ISSN 2433-393X

=) TRIKE

BHHEEL 2 —AERS

=

F1&
2017 4

M) TRLKEE
HEBHEE S —






M| TFRIRZE

HRHEE L —AERE

F1%&
2017

Research Reports

of
Center for Teacher Education
Vol.1 (2017)

Kanagawa Institute of Technology






BRX

1 T R S T S S =3hFnfE
5
ZV=V7F TRy EAWEHEEEY VO « 0 v 00 - JIGENE

TR T I TEEDIDDORERRBIEROER L B

—dJava SRR LD 3 BUW_REZEMELT—» « ¢ v+ v 000 K2R
“UEREBEIERE COHE Raspberry Pi OFERIZ- DT+ « o+ o o s KEEZA
ERALFAIZ T 2 RN FEBHOBUMTOWNT » » v v v v v v e =3
I LEEOBRNE ~EOMEE AEEFEOT I~ + o v 0 o - A B

EHEFRTEROBRECIRMAT S NC L{E#o#G
—bdwAf FAMN—AEV3 oML MTER— -« « - e

FESL D & B FEHTEED CG 7 —H A4 7LD Y 4
—EEFTO—REBLOCLE  Hif8EF~0MHELBHRLT— - « - LR

wRy b &E o7 PBL #E O TREN
—HBMAN Tz aRy MExtT 591 R OBLE DR —
< ERREM - ILTFRH - BHEKRD
IR EREFICRBIT 2 BABBROBE
—RBAEBE B TREBOBBELEER— -« « =+ v v oo b EREEER - KEEEE

HEREOEBICRIC L 2507 - FRBEOEEICMIT SR
—BEEBEICHTOMEND— -+ v s e s sk

FREB & OIFEFRIC L D RBE OB PR
— RN T E—ERAWL R L D AOFEE —
<o I R - FEEB - NBET - IR — - EEER - = FniE

=t R T L T T T T T T {Eﬁg%&:%

12

16

21

31

36

41

47

50

b8

64






L]

RN IR RS, BB 50 FATE OBE L ERERNICEEFRILZOHB A

EFWMETAEHOOHMRELZBEBOT 42 E2h 0 ET, 2ORCHBLATOEEL T
FREWNF., PPRBLUREEROKELHB 2L P PEREF OREIZE TIET,
BEE2ELTOPATERBEE L THERCHEEROKFTRE~LEYVHLTE
Flk, —F5, ZOMIWL SbOERBEL TW LW R TARZRE), BEHEh,
MFHOET ) 2 EERRB COHEFORBIIZHb, L TEE Lz, Ok
B, IWPbDHBIEROONIEE - ROLHURLALHEL, ZHELTWVWET,
ZOX) RO T, ik I8 FPRHAFTRHOEN (S BROEBEEM - FFHE
DIEY FIZHOWT] Cid, HEER - RFFEOREO FHtEE, 1 23K ZE0OHM
RS [HBLLCRIBLEREHEEN) 2HECHCETSIELLDOLLT, b
5 12, BBEATRE, BMARTO2F 2L T, AL L TRIBLELEERE
NI EHREIRHET IO LT NBITAIZLICLY ., HRFICHIT S TEHERE)
DEEZHAFLE L, Zhid, ESEKRFOHBRROBELE THRIE OBFE
CHTLEFETHY, ChhbOBRBFRBICHISTEAIRIEEE N2 B2 - 8A%
BRI IHFBMIKRDLNREZ IRV ET,

ARETIME, ZHUEHROERFIII L3, MR LIHBRFERRE &
ZF—EHRBRL. TR FOFBERELAY, 2hhboHBBRELTEEIRI LD
OHRBOEBFLEEIL ST 5 HFHERELTCEELE, P THLHERELEHI LT
5 ERIE] OBA»L, £HROZFERDRZVF~OBEBOLE, LV DROLER @
HEE, HRPRE LT T2 EMERE, FECHERE~ORELR Y, PER, &%
FROBERMYEERTNITER2ERVEBERPEORRE R ICOVWTHRETWV, £
DERERBRTIZLIFETHLEETHVET, £, MEORER+HICHFETE
HHDTHNIT. IVEOBMAFHAFTLERL TOWEEL ZLE2HLETHIOR
LROZLTHVET, T T AFEEWMEE V¥ —CRHSEELY, [HBEE L
v —MEREE ERTTHLLRVELE,

FIBTHIAREEDL, EHECETIMAERCIEZSLHBHERL XCHMICHE
TOHHARDOVEHTEYICHTIWRARE 1l FOoREL2EDTEY, Zhhbo
BMBEEEZIDIZT, MOIDOBBIZRIZEHMHLTELET, £, 4%
LRERBLHMBEIRIHBBICL ST, BHLRBL ) RHREENBRETCED
EO2BHTEND T4,

