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Development of SW education class plan using artificial intelligence
education platform : focusing on upper grade of elementary school

ABSTRACT

With the development of artificial intelligence, a lot of platforms have emerged that enable anyone to easily ac—
cess and learn about artificial intelligence or create artificial intelligence models. Therefore, in this study, we ana-—
lyzed various artificial intelligence education platforms and developed and proposed a SW education class plan us-
ing a framework-based artificial intelligence education platform for activating artificial intelligence based SW
education. The artificial intelligence-based SW education framework aims to cultivate artificial intelligence literacy
on the basis of computational thinking. In addition, a learner-centered project class was formed to include ele—
ments that could be fused with real life contexts or other subjects. Using this, with the theme of creating an ar—
tificial intelligence program to help separate garbage collection, a six—hour project-based class was developed and
proposed using practical arts, social studies, and creative experiential activities. This project class was organized
using a platform that is not difficult, such as Al Oceans and Entry.

Keywords : Al SW education, Al platform, Al framework, Al literacy, Project based learning
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<Table 1> Differences between Project Based Leamning and gorng HEo AF%S MES = Y, Ao ge

Traditional Learing Ao i MY Ea )& 5 Ak WA = S

Traditional Learning Project Based Learning S A Wgor dHor E3 7he Ao ofd

Content Comprehension SEA A1 olsfeta, Hag st W8S Aludl

Knowledge about facts Understanding nf concepts oFstAl A 7, SEAt 222 27| 2E g T
and principles g2 718 & Ao0]

Learn “building-block” in |Developing skills on complex
isolation problem solving

- - - 2.2. OECD Learning Framework 2030
Follow the curriculum strictly| Follow learners’ interest

From block to block or unit{Larger units are formed from

to unit complex issues and problems OECD 34 2030 Abd 2018'dell hatel] 9 ehsh

S Aol Aelo] B AAel 20304 eI, A3l

Centered, based on discipline| Diverged interdisciplinary

Provide source oflearning A AE Gelst] 8 arss 97 LS vde
Lecturing, The master |materials and participant in 2 3, s5AE S8 WEke el Al A F el B
learning, As partner nlglom ek ulatm @S FHoksly] 9§ W
Procgss and product, Real o gasd) g 224 Zxaa] ‘9H(Well-be-
Product, Score from tests, achievement, Standard o s R e ol b
Camparing one another, performance and ing)'s Axsh=dl ol W&o FHAQ Hxes v
Reproduction of information| development from time to kAl A1y} mE) AR Aoz Y Sl A
time Aol J-2 77, Aol Wt VHE o] 2 A
Learning Materials are Learnlng Materials are Blo]al ALE] A FFo Ao A)olet ALY AZAA, Al
Text. lecturing, presentation Authentic sources, textbooks, I RREPS o] Eo 2}%] ARl 2 ow] B
’ &P interview, documents.etc. omAe] ol gol Hid s ofvdnt
Technology Used Technology Used gz AAIT ‘FA K AR gyt zE
ology - Main, integral, Hot st FARX ALY & 9o AFYE el
Supporting, peripheral, Student tored T o )
Teacher centered For ut ent cenglrg . (?r Ao FAANA FasTl ARE Uz HelSolx
. , extensive students b HwA BAMoz 4 o
extensive tteta.lchers presentation or presentation wal ulkA, 42 sk UA=EDigital) #H
preseftation strengthen learning Al (literacy) ¢} dlol €l (Data) &€ 8 Al (literacy)d] £
Students work by ) Ax 7FxHEr),
h I Students work in groups, B
éemsi'xtf.es, Collaborative (Fig. DellA 218 & %ol 97 ZddYgazA
ompetitive B}
P st Uz WH(Learning compass)< A2, 27 & %

