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Effects in Programming Education with Actual Robots Control Using Scratch
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Recently, the ICT(Information and Communication Technology) engineers’ workforce shortage has been occurred
with the development of ICT progress. And in the new educational guideline of Japan, the learning contents about
ICT have been extended. Along with this, effective teaching materials for learning programming are demanded. In this
study, we constructed a programming learning environment which can control the actual robots using Scratch developed
at MIT. And we verified the effects of the experience learning using the environment by the analysis of the
questionnaire results. And by the results, it was confirmed that this environment is possible to improve the learning

effect for any students regardless whether who likes originally computer operation or not.
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p(T<=t) MWl | 04246 | 0.0097 | 0.0502 | 0.0086 | 0.6024 | 02320 | 0.4494

Table 8 =2 B = —X | ZEHET 2 HEROMIRIIARE LB 2 TN, Z2hD, IV Ea—XOBIERHED
& TRVEIE LTV 5 7 — 28T HIR3ERT & R ITRBIT 2552 O s

BEC | D | BXME | BRF | BRMG | BRH | BRI

PEERIOAME | 32593 | 3.0741 | 3.1111 | 3.0370 | 24444 | 1.7037 | 1.8148

PR OWME | 31852 | 2.7407 | 28519 | 2.7407 | 23704 | 1.8889 | 1.9615

PIED 7= 0.0741 | *0.3333 | 0.2593 | *0.2963 | 0.0741 | -0.1852 | -0.1467

p(T<=t) Wil | 04246 | 0.0097 | 0.0502 | 0.0086 | 0.6024 | 0.2320 | 0.4494

TV 2 — | ZEE A HRROIRII R LB 2TV, BB, I a— X OBWENFE IS —T b
Z ) TRWIN—FIZHoONTE, Ebbh, REDBIUORMFEICBIT S, WEOERH ELTBY, Thb
DEIEFFFINCAEE CTh o2, T742bb, R DOEED [TV r—va V7 by =7 ) 123 5050,
M FOHEO 17077 I 712 X8I (Cxtd 28003 E L2 ERnns.
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Scratch & W22 Ry Ml 207077 I Y FEEICBIT 3%

—J, MOMHTAEL LT, L8, 22 Ea— Y OMBIESLELEX TV LD b LT, 2 Ea—s0
BED D E IS TRRD ST I N—T B, FFEREIC L HHEORR, AN L > TREka L Ea—s 0
WITRICTDLBEZD KI5 L PAE LTOER, SEIOMITTIE, 3 H ISk 5 PO kA
B T & Ao 7

4. ## B

4 HOERALAES OBERIZEEY, ICT B OBFRNEH L8> TRV, HEBEEEEICBOTH ICT I2H
THHENBEDOIEFR B SN, TEROBRRICEWN X (7 a2 2 o 7 XA - §lil) BDHMEL STV 5.
FIUTFE, Ta s T 7RI OB - B AT E T o0 R A RE T S ER R D B
TW5., BADBEL TS T 0 s T I TOFEEREL, 7al I I THFEEICE ST OB L5
0 /7 U ERBOSUEEEOEE AR TE, ZhUcky, Tur I I ERIcBWTEELE SN TV
U X LERREENCEHIH Lo ETELH L LI, AELIET v 7 AL IRy hOEBEZ#ERTE 5
Bt 5.

AFHLTIL IBEL QO DPEBEA AW T 0 77 2 0V ORBIZEEZITV, £ 2 TOT U 7r— MERND,
ARFBEBRE O ZAT o7z, ZORER, B LEFEHEEAHWLZLIZLY, (T r—vary 7 hy=T
R 2Bk, [h— R =7 ~08k), BXW, [7ur5 30200 L 58I~ L (oL, Zikd
DL B LZ A LS ENRARETH D Z EXFEND B, 5T, ZbOERELOm EIZoWnW T,
HibEarta—FOMENFERED, T TRVWEIZOWTHLEZDZ NN LN, 2t kD,
AFRBRE DRIV IR L, FESROM LA RIADDL LD THLEEZ BILD.

SHBOBEE LTE, B> TaryBa—2OHIINETHDL EZEZTHHDIHE b HT, are
22— OEENHE VEETIIRVEICKH L, ar o —2OBENSEICR-T- LR bND L 5 RBH TH
DDONDORGES &, ARFEBREOH R DTN HIT HD.

ABFFED— IR R GRER 5 24501221) &, fRSFIRRAEE U — 7R Je e e, e O ONG, kT3
REFZENFRIBIEE (2 7 A% D) O EZTIZbDOTH S, WL THEEERTD.

X [

(1) NBRT, PRk 25 AFEEEREE IAECER T |, http:/www5.cao.go.jp/j-j/wp/wp-jel3/index_pdfhtml (Z/ H 2014
F12 A4 H).

() MRl haikr, MFREYE, WIFES, AR, “MPSEEICRT 70T I 7O L EHE,
TE AP S5R0EE, Vol.44, No.SIG13 (2003), pp.58-71.

(3) THIFNgL, B2, RIEFH—, ik, fEsrR, “aRy FERAWIHIOEDIZODT v 7T I U THE,
254505, ET-2006-25 (2006), pp.21-24.

@) e, ZR—F, KiE—IE, “vA/7unfRy hMefner v s I Z8EABEORS”, BHIEKR
FHFICACELLS 41 5 (2011), pp.486-496.

(5) Kp&E—1E, ZWhiEfd, #aral, MriEk, MR R, WG, “~A 7 voaiy M7 r=0 ZA0R
R DAGIZIANT T —HLAG S AT LOBR & LT =7, fEH TERFIIES 42 75 (2012), pp.610-619.

(6) KAE—IE, Z\MPIEN, SAMESL, DUTERC, IR R, 7o, “mRAEERI4L L7 Scratch 7’0 75 X v
TR ZE DN & DIREE”, fEH T ZERFHIFUILEL 43 75 (2013), pp.426-437.

(7) MIT Media Lab, "Scratch AU B, http:/scratch.mitedu/ (ZMH 2014 412 H 4 H).

(8) Toshihiro Shikama, “Development of Teaching Materials for Computer Programming using a Robot Remotely
Controlled by a PC through Wireless Communication”, Proc. of IWIN2013, Stockholm, Sweden, pp.135-141, Sept.
2013.

(PR 27 4F 3 7 31 Hz#1)

— 218 —



