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Motivation

» \We need talents for next generation engineering

» Elementary schools lack their facility of computing

» Ome-sato foundation want to support education of young
people

» Hypotheses : Children will learn quickly on loT with a small
knock.
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Outline of 2019 course

>

>
>

Total 40 hours lectures/exercise (5 months, one
weekend /month)

20 children + 5 adults attended out of 40 or more requests

Fee: 7,000 yen/attendee (50 euros) includes:
Raspberry Pi 3, Power adapter, Sensor board, Keyboard,

Mouse, HDMI cable, microSD card, WEBCAM, Headset,
Textbook.

Teaching staff: 3 lecturers, 8 teaching assistants

Develop original materials (examples, quiz) and textbooks

with 2,400,000 yen budget (20,000 euros) for both 2018 and
2019 courses. 6 students worked on it. 1,500 hours in total.

We will not hide the technical details of loT to children. Let
children use the same tools as engineers.
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2019 Course Contents

No. | theme pages
1 | Introduction, installation, basic operations, WEBCAM, 117
HTML, GIMP
2 | Modify video games source codes 42
3 | Use sensors for temperature, humidity, illuminance, etc. 37
4 | Programs for moving objects on screen 40
5 | Sensors, Actuators, Infrared remote control programing 44
6 | Synthesize voices, Speech recognition 19
7 | Basics of Internet: TCP/IP, NAT, DNS, HTML, CGI 60
8 | WEB scraping, programing with online data, Doulbe byte 78
character encodings
9 | Making original program, Question and Answers -
10 | Presentation and peer evaluation -
TOTAL textbook pages: 443
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2018

Major Changes from 2018 to 2019

2019

Reason

Command line op-
erations

GUI for file opera-
tions

Children did not accustom
to keyboard and directory
structures.

Typing lesson in a
lecture

Online typing les-
son for homework

same as above

No homework but
suggest review

Settle quiz to com-
plete

Make the requirement more
obviously.

NA

Completion  seal
sheet for encour-
agement

We need some indication of
the children’s progress.

Theory first (50%
talk, 50% exercise)

Experience  first
(20% explanation,
80% exercise)

They lose their concentra-
tion on long talk.

Mixed age group

Naohiko Shimizu

Group by age

Clarify the effectiveness of
the course against younger

children 7/ 40

Development of loT Curricula for Children (Age 10 to 13)



Developing Materials
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Distributed developing with 8 developers: located 300km apart

Tools: Gitlab, Skype, Slack, Google Documents, Wiki,
(Docker)

Pay students (masters and undergraduates) for their
developing efforts

Common Raspberry Pl system images for all developers.

Cross compiling environment for Raspberry Pl including kernel
development.

Languages: C, Python, OpenHSP(Hot Soup Processor)

Problems: Bugs in the official distribution of Raspbian (Audio
output for USB / HDMI switch, LIRC driver buffer length,
etc.), Discontinued sensor forced us to change our programs,
MP3 unsupported in some programs, wireless mouse prevent
HSP to use keyboard, interaction between different programs

fails occasionally, etc.
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QOutcome of children

» Every children build their own program
» They made oral presentations

» Also they made poster sessions with demo to evaluate each
other

» They got the diploma
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Enquete-3
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Conclusion

>

v
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In year 2018 and 2019, we developed courses to teach loT
against children

Each year, we had 20 attendee and we operated 40 hours
program

All children got their diploma

Many of them increase their interest in IT

We will have another program in 2020

Demands for advanced course (FPGA/HW desgin)
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Appendix: Lesson 1 installation, basic operations
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Appendix: Lesson 1 Part of Textbook: File and Folders
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Appendix: Lesson 1 Part of Textbook: GIMP
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Appendix: Lesson 1 Part of Textbook: HTML
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Appendix: Lesson 2 Modify video games
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Appendix: Lesson 2 Part of Textbook: Color
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Appendix: Lesson 2 Part of Textbook: Drop game
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Appendix: Lesson 3 Use sensors
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Appendix: Lesson 3 Part of Textbook: GPIO
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Appendix: Lesson 3 Part of Textbook: Humidity, etc.
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Appendix: Lesson 4 Programs for moving objects
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Appendix: Lesson 4 Part of Textbook: Moving Pictures
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Appendix: Lesson 4 Part of Textbook: Make Original
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i 1T THRA, ERIC o) FARET.
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Appendix: Lesson 5 Sensors, Infrared Red remote control
programing




