gboooooooooboOos3bd1dnzoiolm Om

D00oooooooooooo?

Evaluation and Classroom Experiences of Autonomous Robots
in Junior High School

oog oo- oo ov oo o™
Yukio IDOSAKA Yasushi KUNO Susumu KANEMUNE

0oO0oOo0o20080(@0O200)00000000000000 20120000000000000
gobooooomogoogoobooooooobooooooboooooobobooooDobooo
goooobodobboobooobooboooboobboobuoooboboobooobooo
gboooboobbooboobbooboooboobboobuoobbooboooboon
goooobodobboobooobooboooboobboobuoooboboobooobooo
gboooboobbooboobbooboooboobboobuoobbooboooboon
goooobodobboobooobooboooboobboobuoooboboobooobooo
gboooboboboboobuoobobbobooboobobbobooboon
goboobooboboobooboobobooboobooo

googobg ooobooboooobooboood
1M0o0ooo oMmoboooobooboooooboooobobooo
gboogobooobooboboboobbooboobooon
gooobogzoeo8000bOOobObOOoboDOoOobDOoOon uboobooboboboobooobooboobon
0000 vYO00OOOO0OO0OO0O0OO0OO0O0 201200000 boobooooobooogboooogboon
goboooooboobobooboobo@mooo ubooobooooboobooooboboooboonoo
obooooobomobooooobooooobooo oboooooboobooooobooon
gooobooobooooboon

oooobooobooboboooboooboo 30 2000000000000
0000000000000 0000 2000000
0000000000000 00000000 00 gooobbooooobobbobooooooboobooo

gobopooobooboboobooboobobo 000000000000000 0000000 Y90
goobobobooooobobboooobobobogo gooboooboobobobboobobooooono
gobmobooobooobooboboooboobo goooboo0obooboboooboo™obooboo
goooooooo googoogoo
oooobOooboobobobmoboobooobooo
goboboooboboobobobobooboood 21 ODUOO0OO0OOOODOOOOO
gobobooobooboboobmooboooo gbooboobobbbobbooboobooo
gobobooboobooobooo oobomobomobooooobooooobooo
gooobooooboobobboobgoobooo U Obhbooobbboooobobooobboboo
goboooboboboboobooobooboboboboo gooooogooo

0 0000D0O0O00O0ODOOoOobOOooooooooo
(20100 60 18000020100 110 21000) 000000

- JououoEEs uboobobooboobmooboooooooonn

Doooooo 0000000000000000000000000
- gooooooo

+ 20090 120 ODOOO270000O00O0@Oo)oon CHOODODOO0
0

(1



goooooooooobooooo

00oO0oooooooog
0000000000000000000000000
oooooo
0000000000000o00O0oooon
00000000000000MO00o0o0ooon
O00000o0ooooooo@oooooooooo
0000000000000 0000o0oo0o0o0on
(0)DOoo0OO0o0OO00O0000000000000o0a0
0000000000ooOoooooon

22 ODO00OO0OO0O0OODOOOODObOOODODO
oooobo0obo0ob0o 4000b000DbDOOO
googobooobooboboobuooboobobo
30000 87.500000385+35+17.50 000000
goooooobooboboooboooboobon
1000bogboobbooboobooboooboo
gooooooboobgobosoryobooonbooonoo
gooobobogoooboboobooobssnoood
O000000000000o0?20 310000000
000030 180000000000000 5000
gobooboooboobooboooo
gbooooboobgoobobobobooboz200
googo 3sgbuoooonobooboonbooog
gooobooooboobobooboboooboobo
gooboboobooooobbbooooobobbogo
gooobooobooboboobooboobon
00000000000 00000

U1 0ooooooboobaobo

02 O0O0ob00obOooooooooog

gbooboobooobooboooboobobobo
goobooboboooooooon
gbobobooooon
.0o0obooboboboooobooon
gooboobooooon

o oW

0ooo 00 AODOOO(25030)
350000 OO0 DOoODoolGoio
0ooo 00 C 0O0O00(8O10)

OO0DOO[DOoOoDoOoooool(ro10)
350000 O0BOOOOOODO O0O@15020)

