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Abstract The purpose of this study is to develop STEAM program for gifted education by combining educational
contents of humanities, arts, engineering, technology, and design into various subjects, focusing on
mathematics-science curriculum of elementary school. The achievement standards and curriculum contents of
elementary mathematics-science curriculum were analyzed while considering 2015 revised national curriculum. And
then, a 16 class-hour convergence education program consisting of 3-hour block time was developed by applying
the STEAM model with 4 steps. The validity of the program developed through this process was verified, and four
educational experts evaluate whether the program can be applied to the elementary school. Based on the evaluation
results, the convergence education program was finalized. As a result of implementing the gifted education program
for mathematics-science, students achieved the objectives and values of convergence education such as creative
design, self-directed participation, cooperative learning, and interest in class activities (game, making). If this
convergence education program is applied to regular class, creative experiential class, or class for gifted children,
students can promote their scientific creativity, artistic sensitivity, design sence, and so on.
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Table 1. STEAM teaching—learning program development model [15]

Step Teaching and Learning Process

Students should be aware that using the familiar learning materials related to everyday life (life phenomena, natural phenomena,

1 social issues, etc.) as class contents may help understanding and solving problems with creative fusion ideas such as mathematics
and science.

P Instruptional stage of STEAM education can be presented in order of situation presentation, creative design and emotional
experience.

3 We will develop STEAM education programs in various types such as one subject centered convergence class or multiple subject
curriculum-based class types and try to increase the possibility of applying them in the school field.

4 As a learner—centered class activity, develop a program with small group activities that actively communicate with each other

(students).

Table 2. Development direction of convergence education contents for creativity education

Creativity Factors

Direction of Teaching-Leaming Contents

Individual Consider the cognitive aspects such as student fluency, originality, and abstraction as well as the positive
Characteristics aspects such as curiosity, imagination, patience
Process Focuses on creative problem solving and reflection thinking process in classroom with categorization focusing

on the process of creativity manifestation

Class Outputs

Categorize and capture the level of creativity through quantitative data that is revealed through the student's
output and feedback the gifted education

Society and the Environment
environment

Creativity can be expressed in harmony with the whole environment, not on the capacity of the individual,
on the premise that creativity can be promoted or suppressed under the influence of society and the

Convergence

Creativity is not categorized by one individual element but requires an integrated, holistic approach
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Table 3. The overview of convergence education program

Process Class Content’s Subject

STEAM Factor and Contents

Finding mathematicians and
scientists in nature

. A year of insects / Plant's structure

: Structure or Honey comb

: Poly brick structure - A: Calidocycle
: The width of the polygon / Decimal

Orientation

2 Make our local landmark

: Structure or Honey comb
: Information search / Architecture design
: Architectural builders / Work’s Valuation
: Angle of regular polygon

3 Eureka of Archimedes!

. Density / Specific gravity of liquid
. Electronic scale / Calculator - A: Aguarium decorating
: Calculation / Proportional expression

Design your own probability
board DESIGN!

: Movement / Speed / Gravity / Air resistance
: Design / Color / Dart board
: Fractional operation / Ratio

wzrolzdozermdlzmnae

5 Let’ go! Dokdo guard

. Classification of plants and animals / Climate, fauna and

: Create a variety of mini books
. Graph analysis / Time concept / Ratio

lora of Dokdo - T: Undersea mining technology

6 A proportional world in your life

. Altitude - T: Smartphone / Altimeter
: How to measure height
: Proportional / Deformed shape

Looking for renewable energy
Creative in our neighborhood
Design

. Electricity generation / Energy

: Wind power / Solar power generation
: Generator

- Number of operations / Ratio

8 Math in the drone!

: Movement and speed of an object

. Principles of drone / Drawing of drone
: The design of the drones

: Decimal division / Symmetric shape

9 I'm a fractal designer

: Fractals found in nature

: Early diagnosis of disease / Fractal program

: The plan of coastline length measurement

: Fractal art - M: Principle and shape of fractal

10 Change the cubic to a plane

: Polydron operation - E: Production Design
: Production of "unfolded painting’
. Cubes and development picture / Prismatic

The secret of the scales that
Pythagoras found

mMaolzrdlrmanlz>d40 =zma40 |z2mo|z >

- M

: Sound transmission / Sound and frequency
: Tuning App Uutilization / Calculator
: Boom wacker - At Playing an instrument

Fractional operation / Ratio

mathematics

Modular house and | S: Natural disaster / Movement of heat
A: Module house design M: Plan / Diagram

Emotional Mysterious  polygon, Voronoi
Experience diagram

Science Principles and Ratio T: Automobile fuel economy
Travel itinerary and picture design M: Ratio / Pie graph

14 Yutnori genius math!

Writing mystery novel / Design of mystery novel book
Finding rules (square logic / Number and operation

15 Become a greate consumer
New

Light scattering A: Create a light box
Polygon / Vertical bisector

Challenge

AN Eap g P2 ) b

16 I'm a mystery novelist!

Center of gravity / Force T: Make a Yutnori's board
Designing Yutnori M: Number of cases / Probability
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Curriculum Analysis / Extraction of Lecture Contents / Learner Needs Analysis

and the needs of the students are reflected.

The contents of the convergence education which has already been developed and distributed by the Korea Educational Development Institute
and each education office and the curriculum of the science and mathematics curriculum of the 2015 revised elementary school are extracted

Designed to be a Student-Centered Class

learning, and student participation experience activities

Develop a program to be a student-centered class, such as experiment / practice, discussion / discussion learning, project research and

Development of Convergence Education Contents Centered on Mathematics and Science

Based on the understanding of the concepts and principles of each area within the scope of the curriculum, the content is composed of two
or more convergence factors, focusing on basic (science and mathematics) subjects.

Development of Convergence Education Programs for 16 Subjects

Development of the Pull-out gifted education contents suitable for grade 5-6 of elementary school by applying the convergence education
program development model. Development of convergence program for block time (3 hours) with theme of 16th class(topics).

Completion of Creativity Convergence Education Program for Elementary Gifted

of the advising teachers.

Completion of a convergence education program to enhance the creativity of elementary gifted students by using the pilot test and the advice

Fig. 1. The Process of Teaching—Learning Program for Elementary Gifted Convergence Education
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Fig. 2. STEAM—related elements of Finding
mathematicians and scientists in nature’program
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Fig. 3. A flowchart of each class is presented.
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