Appendix: Lesson 5 Part of Textbook: Analog Sensors

34FFaf A hE I BEE-THLES

TrEFAAEIE R HEP v TAEL 2S5, THOFALMESEE AT oRFT oM E,

HEP 2 & 7k 25 22/ home,/pi/ome/ 05 anain hep #M-TEFLTAEL 2 3,

Zinciude “hsp3dish. as”
gainclude “rpz-goplo.as”

spiopon @ (SPI T e RREEL
*main

dota = spiget[®,8)
res = R : "+data+™n”

AL R T F—Fi L

rodrow 8
pos Z8, 28
fomt """, 38
BeS ros
rodrse 1

wait 18
goto *main

spiclose 8 SPI T+ 2% S

¥ E F 3: anain hs

anain_hsplr+of AL s eAoToFFATY, THoXaac AR AL AF Ad o
TEVET. BEzwr—, Va4, HREF4—, BENEXT—-SEIEHNTHET,
THEFAAE S hre AN EFHENEE ¥ SP1 {Setial Petiphetal Intetaface) EL 5 7
F-TuvET, splopen f@E & TS SH Foiqr 2oFs 2 0 d8RELT-ET, splopan
AT Fabomi—A FZoF+> 2 RBFLET, FrrzAdlA R85 LEL 2 5,
Trofidilspiget(C R, FreAR)THERINILT, C-RHEATI » S22 H o
TERBRTY, Frranl@ocLTESEL LS, AHSn SRR 1023 E ol i E
F. PLurFpfihdsco@-Td 39— BT AL & 5,

Z0ISEBREZ4 0 Page 18 of 44
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st Y —%-TaES

Rty HEP T -TARL 5, FRE>+—IBFES-TRT A, Al <—l Gl
CLTL S ABic-eFELr s, P27 F =¥

% 'home/pi/ome/056/ oot hep £ - THFL T KX,

El 35 Bt

ginclods "hap3dish_ma™
#include “rpr-gplo.as®

mplopan 8
*maim

data = spilgot{@,8) EPL T F—Fee e
kyorl = -1°[data®S8ee., 1823 ) 36+E46/9 | data EENCEBRLTVET
ros = "l : "+kyori

rodreas 8
fiont =", 38
po3 38, 38
med res
radras 1

Wit 188
gote *main

spicioas @
il =

} 2 b d: kyorihep

F-#id spiget #E-TEFRE A TEET, BRO-1823 k0T, ChTUERSE
PEECOT, Bl AEEERCTATISENA VLY, ERTLEAOOREA 4L <—-F B
Tkt SEGArEdata - 3EEC LTV A0, Aok datacL kT, kyori =
-1* {data*3800,/1823) /36+845/ 0 o eER- R L, kyori ®BcALLTwET,
M cm =7,

& 5-3-5
l. e ({BRUS- TR EHL, Al =—-JéERcLToNEe Al aFT
anain. hsp #RFLTREL : 3. ERLECRG 5—B0cm T,

L —EFERtEL T e Fr el

2019EBH24H FELITER WSH FPage 20 of 44
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Appendix: Lesson 5 Part of Textbook:

Infrared Explanation

4 F=HE

ATFEHEB-TRAESRS?