Students construct,

Students get information contribute. and ZEX Bk ol N 2e 7 AESH], A% 2A 67,
from teachers synthesize information A7 2rleke AAA, ANA dPAA Bxg Aol
<Table 1>94 ¥ & gFo] ZRAE sgas 5909
Abe SIS stgel A Bojetn, SIS nhzv}
X]i X SeatmA] BEe Aoy, s A ok 7t AF8AE VAL Jde A AdAHeR 7
A4S o wE BEL T AEAS Jom qm  S4E B BAAE AL e BAgn s,
ek £e1sl 3 WA ol An pad 7 RAE B 9yes vada 450z o)
sty +9 Al Uk ARES AT ¢ QA |, EOE CPAE SR Havh sina A2ssia ol
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<Table 2> The material of artificial intelligence education OECD learning freamworkg #¢tet OECD &
T 2080 ARIIA vlElel e Fab] Astel FAlHa
Domestic research Corrllxzrge problem sStFAE Axe A I AFAET #AH AAA %
solving T AFAT Wl E A 2 A wAE)
A Development and Application N _ o e
of the Tgaching and Ele)aming AEAe afel] W A4s TS W 2L
Model of Artificial Intelligence O Aol QFA S WEL TAS A S EEe
Education for Elementary . )
Students TSy AN TAHEAS B 23S ¢ e =
The Development of Software AE 7)1aF Z=0lo vksli= 7Ao] Zo HpEkolglT
Teaching-Learning Model based 0) EAE 7 FYes AEshs slo] F& Wdeleha
on Machine Learning Platform. wothall o}
Proposal of Contents and
Method of Artificial Intelligence 0
Education for Elementary 42. 2UYQ Q3Xs g EAUE 24
School Students
Al education framework 0
@, vlF GO A=Y FF, AtEEANE A
ATA% Wkl HAWKOR FWAFNA olFo]  AEo] FeSE AuAE olgdte] AFAY HUL
A7) SN A FRE AXSAL i Awk A4 wEa A8 2 5 ole U SRES 7Ea 9
dE9 o12o] Fodit}l 258ty WALES QFTA T L th EHo® 9= machine learning for Kids, 7=
Sof gt oA F84 diste] =& FHRUE 7t 9] ReadyAl, 3 codemao, J7}EE Al singapore %
A3 GARE IFA T wel g #A L} o EE A= HPES FHORE 2F 3 st An|2stal gtk
g v YelttH13], ol AFTAT Ko EE ol & codeorg® hour of code, mblock, google
g, W, FJr7t So] AAl £ dFe dA wALE teachable machine, ms lobess ¢l %74 & AFsta Q)
ofa) o]FAA7] fA AWt wAle] tigk AFAT nL = 7190 A 9 hskeE FEEFE At e 4
S Hd Ag7F 2o Wl o} ATA T wfe Eg AYEY, easy deepdt 2 e%’i%oﬂfﬁli 015 %]
o7} A s|ojop Bk 2% ofm gl
<Table 3> Artificial intelligence education non—-coding platform
Platform Al Oceans Easydeep MS lobe Teachgble Machine l.e arning | Deep dream
machine for kids generator
Developm MS Algorima MS Google IBM Google
ent (US) (ROK) (Us) (US) (UK) (US)
Learn about artificial|Solutions that can learn|Deep learnin|Allows anyone t|Provides hands—on|Deep Dream Gen
intelligence (AI), mac|artificial intelligence |g for everyon|o create machin|courses to train and|rator can create
hine learning, trammg e e learning model|build machine learn|mpressive visua
Purpose data, and b1as while s that can be easi|ing systems, and to|content through
urp exploring ethical issue ly and quickly ac introduce children t ollaboration witl
s and how Al can be cessed by web—|o machine learning. |artificial intellig:
used to address world based nce support tool:
problems.
User |From elementary sch/From middle school to|From elemen|From elementar| From elementary s|From elementar!
t t ool to high school |university tary school t|y school to unive|chool to high school{school to univers
arge 0 university |rsity ty
Models can be created|As a modeling and visu|Build, train, a| Three data-driv|Projects can be crea|Since the two i
and verified using onl|alization educational to|nd deploy cu|en projects are p|ted based on text, ijges are naturallr
y given data ol for education, it is pos|stom deep leajossible: image, a|mages, numbers, ajmerged through
In the process of leami|sible to learn and imple|rning models|udio, and pose. T|nd sounds, and ther|he artificial intell
