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Abstract: Currently in Japan, considering the importance of computer literacy, programming is being incorporated into traditional
subjects such as language arts and mathematics. However, compared to programming education, education about Al is still not
sufficiently provided in elementary schools, necessitating research into methods of teaching Al to young students. Therefore, this
study aims to develop a learning program for programming that utilizes AL In this research, educational materials that can be
learned using Teachable Machine and Scratch were developed and practiced in a 90-minute class during the 'Science Experience
at Daiichi Institution of Technology' for students in grades 3 to 6, and their effectiveness was evaluated. In this class, it was observed

that students were actively thinking and experimenting, and it was confirmed that their motivation to learn was enhanced.
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Table 2 The overall flow of the class and time allocation
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Figure 1 Creation of Ccassifiers for pointing up, down, left, and right

TN EEZ S, 90 HFEEORERMTIT A LD,
INFRR DT a7 T I v TENEM E L TO&REIL R L,

RO NIARFERFEO T THERD ANLTNEEZEZTND.

3. BHORE

31 mAY—IL

ffEH L7=>— 1%, Teachable Machine & TM2Scratch T
% 5. Teachable Machine | FEHRCH ik N T,
TM2Scratch 1%, THE/NFRTHEAIFL TS Scratch @

(©2024 Information Processing Society of Japan

TRIFIIZFELSHETE W L, WREZAFERIR Y
—LRTTELHETE WD 2R LTz,

WIZ, TM2Scratch & OHEHED HIEEZM->TH B H 720,
EioeFT AR LT TM2Scratch & DA 1TV, &
FofE Lz, A7 74 bEMEIR LG (X 2) &HE
L7cERD =T D XL 21070l T A2 MO ERBREIT - 72
T, T TRy (M 3) BERICHEALHILET
BExITEYR—FL, 7av 7 OMAE 7R Teachable
Machine O] 7€ % TM2Scratch[ 9123 #s X 5 ik A a8 L



T AL AT T
IPSJ SIG Technical Report

7.

—

Arrow1

M 2 KREIOATZA

Figure 2 Sprite of the arrow

~ J
JRFa—L%& amowlav [CFB

JRXFa—L& amowlb~ [CF3
JRFa—L& amowicv [C93

OXFa1—L%& amowld v [C33

| L OFTSIHHONOK
@ =+ ONESIFHONOR
@ T orESFHONORE

@ - OHEINHONOR

SHHONDIE
FOhoT
=

= e

THRLRILE

4R R T 5 7 e v s

Figure 3 Blocks used for fingertip direction recognition
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Figure 7 Operation screen of the autonomous driving program

B 8 Fft 1, HEf2 07D
Figure 8 Fill-in-the-blank problems for white line 1 and white
Line 2

‘ PooPook » OEANVNET2E

B9 %A ¥l 7 v 7T L0 DR
Figure 9 Fill-in-the-blank problem for the tire control program



TR RS
IPSJ SIG Technical Report

3.3 BESORE

BRENBEL DS TLHARRER THLRLIFE x5
Kol 2 oMEAHE L. 1 ©DHIE, Teachable Machine
TULRATADT—, Fa %, R—%FHIY, TM2Scratch
TT—, FaFx, X—FNETNORATTA F&BML, A
TIA4 NMTATFERDLI LT T LT DHH0.

2 > H X, Teachable Machine ®FF= f|ETY > =, /F
FE& ALY, TM2Scratch TV > T ENNFFD AT T A b
ZEIL, HEICKHET AR T TA FOY AL e R&L< T
&0 T T ATHLOTHD.

o O, AT D Google KT A TIZFRK/RL, [
BHNLFRIC R4 TN THEE IR TRL, FHOHX A
SV TCHIETCEDLHIC LT, KL, RETHRVK
STELODIEHATHV an s, LTy 71307 T
HLTXDHLIICEE L.

4. BEOREE LI

AL (20 LEFrLoTr—] VI EETHEE
ZESNEETICOLmEHBEHRETHY, EX OO
THHE - TRRFLEEL, RFORFAEIENLEZH DD
<V IKBRPRFERZTSHZ LT, FHEBICHEL S0
NEE L S, Bicxrd 28 - BoaBFl E 4 EW
WCEBERM SN TWB A X hCTEE L7z, MBIIZEST
WCIEED/INFAET, 3EAEN 34, 4FEEN 24, 5HFEEN
34, GEEAEN 2L O 10 LICEM U, FERESIE, E
AT 50 57, BT 35 53 DFt 85 HREAT 7. WEDOE
B3t o272, HA L RO ORI S DRI
L7y, REITEP 286 S THRREZIT > Tz, R 3,413
BRERIATA =T o — FOFRTHS.

£33 THoLFREN -V EBHSTEHHZT
<&V ORI
Table 3 Responses to 'Please let us know if there is anything

more you want to learn or know about’

No. | 4F JEAR
1-6 | 3-5 | 72U,
7 5 bobla—FDIZ LY.

8 5 Al7a 7 I I 7a LIV, £l25%0
WAL a7 T I 72N T LY iz,

9 6 Iur I I OEHEERA DI EE
RN TT.

10 6 TusTI 0T ay s OFNTE DL

S LYo E o7,

(©2024 Information Processing Society of Japan

K4 TZ2r50ULwELHEZTTHT, EARIEN
b ELZN? ) OB
Table 4 Responses to "What did you understand from today's

lesson?
No. | F4 AR
1 3 AlTa VI I 7 TNANALE o]z,
2 3 T2OLNWZ ERbhoTz.
3 | Tu s I FETHRELND ERgh
>7z.
4 4 Al Lz,
5 4 TuT I IR B D, ST E,
BbLAW.
6 5 ZEMPNEIAETTRTTIIVITENT
W5nH k.
7 5 ETHDOLroT2 !
8 5 Tar I I oTHTNRLNI LR
STz
9 6 | X®oFVTuTTFIIToTNIDITLET
HLELWREDHLTEOTERWELE. 5% 2
INIRENH -T2 L ETEN LW TT.
10 6 ANTHIEEE W) Z ElIZoWNWTE<HmHZ &
NTET.

® L (EFLOE
® PLELPOIE
EB S EHNIEN
@ DFESRHOTE
@ LTLDOFESEMDIE

X9 TUwEr IO Lnol=TT ] OEE

Figure 9 Responses to 'Did you enjoy the class?'
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Figure 11 Responses to 'Compared to before taking the class, do

you now feel more inclined to learn about Al programming?'
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