RN LBRY BBHF ¥k =g



PRI LT AN FRIRBE 7 OIS

#1# 2017408

77U —Y 7k R] ZHWVWERHEEY — VO3

J1 ik E B

HEREMBEREER  (nkawasak@high-s.tsukuba.ac.jp)
)| THRKEIEF BB

Developing the Tools for Statistic Education by using Free Software Named “R™

Abstract

HATOR SRS BEEE Y, §%E T BEHOER) OFEBROFERERTHLRL XS
K- TW5, £k, BEPREBHETEHECEW T, LBERHOREIOFIC [F—¥
OS] OSBEEREHAND LI TnD, B¥EOFYEMES B EAEGOMBERRIC
DO CHER, BRI ALHOTEARY, &7 72 2 L ICkmA
PhoTLEH, FOLD, ERLES T 7% AW TEREMOREEUCHERICOWTATE
EREIFEY, TA—F T LT OERAR SOV THRS B T Y OFEED
DOEERFERAE L,

ZoCAE, ARG A, EREAT, BHERTAR REEERNLR, B RTEERK
WHBDY S 7 2BIRCER TS n VI ARREMIINZ 7V —Y 7 ML V{ER L, &
D ricrvEEodc, BRAEAF—F OEAOBRVVE#R IR ZERTE SRHEMER
S o, £, BEERCEETINSMNEEABOERFAVTRAIESEOT—2 D
SOTEEZLEF L TR ERTA7Ta S AbERLE, 2O dichy, ERY 7 MU=
T O NS & BEEROBEEC L DM BEOERE BRI - TWSRIBER & #FH L7z,

Key Words: Free software named “R”, Statistic education, Developing the tools, Hisigtam, Boxplot

1. [FLIZ

TERORFOFEC, PEE1FEETEHOERN
FRALZEDIE R VT AREEEETH, PER2
FEETIIRSR, hFEEIEETREAREOBLHTEF
BT5, £, BEEROEFOFETIL, MEFAD
g1 o IF—20a0) BRETIHINHLY,
Syc-eE R, FOJE, HERER ZIConTEE
FTARLERREATWS, ZOYXIChER1EENLR
SR 1 SFEEICE D £ TR PECHRRBHEHNLSHE2F
BB Ltk THEY, ARORERAZEEEA T
AR EHEHEEOHFROV L 2TH DS,

REOBREAL LTPEREGHEEEEMAD TR, &
HoOBEmMERLBRLEEYEE, TRELRERYLEDL
ATHRASH5ETRY, EAFEOLEELEREHE
fSE2¥BEES, BEMACHEAE L LA THRASYE
HEBFIEICHOWTORBMNH S Y, Tk, BEFEEE
ViIGEEFEMRRTL, TV EEHE - 5L TRREIE

BLEYRASEEZ Y 2FEEBC OV TOR#EDH
%2,
TOLYREBEEEHEE, T RER - T
At A T ARPRMTEREEOEES 77 DfE
REELIEET DS, BRIRFNILYELnT—F7H
ROWTHEEC/S 72 EREE, o607/ 778
RTHEBICOWCEIEED, TOROEETIL, 25
BBITREDT -2 AWV, TORORMBERL
LT, F—Z OEEREFICEN-TY, F—F OEME
FEENREREO LY KR WAETRAEI DTS
728, &Y 5 7 OERICERARINY, REETSS
FTRERTIRMILE T Ly, £ES 7 7 OME/MR
DEFERIRERDHZLBEVKENHTCHRL, BED
P EHKOBEOT—F 2B L, ThbDaHmnE,
oW TEHEY S LeERIEZWLOTH S,
FITEFE, BENTHKRCBVWT, 7V—-Y7
FREBWTHBRAHFOESZTHLS LTI BRI L,
rp S SO A A DA A BEEH EM & SERFE CRER T E,



ARE BIRERFIC LR O 0 7T AR T THEY
GMEIEHILHWMEBLAL L HBRROBEESFZ D
OEEZELICER L, 2L (RDOFr 5 4)
EFRAVWKRIE, /5 7% EBxcel TIERTA & EZHMER L
ATV NOFRERELFETHD,

FRETH, AN T A, EERLARE, BB
W, BEERRLE, AHBREESITNRO ST IRY
DREENOEBTHITIZ0»EHFRT S, £k, 75
ZEERT AR MERT YT ANBELLOTHS
ZELEBENTS. BOUREICSTE, &Y 7 by
T—CEHINE-ANMBOER L, BEEROHANE
TEEINFZNSMNE Ve OERNERL S, #HFE
TEZINEZEOTRAEEICHET S L5 28 (RO
Ty Aa) RIERLE, BREAT -2 AW H s
Y INT—FERAVERERA TS, YT —F
FRAWEMTHE, Excel OFMTEIIZ X 5 M5 Mi3knE
WZoWT hiEET 5,

RTIE, 77 oSl vl 7 a8 ANT5L
LR ESTHEMBS 77 HFRCEDBLICLTHD, £
NIFTOMFEXTHBEHN, FT—FOARTEBRL TR
EEICHT 5 ROFIAFEOERIEEILETCHS, M
HRFMBEEZECER LI-EER, BETL 2BMD
FAHEIMBEY >, ERERBPFIBSEE, Yo
Lo FETHRMIIROERFEEEET 5000
WIS OBRBETCH B,