000 O0BOOOOOOO0OOlGQo0012)

gooobooobobooboom™booobgooo
gooobooboobobooob0o@mouoboooo
gboooboooooobobo@oooooobooo
gbooobooboobobboobobooboobooon
gboooboobooboboobooboooood
goooboobooboobooboooooobmao
0AO0D0O00D0O0OO000DOO00DO0O0ODOOO00ooon
gooobuoobooboboobooboomoog
ooooboOobooooobooobo Boooooooo
gboboobooboobobooboo

goooooboobobboobooboobooo
oooobmooboobobobooboooboooo
gooobuomobooboboobgoobgonoog
gooooboooobobobobDbooboooboooboo
goooboooboobobooooboobooboooo
goooboobooboboooboobogooo
gooooboboobooboboboooboooboooo
oO00oOOo0o00oDooOooUobD cooooooooo
ooobOobOobOOooobDoooboOobD pobooOoo
gooboboboobooboboobgoobgonooo
goooboom@oooooboobooobgoooo
0000 EDO0DODOODOODODOO

32 000DO0O0ODODOODODO
gboooboobogobooboboobooong
ooooboooboob 3ogoo

gs3sgbooboobobooo

1750000 |0DO0DODO[OOoDOlGa ooooDo ooooo oooo ooooo
ooo oooooooo | O ooo
0o00o00ooooooon ooo 00oog oooo | O
ooo ooo@OoOooD) |0ooo |ooo
000000000000000000000000  |oo000 |00Doo0o0o0oo | USB ooo
00000000000000000M 000000 00000 |0oooooodog | O ooo@)
ooboooooooooo ooog o0oog O ooo,000
ooo oooo oooo |ooo,o,o
314 00000000O0O00O000O0 oo
000000000000 MO000o000oooon ooo 00000000 | 0000 |000,000

goboooboooboobogb 20000




oooo0oooo0ooooOs300 10020100

00000000000000000000000
00000000000 000000000000
0000000000000000000000000
00000000000 0000000000(@O)a
00000000000o0oooooo

0000000000000 2000000000

O0A ODOOOO0ODOOOO0ODOOoOoooDooOooo
gbooobooboob 3obobooboobon
goobobbooooobobboooobbbogo
goooboog 1moobgoobooboooobgooog
0000000000 2BASICOODOOO0OOOO
O0000o0oO0P 00000000000 O0OOO0OO0
gobo0 sogboooboobobooboobooo
gobobooobooboboooboobooooo
gooboobooooobobboooobobobooo
gobooooobooboboboobooobomCobo
goboboooboobmoobobooboooo
gooboobooooobobboooobobobooo
oboooomooboobooooboooooboobo
goboboooobooobooboboobooobo
goboboobooobobboobooboobo
gbooobooboobobbooboobooobg
goboboboobooobooobooboboobo

PRBTY <« [FOOMEENISEEE 0

= a8l .
¢ g w

ﬂlﬁﬁiA

= il

=

o

0 ¥

-
|
B
R
W

U=
HE

3
i
g

Q =12k
Q) =22

W e

My

ooobooboo

htE

la
i
-’

L

|

|fmss | Brws
| AFEIS L, page)
-

= g

=

17

| —

’*f%

Eﬂ :

iy

Hﬁb mzv mnv ulv
sn:v ﬁn# 7nu snn

A

| &

5

=

Al

&

o2 0000

3)

W rivim | ) wwsm

B,
i LIFLHAK Y b

>4 ey
By ae—
(LTS

& L

JIRAIC I PR

| Al
Fo1 Ah&Ysp e AN&Y) A5 T //Inl 3 In2h s hicgs
L) MEET
3 iR
3 E@Y

i

@ our

11 |[ORK | BiEd . [server
12 wE

[ [ | | o | [ e
03 000

0O0B 0O00O0O0OOODOODOODOODODOO

gboooboobobboobooboobooboon
gbooooboooboobobooboobooboobg
gboooboobooboboobogobogooo
gooobomobooboboobooboooo
goooboooobooboboooboooboooboo
goooboobooboboobmuoobgooog
goooboo0oboobobooooboobooobo
goobobboooobobbboooobobbogo
goobobbooooobbbooooobobbogo
goo

goooboobomoboooboobooobooboo
oooobooobooboboooboobooboboo
gooobooboobooobobobooboobod
gooobooboobobooboobomuoooo
goooooobooobgon

gooobooboboboboboobogobooo
ooobobooobooboom@oboooboboboobooo
goooboooboooboboobooboobboobg
goooobobooobobobobDbooboooboooo
oo

