking?

What competency does Type A/B seem to measure?
(Multiple choices available)

If Type A/B questions are applied to software classes,
do you think it is effective to use them for class
13 | guidance materials (motivation, prior organization,
concept formation, discovery exploration data, etc.)
or for evaluation materials for classes?

Do you think it is necessary to teach the knowledge
content of software subjects (informatics) if you
evaluate thinking skills in the same way as questions
of type A/B?

12

IV. Research Results

4.1 Analysis of Differences in Perception
according to Evaluation Description

ASE} BG3o] 23t T3t 1Al ;—qo]g B3] 9
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Table 7. Comparison Results of Differences in
Recognition of Type A and B

No Type N Avg. SD t p

A 71 3549 9069

> B 71 4085 7121 4.338 000
A 72 3417 9605

6 B 72 3.944 7485 4.578 000
A 72 3792 8548

/ B 72 4.056 7294 2110 038
A 72 3597 9140

8 B 72 4083 7645 37O 000
A 72 3972 8387

0 g 72 3.472  1.0066 3.348 001
A 71 3577 7683

g 71 3873 7916 2.631 010
A 72 3292 8465

4 g 72 3903  .8906 4.183 000

*p:<.05
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4.2 Analysis of Differences in Perception of
the Evaluation Competence
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Table 8. Multiple Choice Question Results

Item Type A Type B
Pct Pct
Competency N %) N %)
Logic 48 26.8% 48 22.2%
Creativity 20 11.2% 12 5.6%
Problem 46 257% || 48 22.2%
solving skill
Numeracy 7 3.9% 19 8.8%
Critical o o
thinking 1 0.6% 1 0.5%
Convergent 7 39%| 14 6.5%
thinking
Inferential 31 173% | 33 15.3%
thinking

Abstraction 10 5.6% 19 8.8%

automation 9 5.0% 22 10.2%

Total 179 100.0% 216 100.0%
V. Conclusions
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