ng a model, the learner|ment the concepts and|using a simpl|here is no need|e is no need to code|gence model, a
Feature |must leam to some ext|mechanisms of artificial|e visual inter|to code when cre|when creating mod|w work is createc
ent and then stop befo|intelligence without kn|face ating a model, blels. . SO anyone can eas
re to the ne|owing coding. ut the completed| Text and image mo|ly create art worl
xt. Providing experience to model can be ext|dels require Watso|s.
solve problems using ar racted with code|n API registration i
tificial intelligence later. n advance.
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<Table 4> Al education coding platform
. Machine 1 ing f .
Platform Entry Genie block Mblock ac nekie(ziasrmng or Al4children.org
Develop NAVER KT makeblock IBM Dalton Learning Lab
ment (ROK) (ROK) (China) (UK) (China:Hong Kong)
Purnose SW education SW education SW education SW education SW education
o platform platform platform platform platform
User |From elementary sch|From elementary sch|From elementary sch|From elementary sch|From elementary sch
target |ool to high school |ool to high school |ool to high school |ool to high school |ool to high school
Art(1if1lc1al 11ng§hgence
models related to 1ma
From entry, you can ges can be created, an é&wﬁlcé?ﬁugfcgnm%gg )
create artificial ntellijp. . Joonoe oo Id the created models| [ textg es, nu In particular, related t
gence models related ducati(?n t%]rou h bgloc can be applied and utili mbuggs and ];Iolaur%d, i is|© the Fluffy Bird gam
to images, text, and sp k coding and agmﬁ(:lal zed by block coding. SSlble to apply and dle it provides a course
Feature |eech, and can be progr intelli (ggnce exXDerionc Additionally, artificial E(t) ilize the am c1al int to experience reinforc
ammed with block cod g XD intelligence Blocks tha ement learning throug
- |e education using sma elligence model with s
ing to apply and utilize| "5 Sicers t perform spec1ﬁc func| 7ok Block coding or|! Plock: coding.
the created artificial in|™" SP tions can be used Imm ;i codin g
telligence models. ediately by providin, g
artificial intelligence
locks.
a B _ B . Digital Data
T Hd E5S ¢ ¢ Uk i34 SWus FHEQ literacy m literacy
g As QeI E AFAS B 37 7552 A BoE
_‘g_-a—]_oq ?_]:g_xl‘;—o__ 13‘1 %]_%% f:;_z]— _/',: %E% 7(]%6‘]':11 9}]\ enaalileetscit\;?vri:ipueatl:ntf)lecsri:i}laatlly
evaluate Al technologies
T AFAT ZUE Foll= <Table 2>70] ZH ;“
giol ?_%LX]% E—EJE]% ‘?‘%—TJ— %%Q— _/ll 9)\"\_:‘ %g\%o] communicate and collaborate use Al as a tool online, at home,
B - ffectively with Al and in the school.
Aok alg EAFAAE 2ol g glo] drag&drop® ﬁm“ e
2 AgAs wde Agsn 8% + Aok = =
FUle] ZUFE F <Table 3> o] L= wi= b i emcmrm
E 298 AUshs SWis FYFIN 445 I ———
& Fkod B8 4+ Ak BTN AFAGE w )
92 SHATE A AFAE ol A4EI g - -
olsle] @ A QAN BHES Fh2 AT
ol 7€ SWals¥ At JAEFAE mds 28
sto] Z2a9s ALstAY JAA AFE A AAEHA
ZRAEZ AR & o} AFAE w5 W} TS 73 BE FAE
A BEH o AFEolof i wi¢E EE ES
43. ABAS 7% SWDS ZHYUYD ¥ QB AR Lol el ok AgAS ele
Al(literacy) & &4 7 ULEF st Zlojojof g} <l
ol BAE sk SWi g Zoleas XA wS A% 718 SWis ZHgd9ae] Hxe jEde=
ZPE S Fgdlo] du AFA AT WS A SWarsel M Fsh= 3% Ak (Computational
FAE F UEE E5S 7] Y8t (Fig2)9 <Table Thinking)$1ell 1A% 21 HAl(literacy) 7} 42
5> 7ro] A7) 2lri14] AL k= Aotk e As 2lH & Al(literacy)= A
dlo] Q1FAs J1% MAHoE B 5 Y 4,
AT} Ao SAAFRT FAT 5 Ab
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<Table 5> Al literacy application platform
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Garbage Separation Helper Arificial Intelligence Class Outline

