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Case Study on Global Software Education in Schools
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Abstract

With the advent of the Fourth Industrial Revolution,

software(SW) education has become a

necessity, not a choice of those who live in the digital age. Recently, many countries around the

world have been actively promoting software education based on Computational Thinking(CT) for

K-12 students, so software education in schools has bigger meaning as basic literacy education of

future digital generation rather than coding skills. However, the integration of software education as a

formal curriculum in schools is still ongoing in even other countries. Korea is also pursuing software

education, but it is in the beginning stage. Therefore, we need to study the cases of other countries

that have already started software education at the national level. In this paper, we first investigate

the software education cases of three countries, e.g., UK, France and China with a respect of

background & educational objective, development stage, and curriculum and we suggest education

policies that software education can settle in Korea schools to foster a creative talented people.

» Keyword: Software(SW) education, Computational Thinking, SW education in England, SW education

in France, SW education in China
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Table 1. SW education in 2015 revised curriculum
level before current major contents
Life and .
. . . Problem solving,
Elementary ICT in info. in .

. . Algorithm,
school Practical Practical Proarammin
(2019~) course: 12 cu course: ora g

Information Ethics
17 cu
Middle . Informatics CT*base(.i
Informatics . Problem solving,
school (electives) =| (required) Algorithm
(2018~) : 34 ou gorithm,
Programming
. Informatics Informatics Algorithm,
High school .
(2018~) (advanced (general Program design
electives) electives) with other subjects

source: Ministry of Education, 2015 National curriculum

Case study on SW education

1. England

1.1 Background and Educational Objectives
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Table 2. Change on SW Education in 2014 Revised Curriculum

before 2014 after 2014
subject ICT Computing
name
* Computer science major and
Focusing on using basic disciplines
contents Apps on Windows * How to use SW and how it works
operating system in real life
* Practice of programming

1.3 Curriculum
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Table 3. National curriculum in England: Computing

Elementary school

Middle & High school

Key Stage 1
(age: 5~7)

Key Stage 2
(age: 7~11)

Key Stage 3
(age: 11~14)

Key Stage 4
(age:14~16)

understandin
g algorithms
and programs

program design
/coding/debug
g— ing for some

design/usage/
evaluation to
solve problem

understandin
g concepts of

production &
usage

goal in real world computer
implementin ) rogram science,
. P ¢ variable format p g ) L
simple implementation | creativity
based 1/0 )
program and , understanding | (advanced)
) process )
debugging algorithms
logical
thinking more than 2
based algorithms programming problem
program languages analy
prediction sis/solving/d
digital esigning
contents . based on CT
Internet boolean logic

understandin
g how to use
information

technologies

exploiting web
search tech.,
selecting &
ranking search
results

manipulating by
data type (text,
audio, video)

online privacy
education

online privacy
education

. selecting .
privacy software based understanding
education . HW & SW

on device
merging

various Apps

online privacy
education

source: Dept. of Education, England: ‘National curriculum in England:
computing programmes of study’ [7, 8, 9]

gl AFE FEE 712 g A olE)E upge

2y = Stage HE SHIE
o] o]gof & WA Thol=elRlE Hrh FAA SR AA]
AW Ly, TR hde 12
=4 F2 Uxd Zd=o) Az 2 gk
olgl], AAl-IY -4, HAFE WEA, AZES

ATES

R7)E]

oj9] olal & Mul 243}, HFHA Ala, U, =,
LMYESo] X2 EH“J Ao, 2l Zato|HA] 1gla, Het
} Key Stage ¥ JAuS 82 <&

HUeS v, 259 e e

e
el %w e A 4 9 42 1o s

Table 4. Detail contents in each key Stages

step details

e understand what algorithms are; how they are
implemented as programs on digital devices

* create and debug simple programs
Key ¢ use logical reasoning to predict the behaviotr of programs

Stage 1 * use technology purposefully to create, organise, store,
manipulate and retrieve digital content

e recognizse common uses of information technology
beyond school

use technology safely and respectfully, keeping personal
information private on the internet or other online
technologies.

