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Creativity Education through Street Performance Robot Contest

and a Questionnaire Survey for Alumni

Gen Endo*!, Edwardo F. Fukushima*!, Hiroyuki Kuwahara*? and Shigeo Hirose*!

This paper introduces the outline of a creativity education course “machine creation” that has been conducted

at the Department of Mechano-Aerospace Engineering, Tokyo Institute of Technology, for 21 years. The course is

designed to provide students with extensive opportunities to work with real objects to bridge classroom lectures

and hands-on experiences. The students work as a team within a time limitation under budget to create a “street

performance robot” which can entertain audience. We assume that students can efficiently learn about a process

of product development through this course from planning of the robot to the final presentation of the robot. To

evaluate this assumption, we carried out questionnaire survey for the current students and alumni who are currently

working as engineers in the real world. The results suggest that this course can provide a valuable experience for

students and many alumni agree with our educational methodology.
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Fig.1 Street performance robot spinning a top (1994)
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Fig.2 Newly developed motor driver, TITech Driver 4X24V /5A

Table 1 Specifications of TITech Driver 4X24V /5A

Size L x W x H[mm] 54 x 85 x 15
Voltage (DC jack input) [V] DC 5.0-24
Max Cont. Current [A +50-+38.0
Velocity (Voltage) Control
Position Control
Solenoid Control

Operation Mode
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Fig.3 Bicycle simulator “Excite Bicycle” by group 9 (2011)
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Q1: Was it helpful for your project in the “Machine Creation” course
(the course) to make / revise an operation schedule after every
intermediate presentations?

Very helpful

Not helpful at all

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Q2: Have you had an experience to demonstrate your creativity?
before the course

0% 10% 20% 30% 40% 50% 60% 70% 80% 100%

in the course

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Fig.4 Questionnaire for current students
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Q3: Do you remember what you made in the course?

Yes, I remember clearly Yes, I remember

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

opportunities to work with real objects in order to bridge
classroom lecture and hands-on experience.
How do you think about it?

Very important

Q4: What made the biggest impression in the course?

A BE X

E O AN

Q7: The course is designed to provide students with extensive Q9: Did you have an experience demonstrating your
creativity through the course?

Neither N/A

Important [

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100% Q10:Do you find yourself becoming more creative through

Human relations \  Others
[~ 1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Technical effort

Team work

To work as a team.
R X N Very good
Q5: What did you learn the most from the course?
Human relations | None N/A

Project management -

Mechatronics)

0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100%

Q6: What was the greatest benefit of the course?
Understanding basic mechatronics ~ Others None

Experiencing of project management %

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Q8: The course sets some rules.
How do you think about them?

To work within a time limitation.

the course?

Not remember

Neither
Good “ 0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100%
Neither Q11: After graduation, have you had any occasion in your

work that reminded you of your experience in the course
and found it helpful? NA

0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100%

Yes Neither

Neither” Bad
0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100%

Fig.5 Questionnaire survey about “Robot Creation” for alumni
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Q12: How do you feel about the course?
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Q13: How was the relationship ?

With group members:

Not changed

Become friendly very much

Become friendly

With group members:
Become friendly very much

Relations worsen

Not

Become friendly

Relations worsen very much

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
With class members:

Become friendly very much

Become friendly

k T T T T T T 1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

With class members:

Become friendly very much ‘ ‘ ‘ ‘
I I

0% 10% 20% 30% 40% 50% 60% 70% 80%

N/A

90% 100%

Fig.6 Comparison between current students and alumni about a general impression of

“Robot Creation”

WHIZ R 200 LS, —hiliskc Sy T2 HE0RaHER
FHROREERZEZ D LNLT LB TIE LV, LA TR
FEMEORNZRALZ 5 2 & CHREZRBR V) JBF O R FERE N TR
MM TR DB L) TRL TS, BRI EEoEE
WA % TV T V2 EREOBEWEE L, BIEERET - [k
e - 7075307 EREREEICY 5T, mIEICOW
TIXEFRFERNTHE - HTRE - TA OFHEO T CEEL 1T
Tkl L, FAEIH LT MR TR b
IECERWERICERT L L] EHRMRIERZ 52 Tw5.
—HTHREDEERIEER, BEEEIARETHL I Lok
TN ORI - HFEMEEZEDO L Z EDMETH L. IS
B - E—F FIAN - A2 R EO—EBROELIREY %
F 95 2 & THARA L EORMMREAIZS H A H £ TR
- TUr T I EERMRTE S L) TRLTWS, 2D
IO RTHIICEYFEHEIZIVFAMRTHTY LETHES 5 &
) HREREIE R o TBY, HER TA OAMH L L% 1
WENTWED,

