&+ -

*

#ase CIX|2 28 X 55| = 2 X|
- Journal of Digital Contents Society
- Vol. 23, No. 6, pp. 1067-1075, Jun. 2022 M) Check for updates

O|2iA=] ChH|

= 1
i
ststm 4+

Sl CIA[E-Al £ WIS Slot u &

i

o
£

F W

Ho
K
4>

A study on digital and Al literacy education to prepare for Future
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In order to develop the necessary competencies in response to changes in the future society, the 2022 revised national
curriculum was announced. In particular, the reinforcement of education for cultivating digital and Al literacy for elementary,
middle and high school students has emerged as a major content, and the curriculum is being restructured and developed for the
full implementation of the high school credit system. In accordance with these changes, in relation to digital and Al literacy, we
would like to examine the main points of the 2022 revised national curriculum for the correct direction of science and engineering
education from the point of view of mathematics education. We look at the demands of the field related to the development of
digital and AI literacy, the contents of current secondary education in Korea, and examples of foreign countries. This study
examines education on computational thinking and artificial intelligence in mathematics and suggests tasks for science and
engineering education in Korea. First, it is necessary for teachers and professors to understand and recognize the current changes
in secondary education. Second, it is necessary to prepare and discuss appropriate tasks in the computing environment and support
such as environment construction. Third, it is necessary to establish an environment for computational thinking and artificial

intelligence education, as well as research and support for it.
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Computational

Digital Literacy Thinking

Information Education

Digital Intensive Course

: All Subjects

+ Digital application ability and
sensitivity, data expression
Digital Basic Learning and Digital
Convergence Class

+ Cultivation of logical and
procedural problem-solving skills
in subject learning such as
mathematics and science /

+  Cultivation of information
processing performance using
computing tools such as basic
coding

+  Learning the basic concepts and
principles of tumputing in Al, SW,
and informatization digital
domains

» Operation of advanced courses
related to Al and SW through
high school credit system and
common curriculum
» Support for fostering
professional competence in
various fields such as general
coding and SW education | .

.
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Fig. 1. A plan to organize a curriculum for cultivating
Digital literacy and Computational thinking

1069

o|2fAlE] CHE|E 21T DX -Al 22 WSS 2|8t DE

A A A 2AGe wEH QAT AR WAL
ATz eI Aelioel ok s o o whe} A%
49l shard Au wAE Ao g WA 7S v
= 5 AN W8S Bt o Sol, Fehne] wahE
A4 9wy ws gestel sk AR @
(28 A5 S7HS B9 ARAS S o] 4 1 71 vl
e} jugtow A BEL S AEATS Suak 68
AR ol WA AT, wh ulg Alsiel Bl

o o=
Fo, Q13X %5ol th3F e<5(learning about Al) & &S

=

= =
= =

=4

ar
o

ols

ol
B
P‘L
K
o
X
a
N

A%, W3k BA 9
SEEERRLIEEE)

W 7147y WATE 7]
gk, vt g ATz
chre 41714 ok 3
B, 53} w3 <l
NFA /)%, HlolE] e, A

>

N

(6 ol 4m M my 8 E fo
o

et vhAlo] wel BE 0l W8-S EE

=~ o 5 S =
E A% YR 5 YRS WE /1F

+ Identifying the important
| (core) elements in the
+ problem situation (context)

Exploring certain recurring
trends and reqularities in
natural phenomena, etc.

—
o Learning
software principles

\ |
Example of a subject class |
‘\ activity (elementary school)
\ =i )

Constructing a problem-
solving process using core
principles

Programming a solution
‘ process using computer tools

[math] Finding regularity in
arithmetic operations
[science] Find commonalities
and differences in living

[math]Arithmetic operation
problem solving strategy
[science] Understanding the
scientific inquiry process

*  [math]Arithmetic operation

v with different digits

+ [science] Identifying habitat

4 and structural characteristics

» [music] Identify the subject of [music] Connecting different [music] Creating works
v thewiork scales through scale coding
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. Examples of activities related to learning the
principles of artificial intelligence and subject
classes

[math]Arithmetic operation
using engineering tools
[science] Animal-plant
classification programming

+

things
[music] Identify the subject of
the work
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Table 1. Contents of <Artificial Intelligence Mathematics>
in the 2015 Revision National Curriculum

area content learning element
attificial intelligence | _athematics - truth table
and math related to artificial - Flowchart
intelligence
— Representation of
representation of the | text data - Vector
data — Representation of | - Matrix
image data
— Classification of - Similarity
Classification and data - trend line
prediction —Trends and -Conditional
forecasts probability
- limit of function
‘Differential
S —Optimization and | coefficient of
optimization L . : )
decision making quadratic function
- Loss function
- Gradient descent
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® Survey Results for Matrix