2. ERSHRENRLTHTLZERISD

EEpHhREERTDHE, ThzRRALTER NS
b, HRSAT, BRERTNE, RRESIThE, 48
WRBERFTNREERTDH LB Ca 5, FHIEEL,
1~2ERFEETCERL, ThTh0S 7 705HEL2R
DHEFEIHIHLERSD, LivL, 77 7OERET
TEBBELRDLELDO TR, BREOF—F % H
WCZhbDI T 7ERERL, Rp2BHOT—5 D4y
OB NZOWTHECRTE SRS ERKETHY,
FREEEEIARTEZATLH S, T, BAEOF
—Z kb, BET— ¥ NEAUTORENS ETH
Ty, F—ZEREhom 0T BN, FLX
37 —FTh, RERLIFIINLDS S 7 2R
WT, &RBICERBZT -2 OSHOBWEBBFXE,

FIT, EWLITOGREXEANTELICEST,
LA MG A, BEHEZAN, MAMEHITLR REEHK
i, A REESEREBRSICERL, V1T Y
P OFEERELFRERL TERL Y 2ZROBE (Fns
T A BER LI, ROELEEEAG4 % A TEY 5o,
BHERZE 10 OEFR BT 5 E50% 10000 HERA S,
IhbDF—FEMWEE A NS5 A, EREAT, 18
o EHEATAR, REERITLER, BxREEHThRO

TI7EUTORETERTELZOT, IRRBM L,

21 BEANTSL

g 50, EHERE 10 OTRYMFICHEI ERILEE
10000 fAEKT 2, RICDHBEBITE X P77 AR
REH, FhESEICLTHRGEOR/MISSEXRE, B
ROBOEREEED, UTOMFXEL-TR1OL
ANFG ARRIFCRH D N TE S,

fhist(x,10,90,5,2000,500,,,'Normal-Distribution

(myu=50,sd=10)"

T OM AL OBRFELIFI, BUTFOLHRBEROT
—FThbd, BB, T—HFBRBSNTHRVESIET
473N MERS T 7RICRTENS,

fhist(7— &, FE#R O B/ ME, BB OB R E R OIE, ¥

BOBEY ORKRE yiho B OF, X7 i,

YEIT SN, 5 A B V)

B 1 EE S50, BERE 10 OERSWICHED
10000 fADELFHDO L R F 7T A

Normal-Distributlon {(myu=50,8d=10)

T i--
|||||||

F I R |
|||||
|||||
1 1

500
}
-
S
——————
et

I Tt
10 20 30 40 50 &0 70 80 80
%_value

2.2. B¥EAK

EA ST ACERLELOLRACERIESANT
ERESAMERHIERTHHIXThHD, LA NS T
AD HICEHEATERERIND, UTFOR{IIZL>
TH 2 DEHREATERRICH Z LN TE B,

ffreq (x,10,90,5,2000,500)

I OHEEOEEECITFR, LTI 2B%ROTF
—HERoTNG, B, F—#BREIRTHEWE
FET 4 7FN MEBANSHTWS,

fireq (7 — 7, BB OB/MHE, BEE DB KIE, BB DOIE,

YHOBRRY ORKME, y BioB&Y O, x#hs -~

N, YEG AN, FA L)



2 EHy 50, EHEEZE 10 OERSMICHED
10000 {8 DELEDECEHE BT

Frequency Palygon

2000
I

1500

1000

frequency

] H
-----------------

500
i
7
.

s S -

I
5 415 25 35 45 55 65 75 B85 95
x_vaiue

2.3 ExEHIThER

ER NS TATERLIE GO LA UEREEEHWT
AR EHITHRZ B AER T 2 R0 Th 5. MXE
HERTITNROHBBRETEND, UTOHFXITL
TE 3 ORFEEITNRE RIS LB TE S,

filf(x, 10,90,5,0.2,0.025)

B 3 Y50, EERZE W0 OERSHRIZKED
10000 A O ELE O A O EHITILR

Line Graph of Relatlve Frequency

e 7
& J
g
se L. / Vi
=L \L
q / )
= 1
o = >

5 15 25 35 45 55 65 75 8% 95
x_value

I OMEXOFBERLIXTE, BTOLIBREROT
—F EiRoTWh, BB, F—¥HPEMILTORVE
ST 4 7 AN MEBRATI SR TWS,

ffreq (7 — %, BER D B/ME, BB OB NIE, PR OIE,

VRO HEY ORKE, y O RED OF, x 7~

N, VBRGS0, F A4 L)
2.4, REBEEHFRIR

EAMSFATERLELDOLRAUEHIAEZHANT
RAEEBINREBRFICERT 2MA XL THD, EA L
75 A0 LItERTREESITERRTEND, UT
OMBELIT L o TH4 OREEINREBTERFICH D
ENRTCEDH,

feumf(x,10,90,56,2000,500,10000,2000}

I OMETOEBIERLTFE, UTOL I RE®RDT
— B L RoTWEA, B, T—ZREBHI N THRWVER
ST 4 7 N MEBAAERTWD,

foumf(F*— ¥ Bk oI5/ ML BEHR DB R E, BERR DR, Y
B B Y ORKE, YD BB D OFREERORA
B, RRER O BREY OB, XTT <N, YT~ A
ko)