FREONSOKE] F400nm TBOnm imm im

Jjm L5umm

hﬁﬂu TR r___?ﬁiﬁﬁf___;

EAMIEICRCDREY
(SS0rm &0}

147 Sl HE: B3 Waich
inttps:// kaden.watch.imprazs co jpr cda word, 2008112173196 himi

BETERETATAMBESMLT-RT, X8, KA & v roErrieRRe—R
T, BEELETHY, PhrEENL T Ar TRME LG S eMTEET, BALEE
HRBERZAEENECASIET, BErEETRNTAL EATEET, T4 7 OEERTL
PHFCEIRTCIT, 970 RCL-THREEERSELE - T WHoBTEMIFTUET,

ARG AOECERALRL, GhETHETOMEASARESELT -ET, SCATO KL
DERFHEERCRLTI-ET, Raspbetty PiiRML &AM T 27, Haspbetty Pick
VAT, FRFTHENE TREEE B0, ®AMY aspbearry P 2 2 2 hTT, £
DM FTEELT S8 TT,

HAMEE-TARE R0, BERSR N TEZ A THET, MALKRAMASaRTS
ESEEAEoHL, ERMANSAh TS ESEENERToEHMTEET, LaLEShT)
B KinrdTd-gd &, HTLATAREL, Ddls bor3ods, ok E, HCEEE, F
CHMEZES L oS EMEL A 22, RELEARLETRVET,
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4.2

BAd: ¢RATAFL 5, BREFEa- TS REAAETET, ERSHEHAT L FEMEA
EBEX-TvReEv S ERTT, BAK L 1000000 oMM T aARE R LT, 2HErEL
e EBASERT, AGABRSE —LERLI EATEET, FOAE-C Lo THEERS
TwET, 86, Eak S, RO, HeZ-cMARtEEE 2" &
LT LT,

A2 FEMNBEEOh-EHE

Lot AREOTRATAEL x5, RAREE- CENLSCHRETL 2 557

. Heiv, Raedle,

E4d3 ¥z Had Fl-Ee£

Trdy, T, EFeXdYEa-@-TREEEEL TR T, R FtdmEE S
vk, ERCHETRETILET, _hilferBtE-TEEEENLT-ET, BEE A ARDE
FERYISyraBE@E AL O0RRARESAET, ERETAERARY, @RTES
ehEBEfELET,
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Appendix: Lesson 5 Part of Textbook: Infrared Remote

Controller

#i=

#—- s+ AEM T, 3T FE

543 YEar yO@EBEOY-LTALS

LaaLELET,

1. ¥23-nlFLEI@NI, TrirCRBL LT,

-

BOEBEFHNag- 230, AN EIOTT,
sudn service Llircd atop

BAMEERL, oboffti ERLET, 375 FERFLTH 6, BHARER2Z »

ITPg=T, 123 yofE»E@LEL Y, HERVRLo s Corltdc (Cerl ¥ —%
Lfds cdi T THTLET,

Boded -d SdevSlircl | ten oRofT.EHT

. EBLEEEE, ERACERL &T,

comvart_pattarn onoff.txt > onoff.paitern

BE7 74 4% £r, Fhoses/pifone 85/ template . lired . conf & i fe
TET. EFEzoT T~k 205 ited.conf £y 3 ERTIV-LEF, Tob
v, leafpad TS EL : 5,

od Shome plsone, 85

op torplate. lircd.cont 5. Lircd.comf

leafpad 86. kircd.conf

7 b B tempiate liccd conf o FO SR IMA LT,

Do aroEmdieit, S5ER05#fan, mbor TV LEL: 5,
EAsocaEfEEee T, BEdigital onoffwalk JoRECL EL & 5,

