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ABSTRACT

Computer education in France has begun in the 1960, and the education system covering elementary and middle
school was completed in 2018. Since the industrialization of France, the research on the instructional method and
system on computer science education had been conducted for over 60 years as a core skill to prepare for the fu—
ture society. There are four major implications we have figured out in this study. First, each achievement goal to
be achieved is set based on the hierarchy of school grades. Second, the full establishment of computer science
education was completed in three years after the curriculum was announced in France. Third, the contents are
presented to enhance problem solving ability through programming algorithms based on the balance between com-—
puter literacy and the concepts of computer science. Fourth, the contents of integrated computer science education
is considered with in the lower grades of elementary school, and it is proposed to deepen understanding and pro—
gramming of computer literacy and the concept of computer science as the grade and school level get higher.
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L’école ne peut ignorer l'importance du
numérique qui intervient aujourd’hui dans

toutes les disciplines.
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<Table 1> History of Research for Curriculum of International
Computer Science Education

Country Title Year
. Analysis and Implication about Elementary

India Computer Education in India[21] 2014

Japan A Study on Elementary Computer 2014

Education Curriculum in Japan[20]

. Review of Software Education based on
Finland 4 Coding in Finland[22] 2015

Study on the Implications about Curriculum
Estonia Design through the Analysis of Software 2015
Education Policy in Estonia[23]

The Research about Policy Background of

England Computer Science Education in UK School 2016
. Lesson from the UKI[4]
The Concept of Computational Thinking through
Analysis of Computer Education Framework in
the United States and its Implications for the
Curriculum of Software Education[24]
Comparisons  of Information Education
China  Curriculum and Contents of Local Textbooks 2019

at Elementary Schools in Korea and Chinal5]

US.A. 2018

<Table 1>¢l4 AAE &L ARF33] =8
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oA Fjéle] SWaLSa# AAAT T wHHGI A
H A77E AdE =g dAg ASE 7 F7bel o
g AT AT Aol AAH dE AE AHE F
Ak 7 ZIke] AZE O uG B B AA7A|
A&E 3 glo Yo A HT ARe AFHLE
Ao MER 2TEgo]nfo] F3H 1 Yrks Fol



i)
rlo
0
=
=
M
i)
v
[
&
{m
o
2
=
Ho
tlo
4

™
ok
=
0
rir

_>|~I_,
o
=
fo
=l
o
1o,
=
ol
:{,
[
[l
{m
:‘(_2‘1
2
Bk
fo
1o,
o
to
il
do

AZEJAAUES AFAgRPgoR P Ae
vk Svkse] ASS AvEW giAHer 253
oAl szt A ] A&HGE e FHE AZEI 0
WES AAEIL ke S AHE 19l &%
Edoln&s AAsy Qe UHE $eveE nEd
AAAR R wol Lzl Hrtse A3 Awny
olgfe] <Table 2>9} o] LZEJO|NES HA s

<Table 2> School Level to Learn Coding

School level to learn coding
K Elementary | Middle

Country

Estonia
England
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<Fig. 1> Coding Education Tools(Shin & Bae, 2015)
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<Table 3> School System in Francel2]
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School Grade(Level) Age  Cycle
Preschool - 3-4 B
Kindergarten - 5
Cours préparatoire (CP)  6-7
Cours élémentaire (CE1)  7-8
Elementary Cours élémentaire (CE2) 8-9 école
Cours moyen 1 (CM1)  9-10
Cours moyen 2 (CM2) 10-11
6eme 11-12
. H5eme 12-13 .
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<Table 4> French Computer Science Education Curriculum of ISN[8]

Elements Knowledge
Binary representation
Boolean operations
scanning
Representation  formats
of Information = Compression

Structuring and organization of information
Persistence of information
Non-rivalry of information

SimpleAlgorithms
Search an element in a table sorted by
a dichotomous method
Sort a table by selection
Add two integers expressed in binary
Moreadvancedalgorithms
Merge sort
Searching a path in a graph by a deep
path (DFS)
Search for a shorter path by a path in
width (BEFS)
Data type
Function
Correction of a program
Description languages
Computer Architecture
Elements of architecture
Instructional game
Networks
Point-to-point transmission
Addressing on a network
routing
Supranationality of networks
Initiationtorobotics
Discovery of a robotic system and its
programming

Algorithms

Language and
programming

Hardware
Architecture

Zyzrel of el A= 2] (Savoirs), C’33k(Capacités) A
#1715 (Observations) 2.2 A ¥ o] % AE e
<Fig. 2.>9} #o] AAlste] <Table 4><>ﬂ AN A 2]

Savoirs Capacités

Représentation binaire

Un ordinateur est une machine qui
manipule des valeurs numériques
représentées sous forme binaire.

octet, mot.

Opérations booléennes

base (et, ou, non, ou-exclusif).

Manipuler 3 l'aide d'opérations
élémentaires les trois unités de base : bit,

Exprimer des opérations logiques simples
Présentation des opérations booléennes de par combinaison d'opérateurs de base.

Observations

On met en évidence, sous forme de
questionnement, la présence du numérique
dans la vie personnelle et professionnelle, au
travers d'exemples.

On découvre les opérations logiques de base
a l'aide d'exercices simples et on met en
évidence ces opérations dans les
meécanismes de recherche.

En paralléle avec les séances d'algorithmigue,
on peut expliquer le principe d'addition de
deux octets.

<Fig. 2> Example of French Computer Education Curriculum with ISN(Ministry of Education in France, 2012)[8]
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3.4 The French Digital Plan for Education
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<Table 5> A New Computer Education Program by the
French Digital Plan for Education[9]

Age School Theme

Movements in space thanks to software

9 Elementary and activities
9-12 Real initiation to programming
12-15 Middle  Algorithmic and Computer Programming

15-18 High Computing and Digital Creation
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<Table 6> Standard for the Mobile Equipment(2]

Part Requirement
Memory A minimum memory of 16 GB
Screen A touch screen larger than 9 inches
A camera which would be particularly useful
in EPS.
Hours An autonomy of use of 8 hours

Camera

Weight A maximum weight of 1.2 kg with accessories

Protect A protective shell
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<Fig. 3> Instructional Purpose for Computer Science Education in each School Level
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