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Abstract

Background/Objectives: Education in the post hu-
man era must have creativity with mathematical problem
solving, with technological and engineering management ba-
sed on scientific knowledge, and with artistic sensibility, by
guiding students to utilize a major factor of ICT - smart
device.

Methods/Statistical analysis: An initial basic direc-
tion was set to emphasize the necessity of the M-STEAM
class for early childhoods by reviewing preceding research
and literature regarding mathematics programs, mathemat-
ics activities, Nuri curriculum, and STEAM. And we also
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defined a list of smart devices and their assessment criteria,
and then created a list of smart devices for an early child-
hood M-STEAM class. Third, we developed the final design
of M-STEAM class for early childhood.

Findings: First, the design of M-STEAM class for early
childhood with smart devices will proceed with an order
partial appreciation and analysis of STEAM, introduction
of problematic situations, analysis and understanding of the
problems, exploring resolutions, creative design and emo-
tional experiencing, creative convergent design, conclusion
on problem solving, smart devices will be used to provide
a wealth of information, information and communication
technologies, participation and cooperation, sharing, and
interactions. Second, contents of proposed M-STEAM class
will be based on mathematical contents such as location,
direction, basic measurement, and distance. Smart devices
will provide LED lighting, motor, camera functions to re-
solve problematic situations regarding STEAM activities
and be used to proceed creative convergent design.

Improvements/Applications: The proposed M-STE-
AM class as a new educational paradigm in the post human
era will facilitate the development and distribution of new
convergent teaching methods in the early childhood educa-
tion.

Key Words : Class Design, Early Childhood, ICT, M-
STEAM, Program, Smart Device.

1 Introduction

Development of information and communication technologies (ICT)
and emergence of smart devices have significantly changed approach-
ing methods and educational environments in compulsory educa-
tion. It has complemented classic textbooks into digital textbooks,
and provided copious learning materials by so called, Apps (appli-
cations). A steady increase in social network services (SNS) has
implemented an approaching method to freely communicate be-
tween a person and groups beyond spatio-temporal barriers. In this
rapidly changing post-human era, the utilization of ICT in an ed-
ucational environment is an emerging new educational approach!?
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Education based on ICT employed by the Korean compulsory ed-
ucation system now becomes a trend in early childhood education.
Teachers in the early childhood education and administrators in
the field>~¢ have concurred to provide children with adequate ex-
periences with computers and smart devices and relevant activities
for their development by effectively utilizing ICTs for the 21st cen-
turys national competitiveness’. In addition, The United Nations
Educational, Scientific and Cultural Organization®® indicates since
children in the modern society have already experienced much in
ICTs and ICTs become an vital factor for children development, a
new, adequate educational method are imperative. In other words,
education in the post human era must have a convergent thinking
ability with mathematical and logical problem solving, with techno-
logical and engineering management based on scientific knowledge,
and with artistic sensibility, by guiding students to utilize a major
factor of ICT - smart device. It is the STEAM (Science, Technol-
ogy, Engineering, Arts, and Mathematics) that has recently been
adapted in the Korean educational system?!.

2 Literature review

The STEM education is needed to focus on childhood - the most
sensitive stage to develop creative, convergent human resources'!.
While current early childhood education are based on questioning,
exploring, subject-oriented, comprehensive, reality-based, and con-
structive schooling, which is very similar to the direction of the
STEAM education'?. The current education lacks creative prob-
lem solving with technologies and engineering which is regarded
as a main purpose of the STEAM education. Therefore, in this
study, we elect smart devices as a teaching medium, which rigor-
ously represent modern technologies and engineering, in order to
design the M-STEAM education with smart device for early child-
hood. Although so far, there have been preceding studies to pave a
way toward the STEAM education for early childhood®~16 many
studies had focused on developing STEAM educational models and
programs typically based on science and arts''!6 and their cor-
responding research on class designs were limited to compulsory
education'”'® while studies have lacked in early childhood educa-
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tion. Considering fewer studies have performed in STEAM educa-
tion emphasizing technologies, engineering, and mathematics than
in STEAM education focusing on science and arts'®, the current
education systems have limitations in promoting the convergent
ability that integrates technology, engineering, and mathematics
together?®2!.  Thus, in this study, we propose to design an M-
STEAM education for early childhood with smart devices that ex-
ploit representative features of modern technologies and engineering
in order to meet the paradigm change in post human era’s educa-
tion. Through the M-STEAM education with smart devices for
early childhood, it will facilitate applications of the STEAM edu-
cation to early childhood education fields, promote early childhood’
problem solving and creativity, and their accessibility to informa-
tion technologies. It will enable us to attempt a new educational
model as a new paradigm in the post human era. We established
the followings as research issues.