@ zrcEEEA-ZFTE LT RAEFEHEL T, ohoffpatern @b
MRt L—-LTHIMGET, leafpad 28 -7 onoffpatteth F BRLEL 2 5,
loafpad Jhome plsone 86 cnof T . patiern

choffpaxtern CEGARERL, AeXT T1207 588 447 838 44T B22 475
BE1Z21218) o 3R FERATT. ML, Sl CEFRT AN ToRE 3555
FizbfeevdRerosrERLT ES e, BIMARMIRERAT, 256WET
TREZEEFAELEL LS,

mamirs, SHELEL: S (EWMHDScdcof R - Ty S EeMEELEL &

1
-
I

44 HSP R THEAREHAT E 7O L EHF > THES
HSP =24 7 27 hoime/ pif ome/ 05/ ithsp &M-T AR L1 5,

HEP Tl mmc iR - T E-EFA TSI Ty FERFTEZEAITRET.

exoc "lrsond SEND OMCE fam onoft™

e AT RT EEET, IV FlE 3+ AT LR ifsend SEMD_ONCE

fan ohof T, RN WY 23 ¥0&N, onoFEEBDSHTL AL, fan E ohoff LSS THEHE
Trd CE-ERRCELEL 25,

X

#include “hap3dish._as®
#ino lude “rpz-gpio.sa”

BUTTOM_PIM = 24
prov = @
status=d

"maln
gpoes 005 L PUSE TR MER -
goto “edgs

*adge
currant = golodn] SUTTOR_FIN)
it {prev=8] & [curremt=1) {
axoc “irsand SEND_ONCE fan onoffe

;B A AERE RS
jirsend I 7 FEWEET L
¥

praw = ourrant
updaio 1
goto “edge

FHAF 1zirhzp

begin remate

namefan .

flags RAW_CODES I
aps 30

aeps 100

g2ap

foegle_bit_mask OxD = @ ESOEF

begin raw_codes __—

_ mame onaff

" endraw_codes 800 ———— B ESE
end remaote

12 b E: templare lired conf

@ YEIOEE]

200000
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M a-4

1. #Fwd GPIOS4 &, At aY—-LfRiEt i bL TARL &5,
fan & oroff QESGITCRE 7 rACEC-ESEWICEALEL & 3.
O—man@d 3L, oy - PEEStEEEdhaFr oLl 3,

ASTFEHRERBOELD
I. sudo setvice lired =op
2. modeZ -d fdev/Erclfr=e 7 74 8% Lba
3. cotmvett_patteth 7 r o7 A8 Lot > 7 74 A8 2.patteth

¢ &d Jlircd cond /8K

tetnplate liccd conf & @A 2T T 7

sude op 774 &8 Ilircd.conf e/ lirc/licd.conf df

o

stido cetvice lirod rectare

feend SEND_ONCE < ¥ 23 o&h 0> <if o Ei
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Appendix: Lesson 6-8 Voice, WEB programing

nclude “hsp3cl.as

rinclude cmdexec.as" 1
{cmdexec wamedas.py": result
lsplit result, w, ", jikan, kion,

i, fusok

kousui, kazamuk:

s kion +

P
it int(kion) > 28 {
mes wANENT T MEICKIL%L:-}'

gpio 17, 1
100

gpio 17, ]
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Appendix: Lesson 6 Part of Textbook: Synthesize voice,

Speech recognition

1 EESE 2 HEEM

FESRE FEHTL LS, Fhi, AMOES L ITHCEBRTREISET . BT, ARE i T HEERLE, #FEeRzERRC, TRt LT LA Ry e o XELRFET S LT

SEOTRAE, @AYy iy 2 dEATS pepped® lle v 0dly FdiRBDET, 7. S Google @ Goodle Home R ZICZ4TY., TIMTHNIKEILT! eMERTEE,
BRETEARITFER TSR T, fokfaoxTFREEFLTY F-A2RELET,

FEEROthoY PRz TELT IS B F bR T, ALDUNSTHLAL Y TERCL
nET{E 3.