Fig. 6 |ZHMANEHRZO MO L #HFHT5 B U CHEM
DEBRESRED X ) IEDb > 7202 MO RE2 RS, £5
FBRSEE AYIIEEATH L. SR Q12 1, A
B Lo 7o ED D, BOWRRERIZ o 72 &9 0y, B R
2, V) ZOo0MIE A S -EM Lz, &R BlEoMEm e L
THIES A - AL L HIZIIFRT, Lok, BWiEEL

HAORY MR 31 K2 5

BolzbORIBFIZSELEE o TnD, F/EMKRED, &
WO EMTIINTED 6 EILLEDPKRETH 7B TWA.
SO ENS, BEICIZZL O H )P L TETIZ R D>
778, Fhve BRI A% L SRFEK, ARAREREY S 0%A
PETVWEIDEEZ NS,

L CATEFEEDREZEIZIE, 2ELhholz, ETHDOELE
oz LG L72EIED 17T% TH 5 O3t LBIxRSFATIE 4% &
ToTWwWh., DF5hholze & L2EEEDHHEE % R
5l WEFREOANEBERSELL CTEET 2 EF =23 »
BT L7V EIEDRIZEAETH 7. TOZEITQI3D
KT B L CHED 2 WIZFR oM & o AR ED X
N o e R MVIERICOENTE Y, BEFETIAY
T A TREAFE G COIZx L, BEATIE 8% BEfRASE L L
7oL BEZ T D, BUREAICAWMS DR WO OB,
HEORLEME, FHEORBEL KL o0 Z L cHi ) - €
FNR=T g VEPSE LWL ) ICHEBEIERRE{ITo TS T
LORRTH S LS, BIEOEEHEPENLTWE I L
ARBENT VWS,

F - ARFERICOWTHGDORKROE T D% % B L7272,
HWRELTCOMEENMMBTHLhxHEZA, I
PIET 80% L DA TH ), Bk - B CHMEZR 213
RN hotz. RBICAHERD VB TRy -7 bBEICZH#E
BHLDEMWE TS, EdD L DORIEDBIREFAETIE 94%,

2013 4£ 3 H



204 o

¥ M BE X E

REETIZ100%E 20, WMOTHEVEHETH S Z L2500 -o
7o, ZOZENLEL OFENRBBICHACHE A, B
MRBREZBTVDEZ ey ol Bk - EgEh LY
WBEALENRONL VI ELHEREEZHELLL L T4
FBHROUBRETTVAEZ EDTRIBENT.

4. ZFELOEHANE ST 2 B8 (BHEM)

IR T 27 27— N ORBICHHRLEMEZ T, o
EHHIBITTR o 7R EE - KB, ROV TR YEE N
BIUOT FNAL R %GR LT 5 o7z, KRB CTIIEHG 2 [Z
RN LELET S,

FIRYTA TRMAEER - BREIIKRO L) %D TH 5.

¢ A UN—DMMANELDLHPT, EDLHIZTF—2o LkEE
BB, WAWBIKATTRERDS, 45 OHFTEE TR 5 E
THRIZT - TV A,

o UV NEHR T LY VENOR ERRY L TRER
BELERIZLEVET TTRETHILUL, WhWwD [HD
BN ] DO T S BREERFRSRITI DI L 2R T
LRBHEELWTT,

IN—=REVT MPRE LWV EIILD E<ED RN L.
FLTEVWLDEELLDIIEAZIEY, NEBTHH =

EDWRpERNT L. BFFEAZZOZODZ LTy Y
ZT7E L TCORODAFON=-Z|Z > TVE T

IRV LWV DEESTH BENET ETILEEI
VW BEATIICT I THEL L RITIUTERD R »
W BV DESTH NIEZ SN TUESH->Th
LAk, LEOEFIZHLILEBT LIS TICHE L
RIS L TEDIZRWRERZ - 72, 2 OKER
DI o lzh s, A= —~Ao> THEIT—oDZ &
EHRELETLEDL, BuL Wizt bh o8
TAZEAZRBEEELDEN DB TE L L—FHIOBZEIZA
N7kl o7,

LR R EARERIE L L BB WK TICE TS
T, )=y =L TTE Yl N EEETAEROLBRTH -7

D, TV F7ELTOR—A L2 EELEBRZRMEL TV
T EWGhE. =T, ATT 4 TREEE - BT O X
ILDTHAS.