1. How do we design the M-STEAM class with smart devices
for early childhood?

2. What will be contents of the M-STEAM class with smart
devices for early childhood?

3 Proposed Work

3.1 Procedures for designing an M-STEAM class
with smart device for early childhood

Procedures for designing an M-STEAM class with smart device for
early childhood are demonstrated in (Figure 1) First, an initial ba-
sic direction was set to emphasize the necessity of the M-STEAM
class for early childhood by reviewing preceding research and litera-
ture regarding mathematics programs, mathematics activities, Nuri
curriculum, and STEAM. Based on preceding research, we defined
a basic concept of STEAM and a basic direction for early child-
hood M-STEAM, and sub-factor for an early childhood M-STEAM
a class configuration. Second, we also defined a list of smart devices
and their assessment criteria, and then created a list of smart de-
vices for an early childhood M-STEAM class. Third, we developed
the final design for an early childhood M-STEAM class.
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+ Seta basicdirection for convergent human resources
- Display reviews onliterature and preceding research
regarding infant programs,
activities, Nuri Curriculum, and STEAM

1. Define a basic
direction for
the class

Procedures for
designing an M-STEAM
class with smart device
for infants

* Selecting alist of smart devices and defining
evaluation criteria

+ Selecting alist of smart devices that will be used for
the proposed M-STEAM class.

2. Selectsmart
devices

3. Designing the
M-STEAM
class

* Devising the proposed M-STEAM class design
activities with smart devices and preparing a syllabus

S

Figure 1: Procedures for designing an M-STEAM class with smart
device for early childhood

First, an initial basic direction was set to emphasize the neces-
sity of the M-STEAM class for infants by reviewing preceding re-
search and literature regarding mathematics programs, mathemat-
ics activities, Nuri curriculum, and STEAM. Based on preceding
research, we defined a basic concept of STEAM and a basic direc-
tion for infant M-STEAM, and sub-factors for an infant M-STEAM
a class configuration. Second, we also defined a list of smart devices
and their assessment criteria, and then created a list of smart de-
vices for an infant M-STEAM class. Third, we developed the final
design for an infant M-STEAM class.

3.2 Features of smart devices systems used in
an M-STEAM class for early childhood

The smart device system employed in this study utilizes the sound,
microphone, light-emitting-diode lighting, motor and camera func-
tions, whose contents are listed in as shown in tablel.

Table 1: Smart Device System Classification and Contents

Classification Conterts Clasification Contents
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3.3 A model of the M-STEAM class with smart
devices for early childhood

M-STEAM is a convergent education method that expands mathe-
matic factors in infrastructures built by smart devices, to integrate
contents of mathematics, science, engineering, technologies, and
arts. A design model of the early childhood M-STEAM class with
smart devices is demonstrated in (Figure 2)

" + Partial appreciation and analysis of S, T, E. A. M (concept, Providing various
Pro-activity principle, design, fabrication, and emotion) information

k3

+ Introducing problematic situations %

Introduction ——={ + Analyzing, understanding the problems & exploring ——=| Use of CTs k=1

resolutions <

2 5

+ Creative designing, P 3 g cip and «

contents, and creative convergent designing :::Mgaﬁon [

Deployment [——=1 + Aclivilies or experiments according to personal, group — s,“:: 3

assignments technol o

« Interpret M-STEAM situations as creative, character oriented i:;n:m:&:," g

$ - (]

Creative problem <

+ Concluding problem solving solving o

Conchusion - Enhancing thinking by expanding relevant situations 8

Interaction [
L2

Expanded + Summarizing, verifying and evaluating M-STEAM Pro‘viding
Activities « Exploring various methods regarding M-STEAM ;’:f:?'::lion

Figure 2: A design model of the M-STEAM class with smart devices
for early childhood

3.4 Contents of the M-STEAM class with smart
devices for early childhood

Contents of the M-STEAM class with smart devices for early child-

hood such as sound systems, microphones, LED lighting systems,

motors, and camera functions and convergent thinking factors are
demonstrated shown in table2.

