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Development of Astronomy Education Programs using Astronomical
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Abstract: This study aims to develop two science education programs using Angbuilgu and ancient astronomical data,
are Korean astronomical heritage, and explore its educational possibility through the pilot application. Considering the
TSK compositional characteristics of Angbuilgu and ancient astronomical data, linkage with science curriculum, and
linkage with NOS, Angbuilgu was developed as a hands-on activity for elementary school students and ancient
astronomical data as a science inquiry activity for middle and high school students. The educational availability of
the developed program was confirmed by pilot application to elementary and high school groups. Through the
Angbuilgu activity, the students refined their conceptual knowledge by correcting misconceptions about the solar
motion by season and then confirmed the possibility of connection with the concept of the celestial coordinate
system. Students recognized the scientific value of Angbuilgu and understood the nature of interactions STS. In the
ancient astronomical data activity, students experienced inductive and deductive inquiry methods and utilized various
information and strategies. Through the activities, students improved their scientific understanding and attitude towards
TSK.
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Fig. 1. Examples of recording: Meteorological Records from Ancient Korea including Astronomical and Seismological Records
from SAMGUK SAGI (History of the Three Kingdoms) and SAMGUK YUSA (Memorabilia of the Three Kingdoms)
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Table 1. Setting directions of education program development

Category Angbuilgu program Ancient astronomical data program
TSK Results of doing systematic scientific activities Results of doing systematic scientific activities
. * K-6, Science 6-1: 2. Motion of the earth and < K-5, Science 5-1: 3. Solar system and stars
Science . .
. moon * K-8, (middle school) science 2: 3. Solar
curriculum

* K-6, Science 6-2: 2. Seasonal change

system

Characteristics of

Nature of scientific inquiry

materials » Nature of interactions among science, - Learning through using data
technology, and society - Learning through using pictures and tables
NOS . . — . .
- Science and technology impact each other - Scientific observation and reasoning
- Social and cultural influences on science - Gathering information from the internet
- Analysis and interpretation of data
Subject for .
. + Elementary school students * High school students
education
Direction of  Educational SC}entlﬁc excellence of TSK « Scientific excellence of TSK
education goals * Science concepts * The nature of scientific inquiry
* The nature of interactions among STS
Teaching .. . AP
methods Hands-on activity Hypothetical deductive inquiry
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Table 2. Characteristics of TSK in Angbuilgu and ancient astronomical data

Ancient astronomical data

Angbuilgu
Purpose Invention using science and technology
Scientist Dynasty: Jang Young-sil and King Sejong
Heritage type Tangible/ cultural heritage

TSK component

Result of doing systematic scientific activities

Observation and record of nature
Dynasty: King and record managers
Documentary heritage

Result of doing systematic scientific activities
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Angbuilgu program

Ancient astronomical data program

Students’ grade
Number of Students
Class time

Group

K-5 or K-6
20 (13boys, 7girls)
Thours 20minutes
4 (5 students)

K-7
17 (All girls)
2hours
3 (5~6 students)

Table 4. Analysis data

Educational goals

Analysis data

Science concept
Scientific characteristics of TSK
NOS

Learning scene and group conversations, Activity output

Q&A, Whole discussion, self-assessment

Q&A, Whole discussion, self-assessment
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Table 5. Outline of Angbuilgu program

Subject Contents Methods
R i i ?
(15min) y € Young £ Sqong: Lecture

- How do shadows change with the sun’s position?

2. Hands-on activity:
Principle of Angbuilgu
(45 min)

1) Read the season and time of Angbuilgu in a picture.

2) Draw the solar paths of 3 solar terms.

3) Measure the angles of 3 solar terms.

4) Check the rising and setting position of the sun by season.

Hands-on activity

3. Meaning of Angbuilgu
(20 min)

- What are the advantages of Angbuilgu?
- What are the disadvantages of Angbuilgu?
- Why did King Sejong ask Jang Young-sil to make a sundial?

- If I were Jang Young-sil, what kind of watch would you like to make?

Whole discussion

Fig. 3. Confirmation of prior knowledge:
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the relationship between the sun height and shadow length
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Table 6. Outline of ancient astronomical data program

Subject Contents Methods

1. Introduction
(20 min)

- Explain the process of science inquiry
- Understanding the characteristics of the ancient data Lecture
- Choose an astronomy topic for an inquiry activity

1) Setting hypothesis and research design

2. Hypothetical deductive inquiry
(50 min)

2) Data collection and data analysis
3) Interpretation of results
4) Making the presentation

Inquiry activity

3. Presentation and discussion
(30 min)

- Presentation of research process and results
- Q & A on research results

Whole discussion
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Fig. 4. The reconstructed data on astronomy
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Table 7. Students’ scientific research using ancient astronomical data

Process Students’ inquiry
Subject Temporal periodicity of solar eclipse.
1 Data analysis Draw a graph of the interval between the occurrence of a solar eclipse.

Result interpretation

No periodicity in eclipse.

Subject Accuracy of eclipse records.

2 Data analysis

Result interpretation

Application of the scientific concept “A solar eclipses occur near the new moon’
Check the results of scientific concepts and data.

2

Ancient eclipse records are not false.

Subject Meaning of Comet record.

3 Data analysis

Result interpretation

Analysis and interpretation of data.
Consider social cultural context.

The appearance of a comet was taken as an ominous omen at the time.
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