4 ¥y 50, HEHERZS 10 DIERDHICHE D
10000 BOEEOED REERIT R

Line Graph of Cumulative Frequency

T |
8000 10000

8000
cumlative frequency

4000

T
2000

T
0

5 15 25 35 45 55 65 75 B5 05
x_value

2.5 HENRBEEHEIRLR

ARSI ACERELELO LR CERILEEHNT
Bx RREERIT AR E B ICIER T 2Mme L THD, b
Z 77 A0 LicERCHMZABREHITIERRRTEN
5, UTOHSEICL»TH S ORNBHEETNRY
BRI LB TE B,

frlcumf(x,10,90,5,2000,500)

T ORAXDEBHELXTIE, UTOXS 2E%ROT
—FLiroTND, 2B, F-FREHIN TN
SIIF 4 74N MEBAIER TN S,

frloumf(7— & MR B/ ML BEAR D TR A B VR,
Yo B Y ORKIE, yBOBEED O, 185 RREE



BORREY DOFE, XWZ v, yE#iZ <N, 54 L)

45 50, iEERE 10 OLESHITHED
10000 {E OILEOEDE A 7T A

Line Graph of Relative Cumulative Frequency

2000

1500
T
0.8

T
05

frequency
1000
redative cumul ative freguancy

T
04

500
1
T
0.2

rmrrrrirrrrrrrrrrriti

5 15 25 35 45 55 65 75 85 ©5
x_vale

3 HUITA

BRI, SETARYCL{ANnLRE3bDTH
L8, BEFROLERB BFE1) © [F—F D4
OEFHFEL LTHBEIATH S L0 TH D, GEEE
PAOF—FiconTh, REOCTF—FERVTERD
F—FOGAOBNEFRHIEDL I LRCE D, #Hxd
ToE X, FEm, (LR TR0 A EHEIRO TEME
DLEMBOT—F ThH, BT LICET % ERE
LTHFITHE, #NFNOMAHOIFEOKEEFH T
LW TEDLIITRD,

£ 1 ER - AR - Ao A THRIBOFEHE

fronth rminkll kv Aamp ko Rinbllgionore tempeaprom iminkllrafe temo nate

...... 1 L A 1136 L ERR [ SN 1
4 L2 N R . O - 1| mer
3 178 9.4 78 0g 1644 188
4 1245 146 564 71 165.7 214
5! 1318 189! i M 124 e 2
a4 1527 25 MR 16 2412 w3y

! 1538 269, 0 208 14 209
8 1682 214 1234 2% 7405 287
-2 209 B 1552 184 05 296
e e 185 WE T ne [l H
i B 133 104 A% 110% 22
12 Eli a7 iz -04 e 187

31 TRI ZRLTABTHERT HHEOTE

REZMAVIIL, £101R, X, FF0HFEHKIE
DREFEEOTF—F EHALEFNNTAZR6 O L5 I2A
BYCRBICERT B Z LB TE B, F— X ORLBIAKRLL
OO TG LDAAL OESEHLETORY Thb,

boxplot{sapporo,tokyo,naha ,

names=c("Sappore","Tokyo","Naha"),

main="Temperature(Sappors, Tokyo.Naha)",

ylab="degree", horizontal=F)

PIFRLTWABHR, Zhbi1fTorad 5 ATHS,
ZOLS KB I LR TE, VI T7U OEEDL
L TV, Bkt b, MO0 ERSRSER
OEHRELIIBRoTWEN, 3 2OF/CITRELEFT
HILTE-T, IHEOREDENERATIZLHR
TE 5, LGRS, AR, IFEREox
BESTHD, RRIICETLESIIEDNS R, LR
EEBOERKE L, HRPIRICHATRIRBENDR
Mbb b, KEEOREOKENTITVS, o
L CHFEIIRIBOFEEXESHER LY b/ S
<, 1EHZRBXEDHTHLHI Edbhs,

MR OEREPRBEEROBREOFR L TR -
TWBEEWEZ, REAVTEBCERLAZFVTEZ
AVTHRBEDBVCOWTIRARSE LA TH S,
M EREEROBREOERE L LEFOTRED
EixdE ooy, PRVEHEBOESICEDYESD
TRZzara—#—Y7 bR TABCERLEY
ZEEREERORERLIELREL L PSS,

= 6 FLR - HIX  BFO R EHKIROEEED
MR (R THEBNMER)

Temperature { Sapporo. Tokyo . Naha }
(=]
(=g
— i
B i
™~
& :
! i
w |
g —
2
Ll (=
i
o -
o
.
¥ T T
Sappoio Tokyo Naha

3.2 TRl THRLETATSLICKZHEVITR

ROFo 7T hEARL, BEFROBHECERS
N EE AV THMTHZEB THC IR/ 7 A
¥R LY, L, FAKicERTCIBEBROACHEY
FFCEHLDETORB TS, BT IHBIRVET
K, B8Rz RVWEOTRTSHY, FOTRIOMS
KEDELLTHIEZDLS5IC L, B7OBRMIRE
i< 7u s MILLTO®Y Thd,

boxplot3(sapporoe,tokyo,naha 1.5,



title="Temperature(Sapporo.Tokyo.Naha)",

"Sapporo”,"Tokye","Naha","degree”,0)