00 C O00oobooooo
coooooOoobooogoocoMbobO USB OO
gooobooobo@mobobobooboooboooo
gooobooboobobomoboooboood
gooobooboooboboooboobooooo
0oousSBODODOOODODOODOOODOODOOOD
gooobomobooobobooboobgoooo
ooooboooboobobooobooboobobog
gobobooboobgobooooboo
ooooboobo™mobobooboobooo
goooooobooboboooboobmoobo
goobobbooooobbbooooobbbogo
gooooooboooboboboboooboobo



goooooooooobooooo

goboboobooboobooooboo™mooo

gobooboooboobo@™moboboooboooo
obooooobooooobomoooooooboobo
good

00D ODboooobooooboooo
oooobOooboOobobobobooobooo
gobobooobbobbooobgoobobbooobg
gobooboooboooboboboboobooooo
obooooobobooomoooboooooobo
gobooboomoboooboobooboooboooo
gobooooobmoobooboboooboobo
gobooboooboobobomoboooobooooo
gobmoboobooobooboboobooobo
LEDO00ODODOO0OD0OO00ODOOD0ODO0O0O0O0ODO0O0OD
gobooooboobobooboobooboobo

OO0E OOQOO0ODOOOOOoO

oooobomooboobobobobooobooo
gobobooobooboobobooobuoobon

gooobooboobooboobooobomoon
goboooooboobmuooboboooboobo
goboboomoooboobobooboooo
gobooooobomoboobobooobooobo
gobooboooboobobooboobmoooo
gobooboooboobmuoobobooboooo
goboooooboooo

gboooboooboobo 40000000

04 OD0O0O0OOOOOOOOOODODO

2008000 2009000 2000000000000
gooobuoobooboboo™@ooobonooo
gbooobooobgoobobobooboobobod
goooboobooboobmooboobonooo
ooooboo0oooboboobobo 8goioonod
gobbobooooooobooboooooboboobooogg b5
oooooboooboobo2000b00o0obOonbooo
oboomoooboooobooooooobooon
gooobuoobooboboobo@™moboobooo
gdoooboobooboboooboobbobooo
gbooobooooboobgoon
ooooboooboobo 200000

goboboboooobobooooobobooobbbooo
ooobboooboboooobobooobobobooo
oooooooboobgon
gobobboooboboooobobooobbbooo
ooobboooobooooobooobobbooo
gboogoboobgoobgobooobooboo

goozoo090000o0obooboobooon 180
gboodb 21000000000000 40000
0 200000 40040000000 100000 2
gooboo0 100000 100000 200000 2
ogooob 200000

goooobgbsbogn

s 0oogo

goooo 300

0ooOooooooooo@ooon)

0000000000 00000D0000D0D000000n
000000000000000000000000

oo ood - 0oooo gbogol1o00x 80000 /00000200000 100
O odIDbOOLOODOUOoODOOD OLOOO oooboooboo

O ocooooooOOobDOoD x 0goooood 20080 0:00 19/190,00 3/190,0 22/380

O o USBOo ODODODO oo xOood 200900:00 15/230,00 3/190,0 18420

O oc00000O0OOOODoOOODOOOO

O oOObODbODO x QOoooooooood 42 0O0O0OO

ObO0OOoOO0O0OO0O0O0OO0O0O0OOO0OxOO000O0O

ADDO0DbOOoOobooboboon

gooboboboooooobobobbooooooboobo
gobooboooboobobooboobg agod

golobobbobooboobooboooboonboo

41 OODOO
ggobobooboooooobbbooooooboobo

(4)

gooobooboboobmoobgoobooo
gboooboobooboboobboobbgonboo
goobobboooobobbbooooobobbogo
gooobooobooboboooboob sgooo
googsugoboooboboob 8sbpbgonboood
gooooboobooboboooboobonbooo
gooogo

