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An Analysis of Core Competence and Core Element on the
STEAM Program in the Research Report of School
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Jong-Un PARK - Dong-Beom JU - Hyo-Heon WON
(Pukyong National University)

Abstract

The fusion type human resources, it is a new human resources to scientific and technical information
society of the future demands, and means to enjoy life with a creativity and expertise of fusion of various
fields, to communicate in consideration of others.

Fusion human resource education(STEAM), of "human resources to practice respect and compassion",
"human resources equipped with communication skills", "human resources to pursue creativity and
innovation" "human resources to understand the knowledge of the fusion to take advantage" in training I
have presented to the area of core competence of the 4C 'Creativity"," Communication","Convergence',
'Caring'.

In this study, the area of core competency for each element by elementary, middle, and high schools
around the analysis of the target can be made by each school level to develop a practical program in the
sense of basic research is to conduct.

The findings are as follows:

First, Area of Creativity, communication area, the contents fusion region, as well as care areas, to the
detailed item capacity, the design of the class that contains the entire area should be performed.

Second, Elementary and secondary school level analysis, design of the class containing the entire region
up to capacity detail is required. High school was required study of school full of normal.

Third, In general, for STEAM class environment and teaching model was developed by applying
operations. Research and methods of teaching a wider variety of form was required.

Later in this study is to develop programs and organize. and It intends to become the base to be able
to interest and interest in science education by structured around the status of problems that can be found
in the life of around themes STEAM.
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Engineering & the Arts,
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A Framework
for Teaching Across
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Technology
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<Table 1> STEAM Core Competence, 4C(Creativity, Communication, Convergence, Caring)

Competence
Competence . STEAM
(Jo 1)268-8\)(00n, (Lee Gaung-Woo, 2008) Competence(Lim Eon-You, 2008) Core competence
Creative thinking is
.. Creativ possible
Creativit, . . - - -
reativity ity Creative thinking
training
roblem recognition . _
P - £ Creative thinking Creativity
Proble Solution search
Problem m-solvi Run assessment Problem- . s
: : solving Analytical thinking
solving ng solutions skills
skills Logical Thinking Troubleshooting-runni
Critical Thinking ng
Speaking Speaking
Hearing - Con
Hearing Document verg
Comm understanding enc
Communicat | unicati Commun Article writin e
- - .. ication g Communication
ion skills on Writing skills English
skills communication
Communication
Reading through the number
and graphic
Collection of Informati Information
Inform information on collection, analysis
Information | ation Information Analysis skills and application Creativity
processing | process and . Myt
ability ing ' ' resources Technoloig_y ts_electlon, Communication
ability Information Literacy interactiv application
€ Resource utilization,
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Information ethics
Media lit literacy and management
edia literacy
Understanding and .
respect for others Leadership
Interpersona Interple Collaboration lnterpviars Collaboration Communication
1 skills rsslgirllfz, Conflict management s(f;ilfls Relationships Caring
Relationships .
Leadership Conflict fixed
EStSZ?lfﬁggﬁﬂ; of Self-directed learning
Leisure time Physical and mental
Health Care health maintenance
Self-manage asnzlf-% Reasonable economic Self-man | Career Development .
ment skilflgs eﬁt life agement and Management Caring
. kills
skills § —
- . Flexibilit d
Basic life habits e?ﬁailégg:n
Professional ethics
. . [sense of honesty,
Self-directed learning integrity and social
responsibility]
community spirit
Mental Compliance
Citizenship C;Eizlgm Environmental awareness - - Caring
ethics awareness
The spirit of service
Understanding of our o
culture Organizations
Internat : . [organizations,
r;(fﬁgfl %‘égg&fgﬁl Ability countries, societies,
Social - g to corporations] to
International and Culture enjoyment understa understand )
sensation Cultura competence nd the Caring
1 ; organizat
Und _Understanding of the ion and
tarrlldii(sg international community culture Social and cultural
- lit
Foreign language teracy
literacy
Vocational Career Career awarene'ss
skills develo Career Exploration Creativit
development | pment ] - - reativity
capability skills Career Design
Self-directed
Learning - - - - Creativity
Ability
Basi di
i Basic asic reading
iving 1 : Basi it - - Communication
literacy carnin asic writing ommunicatio
g skills
Numeracy
Media
Information - - - - Communication
Literacy
Artistic ..
sensibility . B Creativity

Sorce : A Study on the Action Plans for STEAM Education, Korea Foundation for the Advancement of Science&Creativity, 2012-12, p20.
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<Table 2> STEM domestic research

Group Author Contents
Research and The Analysis on Research Trend of Domestic and Foreign Integrated
trend analysis Cho Jae-Joo(2011) and STEM Curriculum