L OREXOFIMERIFIE, T X ) BBEDOT—
FElhoTnd,

sapporo,tokyo,naha i3, F—F BEMRINTHHER
Thd,

161X, EPhEZHETHILboBETHY, &H1
sy i) — 1.5 x (MsyRigii) BT, £k B3l
S8 +1. 5 x (NS ArfiE) B LB EIcsnE s
L, XFhiEory —#IZAE - TRREINS,

1.5 DEEEZEINT, AL HSns 7T —FHE

bt %5, #A4 bVig,
title="Temperature{Sapporo.Tokyo.Naha)"

Lo THRTREND, YPORAOGTRBYOHHOLOT

HhEOLRFRINB LI,

"Sappore”,"Tokyo","Naha"

LigoTnN3,

F—F QEMRMTHIONERTEDI, o7
~)% "degres” ¥ LTHY, BHNICTHD,

RO 0 HACTREHESNRICERT 2T THY,
KEFMIZTHITIEL &L, B8 L IRAITHIE
hhb,

E7+EBOBMNIET, "+ HILFEHOMERLT
o,

7 LR - BOE - RO A EHRIROEEEO
HOWE (RCHBELE 7 A0
- REZRWIZR)
Temperature(Sapporo.Tokyo.Naha)

30
I

25

20
I

degree
15

10

[} T T
Sapporo Tokyo Naha

Biel:, RACIBEOFOTHE CHFICE L7 n
75 AEBAELER, RTABERINDES LR
AR LOMOELAEFITE 73 Y7 hEREY
LHENREHROBETHD,

E 8 #LiR - B - HFED A FHRIBOLFED
BOHE (RTABELET ST A0FA
BRIZRWIER)
Temperature{Sapporo.Tokyo.Naha)

Sapporo
|

Tokyo
i
1

Naha
|

T T T T 1 T T T
-5 o 5 10 15 20 25 30

degree

3.3 Excel ZRALWTHERLE-BUTER

Biid, EBxcel AV THWMTELMBRITIERTHZ
EMRTEB LSl okd, LRV USNEOERER
S OHRBE LR STND,

Excel Ci¥, FTREERT D dOMGAHDF
BHELT2@YoFENHY, [QENRPRE] &

HEfbAYio il &IRTTA TV S 2, #IHERE T

[HELA 72 i) OFETHAIND L)oo T
%, 20 3WHEOY FNT —F &{H>T Excel TH
WTEZER LELOERAT 5,

F2 BrIAT—F

datall data0? [dala03

1 3 ?
2 5 4
3 7 6
4 9 8
5 11 10
6 13 12
7 15 14
8 17 16
9 19 18
10 20

22

1, BEFEROEREOERECL-TRIOIEE
OV INTF—F OE L WS, PRE E3MS



BaRHIEIL, ThENFEIDLBYTHS,

#3 BRHEOERIZILEN-THDE
H 2 FT—F OGS

51 sy, PR{E, 5 3MohiH

data0l 30 3.5 8.0
data02 6.0 11.0 l6.0
data03 6.0 12.0 18.0

B ok, THehAY PRl LrpTh 35 el
BEFE L EOFCTRTH B, datad2, data03 O
SAEHEABEOERETHELLLEOEE—FLTH
D5, datadl (oW THE, 81 Uik s 5 3 Muhik
OERRZ TS,

Bl 9 THHhay7e ol OFHHEICX D Excel T
Rk L= OHR

BOTEOFZ |

O data01l [ datse2 O datess

1043, [afEekdriE Lmdhstiscls
UBEZHRE L L EOROTRTH D, TTOTF—F
KoWT, H1 Mk s 3 BooMiiioT
Wi,

10 T[2EMALPRE] OFFIZLY Excel T
TERE L ONTE

FHOWEOFZ b

B o s e e

7

5

| 212

1o§ ............ 410 ’ ’
i 7ﬂ_|_
! Egé%s _”.l--
| TS

1

@

O datatl [F datadz O detapad

2
zﬁwmeﬁ””“mw_mmﬁqEM_T'. R

B, SERFELEROa 7S ARFIHL, #HEE
OSSN OER T AV TR 20 3 8GO FLF—

FOROTREZERLZbONRE (1 THY, BTFo1
TOMBILTERTE D,
boxplotd(data0l,data02,data03,1.5,title=

"Boxplot of
"data01","data02","data03")

Sample Data",

E11 AT —F0E0TE

(RTEARKELET 2 YT ADFHIH)
Boxplot of Sample Data
. B _
2 -
W
3 -
g o] —
[Ty I
D —_ rrl—
¥ T T
data01 data02 data03
4, ZEHOBRE

RCHELESO T ACIVE AR NS F A, EHE
AR, HHESEThR, RBESRIThE, e REEE
RO 7 7 BRIl Z 2B TEB X STk o1z,
¥, RCEBELE 2/ ZAKEY, BEHE0OHE
EOEBILER->THAMTEMET A X9tk

HETEET ) v oo B TEMEIER LPE<
Y, HERECEEL TOAHBAFRERESL OH
FOTXAMN NLTERLTWS, £z, MFXOA
HBEEBEN LT THRETHLED, £HEBFICROH
FXEANSE, EROT—F OFELRERIL SN
THRSEIRELEETCES LI LEY, BEET
AT2LELACRECROMEICEHE L TR
G E ZEINnEEZ TG,

BE IR

(1) FHEEFBIEEEERREERE), XEREE, #F
HifE, 2008,

Q) BEFRFEREEEESEER - BER), R
248, FEHEEASHE, 2009.