421 0OO0O0ODOOCOOOOOOOOOOOOOO
gboobogooboobobooboboooboo



oooo0oooo0ooooOs300 10020100

gooobooobmoobooboobooboooo
goboooooboobobooboooboobooboo
goboobooobboooboooobooboooo
goboobooobomobooboboobooobo
obob e0b00OOCO0O0ODOODDOODOODOODOO
goobooboooboobobmoobooooboooo
gooooo
gboogoboobooboobooboob 7000
gobooooboobobooboo™oboonooo
goboobooobooobobo sgbooobgood
gobooboooboobobmooboooobooooo
gooboobooooobobboooobobobooo
gobogbbobboobooboobobbooobo
goboobooobooboboobooboobon
gobooooooboobobobobooooboobo
gooobooobmooboobooboooboooo
goboboooobooboboboboooboobo
goboobooboobooooooo
oooobobooobooobobboobooobooo
goobobooobooboboboboobooobo
gooobooobooooboooboobo

06 0D0ODO0OODOOODO@MO) N=18 (200900)

gooobobooboobooboobgoobonoog
gooobooboobomobooboobgoooo
gooooboobobobobobooobooboooo
gooooog

08 ODOOOOO N=18 (200900)

ooo goao goao
oon 72.2% | 130 | 77.8% 140
oooo 16.7% 30 | 22.2% 40
oo 11.1% 20 0.0% 00
oooood 0.0% 00 0.0% (O
gooon 0.0% 00 0.0% 00

09000000000 N=18 (200900)

ooo gooooo gooooo
gooooooo 33.3% 60 | 16.7% 30
oooood 66.7% | 120 | 83.3% 150
gooooooon 0.0% 00 0.0% 00
oooood 0.0% 00 0.0% (O

o o ooo RN
gboboboboooooooobooo 100.0% 180
gbobobooooboooooan 0.0% oo
gboboboboooooooobooo 0.0% o0

07 0000000000 @OOO) N=18 (20090 0)

g o RN go

obobobooooooobooobo 66.7% 120

gbobooooooboooo 44.4% 80
obooboooooogooog 55.6% 100
gbooooogooo 16.7% 30

oboooooogo 0.0% 00

gboboboooobooooboobo

422 000000OODOOOO
goooboobob sgbuoobooboobogn
goboboboooboobobbooboobooooo

ooboboooboooboo@moooboobobooo

gooboboobooooobobbooooobobobogo
gooooooboo

U obboobuooboobobbobgooboon
gobooboooboobmuooboboobooobo

shboougoooonon

obooomooooobooooooboooooooon
goooboobooobobobooboobgonooo
gooobo0oboobmoboooboooboooo
gobbooboooboboboboobgoobonboo
goooboboooboobboboobooboooo
gbooobooboobbooboobgoobobod
gooobogoo

51 0O0O0OO
s0b0oobooboboooobobobobooobbon
gbooobooboooboboobuoobogoboo
gbwobgooo
010 0000

gbooboa30o

gboboooooooboooboo oooo
ooo0s00x50
gboboboboooboooobooboboboboooo
gbob470 020000

511 0000
gooooboobobobooboobogobooo
O000ooO0?200000000000000



goooooooooobooooo

(1) 00000000000

000000000 DMO0000000O0O00O0nO
0000000D000000000 40000000
00000000000000000000USBOO
0000000MO000000D0Oooo0o0ononono
000000000000000MO0000000
000000000000000000000000
00000000000000000000000

EtY

o1z

Y

=

2L

164

G4

|I72

U4 0O0O0OO0OO0OODOOOODODOODOO

(2 DOO0oO0OOODbDObOOObDOobDOobOobOOo

gbooboobooboobooboobooobon
goboobooobooboboobmooboooo
oo

gbooobobooobob sbuoooobuoobon
oo 100000000 200000000000
obooooobooboooboboomouooogoobobo
goboboobooobooboobooedbon