The Elementary teachers' Recognitions and Needs Analysis on

An Hye-R 2011
reI(e)acn}ilteiZn n Hye-Ryoung(2011) Integrated Education and Integrative STEM Education
& . The Need for STEM Education Awareness and Demand for
analysis Lee dong-Yun(2011)
Technology Teachers
U} STEAM A WARSAY iy dAAEAY ZEaHe Jd
SeUeke §RAANLHSTEAMS 57 2 717140% Abgste] Evleh shgad W Ad
oA o= 7k AASS AFForH A= 71716 gt &&s8s A 5 Qe vdE
Aow Aty &9, 74F WY AFek WA #e7le wd 9 283 FARE R A
At3] ZZ|(Korea Foundation for the Advancement o] et stw dAF wAEY I uFXE §
of Science&Creativity, 2012), th}8}3].-7]%]-9]= ARJAMULS(STEAM)= #18F wAMES] Alert &
7% Fol BAd HuAdd d¥s &8sk W3] o] o] A AL gl
<Table 3> STEAM domestic research
Group Author Contents
Kwon Development of educational program for elementary school students
Soon-Beom(2011) using educational robot based on STEAM

- T STEAM Program Development and Application for Improving
Program Kim Woo-Jin(2012) Creativity of the Gifted Elementary Student about Math
development and

licati . BT Devlopment of STEAM Instruction Material of Technology-Home
applcation Kim Hag-Iin(2012) economics course in the Middle School

Development of Making Forklift Model through Creative STEAM
Instruction Materia

Kim Sung-Won(2012) Development of a Theoretical Model for STEAM Education
Kim Jin-Soo0(2011) A Cubic Model for STEAM Education
Beak Yoon-Su(2011) STEAM Education in Korea
Teacher recognition Shin Young-Joon, Han |A Study of the Elementary School Teachers' Perception in STEAM

Moon Chan-Won(2012)

Theoretically
navigation

analysis Sun-Kwan(2011) Education
Bok Ju-Ri(2012) ﬁggé}éiis of 2009 Revised Chemistry I Textbooks Based on STEAM

An Analysis of Science Textbook of Middle School based on

Textbook analysis Son Kyoung-Min(2012) Integrated Curriculum and STEAM Education

Jeong Ju-Hui(2013) According to the 2009 revised curriculum in the middle school
g science textbooks STEAM elements analyze
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<Table 4> A research of core competence and core element
Author Contents
An Analysis on Undergraduate Students' Perception of Core Competencies and

Kim Yeon-Hee(2010) Educational Needs

Choi Jin-Young(2009)

Exploring Elementary Teachers' Core Competencies

Lee Young-Soon(2011)

An Analysis of the Core Elements of Nursing Professionalism Based on Delphi
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<Table 5> Data Group
S]% 1\1/(:1)1 Count District Count
Elementary 11 Gyeonggi-do 9
Chungcheong-do 3
Midddle 8 Cholla-do 2
Gyeongsang-do 10
High 7 Cheju-do 2
Total 26 Total 26
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<Table 6> Fusion of the elements of human resources and core competencies

(brecm Talent Factors related capabilities
- Creativity
- Problem solving
The creation and - The ability to determine the issue
Creativity pursuit of innovation | - Ability to gather information
talent - Ability to analyze information
- Decision-making skills
- Rated capacity
- Verbal communication
- Audiovisual communication
Communica | Communication skills, | - Academic skills
tion talent - Global communication skills
- Communicating attitude
- Cooperative attitude
To take advantage of | - Understanding of various knowledge
the convergence of - Connectivity between the various knowledge and understanding
Convergence knowledge, of the relevance
understanding and - The fusion of knowledge to the point of generating new value
talent - Take advantage of the convergence
- Self loving - Self efficacy
. - Confidence - Care for others
Caring To practice care and | _ Ego Identity - Respect for others
respect the talent . .
- Multicultural Understanding
- SEL ; Social Emotional Learning
Sorce : A Study on the Action Plans for STEAM Education, Korea Foundation for the Advancement of Science &

Creativity, 2012-12, p20.
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<Table 7> Operational challenges and practices
Fusion Talent Education

Operational challenges and practices

Lay the foundation
Model Development
Model application

Operational
challenges

Curriculum in the classroom

Curriculum linked lessons
Related to class
curriculum connections

Curriculum

Curriculum reconstruction
operations

Creative Activities

Related activities outside agencies

practices

Non-curricul
um

Extracurricular activities

Sorce : Jo Hyang-Sook(2012). An Applications STEAM
education through the understanding of the
field, The Korean Educational Development
Institute, Issue Paper 2012(2), OR 2012-02-02.
(The content arrangement, reconstruction)
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<Table 8> Convergence analysis of human resources and core competencies Education (Elementary)

Core competencies Capacity factor

C

w)