() ¥ 1, BREERENE, FREH, 2011

@) NRER, BEAFIREF#ES 7% 2 MEEXE),
7Y —Y 7 FCEEELWEET, 2017



WENTH R EE 7 —HERE
1% 201769H

Ty G I T EEDO D DRBRIREMIEROER & BLR
—Java EEIC LA 3B EEME LT —

REEEH

PRE) | BATBHEFERABEERIE  (00ba2015@cco kanagawa-it.ac.jp)

Practice and consideration for developing teaching materials for programming education
— Tick-tack-toe using the Java language in the curriculum—

Takanori OOBA

Abstract

SROFSIIATHRESA v 7 —Fy NeAWEREREERRIRD ETHEINLTHS,
4 WEEEEA LT AE ) LESICAT T, FRBE TR v/ 7 I Vv IYSRPERSN
AL 3o TE-, ZOMETH, Java SEEORBELFLAITERER, ROAT 7L LTH
Mir7u 5 3 v S EBEROEMIERICSVWTER L., BMICAWCOREHTIZ Java ST
ERE LTz T3 HI ) VW) HEHARF—ATHDLN, arta—F L ABBRGRTEL LI
BoTWh, AVEa—-FEEOLINBELIEENLVIRBTCTNTY XAAEMAILTD

2L, ALHBE~ORKRERET ZEBIORRLOTERNLEER D,

Key Words: Programming Education, Java language, Making teaching materials, Tic-tac-toe

1. 755305488

B2 COFREEL, HBEHEHTEE 2 LT
bhTwvwa, ERHEEFREHT THE L E#E & THER
OF¥] © 2 HBCHERENLGS, eIV IEE
DBEPLTALHEDVRCBLLOALAR DD, 20
YOI M2 LfER) TR, s 5 I 73Z2EAR
ELTHEDATELY, HERoORF) <k (MEOMK
ErAMEFOAEME) 2B TTe S 7 I SHEY
#ThhTwnaboo, HERoRE) oBERL 2 HIH
T (2016 €£E) L&V YOT, BEEHEOI0S T I
FEBIZRELTWB EEEWVWETENWEDTHS,

LiEndsly, B LEALDES By Tke 20T
LEY, fr¥—Fv FEBEULTCHITREBRAERE
ExiTol0T5% 4 KEEEMGIZ Lo TREREMRR
LELHEARSETFREATVWS, TFEORIEEOBHT
i3, 7uZ73Io7 230 LT 5 ERORSEN R
OEEEREFHEANTWSZEREEI LEEREDD
LEELTVWE, BEORENIRTH, RIGKHEX
HEtESGEATP Ch 5, RENSHH T 2 E/IIRIHEE
RO BEEE S, HEORT oy T I FEER
FoHEERY ) DIEELEZIT Y, 2016FENL 2018FEE T
@ 3 ElzhbiY, FurT I SEEREY 5HEH
BEfToTng, aryPa—FE2ERLT, HRENES

AEFICOY, BEL CRERERICRYEDZEOTE
AAMEERETLI RNV TH D,

2 Java BEEIC L2705 20946

IOy SEERREHET S0, WRNRL
HEFRSESSRTII2017TEE Ly, LEHEHEERR
ORBEERO (S LER) TRAT TEHROREF)
EEELL, SERAFEHEERILT, IuSF Iy
FROBRBBE>RESEE, BEHOBE [Fusd
T2 Y) 2003 EORBEHMPOFRE L T8, 2017
FEELOVHKEC (RBA Y737 [TV r—v
a ERAM] TeRy MEAM So2RERERB
EH#L, FulFIrSEFORERR STV,

BYMAOPLERTWARBILERMBD (Vo
¥53wy] ¢, IOERETJavaSEc L5 r 7
v EHoTWA, HRLTWAEHEER IBHTn Y
FIvY A7V MERBEIEE) YR, BRI
S AMI T~ THSRERRIED Eclipse Z AW TEREN T
W3, Java SEXESHTERY 7 b 2 7T IHERCRE
ENTnaHid, FEoa - Ya—FFERY, oY
2—ZOBEBEVHFATHLEALYTYV, EREOH
B¢, Swing ZFA L GUI 7' ¥ 7 AOFERER>
TWADT, ZOHEAETCEZTIE, GUl ZRAWVWEER