TEoEI— 2] g
ih Al E

s E

=i %
AE—h E

ugs5 bOooooo

U6 ODOobooooobOboobooooboboobooboooo

oooobooobo0oboboooboobooboo
gobogbobooboooooobobooboobg
goooboog 70ho00b0o0oboboobooobo
gobooboooboobobooboobono 800

(6)

goobobbooooobbbooooobobbogo
gooobooboobobooboobomuoooo
ooooboomobooooooobooooobooo
goooboobooboboobuoobooob 80
ooobobboooobobobbooooobobbogoo
gooobooogon

o0oobo0ob nnoooosbo0oboooboon
goof

INTILESD-3) WESH, I-LOMNECSTLEES

HE2

ZE—R

A5

2sEy (D mp oEEY

08 ODOOODODOOOSOODOO

01 0000

giboooooooooboobooboboooboooboon
gboboboboooooooon
20000000000 00000bDO0DbDOD
gs3sbgobooboboboooo
gbobobooboobooooboboboobo
400000000000000O0O0O00DOO0O0OODO
gsb0000000b00b00b0bobooboboboooDo

52 0OOOO
goooboooboboobooboooboobogo
oooobooobooboboo

521 0O0O0O0O0OODOOOOOOODOOOODOO

oboooboooooobooooomooooon
gooobooboobobooboobooobmo
goooboooboobobooooboooboooboo
gooobuoobooboobooobuoobbonbooo
goobobboooobobobboooobobbogoo
gbooobooboooooboooomoooobooo



oooo0oooo0ooooOs300 10020100

goobobobooooobobboooobobbogo
oooooopbDOoboOoooo 20/39000000
gboooboobboobooboooboobogon
gobooboooobooboooboobobooboo
ooooboooboooboon

522 00O0O0O0OODOOOO
gbooboobooboobobooobgoobooo
goooooobooboboob 120000000
gbooboboobuooboboobuooobgoooo
gooboboooboobobooboobbgoooo
gooboobobooooobobboooobobobogoo
gomoobooboooboobobooobooog
goboboooboobooboobooon
goooboooboobooooboooboob 138
gooooobobobo0 4oooboogoooo
gobooboooobobooobooobobobooobo
gobooboooboooobobboobooboooo
goooboooboobobooon
oooobooobobD toobobobooboomo
go0o0Mmoobmobooobboobomoa%tnod
gooooooboobobboo™@oooboooo
gobooboobobooboooboboobag
goooooobooboboomoboooboooo
gobooboooboooboooobgooo

012 00O0ooOoboooooobooobo

1.000000000000000000D0D000000
0000000 0OO00O0O0DO

2. 000000000000000000000OOOD0
00000000000 000000e0D0000000OD
000000000000 000000

(HWooo ooooo @eooo Wooo

013 obobooboobobobooboooooboaon

oboboooooooboobooboobobobobooobooon
gboboooboobooboboboooo

goooboo

gboboooooooooboan
gboboobooobooboobobobobooooooon

014 000O0O0DOOO0ODOOOOODO N=39

523 U0OO0OO0OO0OOOOOOOOODOOO
goooboooboboboobooboooboboooboo
oooooopCOOO0DOOODOBODOOOODOODO
gboooboooboobob wbogon
ooomobooboobooboooboobooo
gbooomobooobobobobooboobonbog
ooooobooobooboboooobooboooo
gboooboooooomoooboooooobooo
oomobodbooboboboboobooboooo
obooobooooooboooomoooobooon
googboobmoobooboboobooobogo
oooobooboobooboooboobo

015 0000 N=39

oo oo@) | oo@) t p
1.0000 1 28 9.25 | p<.001
2.(V000 15 26 3.86 | p<.001
@ooooo 19 21 1.43 | p=.16
3000 11 23 411 | p<.001