E

Q
T

Creativity

Problem solving

The ability to determine the issue

Creativity Ability to gather information

Ability to analyze information

Decision-making skills

Rated capacity

O|0|0|0]|0|0]|0O
O|0|0|0|0|0|0O|w
[OXICRICRICRICRICRIOR Re:!
O|0|0|0]|0|0]|0O
O|O0|0|0|0|O|O|~

Verbal communication

Audiovisual communication

Academic skills

Communication — -
Global communication skills

Communicating attitude

Cooperative attitude

Understanding of various knowledge

O|0|O|O|O|O|O|O|0|O|O|0|0|O|Rw

between the
understanding

Connectivity
knowledge and
relevance

various

O |O|0|0|0|0|0|0|0|0|0|0|0|0|0
O |O|0|0|0|0|0|0|0|0|0|0|0|0|0
O |O|0|0|O|O|O|O|0|O0|O|0O|0|0|0|=

thel O | O | O

O

Convergence

generating new value

The fusion of knowledge to the point of]

O
O
(@)

Take advantage of the convergence

Self loving

Confidence

Ego Identity

Self efficacy

Carin,
& Care for others

Respect for others

Multicultural Understanding

SEL ; Social Emotional Learning

O|O|0|0|O|0|0|0|0O | O

258 1L Fold Fo, 2%, s

[e)
o ) 99 Wee BF A

| . l:fL
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<Table 9> Convergence analysis of personnel training operational challenges and action plans

(Elementary)
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<Table 10> Convergence analysis of human resources and core competencies education (middle school)

Core competencies Capacity factor a b c d e f g h
Creativity O O O O O O O
Problem solving O O O O O O O O
The ability to determine the issue O O O O O O O O
Creativity Ability to gather information O O O

Ability to analyze information O O O O O O O
Decision-making skills
Rated capacity O
Verbal communication O
Audiovisual communication O O

L. Academic skills O O O O O

Communication . -
Global communication skills O O
Communicating attitude O O O O
Cooperative attitude O O O O
Understanding of various knowledge O O O O O O O O
Comeciviy oo, e yarows knontedge and) o [ o | o [ 0 [ 0] 0] o]o0
Convergence The fusion of knowledge to the point of

generating new value © © © © © © © ©
Take advantage of the convergence O O O O O O O O
Self loving O O O O
Confidence O O O
Ego Identity O

X Self efficacy O O O

Caring

Care for others O
Respect for others O O
Multicultural Understanding
SEL ; Social Emotional Learning O

<Table 11> Convergence analysis of human resources practices training and operational challenges
(middle school)

Operational challenges and practices a b c d e f g h
. Lay the foundation O O O O O O O O
Operational
Model Development O O O O O O O O
challenges —
Model application O O O O O O O O
Curriculum in the classroom O O O O O O O O
Curriculum linked lessons O O O (@] O O O O
Curricul Related to class curriculum o
um connections
practices Curriculum reconstruction o
operations
Creative Activities O O O O O O O O
Non-curr — - -
. Related activities outside agencies O O O O O
iculum - —
Extracurricular activities O O O O O
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<Table 12> Convergence analysis of human resources
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<Table 12>9} T}

and core competencies education (high school)

Core competencies

Capacity factor

=

=
=

Creativity

Problem solving

The ability to determine the issue

Creativity

Ability to gather information

Ability to analyze information

Decision-making skills

Rated capacity

O|O|O|O|0O|0|0|=S

Verbal communication

Audiovisual communication

Academic skills

Communication

Global communication skills

Communicating attitude

Cooperative attitude

Understanding of various knowledge

Connectivity between the various knowledge and

understanding of the relevance

Convergence

The fusion of knowledge to the point of generating
new value

O]l O | O |O|O|O|O|0|O|O|O]O|0|0|O|O |0 |~

Take advantage of the convergence

o]l O | O |O

Self loving

Confidence

Ego Identity

Self efficacy

Caring

Care for others

Respect for others

Multicultural Understanding

SEL ; Social Emotional Learning

O|0|0|0|0|O|O|O|0| O | O |O|0|O|O|O|O0|O|O|O|O|0]|O0|0|0

O|0|0|0|0|O|O|O|0| O | O |O|0|O|O|O|O0|O|O|O|O|0]|O0|0|0
O|0|0|0|0|O|O|O|0| O | O |O|0|O|O|O|O0|O|O|O|O|0]|O0|0|0
O|O|O|O|O|O|O]|O|O] O | O |[O|O|O|O|O|O|O|O|O|O|O|O|0|0O|S
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Curriculum in the classroom
Curriculum linked lessons
Related to class curriculum
Curriculum reconstruction
Creative Activities
Related activities outside agencies
Extracurricular activities

Model application

Lay the foundation
Model Development
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Operational challenges and practices
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