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The Current 2015 Curriculum began from 2018. 
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Competency for the 4th Industrial Revolution?
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The 4th Industrial Revolution

This revolution 
refers to an 
industrial change 
that is expected 
to create a 
“virtual physical 
system” that can 
intelligently 
control objects 
through a high 
speed network. 



“virtual physical system” : IOT

IOT(Internet of 
Things) refers to 
the connected 
internet system 
of tangible or 
intangible 
objects for 
providing new 
services that 
individual 
objects could not 
provide. 



AI (Artificial Intelligence)

AI is “a system to correctly interpret external data, to learn 
from such data, and to use those learnings to achieve 
specific goals and tasks through flexible adaptation”

Kaplan Andreas; Michael 
Haenlein (2018) Siri, Siri
in my Hand, who's the 
Fairest in the Land? On 
the Interpretations, 
Illustrations and 
Implications of Artificial 
Intelligence. Business 
Horizons, 62(1)



Self-driving Car

It combine a 
variety of sensors 
to perceive their 
surroundings to 
identify 
appropriate 
navigation paths, 
as well as 
obstacles and 
relevant signage

A self-driving car is a vehicle that is capable of sensing its 
environment and moving with little or no human input. 



Virtual Reality(VR)

It can be used 
through HMD, 
which is a 
display device 
that is 
mounted on 
the head.

VR is a cutting-edge technology that allows 
people to experience real life in a computer-
generated virtual world. 

Simulation equipment training 
pilots to fly fighter jets



Two Key competencies operating “VPSs” 

• Two key competencies for operating 
virtual physical systems like IOT, AI, Self-
driving, VR: 
Ø Competency for analyzing various data in 

ordinary life and decision making for the life: 
Statistical Thinking

Ø Competency for communicating between 
human and machine or thinking procedurally  
in order to generate new data using given 
data: Computational Thinking

• The two competencies are key factors for 
booming up the 4th industrial revolution.



Computational Thinking



Computational Thinking

• Computational thinking is 
a process to solve various 
problems and projects 
procedurally and 
efficiently using 
programming language or 
just using brains.

• Goal is “to foster creative 
and integrated human 
resources with procedural 
thinking skills”



4 R in the Digital Era

• Reading, writing, Arithmetic and Programming 
are four basic skills for all students in the digital 
era.

• Does programming means computer 
programming for even young kids? Is it possible? 



Can children control machine? 

It is yes, according to constructionism by Papert.

(1928-2016)



SPC Mode of “Student Programs Computer”

TO TRI 
REPEAT 3 [FD 100 RT 120]

END

TO SQUARE
REPEAT 4 [FD 100 RT 90]

END

TO HOUSE
SQUARE FD 100 RT 30 TRI LT 30 BK 100 

END

Papert developed 
“LOGO” which is 
computer environment 
with SPC mode, not 
CPS



Teaching Computational Thinking 
under the current 2015 Curriculum

Elementary 

Junior 
High

Practical Arts
(mandatory)

Senior 
High 

Informatics
(optional)

Senior 
High 

Information science
(optional)

From 2018

From 2019

Grades 5~6
17 hours

Informatics
(mandatory)

Grades 7~9
34-68 hours

Grades 10~12
68-136 hours



Elementary School: Practical Arts

• Understand the basic programming 
process of input-process-output

• Design a basic programming process 
using block-based programming language 

• Understand the structure of sequence, 
selection, and iteration in designing 
programming to solve problems.

Activities focused on experience and play
Fun and easy learning on basic knowledge 
about computer & software by using plays and 
basic level educational programming 
language.

Practical Arts
Elementary

School 

Practical Arts



Informatics (Junior High)

Solving problems in daily life
Solving problems in daily life and carrying out 
some projects by using middle level 
programming

Junior High

Informatics

• Understand the structure of sequence, 
selection, and iteration in programming to 
solve problems in daily life and to carry out 
some projects by using block-based 
programming language 

• Design, analyze and correct programming for 
solving real-life problems.