HELLD
» s : "
UL . Ly — S
% ' = Julius | —’ |weLrLo
i . "
E 1: pepper Bl 3: Jubius mAH
chitEfHLTHASE s 3 25— e »EMOIET, pepper e @A EDI, dric AT
AT TR B, BREFECTENRAEA, Fho Ty FLEFESERL, ME 6-2

A¥ b EBLTvADTT , i
S LTVs . 1. BEERER s T, SOFLNTRALT S,

AEEHEEAETER 0T, OpenlTalk e RIFh EFEAROEMO YT 52 T HE-ET,
OpentTalk (2, W& LFEC-TEE, Dadeleof (BWCELI SLERDH) BAGL, i
MG TE@ET TS ek ERLET (HI) .

3 OpendTalk

ZoTREESEY T Y27 OpenfTalc 0B &L ET, ETUNTAEL 5,

3TxERALESTELS
EEBALHFEHSP 70 #5432 B LT, openjtalkchep $ HEPZF 0 7 F2F ¢+ 2 TMEL-
T4 ®WEyv, opehjmlichsp i /home/pifome/06/ oz ET,

#include “kmpidish.as™
#include "jtalk.as”

rodrss & i
mog "FIEEE"

man " FFEALITHER -
rodres 1

1tload FEAHEITHEE", & R rIREESHL. MAaLD i
. [ L
mrplay @ EEIr I REEETE 5
stop l.—z.

WA b1 openjtatkhsp
2f7E

Finolude "jtalk.as” 32/ 40
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Appendix: Lesson 7 Part of Textbook: Internet Basics
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IPT EracRS o=rUlP T EEA =24 (FF4A=F) IPT v Eed Toicdnits

hiEt,
FO— YUPFELATE MavE 2 — G0 A B T Bk,
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M PR AR RE T A e B O DA e R Rl T SO TERE L
TéhtERvEd, 2 tREEEE= BT ESERSE LY . IPT FLA TSN
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A%, FLOFerFe (EE SEELTCT, PTRLAERETIET TR, YOFeSTh
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Wi RO ER SR A F LA Y= OIP T F-micfE LTED, IPT P xdrk
Ron 20] (TR TS AURERO S TR oL TR . S AOER TS SRICEETR
FRGEv 3 EMESS ch TRt BAE 7V - PR FOEAETEIEYER. RELE
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Appendix: Lesson 7 Part of Textbook: DNS, NAT

1—6 DNS (IDWT

IP PRELAZERT BT, Fhetb s Qued—s i —EAF I T ¥ A, TR FREO
EARTENBILIESRYEY,

(T mRL ezl vE R | § A
IZFR-ALPTE LA PO LPTELA
Rl bl TEL — FRET R

| PRt RS L — ]
OB TF LG T

Fo, DNS =2k 3 5502 EN, —HF2i2" amazon.cojp o o= P T FL-2d
EivThLoTd—TiilL T T,

ONSH —siic—M8, "smaten.ca.jp"® | “amazsncojp” i3
HO—MLIPFE L ASEELT ENEEIT LS
#HELTAE e
BMEEERE0IN
FOo—ARPFFE R
e o
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NATOEET (O—Hi o F 0=k

AR D (O—dRdFF LX)
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00117 KERLTIERLES, —@ 28 dee el EOWRE L NAT 7= i R
LThET, SOERE. [EoTCEF=F] . SRDF=rimtih I LRy —rta ~BENE
F—& CERRCRTSET, BOBERT IS
MATEER |4 8 —iti—E—T i
O PR — AT F LA

192 180 LT (B A A i
[

=% |

e—f—
T T
20199298 FEGITRER KT @ Fage 21 of €5

34/ 40
Development of loT Curricula for Children (Age 10 to 13)




Appendix: Lesson 7 Part of Textbook: WEB server

2—3 PET6 EFEOm—LA—CERTALS

1l #@nyBRCIPF P2 4RELLS,

EROF = TR0 w FEloThBIELED,
I e TS A R LTREL D,
hostname -1
Bloo ¥ =2 FAFHE ET, BOITFETGELE D,
FOIPTELAEABLELES,

& b [P 1

nmap lacalhost

S o Eif- FEYN L3000 T, STATE (3¢#€) Sopen (M<) ottt

ST T B A D 2
ZEBOT s F =R TREL X D,

B g e BT E

http-ocalhost- 3000/

2L, localhost bi+3 BB RHOF ==L I BRTLE,
SR —rt— g B 2 locathost b R cARO IP T PLARTEEL L I,

httpdie xxx xoox xxex: 30000

httpeitoo xxx xxx xxx- 3000 index. hrmil

BT DT LR T TRE L .