(7

5 4 3 2 1

1.000 250 | 120 10 10 00

64.1% | 30.8% | 2.6% | 2.6% | 0.0%

2.000@0O) 170 | 160 20 40 00

43.6% | 41.0% | 5.1% | 10.3% | 0.0%

ooooooo | 160 | 180 10 30 10

ooo 41.0% | 46.2% | 2.6% | 7.7% | 2.6%

oooooog | oo 50 170 | 110 60

00ooogg | 0.0% | 12.8% | 43.6% | 28.2% | 15.4%

ooooooo | 180 | 140 50 20 00

46.2% | 35.9% | 12.8% | 5.1% | 0.0%

3.000000 | 120 | 200 70 00 00

00000 30.8% | 51.3% | 17.9% | 0.0% | 0.0%

4000000 | 180 | 190 20 00 00

0000000 |46.2% | 48.7% | 51% | 0.0% | 0.0%
e OO

gbooobooboobobooboobon

oo0o0obOo sagbobobooboobooboboo
gbos000000D00D00O0DO0ODbOODbOobDO
[ooooboooboobooboboobooobg
gboo 3sgb oobobbobooboobobod
200000
(oooobooobo0obooboboboobooobo
gooobuoobmuoboboboobgoobonooo
ooooboooboboooboobobooboboobo
gboooboooomoooooboooooobooon
googon
MmoocooooooooboooooboousBOOoOd
gbooobgoooobooobgooon
goobooobooboboooboooboobooboo




goooooooooobooooo

goooooooooo
[mooooboobooboboobooboooo
gobooboobooboooboooo
goooboobo 4000000000D0O0O0O
gobooooobo00obooboboooboobo
gobooboooopooog
oooooboooboobOobo sobboOobooobon

goobobbooooobbboooooboobbogo
gooobooboooboboobogoobgoooo
ooo@oooboobobobooboooboobo
goo

goog

goooog 1) 000000000000000 O 20 000
0oo0d00o00ooooooooooooooooog 08000000 (2008
Joodoopooooooooon 2 0000000000000000000 300
00o0000000o00ooooooooooooDoooo 0000000d0o0doooooooooooa
0Joooooooooood Od0o00oo0ooooooooog 51000 3
00000000 s0000D00ODODOOOOODn 0 O pp.195-202 (20090
00moo0o0ooooo0o0oooooo0U00ooog 3 0000000000000 0000O00ooooo
godootdooooobooooooooboooon gooodooooboouooooobooooon
Joo0d00o0ooooooooooooooooog 000000 0000o0ooooooomoog
ooooo 000000000 51000 4 00 pp.285-292
0o00000o0oOo0oooooooooooooon (2009)
odoooooooooood 4) 00000000000D000000 00000
gboooooboooooooouoooooooon (2008)
ooooooooo 5) Shuji Kurebayashi, Hiroyuki Aoki, Toshiyuki
gooobbbobooooobbboouooon Kamada, Susumu Kanemune, Yasushi Kuno :
dodooooooooooboooooooooood Proposal for Teaching Manufacturing and
gboooooobooooboboooobooobo Control Programming Using Autonomous Mobile
Joo0dooooooDoooooooOoooonoono Robots with an Arm, LNCS, Vol.5090, pp.75-86
0000000 Mo0oooooonooooooooo (2008)
0000000 ooooooooooooooon 6 0000000000000O0000000000
ooooooo 0000d000000oooooooooooooo
ooooooooooooooooooooooon 0000000000 Vol. 44 No.SIG13(PRO18)O
J00Mmo0mobDo0ooooooooooooog pp.58-71(2003)
J000000000DU0ooOoooooooonooon 77 00000000000000000000000
godbootboooooboouooooooooood gododoodoboooboouoooomad
00o0o0ooooooooooooooonooooon 00000 ICT EducatonNo.430pp21-25 (2010)
Ogoodomobodoooomoooooooooao

Abstract

In Japan, the new educational guideline for junior high school will be effective in fiscal 2012. In the subject of

" n

"technologies and home economics",

measurement and control" will be mandatory. For teaching this area,

methods to control autonomous robots are important tools. We therefore compared some robots materials for

education in our class, and conducted lessons using an autonomous robot. Our students learned mechanisms of

control and programming for robots. In this paper, we report results of those instruction sessions.

Key words Technology education, Autonomous robot, Program, Learning to control
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