Informatics (Senior High)

Senior 
High

Advanced contents related to career path
Study of more advanced topics related to 
career path, and creative and efficient 
solutions for problems in other academic 
areas.

Understands environment and characteristics 
of text-based programming languages.
Understand the structure of sequence, 
selection, and iteration in programming to 
solve problems in daily life and to carry out 
some projects by using text-based 
programming languages.
Design, analyze and correct programming to 
solve various problems in various academic 
arears.



Summary

• Input-Process-Output
• Sequence-Selection-Iteration
• Block-based programming language
• Text-based programming languages

Concept

• Understand the structure of sequence,    
selection, and iteration in programming to 
solve problems and to carry out some      
projects  

• Design, analyze and correct                     
programming

Experience

• Emphasizing thinking process rather than  
language itself Remark



Step-by-step selection strategy

Educational 
Programming 

Language

Text-based 
language

Block-based 
language

Mission Type

Free Type

Mission Type
Mission-solving game format with low 
degree of freedom

Free Type
Free programming activity format with 
high degree of freedom



ENTRY as block-based programming language

‘’

• ENTRY is South Korea's programming language platform 
developed by the Entry Education Research Institute.

• It is a main block-based language used officially in Korea 
for elementary and junior high school students. 

• It is similar to Scratch developed by Mitchel Resnick, MIT 
Media Lab.

• Visit play-entry.org to provide English version for learning, 
creating, and sharing. 



Entry Demo

play-entry.org



Coding Fever: Private Institute for coding



Key success factors and challenges

• Developing curriculum and materials to make 
computational thinking essential

• Teacher training 
• School facility & physical infrastructure 
• Holding seminars to spread of software culture

Key Success Factors

• Insufficient number of teachers 
• Lacking the number of teaching hours

Challenges



Teacher Training

Teacher Training

Training pre-service 
teachers at teacher’s 

college

Strengthening capacities of 
in-service teachers at various 

teacher training courses 

Professional in-depth training 
on computational thinking at 

graduate level

A training programs by each 
school level and regional level



Development of textbooks and various educational aids

- Development of certified textbooks according to curriculum

- Development and supply of various supporting materials

- - Development of modular textbook in workbook form



Statistical Thinking 



Statistical Thinking

• Statistical thinking is a procedure: 
§ to quantify data or information (describing)
§ to identify a meaning of the quantity (making knowledge)
§ to infer the whole from the partial (inferencing)
§ to correctly make a decision based on inference 

(applying)
• Statistical thinking is widely used throughout 

society as a rational tool for understanding 
uncertain phenomena



● Current Status

• However, the traditional statistical education 
was insufficient to improve the statistical 
thinking as an important tool in daily life, while 
only learning statistical knowledge based on 
calculations on a table. 



Practical Statistics

• For the era of the 4th industrial revolution in which 
processing big data is important, MOE attempted to 
convert statistics education into an activity-oriented 
education where students experience the whole 
process of statistical activities, such as problem 
posing, data collection, analysis, and making 
decision.



Importance of Statistical Thinking

• Statistical thinking are no longer an exclusive 
possession of experts, but is a grounding 
attainment for ordinary people to be able to 
make reasonable statistical judgments in 
their ordinary life.

Statistics is 
important 
everywhere!!



2015 curriculum 

The 2015 curriculum emphasizes “practical 
statistics” to collect and analyze real life data: 
• It is for training “statistical thinking” to collect, 

classify, organize with table and graphs, and 
interpret data.

• It encourages students to use computer 
software “Tongramy” developed by the 
National Statistical Office

• Sampling and survey as data collection 
method introduced in the media is 
emphasized 



● 2015 Curriculum (Elementary)

Area

Key 

Concep

t

Goal
Grade

Activities

1~2 3~4 5~6

Data 

and 

Likeliho

od

Data 

Treat

Collecting, 

classifying, 

organizing and 

interpreting 

data is a major 

process of 

statistics.