61.45%(270people)
Total
38.55%(171peaple)
53.52%
s - e
46.48%

(152people)

Mathematics majors —
and other researchers 14299 85.71%

(12900ple) (72pecple)

Mathematics 76.67%
education researchers P (23peogle)

(7pelple)

0 2 20 a 0 & w0 £ ©
Arranged in common subjects Arranged in career elective subjects

Survey results on content elements of space vectors

Total 7 35%

_ 32.65% (T44people)
(297people)
62.69%
T N =7 1% a2
(205)
Mathematics majors s y 8571%
and other - 4.29% @
researchers ey
Mathematics - - — - - . 557
e I > @
researchers

(10)

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00%
Excludes equations for circles, includes equations for spheres
Includes for circles, excl for spheres
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Fig. 3. Survey Results for Matrices and Vectors
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PARTIE B

' .
' .
H Chaque adhérent verse une cotisation de 10 euros par mois. Le trésorier de l'association s
4 souhaite prévoir le montant total des cotisations pour I'année 2017, s
. Le trésorier souhaite utiliser I'algorithme suivant dans lequel la septiéme et la derniére .
ligne sont restées incomplétes (pointillés).

1. Recopier et compléter I'algorithme de fagon qu'il affiche le montant total des cotisations
de I'année 2017,

S est un nombre réel
N est un entier
U est un nombre réel

Variables

Initialisation S prend la valeur 0

U prend la valeur 900
Pour Nallantde 1212
Affecter a S lavaleur .........
Affecter a U la valeur 0 75U+12
Fin pour

Sortie | e

2. Quelle est la somme totale des cotisations percues par I'association pendant
l'année 2017 7

oAl
Fig. 4. Examples of Mathematical Baccalaureate
Questions in Algorithms and Programming
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What is computational thinking?

oolems. Howsver,

woys

corcL‘e @ human; or bath, con understand.

The four cornerstones of computotional thinking

Thare are four key techniques [corn

) to computationcl

thinking:

" ﬂecnmposmn

king down a complex problem or systam

Pattorn recagaition

Computational thinking in practice

2 comple that, ot first glance, we don't know
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Fig. 5. An Introduction to the Four Competencies of
Computing Thinking in the UK and Guide to
Learning

o

ut
td
-
o
=
il
X
2
oo
ol
rg
ol
4
o

ut
[H
il
M
&L
of
i)
2

i

¥o, Ho

2o
£y
=
&
N
S
ot
=
=
=
2
f
il
Y
ol
_O‘L
K
1%
oy
]

o

oo
=
ol
f!
%9,
vl
—
s

q
01 n|ZjALE] & 9lgh shulul S
HZ524 &8-& Zxsta vk ghal 7o
]*Pﬂg} Geogebra, Excel 59 AZEY|
Hol ml=a ATd=9] FEagoaE A Y
vt i%}i@r F=ro] gAY HaszA e &8-S 3
skl AuH15]. EZHxE txd 5’—% Ahe flsto]
‘Sesamath’@F= =2}l APIEE 293tal =,
Sesamath™= 1081d9] e-n A2 &-85)7|% 5}, takst
2Rl A S AlFeth S 20154 A= QIR gl o)
3ol A ‘Qle]yl Z2A(Internet Plus) &% AZo] o
A w53 QIE Y] Fge] 7HEskE AL Qlck

ok FE
X
) _VL W, o,
o N 2 filo
o

mlo

_hL ru
_Q
Ll
]



V. stoflM HFY Abaet O

SA

47} A A2 s = w2 Al $8ke] S84
o] OIFE 1L glow T8 o] U= #a FAR I3 Y
tlole], Zzaew Fol AAEAL JeH31[81[9][10]. &
e T FE, NGS5 E, oA AL 55 EEshs
Moz I 22 Z}QJA ool sl Abazatar A&
H ARERY 3xpde] gl digk 28S =5 5 e
sHolt). nE Aldie] 3D oA} 3D ZHF ] W= <l
3 FEasolA F3E 7lEke] Fade] v FaAEt
[16]. =239 S5 3HAo] Apal ] Atars) s v
FrosM U] H& FEo R oA AlaL WS A th
2 aHS 8l ARlo] AUar ol 78HA s e ofs

E A T e SAlol Zpile] 47814 ofolt]olE o] &
ato 7] Ao Al e gho =M thekeh EAIE skl ov 9l
EAEES T S otk

712 ) g ol A oFA

R L e B R S R Pﬂﬂﬁﬂ =R

ol ok 714 1ol AAHA 2R Abaol] FEaA o
NIL o= AP a5 st ‘/PEP)'E‘r $2ukg} 2015 oS
1}%401]1\1 Computational thinkingS ‘AFY Alu#’'o® ¥
B Al ES <AHR> nFoA] F7E ko R
"] siolt). SElvEldl A HFE Al u S
Qu|sh= Zog g qlh
F g g A 3l 5
I, = FHIFEIR Ao

aL
=

-
&4

U
3

2
[e5
rlr _1>~

o,
my T
ols
ol

o
2
(3 m

Kl

k]

Ho

&

>

E o

o2 fl
it
re

i
)
&

o5 Afolel] ¥ Qo3

HokH13].