Table 2: Contents of the M-STEAM class and convergent thinking factors for early childhood

Life theme- Activities- Factors for Convergent Thinking- Smart Device Application- Activity Pictures
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Title : My story of home that 1 made
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As the pre-activity for designing a model of the M-STEAM
class with smart devices for early childhood, various information
by smart device applications to analyze and appreciate the con-
cept, principle, design, fabrication, and emotion for the individual
factors of STEAM - S, T, E, A, and M, is provided. In the in-
troduction, a problematic situation will be suggested to analyze,
understand, and explore the origin of the problem. Smart devices
will be applied to utilize information and communication technolo-
gies. In the deployment, participation, cooperation, sharing, and
technological infrastructure of smart devices will be made to enable
creative designing, emotional experiencing, information fusing, and
creative convergent designing. In the conclusion, concluding on
problem solving, enhancing thinking ability by expanding relevant
situations, creativity, creatively solving problems, and interacting
with smart devices will be made. The last expanding class activi-
ties will summarize, confirm, and evaluate the M-STEAM class to
explore various ways. It will employ smart devices that provides
various information.

4 Conclusion

It also requires an ability to adequately choose relevant knowledge
as well as an innate intellectual ability. Accordingly, ever since
2010, while studies on integrating mathematics, science, arts, and
music together have been actively performed, technology and en-
gineering parts in the education have not received much attention.
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As the early childhood education has emphasized the importance
and necessity of STEAM, we aimed to develop M-STEAM class de-
sign for early childhood and its corresponding contents with smart
devices as a means of a convergent teaching method. It will lead
to link between the early childhood education and the elementary
education and also contribute to settle a true STEAM class in the
early childhood education.

Our conclusion based on the results demonstrated are as fol-
lows: First, class design for M-STEAM class with smart devices for
early childhood will proceed with an order partial appreciation and
analysis of STEAM, introduction of problematic situations, analysis
and understanding of the problems, exploring resolutions, creative
design and emotional experiencing, creative convergent design, con-
clusion on problem solving, summarizing, verifying and evaluating
M-STEAM. Here, smart devices will be used to provide a wealth of
information, information and communication technologies, partici-
pation and cooperation, sharing, and interactions.

Second, contents of proposed M-STEAM class will be based
on mathematical contents such as location, direction, basic mea-
surement, and distance. Smart devices will provide LED lighting,
motor, camera functions to resolve problematic situations regard-
ing STEAM activities and be used to proceed creative convergent
design.

This study provides academic and educational background ma-
terials for the early childhood education by developing the proposed
M-STEAM class design. In order words, the proposed M-STEAM
class as a new educational paradigm in the post human era will facil-
itate the development and distribution of new convergent teaching
methods in the early childhood education. Specifically, the pro-
posed M-STEAM class will maximize early childhood’ self-directed
learning, voluntary participation, as well as positive interactions
with machine, since early childhood in free activity times on an
educational field voluntarily select smart devices, express their own
thoughts and opinions, and creatively create their own results. In
particular, the contents of the proposed M-STEAM class will facili-
tate a mood of convergent education by overcoming educational dif-
ficulties in a kindergarten which requires educational experts to im-
plement new technologies in convergent educational media. As well
as, when a teacher prepares for a class in a kindergarten, he or she
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can deteriorate from his/her center of activities by actively utiliz-
ing smart device teaching media. In this process, we are expecting
that it creates a classroom atmosphere with creative thinking capa-
bility, and with smart quality. Our proposed class simultaneously
satisfies 'STEAM literacy’ 22, which has served as a STEAM ed-
ucation purpose in South Korea and provide an adequate STEAM
educational model in the fields of the early childhood education. In
addition, our proposed education that agrees with Sanders?®, who
claimed an increased value when integrating classes together such
as science and arts, will play an important role in the early child-
hood education since it implements a true STEAM education with

smart devices representing technologies and engineering for early
childhood.

References

[1] Sang JN, Young HK. Development of a spatial information
contents for smart learning. The Journal of Korean Teacher
Education. 2015 February, 31(1), pp. 61-76.

[2] Park SH. A Study on the User Acceptability of Smart Mobile
Advertising in South Korea. Indian Journal of Science & Tech-
nology. 2015 April, 8(7), Dol 10.17485 /ijst/2015/v8iS7/70447.

[3] Kim EJ. A Study of ICT (Information Communication Tech-
nology) Education’s on Early Childhood Teachers. Journal of
Young Child Studies. 2002 October, 5(0), pp. 161-183.