LLEMOEROIP T FLAn192.162.33 5 Kok

A RGBASEcr T Fa=— U BRLTARRELE I, . )
L EnEt,
ot & At index html @iz webserverpy +ERLEF s Lr LU ERMLT
Liste, (2] TRELE FdsA b= kT, ERO e Tt R N BT
iz webserverpy $+EBLEF 4 L5 kU
201598298 TELITREE BT @ Page 32 of 66 2015938298 TR BT O Page 34 of 66

35/ 40

Naohiko Shimizu Development of loT Curricula for Children (Age 10 to 13)




Appendix: Lesson 7 Part of Textbook: Query String

SR T7-8 URL = {f=-T CGI |fESE=ET
iy
CGl = o # 3 LR I LT N ST o ST AN E T, — o TR
URL &y st 1, URL CEwid s A ilis =0 = k9 - F LRt 70
2T RET T T =t b, TP =t C6 PO FA~FT U U S ERL
1. chicfn CGl7o#3 At URLicSna thrReR S - baita it

£, FTOVEMOT,
localhost: 3000/cgi-binfquerystring hsp?msg=helloworld

FARLTHELEL .

wimiz hellowordd L @F2he B2t

localhost3000/eg-binfgueny sy hsp Amsg=hslloworid

O localhost3000/%cgi-bin/: ®  +
{_ {3 Q'J lncalhost fooHnindguerystring hepTrasg=heliowe

helloworld

localhost 3000/ cgi-bindquerystring hsp?msg=goodbye

EEELTRTOMEL,

incalhost3000 eoi-bin) querysmng hspimag=goodby

B localhost3000/cgirbing = | +

& C @ localhost:3000/2gk-bind guenystring Rsah

goodbye

L
#izgoodbye BT E&Rs LB T
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FET-9 7T A )7 E{E->TLED 28ET3

ZOETH, FUARY AR TLED S RTRITAE TRE L 3.

B, 77 wFEpeT,
localhost: 3000/cgi-binfgsled hsp?led=17&val=1

TANLTHAELI I

loainaEt 300 - i galed hap Sed=TTEd =1 - CHImmiuR

GRIOITESITL &7
HEFTEELEDLT stn i+, va =1 Fval=0+E @2 g+, URL-smei it

LECCOIFo s 7 ALED L THE 2 otk n 21, URL ciEsit i i@y
ARV EREIRET,

FTIAPI AFFRLIRTAELED,
FxUA Y EURLaoM @I T it Tt e, b ik
alEEeatvitol =8

o ET. WA,

localhost: 3000/ cgi-bin'gsled hspTled=17

O SR, SORaE,

saniled, @517 200gT.

bt [ R R Tag kol T o

localhost 3000cgi-binfgsled hspfled =17&val=1
IRt

Za1diled, @1H1T Lin

AM2 fival, @201 Langt,

ZorT YRR ¥ ET O I ANLE ) FELRICEFRE L D,
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Appendix: Lesson 8 Part of Textbook: HTML Fetch with

curl

Tz TR—IhSMBEIRY W T (i) P81 ATV FSA b= TA-JEHOovO—F
W ALl AOAEoMEORE N S AEEFFEY, 2TRT 0S5 LA BB THN Ta
FMOHFOTERL, 22 b1 Lo IDENAEERT 30k, —oTo3lTH2T, fwE—3%s boMBEN-TL L SRERTEY— At cud (F—A) e dd, cud i

