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Art Science Convergence Curriculum Design in the 4" Industrial
Revolution Era : Focusing on STEAM with Contents

Sung-won Park™ - Hye-won Lee™

Abstract

The year 2020 was a time when the coronavirus infections-19 (COVID-19) caused various changes in
society. In particular, the fields that have been conducted face-to-face have been greatly confused by
the transition to an online non-face-to-face method, and this is the case with the field of education.

There are two main advantages of offline education. The first is that we can improve our understanding
through communication with teachers, and the second is that we can develop social skills through interaction
with friends. But as online classes progressed due to corona 19, interaction could not be achieved. As
a result, the motivation for learning has been reduced due to difficulties in real-time feedback, and the
participation rate has been significantly lowered, especially in lower grades, raising concerns about the
learning gap that will occur after corona 19. However, there are some cases in which online classes were
conducted as effectively as offline classes by utilizing various contents. What they have in common is the
use of content. Teachers generally improved the quality of education by linking interesting sights and videos
that enhance learning comprehension. The provided video conveys learning-related content into stories,
enabling intuitive observation. Many students were already enjoying these videos through VOD (Video on
Demand) such as TV and YouTube, they were able to connect their easy access to content and interest
in learning. Appropriate use of video content has rather increased the learning effect and should continue
after corona 19. Therefore, it is necessary to study methodologies that apply video content efficiently to
education. This study looked at the steps that needed content application through the development of
education programs, and observed its meaning. Students were curious about the content, motivated to
learn and participated in learning on their own. Intuitive learning, conducted through appreciation, play
and content production, provided an opportunity to learn on their own in everyday life.
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(Table 1) STEAM Type and Flow of Research[Park et al., 2020]

STEAM Educational program development

thinking, 2017

* Science and art convergence STEAM program development using works of art, Kim Hyung-suk and one other, 2015
+ Case study of free semester career search program development, Jaekyung Lee and 2 others, 2016
* Results of class application in middle and high school science programs using appropriate technology and design

Impact and effect on education

And 6 other

* The Influence of STEAM on High School Students Attitudes in Physical Education Class and Relationships with
Friends, Choi Hyun-Sung,, 2017

+ Effects of Early Childhood Art Education based on STEAM (Convergence Talent) Education on Young Children’s
Aesthetic Response and Creative Problem Solving Ability, Jeong-Eon Jang and 1 others, 2020

* The Effect of STEAM Program Using Shadow Play on Elementary School Students’ Community Awareness and
Adjustment to School Life, Jang Eun-sun,, 2020

New education method program development & Regional linkage research

and one other, 2018

And 1 other

* A Study on the Development of Flip Learning Instruction Design Principle for Convergence Talent Education
(STEAM), Hyeonmi Hong, 2017
* Development of DT-STEAM program for middle school free semester system using storytelling, Lim Young-dae

* Middle and High School Convergence Talent Education (STEAM) program development and application using
local institutions, Choi Jin-soo and 2 others, 2020

(Table 2) STEAM Research by Field

Latest research by field

Humanities-based research

Research based on
4% industrial technology

Art-based research

* Develop an emotional program
to revive the senses for middle
school students and an art
message delivery program that
contains social issues for high
school students

* Research on creative problem
solving based on sympathy and
cooperation through
acquisition of science and
technology and recognition of
social problems

» Education focused on developing
programs that combine new
technologies such as virtual
reality (VR) and special effects,
and self-directed discovery of
principles and application in real
life

* Developing a mobile app that uses
a game-style quest-based learning
method and allows you to
experience science experiments in
a virtual environment.

* Developing an arts—centered convergence
talent education program for creativity and
character education, and develops arts
subject-centered convergence talent
education

* The importance of art experience in STEAM
education continues to emerge

» Mathematics and science subject knowledge
in three subjects such as marbling, mobile,
and mural painting

* Developing an arts—centered convergence
talent education program for creativity and
character education

Aimed at spreading (STEAM).
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Table 4) STEAM Elementary Education Research Trend[Park
et al., 2020]

Research Trends on STEAM Education in
Elementary Education (Last 3 years)

category Field

Language Arts|Studies related to communication

Sports, dance,

Physical Arts performing arts, etc.

Manual Arts | Physical skills for production

Basic Liberal Arts: History,
Philosophy, Politics,
Psychology, sociology, etc.

wn o o= >

Liberal Arts

Art fields such as painting,

Fine Arts sculpture, and design

* Developing and applying STEAM program using
animation production of “the structure and function
of our body’, Seungho Hong and one other 2019

e Elementary gifted STEAM program development
and application using Paradox Puzzle, Hanam-gu,
2021

* The Effects of the Convergence Talent Education
Program on Wind Energy on Elementary School
Students” Attitudes toward Energy and Science,
Yongjin Park and others, 2020

And 4 others
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(Table 5> ‘Light and Shadow' program

Subject

Light and Shadow ‘ Target ‘ The first grade of the elementary school

Learning objective

o [ can observe the light and shadow and create shadows.
o I can use light to produce the shadow images that fit the story.

Related subject

Korean, Math, Fun Life

Steps Learning content
* Video play for learning
Pre class - Find the wrong picture after viewing the video
- View shadow-changing videos and explore changes
* Motivation
Introduction | - Flip-learning Announcement : Finding the Wrong Picture
) - Shadows treading game
First Step * Creative imagination through questions
P ¢ situati - Reveal the difficulties of shadow treading
resent situation - Imagine the reasons for the shadow's change
Scientific learning | In class * Present the situation
Deployment | - Plan to make shadow of my body
Emotional play - Take a pose and make a shadow to take a picture
* Creating the shadow matching game
- Print pictures to create shadow-matching games
- Match friends’ poses and shadows
arrangement |* Sharing thoughts about shadows

After class

* Playing games with parents with shadow matching game Kkit

¢ Learning principles through video

Pre class - Watch the Sun and the Shadow Video
Second Step * Motivation
Introduction | - Describe the relationship between The Sun and the shadow character
Creative design in the video
* Creative imagination through questions
Scientific learning - Observe the shadow changes by light
In . .
Emotional play class * Present the situation . . .
Deployment | - Plan to create a shadow of your own size using light
Experience * Creating and photographing the shadow dolls
of success - Making Shadow Puppets Using Silhouette
- Take a picture of a shadow in the size you want
arrangement |* Watching shadow puppet videos
After class * Watching shadow doll videos with parents
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(Table 6> Step-by-Step Learning Keywords and Apply Contents

= N - N
Video contents intuitive Analysis Activities for Viewing and
for pre-learning observation play Contents Learning achievement
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