[4] Korea Education and Research Information Service. 2007 Edu-
cation Information White Book. Ministry of Education & Hu-
man Resources Development. Seoul, 2007.

[5] Ezxamining some common myths computer use in the early
years. http://www.journal.naeyc.org/200311/Common Tech
noMyths. Date accessed: 05/20/2008.

[6] Kim SW, Lee YJ. The Analysis on Research Trends in
Programming based STEAM FEducation in Korea. Indian
Journal of Science & Technology. 2016 June, 9(24), DOI
10.17485/ijst/2010/v3i11/56209.



International Journal of Pure and Applied Mathematics

[7]

8]

[13]

[14]

Eom SJ, Youn JJ, Kim HJ. A Study on Image Se-
lection for the Development of Educational Contents En-
hancing Undergraduates’ Creativity and Personality. Indian
Journal of Science & Technology. 2016 July. 9(26), Dol
10.17485/ijst /2016 /v9i26/97316.

Yoo KJ, Kim MK. The development and application of a task
based information, communication and technology literacy ed-
ucational program for pre-service early childhood teachers.
Journal of Early Childhood Education. 2012 August, 32(4),
pp- 365-401.

UNESCO. Recognizing the potential of ICT in early childhood
education. Moscow: UNESCO Institute for Information Tech-
nologies in Education. 2010.

Lee SW, Baek JI, Lee JG. The Development and the Effects of
Educational Program applied on STEAM for the Mathemati-
cal Prodigy. Education of Primary School Mathematics. 2013
April, 16(1), pp. 35-55.

Kim HJ, Song MS, Hong SO. The effects of science education
STEAM program on young children’s creativity and scientific
problem-solving ability. The Journal of Korea Open Associa-
tion for Early Childhood Education. 2016 February, 21(1), pp.
613-640.

Lee YS. The direction of STEAM FEducation in Nuri-
Curriculum. Journal of Early Childhood Education. 2013
February, 34(1), pp. 327-341.

Kim SY. Analysis of FEarly Childhood  Teachers’
Level of ICT Competency. 2015 September, 8(21),
Dol:10.17485 /ijst /2015 /v8&i21/79086.

Kim H. A method of STEAM educational activities for 5-
year old infants < Creative convergent education based on role
playing>. Proceedings of the Korean Society for Early Child-
hood Education. 2013 February, 2013(1), pp 89-104.

Cho HS. A direction of the infant STEAM education to de-
velop convergent human resources. Proceedings of the Korean

Special Issue



International Journal of Pure and Applied Mathematics

[16]

[17]

[18]

[19]

[21]

[22]

[23]

Society for Early Childhood Education. 2013 March, 2013(1),
pp- 9-18.

Chi SA. A Study on Development and Effects of the Art
Teaching-Learning Model Integrated with Science for Young
Children. Early Childhood Education Research & Review.
2015 December, 19(6), pp. 337-369.

Kang JC, The Development of Instructional Design Principles
for education for Creative Convergence. Journal of Educational
Methodology Studies. 2015 August, 27(3), pp 275-305.

Lee MS, Lee MH. Poster: The Instructional Design for
STEAM Applications to Elementary Korean Language Edu-
cation. The Journal of Korean Association of Computer Edu-
cation. 2013 January, 17(1), pp. 191-195.

Kim HG. An Analysis of 2009 Revised Elementary First Grade
Mathematics Textbooks Based on STEAM-related Subject Con-
tents. Education of Primary School Mathematics. 2014 Decem-
ber, 17(3), pp. 277-297.

Lee SY, Gu HR, Kim SN, Kim SJ, Moon JE, Park YS, Shin
HW, Ahn SH, Yoo BG, Lee SH, Lee SH, Lee EY, Joo MY, Cha
YK, Hahm S H, Hwang S Y. Developing Yungbokhap FEducation
Programs: A Development Framework and Its Applications.
Journal of Learner-centered Curriculum and Instruction. 2013

June, 13(3), pp. 483-513.

Chang KY, Hong JO, Lee HY. 2014 Issue Report in Mathe-
matics Education. Korea Foundation for the Advancement of
Science & Creativity. 2014, pp. 1-64.

Ministry of Education, Science and Technology. 2012 Develop-
ment of Human Resources - STEAM Conference. 2012.

Sanders. Handbook of creativity. Cambridge University Press.
pp- 273-296.

Special Issue