FagfaknRrlatndar i@t
EELNOERDD FA—SEINRLTHEL S,
BET&A 77T ABER—TFT" EROEN btm]” ELEL &5,

Ea. |
o F—FoEEArELEL S, ErunnkBENEL £

# : koyama.html
{7 friend hitml & LTBFEL T2 4,
Z—IFAEMcTLEZN,

cd "fome/0B
cud "FrandOEMOIP T FL2" (3000 indexhtml -o friend heml
W IPTFLA4192 1631000 RDIPT FEE
— cud 192 168.1 90: 3000/ index hemil -o friend html
EWFLET.
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TohonEEELELL S,
1L ffat-BEERT~— % indexhtml X LToE¥—LE¥

cp “fomef01/self _intto hitnl T~ fome /08 e findex html
HTML 774 4 &0 »p— FLT fiend hem] £ L THFLThEF,

A5 AL curl A7 F@A 7 a3 o (lE)

cuHd 37 FEfL A 73 g otto ol A= LFnE X er— FLAMELESR
LEd, o= FR" o A7 a8l .'. .'E' LF AR ERTERONL, TFA4E
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4

cud UBL o 7 74 &5
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Appendix: Lesson 8 Part of Textbook: WEB Scraping

TOXTLRR
PEB-TFAN Az TR—VEAILAEYTTE . .
1. #Finclude "hspdclas
2. #include "cmdexecas”
Eah 3.
P, v FF IOV TTASAOA—VERTALS, MRTEALAS LA~ FEMT E-Cmi”“&ﬂvéfﬁﬂiﬁif 2 = i s
e A= f Tl | 5. zplit result, =7, jikan, kion, kotisul, kazamulki, fisoku, nizyouw, cekice=zy
iy [T/ ome/ 08 Minks html) E
ATAXZEATR2 N2 LT, 7. .I.J::i'-._-ﬁ'H,.": y . .
B mez HEEC TR T+ T
ATTEML 9. mesjikan+" "+ kion +" "+ kotisui
1 EETEML & - + 10.; Fu &S L0BT
11. &nd

com -
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Appendix: Presentation, Demonstration, Finale
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Appendix: Lesson 10 Presentation

lII.\I‘I"-"”"-'l-"-lll.'l “lo“al' . .
RS Sl Bl B2 Ghk-8 w-o Cvs julive) KRB
Je=—=F 0, o . e i L e ND i,
"7 AP [EE spes TE [MelEm gk ot
FPE=LLIZLm 57002 $AR [y s i il FILE :;Fi LIY E=ILEVm

‘f‘;:fﬁ_% -;-LI-'LP';"}L‘ a-% =Lt~ ME- Mash LT JU"“S ‘¢ L H\" ah[LQ'T" ﬂgﬁ '{hgfa“

T"_" .'.a'i- : ?'ﬁ'h r?f:.,i 1
.'__Ill“':':..]n"" we (L
MG ANE (hpd ¢ !

e - ,:”1

RESE - EOR RIJTT. (wrg 5 3hnga 1 i
Foutanciiay, (o by, 1 (TR CHTER 90 Loks (R0
4 5 x . =
TtV B HF o gh Lt ¢ ulis o iR gy

o H\ e, Q -\
w2l %hjgﬁl:d# AUk 3
5@ Bma-l-ri,,-t“-}%d"f" LM} L 4419

8 TLAT - v w1
IxELiZm | TR CELER
TR ATSIAIS - X A W) SR (o8 )
:,jﬂit.df.a i ?;_1_ gt#’i\r-‘"i :ﬂ’ *’bﬁ"? <.t ﬁ* LR
ot = Ak £°7N"F 30 b
s A& 1 1,

S— 10
Naohiko Shimizu Development of loT Curricula for Children (Age 10 to 13)