2 >
o
30
=
E

)
i)
=2
R
o

=
o,

n}‘i
° d4 o2
ol 12
>~ 9
>
T
=

S M 1 AE Aol TR B o
otol kA e T AT el A

ERIAYE FFE} ol F 5 =S sk Aolv]
1 AL ]S o))

=
{F

W
iil&
NN

re o

o ﬂ
2k
it
Ll

£

)

[S)

ro. of
%

ol o

il

el 3 o
rlr o
gy
3 3o

_Ll OE
1 5 g
o ofl

o B
Zim
Ly
iy
)
rm{m

>~
>

fd
il
)
2
D)

0~
my,

=
s

—
w
i
—

X
oy &
>

=

oo ot
©

,4
o

AgerozM 28H4 Alalg Beksh=

1073

ol2iALE| CHE|E 21

b shie) BAls s 5ok
7] Sl AFE AbLel
asptlaL FASEA AR Al 7

H3h E 29} o] ANSHSIHIT)

—

[e)

2015 714 ns2gL
AEA =Ygl HHA] ©
FEE wgkov gyt <l
Al AR AL & 4= Qdeh AlE 431/\
Kol A AAEE A SAHBALS] o gk F
G} deP ol whe} wFel A Q1F A TS
£ 9A] &bs] e Elo] gith

skl QF A Fste] wEo] g
o] o= 4=8F, ‘PAG] i3t 1= _wl’, ‘
BAA 27, BET o, A mdy A=
s} 2 AAISIATE A5 A 4 55t LH%i e
g, Wy, 718} 3r, &5, VEYD, Aua, 71E5A
FwA, wlo|= B, TS g, v, H A3} ogar
< AAEIGIT, olel o velrt 1 A1s 3 ?iﬁlékﬂ
7] S E A=sET HA|

E3HS(9]
Ryel o 71324e) Uﬂ % A

so] xEgo] ol

E

)

=
=}

Nt
fl

o

o] &} 3]

J

anls =)

-
E‘i? B A4, e ¢ %A gl Raskhe o

58] AeAs A 9@ w5k 48 awggow
AFAe] F5 B8 529 vHlolE, S, HAE v}
o] o] Fast g7k W% o) de] wETgelA A
R A, 12 o) &, e} U o)) vl 1)
8 F7bslok & W ash glrka FASTH 18],

collecting data
Modeling and\Simulation

computational \problem solving
systematic thinking

Computing
Decomposition
Pattern recognition
Abstract
%

Progamming
Built-In Program

Math Edu

Mathematical problem solyifig/expression
Mathematical Concepts/Principles

38 6. AFE AL, HRE, Feusel 2

Fig. 6. The relationship of computational Thinking,
Computing, and mathematics education.
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Table 2. Perez‘ theoretical framework for CT disposition in
mathematics education

Dispositio | Definition Levels
A tendency Learner demonstrates a
to willingness to engage with
experience high ambiguous situatiqns/stimuli as
Tolerance ambiguous valuable opportunmes for
for situations discovery of that which she or he
.| orstimuli does not yet know
ambiguity — —
as Dev Learner may exhlblt negapwty in
enriching elopi the face of ambiguous stimuli and
and ng situations and/or may seek to
engaging avoid engaging with them.
A Learner encounters challenge in
to tgggﬁgsg _ th_e task and continue_s Fo.engage
- high | with the challenge until it is
Persisten \tlr)omgi%taci)r: resolved or until there is an outside
ce on constraint.

e effort when -
difficult dealing Learner encounters challenge in
problems with a D ev | the task and continues for some

challenging elopi | time and/or makes one or more
task ng attempts to overcome the
difficulty and complete the task.
Learner does not encounter
No challenge and/or does not engage
with the challenge that inheres in
A tendency the task.
to Learner will see peers as
coordinate possessing unique perspectives
Collabora effort vand that can be brought meaningfully
tion  with ﬂegonate to bear on a shared task or goal
meaning through a process of negotiation
others ) ) A
with  peers high | @nd exchange. This learner will
to 9 take advantage of opportunities
accomplish for clarification and questioning
a shared go and display a willingness to pursue
a course of action that may differ
from what the learner would have
imagined individually.
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