Sorting,

Table,

Graph using ○, 

×, and /

Simple picture 

graph,

Bar graph,

Lline graph

Average, 

Picture graph

Rectangular 

graph, Circle 

grap

Classifying, counting, 

making a table, drawing 

a graph  representing, 

collecting data, 

organizing, interpreting,  

understanding, using, 

comparing, problem

solving

Possibli

lity

Experience in 

numerizing

possibilities is 

the basis of 

probability.

Possibility



2015 Curriculum (Junior High)

Area
Key 

Concept
Goal

Grade
Activities

7 8 9

Probabi

lity and 

statistic

s

Probability

probability to 

quantify  likelihood 

of an case occurring 

is an important tool 

for understanding 

the uncertainty of 

society.

Probability 

and its 

basic 

properties

expressing, collecting, 

organizing, drawing 

graphs, making tables, 

interpreting, describing, 

judging

Statistics

Statistics that collect, 

organize, and 

interpret data 

provide basic 

knowledge for 

rational decision 

making.

Organizing 
and 
Analysis of 
Data

Representative 

Values, 

measure of 

dispersion.

Correlation



Area
Key

Concept
Goal Content Activities

Probability

and 

Statistics

Number

of cases

There are systematic 

ways  of obtaining the       

number of cases in            

various contexts and         

contexts.

Number of cases

Permutation and 

combination

Counting cases,

Calculating,

Problem solving

2015 Curriculum (10th grade)



2015 Curriculum (10th-11th grade)

Area Key Concept Goal Content Activities

Probability

and 

Statistics

Number of 

cases

There are systematic ways  of obt

aining the       number of cases   in            

various contexts and          contexts.

Permutation and 

combination,

Binomial theorem

Counting, 

categorizing, 

quantifying, formatting, 

comparing, 

understanding, 

explaining, Technical 

tool using, collecting, 

investigating, 

organizing, 

interpreting, 

reasoning, judging

Probability

The probability of quantifying the 

likelihood of an event occurring is 

an important tool for decision 

making.

Meaning and use of 

probability,

Conditional

Probability 

Statistics

Statistics that collect, organize, 

analyze and estimate data are 

important tools for understanding 

and predicting the future of 

modern information society.

Probability 

distribution,

Statistical 

estimation



But…. We have a big 
problem and Challenge!!



Curriculum Assignment in Many Senior High 
Schools  

subject Units 10th grade 11th grade 12th grade Total Units

1st

semester
2nd

semester
1st

semester
2nd

semester
1st
semester

2nd

semester

Math I 4 4 27 
(Humanity)
37
(Science)

Math II 5 5

Calculus I 8
(Humanity)

4 4

6
(Science)

6

Calculus II 6 6

Probability and 
Statistics

5
(Humanity)

5

6
(Science)

3 3

Geometry and Vector 5 5

Advanced Math I & II 5 5

5 5



Issue: Statistics needs Independence?

• Statistics has been part of mathematics 
curriculum.

• There are strong argument within statistics 
scholars for statistics to be an independent 
school subject because statistics is so 
important in this digital network era, but it is 
not treated well with enough time slots at the 
situation that mathematics is more 
emphasized in various tests.



Issue: Mathematics teachers can teach statistics 
properly? 

• Basically deductive thinking is used in 
mathematics but inductive thinking is used in 
statistics use. 

• Mathematics teacher have not trained 
statistics in university level and even in in-
service courses. 

• In particular, in high school level, mathematics 
teachers do not have a proper ability to teach 
statistics with confidence. 



Final Remark

• Korean society began computation thinking 
and statistical thinking from 2018 under the 
2015 current curriculum. 

• It comes from the fact that CT and ST are 
two key competence for booming up the 4th

Industrial revolution
• But, it is just beginning step!!
• We have many tasks to be overcome.



Sharing 
Teaching 

Materials and 
Aids and 

Case 
Examples

Joint Study 
and Sharing 
of Policies

Instruction 
Model 

Development

Request for International Cooperation on  
Computational & Statistical Thinking 
Competency

Developing 
Evaluation 

Tools to 
Measure and 

Diagnose



Thank you
for listening