Theme

Creating artificial intelligence to help separate
garbage collection

Related
compete
ncy

A set of competencies that enables individuals to
critically evaluate Al technologies
Use Al as a tool online, at home, and in the school

Related
subject

practical arts, social studies, creative experiential
activities

A set of compete

Communicate and

Related
achieve
ment
standards

[65S08-05] It investigates major environmental pro
blems in the global village, explores solutions, and
fosters the attitude of global citizens to cooperate
in solving environmental problems.

[6PA03-04] We understand the necessity of comfor
table living space management in relation to the
environment, and plan and practice correct manage
ment methods.

[6PA04-11] In the process of creating a program
that solves problems, students understand the struc
ture of sequence, selection, and repetition.

Compete |ncies that enables Use Al as a tool
ney 1r_1d1\1711duals ;10 crif  collaborate Ol’léll’.le, tﬁt ho}rlne1
tically evaluate . . and mn the schoo
Al technologies effectively with Al
Easydeep,
MS 1
Teich(;]f)?e Entry,
AT Oceans, . Mblock,
Platform . machine, .
Al4children.org Machine
Deep dream . .
learning for kids
generator,
Genie block
_|Attificial intellig
o Artificial intellig|ence model prod
Application and|ence that can col|uction (program
evaluation of alr|laborate (buildin|production usin
Feature |eady created arti|g and utilizing ar|g artificial intelli
ficial intelligenc |tificial intelligen|gence model usi
e models ce models witho|ng block-based
ut coding) or text-based co
ding)
. . o Creating an
Direction . Using artificial e
. Evaluating a . . artificial
of project . intelligence . .
specific Al intelligence
performa models to
model model to solve
nce produce results

problems

Perform
ance
tasks

Nowadays, the problem of garbage is serious all
over the world. There are many things that we
can do directly in our lives to solve this garbage
problem. In particular, it is helpful to solve the garba
ge problem even if the garbage is separated well
before throwing it away. When separating garbage,
it is often difficult to determine which garbage belon
gs to which type. Therefore, we intend to create
artificial intelligence that can help separate collectio
n by learning images of each type of garbage.

Duration

240 mins(6 periods)

Related

AT Oceans, entry

platform
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Garbage Separation Helper Artificial Intelligence Class Flow

Subject
(Period)

Class content

Social
studies

(€9)

* Introduce a Project class

- Learn about the Earth’s garbage problem and
artificial intelligence

- Watching videos related to artificial intelligence
(flip learning and pre-tasks)

- Examining the Earth’s Garbage Situation and
Discovering Problems

Practical
arts
(2)

* Explore Al Oceans

- Explore Al learning processes and outcomes
related to oceans and garbage at https://code.org/oceans

- Identifying the characteristics of artificial
intelligence learning

- Recognizing the need for separate garbage
collection

Practical
arts
(3)

* Imagine an artificial intelligence assistant for
garbage separation

- Explore existing garbage collection helpers
(artificial intelligence)

- Imagining artificial intelligence to help separate
collection: explore and determine problems to solve,
necessary materials, and ways to help

Practical
arts
(4~5)

* Create artificial intelligence to help separate
garbage collection

- Navigate and decide how to collect and classify
various types of garbage image data on the portal site

- Creating an artificial intelligence model using
images from entry

- Coding an artificial intelligence program to help
separate garbage collection using the created
artificial intelligence model

Creative
experien
tial
activities
(6)

* Finish the project class

- Demonstration and presentation of the garbage
separation assistant Al

— Evaluating peers by giving and receiving feedback
while watching the artificial intelligence of separate
collection assistants created by other students

- Self-assessment by sharing your impressions
on the overall project
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