HAR7e 77 AOEROEREFICHTB - LRTE
bHe TITCIOEHELFE ST lava T/ S5 104
DEBEZFZAIIFEER, KOAT 7L LTEDES
REMCEZTIONEE LW, FEHEENEELE
o g7 ARERERZERT VWL E8H TSI
YD L5 BFIERLED, mENEHERRERES
BOZWRERE (BB 0S5 05 TOHMIER
EOCER LI,

3. Java BEBIcL A 3HIERTOSS A

BHEERT DD o TEZ =2 L, SN

ERoTHERLF—AFBMIZTB LWL Thaot,
MERS] EWHIDRRA T, HF—bhrb&EfklD
MY IELTEITTIESLL, BVELIaF 5 A
EITTDI3bl, Tl 0K ARMIRBR XY
ZERTELOTIHEVALOHERL -, Bon
TeOR, SHIPRRCEAKR 3 BiE= (OXF—A) | ©
H5,

MBHEAL F—AEW0IDIE, 2ADF LA ¥ —0T
ILOT, BRERIIHUC ) OFO LIRS —LBES
WTITH, A ¥—® 2 AIRZEAOELC TO] &
X)) #ZEIEEXRAATN, §{it-1# - HHonTh
P1FC3BERRO— I 2W_BEBLLRELDT
b5,

O A% Java SHEOT 0 ST ATHETICIIES L
b WwWiEsdh, BREE I7es5 3] OHF
ELEbh WA EMOBEH CIER T 5 2 & AT,
w’o LB EEDE,

¥, AREES, FTOEBIC Swing DT L— A
(JFrame) % {ERRKT 5.

B 1 3HP~F0r7L50H0R

Fb—uL®LEE (North) KA v E—JRFRAOTHF
A L7 4—=nF (JTextField) BB TS5, 7L —2AhdF
R (Center) (TR FF & LTk (JPanel) #
BEEL, £0OHIC TQ] % X 2F T+ boREsy

> {JButton) % 9 DEEBT B, 9 2ORF L 3T IA
CHIATHRTT D70, F82O Jpanel D LA 77 Ml
3473 3 GridLayout 28 & L THL, 7L —ADTE
{South) iZtkd 5 —os%%k A (JPanel) 2WMBL T,
My Ea—dg] ERET DT (Jlabel) , %
FRFEEBRTHLHDOT A RE L (JRadioButton)
EHF—ADA S FARF > (JBution) 1 >%FELE,

4 [T (javax.swing.JFrame) - "38 i~
4 [] conkentPane
=1 textrield - "Z&—tEIUwZLTR"
4 [7] panelCenter
&3 buttonp - "
22 buttonl - "
&2 buttonz - "
3 button3 - ™
3 buttond - ™
buttens - ™"
buttons - °"
# button7 - ™
23 buttong - ™
4 [7] panelSouth
& label - " a1 —&03"
& radicButtonl - "%5F, "
® radioButton2 - "2
B3 buttong - "X & — ("

M2 EELE=IR—Fh

RIZFa 77 bRTHATHIEEEE LR, Tns7
LEMRETAED, BT~ bHL{+DL51
E2T, ko3o& L1,

(1) 9 >DEAOREFRIFTHEEERT

(2) BEMFER r T EERITE

3y AR T Lz d H iR+ BEmdsy

BREBIETo0R a5 a0a—F v ITha,
BRELDY )y 2 RIS DA~ FOE S IR,
BMLEGRKRO S 20F Y v RS,

() 22— 34Toen%, 0~8 DEALBEETE

TAIwE,

2) boreEaABEgrEiIRhEHETHAY v E,

Q) =7 DRChLEF—AETEHETLA Y v I,

@) 92o0EAM TQ] TX] #RT-THAVY2E,

) 1 2OENEXFESZTRRTDHIAY Y F,

OB BRIz —FOEREL—FTHESD
AV FCHD, BPTHMIT, ZORAEZRS3TO
~8DENFBEEETETOA Yy FE Lk, BY@EMN9
OEEITIT OB BN L E2RL T3,



private int think(int n}{
int ¢
for(c=0: c < 9; c++}{
illmas[c] == 0) break;

}
return c;
}
VAN PO BENL—F

Fa¥s A0S, 9 20 ARE 3 X ) E
BE2iRY, BEAOFRF| mas[0]~mas[8JiZ & N DR E
PRI ED T iz kB, B mas OFEH 0 f2HITE,
161 TO, 2 26 X)) 27F, 20 a—F
BFEEZITOL VI Z 20T, BF mas WM 1 22
OEERATHZLTCERLTNS,

0 i 2
3 4 5
6 7 8

E3 9-o0AcEz &S

TOBRBTCETLTRDE, AR Ea—F O
HTeasab0m, aryva—FEBREEARLT, &
PROEMIT>TL HETROT, By, ABEL<
— 7% 2 OWAT, HE—FTHOERMIZR-TY, &
B{ROEMZIT > TL B,

FICRALT—I B2 obBFIERS, =220
HBRER LA EAIT->TL B L9104 Y v FEiEM
L7,

Z @ chkPkoma A Vv FEFoT, RAICv—sMR2D

HBEFBBEL, RobianERiTEoEMTi2L 3,
think A ¥ v FEZBRTBE, arta—Fix ) %
v, BT EABATDLRIITEoT