o JLE L DMHENEN o725 ) T, REDKERTE -7z LELE
LTwEd. (HBE) Zotwnh, WEFIIAH PaiFER
T

S HFIZAN - TLFOMGE - AX VL, FhEgred
HERrHEDLILLTET, MLATELVWI LKL
L7

o Hr i L 2B CIFE IR TESR,N S22 HE2Y
BLARDTHZ LSRN TEEFHEATL. BE
ELTIETEA2EMN Y R— b2 LTHITZERW
OnEBVEST. (FIE) AL, $RTHSGLETTEL
WMWY TLIEDKRFRAL, LIFEVTEA.
KEFEIHBRETI NS, FERBsY, FTHI L2
AT Y N&E L BT,

LRROEEPSHE L O NHBERP LT whlive, HFE

JRSJ Vol. 31 No.2

88

E O AN

e LTl TLE) DDA EN A, F-HT
EOEWN IR T LT o282, EOX)ICHDTE
WG D IR WEENWZ EDN G A. TIPS BIE
DEHCTRLAZY, HEMIF L ESREETE RSP, @
Y7 A AT HIETIDOLD) AT TF 4 7 KB % R
LY ZENTELDOTIIRONEEZTWD, ERBHEEAEC
L, TR HBEOYR— MOV TT V7 — &> Th
72 ZAhH, ANl - AR EBELFETSRUTER-TBY
FHmEENTVE EBDNS.

S &

ARE S TIE R LSRR T B RS9 L TV 2 5l [
Ml | OMEIZOWTHE L, 2011 SEEOH L il & FEiiti
DHEFIZOVTHE L7z, IR EROERRPHUTHERIZOV
T, BEFEHETI V=7 & LIRS 2 5EEIIHLTT
= NRAEEAT o7 FORKBR, HROBFEEHEICD
WTEL DEEEPLERERONTL I EDHL IR -
7o F BRI b AR DR R % & CHEFEE
YUHBEEN TV T EARIBE NS

HEAT V- NOBRMRETIE, Ty =T e L TR
1275720, BUE S B AN CIR 2B 2 G2 LT\ b L olnl
AL N, REZENHL L —HEICE T LT Z0OBOHAES

5. 9]

s -

T

BTG AL B EEEGERII R, ENH 5 2 L LM

otz BREEETLIELESIZEST, TRy FEHV
HBEEESEHET LRI LA L L LHERTH 7.
SHOBEE L T4 e REFEOFEIR LEO 7 v r—

MAEZIT, KRBORBHRPED L) ICHFHRL T D
W, FRFEHEI VT ELTOREICED I Y ICELE LT

WLDOD, HENIZLTWELZWEEZ TWE, E5ICHED
MEREAEE Z, BREETHENICEL CVELWEEZT
W5, RS, FEET V4 — NoHBEEEOHIZIE, HE - TA
DX YVHEBNRES RO LERS, TLErT—Tarkl
BEGFEDITRTTIDOTIE R EESRET 5 X 9 12igH
TREGE, #FGEEOEMRNEH OB EFIEREE
ARLL\monsz, INHEAMICIY AL Z L TEHHb O
Ry b ZEUAIEEEREEOLE R - HEICEML TV E 72
WEEZTW5S,

BB AWLTHA LHEBREARFREREE DL KRS S
PO TIZERMIN TS, EREOEEIIHE L CIREaET
EHAMTRE O IIARRER, OB OMEBAIR, REZRETLIE
Bt v 7 —Fii B OSARFHIRIG, ANMEEEIK, TS, &
HE—RIZH =207z, F250dew s moi K, &
SIEBB P FORMESIZIEHER L 3. 2 L O LERSE
P R CRl s s IS b o TB O NHTHELERED
KHSESIZ, BHARELMERGZ, B IR W R BB
H=ZFEMAPEERIOECEHOB LR LT T REICER
LHEIIH 7Y BEER BRMZENTT ¥ 7 — MIZRIZW
7277 96 SRR I H MM BE T SRl 23 A 0 S5 12U < K
LZFT.

Mar., 2013



KEZEORY Iy T7TAMILREMHE L AT v — M X 2 205

z £ X #

[1] RS <988 - F& - AEHREORS, HAEMEATE,

10.875, pp.874-879, 1991.

AR R LRI BT 2 AIEEE?, AT Ry MEadl

vol.16, no.4, pp.447-451, 1998.

[3] S. Hirose: “Creative Education at Tokyo Institute of Technol-
ogy,” International Journal of Engineering Education, vol.17,
no.6, pp.512-517, 2001.