design, write and debug programs that accomplish
specific goals, including controlling or simulating
physical systems; solve problems by decomposing them
into smaller parts

use sequence, selection, and repetition in programs;
work with variables and various forms of input and output
use logical reasoning to explain how some simple
algorithms work and to detect and correct errors
understand computer networks including the internet;
how they offer for communication and collaboration
use search technologies effectively, appreciate how
results are selected and ranked

select, use and combine a variety of software (including
internet services) on a range of digital devices to design
and create a range of programs, systems and content
use technology safely, respectfully and responsibly;
recognizse acceptable/unacceptable behaviour

Key
Stage 2

design, use and evaluate computational abstractions
that model the state and behaviotr of real-world
problems and physical systems
understand several key algorithms
computational thinking

use two or more programming languages, at least one
of which is textual

understand simple Boolean logic and some of its uses
in circuits and programming

understand the hardware and software components that
make up computer systems, and how they communicate

understand how instructions are stored and executed

within a computer system and how data of various types
can be represented and manipulated digitally

undertake creative projects that involve selecting, using,
and combining multiple applications

create, re—use, revise and re—purpose digital artefacts
for a given audience

understand a range of ways to use technology safely,
respectfully, responsibly and securely

that reflect

Key
Stage 3

develop their capability, creativity and knowledge in
computer science, digital media and information
technology

develop and apply their analytic, problem-solving,
design, and computational thinking skills

understand how changes in technology affect safety,

Key
Stage 4 |

source: Dept. of Education, ‘National curriculum
computing programmes of study’ [7, 8, 9]

in England:

2. France

2.1 Background and Educational Objectives
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Table 5. SW-related subjects in K-12 curriculum
s§2| (Iiﬁgz) #cycle curriculum
e cP() Coding learning based on
| Cycle 2 appropriate sw use to improve
e CE1(2) (basic understanding of the surrounding
m world
study) ) )
e CE2(3) — Understanding of simple
n algorithms at the next grade
! CM1(4)
a Cycle 3 ¢ Focusing on abstraction in all
r CM2(5) (compre areas of everyday life
y hensive ¢ introducing formal programming
6eme study) and education
m (Ele. 6)
i
d 5eme (1) Cycle 4 Informatics continues to math and
d (advanc technology
| 4eme(2) od — Making algorithmic thinking to
e be the basis for logical thinking
3eme(3) study) development

source: ‘L'école élémentaire’ & ‘Les programmes du collége’ [14, 15]
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Table 6. SW-related subjects in cycle 2 (Mathématiques)

chapter related knowledge student activities
Number and . Learning the required
. Implementation of . I .
calculation arithmetic operating skills with respect to
(integer . the num. of operations and
. algorithms for +, —, * .
calculation) properties

source: ‘Programmes pour les cycles’ [14]
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Table 7. Summary of SW education in 3 countries

Curriculum Stage & Contents special feature
E | National curriculum | from age 5 to age | For the first time in
n | in England: 16, SW education | Europe, CT based
g | Computing are exeucted thinking processes
| programmes of according to and coding are
a | study development stage | mandatory in
n primary&secondar
d y education
— Socle commun de | Understanding and | Computer science
connaissances, de | writing algorithms: in France is not an
compétences et de | — Cycle 2-3 Math, | independent
F | culture) Project — Cycle 4 Ch. Math | subject, but rather a
r — Programmes and technology in part of math &
a pour les cycles math education technology
n — Cycle 3 Ch..
c Science &
e Technology
— Cycle 4 Ch.
computer science
and programming
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National long—term
education reform
and development
plan(2010—2020
#F):

The detail contents
of the
comprehensive
activities including
the contents of
'information
technology' are the
development and
education

® > T

suggest to conduct
education over 630
hours for 9 years in
elementary school
(grades 3 to 6) and
middle school
(grades 7 to 9)

— Mandatory
information
technology
education for
elementary, middle
and high school
since 2000

— 2001 designated
elementary school,
2003 middle
school, 2005
designated high
school info.
technology
education course

2. Suggestion in software education
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Table 8. Suggested SW education curriculum

level subject major contents

¢ 1-2: understanding how & why to use
digital technologies, online privacy

education
Elementary | Informatics e 3-4: understanding algorithms and
school (required) programs, implementing simple

program and debugging
e 5-6: program design, coding,
debugging for some goal

design/usage/evaluation to solve

Middle Informatics | problem in real world, program
school (required) implementation, understanding
algorithms
) . nderst i
High Informatics understanding concepts of computer

science, creativity (advanced), problem

hool i ) : .
sehoo (required) analysis/solving/designing based on CT
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