[4] G. Endo, T. Aoki, H. Suzuki, E.F. Fukushima and S. Hirose:

“Street Performance Robot Contest as Practice in Creativ-

vol.94,

[2

ity Education,” Journal of Robotics and Mechatronics, vol.23,
no.5, pp.768-777, 2011.

[5] T. Morishita: “Creating Attraction for Technical Education
Material and its Educational Benefit (Development of Robotic
Education Material Characterized by 3D CAD/CAM and Com-
pact Stereo Vision),” Journal of Robotics and Mechatronics,
vol.23, no.5, pp.665-675, 2011.

[6] M. Iribe and H. Tanaka: “An Integrated Hands-on Training
Program for Education on Mechatronics,” Journal of Robotics
and Mechatronics, vol.23, no.5, pp.701-708, 2011.

[7] S. Morijiri, Y. Ando, T. Yoshimi and M. Mizukawa: “Im-
provement of Introductory Engineering Education of Mecha-
tronics Based on Outcomes Evaluation by Defining Rubric—
Continuous PDCA Cycle Achievement with Reducing Teaching
Assistants’ Work Load—,” Journal of Robotics and Mechatron-
ics, vol.23, no.5, pp.778-788, 2011.

[8] Y. Hayashibara, S. Nakajima, K. Tomiyama and K. Yoneda:

“Hands-on Education of Robotics Department for Four Years
of College,” Journal of Robotics and Mechatronics, vol.23, no.5,
pp-789-798, 2011.

[9] K. Toda, Y. Okumura, K. Tomiyama and T. Furuta: “Hands-
on Robotics Instruction Program for Beginners,” Journal of
Robotics and Mechatronics, vol.23, no.5, pp.799-810, 2011.

[10] K. Demura, T. Sakamoto, Y. Asano and M. Matsuishi: “En-
hancing Student Engineering, Personal, and Interpersonal
Skills Through Yumekobo Projects,” Journal of Robotics and
Mechatronics, vol.23, no.5, pp.811-821, 2011.

[11] M. Kumagai: “Educating Robot Development in a University
Laboratory from First Year—A Trial of a Robotics Club Un-
der Observation at a Laboratory—,” Journal of Robotics and
Mechatronics, vol.23, no.5, pp.822-829, 2011.

=% X (Gen Endo)

2000 4FH AT 3RS Hb 3 T2 B ol s
T. 2000 £V =— (BR) A*L. 2002 4:~2006 4
(Bk) ATR BéIEEAFIERT % BAFZEH. 2007 £
TERFE TR SR T, 2008 4E[F
KT A T A SIS, BRER L
ACEIBE TR b, HWEGHBEIORY b, B
¥H~=VY2 L — 5 OWfERIICHESE. 6516 MHART Ry ERH
CE (2002), FHUEBHHI#ESSHCE (2012) 2E. L (T4,
(AR Ry PEEESER)

#&EAZ (Hiroyuki Kuwahara)
1996 EH G TR AEHM TEHYBE LA T, [
IR, 2002 4:~2007 4F NPO ERE L
AF a— Y AT LATIEAEIIZER. FICBEIoRy
b OFERE, HIE T X T ALY T 2008 4R
TAFTNART 4 7 A% L, HEeRBEm o
Ry N OB L WFEICHESE. 2008 4F & 0 H T3
(HART Ry PEEESER)

REIEH AT

AAORy bARFE31 & 2%

188 E. XZ (Edwardo F. Fukushima)
1993 SE U T3 R A B T 2 B i A 2
3. 1994 4F 8 A2 b AR TR T BT, 2001
£ 8~12 HAY v 7+ — FREFEEWER. 2004
E8~9 AF2—1 v L REZBWIZER. 2004 4R
L3RR SR, BAEICES, it (T2, B
oKy o b EER, HIERomE
(HART Ry F¥EESER)

(7%

[L#E%%E (Shigeo Hirose)

1976 4EH R L3RRI L E god-Hipigs 7 (L
FE) . FAFHFE, PEaZE T 1992 F£HE T
SERFHM L T 228 (2000 4F DARERSI 521 > A
T LHEY) Bd%. 2011 FRAFEREIZ. 0Ky b
B O ZEIZHES. 4 1 Al Pioneer in Robotics
and Automation Award (IEEE 1999), % 1 [A]
Award of Merit (IFToMM 2004), *R#&%% (2006), Engelberger
B (2009) 7 &%H. BAEMY S, IEEE &7 = 0—. HAFMS
A E. (HART Ry MERIESH)

2013 4£ 3 H