3 BYIBRT 9 FETULMARVWEMRS—ATH
5. ZEH®EHIIL, BLBEFZRTo7ATYRAZIE
DHTZ R TEDBESLH, LALIRLLEOWBITE
TFEFIERDILLELT, BHELTHRINTEREL
e

4, Java ESETRT S LOEME

EHAMEELE YT L8 T 558, &Y
275 Ok, BETHEBEICLOL Y ¥R S 5D,
2 R TR YO L S RBEEFERTLO
NERETAZLTHD, TOEOL VMDD,
Fu s AOEREBRCHEEFNERLLRETHD,
ThodR YOI RFECHRLEDPLNWI Z LI, #
MEROF AR FERMDITR S, 727 LEBERRITHER
LizmiERR s e 570 CiEy 22 8 IR E3R b
v, FEFICHTIREORT, BEAROERER
Mo e REETHS,

IHLEZICESE, 3 B2y oy 7 Ak 4
HoBEZETHI L EL, FEORET—<E2KROLD
ITEDF,

# | E, Swing 2R —F ¥ b T -LOHAREED,

% aE, F— AOBREHET BRI 5,

i3, arCa—FFAORBBTELLICT D,

B4R, 2o —FOREL—F - E2MET S,

ZBEDF XA ML 4~8 L—VONRBFRF LD TRET
BT Az Lin L, FEAMEERTABHCLEITE
Tkl | HOBETLCEEERETIEL RS T
AFRERTAHLNIZETCHoT, 0T ADEEN
Tt4Th, BREISHET GUI OBESBTED bDEES
fro EZITE | BOBRETE, FETSEDLS—L0
AREFRFTARE IO 0 XS5 AEBER L. BLES

private int chk2koma(int n){
for(int i=0: i < 8; H++){
retumn kPtn[i][0]:
return kPtnli][1]:
return kPtn[il[2]:

}

return —1;

}

int[1[] kPtn = {{0.1,2}.{3.4,5}.{6,7,8}.{0.3,6}.{1.4,7}.{2,5,8}.{0.4,8}.{2,4,6}};
if(mas [kPtn[i1{0]]1==0 && mas[kPtn[i][1]]==n && mas[kPtn[i][2]]==n)
eise if(mas[kPtn[i}[0}1==n && mas[kPtn[il[1]11==0 8& mas[kPtn[i]1[2}]==n)

else if(mas[kPtn[i1[0]1]==n && mas[kPtn[i][1]]==n && mas[kPtn[i][2]]==0)

Ua k2 RU-—7R2205h550Z%EEAE5%IET chilkoma A Y ¥ F

10



private int think(int nH{
intc=9
it{chkEnd(} > 0 return c:
ifln==0){ // 2t a—2REFib
if((c=chk2koma(1))>=0}{ // Q&% F = ¥
return c¢:
}
If({c=chk2koma(2})>=0{ /{ X% Fxz w7
return ¢;
}
Yelse{
if{{c=chk2koma(2))>=0){
return c;
}
if({c=chk2koma(i})>=0){
return c;
}
}
int mk[]={4,6,2,8,0,7,5,3,1,9};
for(c=0; c € 9; c++}{
iflmas[mk[c]]==0) break:
}

return nk(cl:

}

VR b3 #i{bLEREL—F

Vo2 LTHRIGERVPEmIZERS—AERE RSN
Do B2 FTIEARAOREIEN, F- A0 EHE
TEDLLICLE, 3 BTRAMS Y 2 —F D3k
BCEDLSKLT, FEA4ETHIVE2—-FBETS
EOKHRLE,

ERESLICHTAER 0SS 22 ERT B LS
RLIEZEiCH 2 2OBRBH D5, —2IFTEIER
Wbl THY, bH—2ETELRERD
Tl AERELEAE, RITEMTREBELTHh
PEBRTAEHOTATI X LEZELIELE-HTHS,
BRETH, TOBETCORBEERRL, ETTELAT
V7 LABRHEERSE AT, RITEZEEE LER
THENEREL S,

5. &Hbuic

e, AFREZETRPERALE, 22
= RAFMDOEAZOFTTCLEROLOO—2THE S,
IrZ7IiryZik, NERROEASTHE P a—
FEANDEZLBEV o rr—ATH5HIFTHD,

FECOSa S 7 IV IEER, arta—FEEH
LT, wEREZENZFIC o, Wi L CRIEMRRICEK
DO AMEETCHLARBEETHS, THEERTS
ik, FEER I P —F R ARIBRIBEUCERERT
ZZER, YUELMETHLHLELD, EB0 Y
FIVIRRBBPHEEERAAROLBAS, 2P a—
FERBOBUVZED,  ufyIvsiziddsesa—
ValrERHETHAAhChENLTHD,

11

3EY¥STo I I SORET, AHarta—20
HEMRTED 0T AEER L I2OE 3 BORET
DL Thol, TOERTH, 3rtva—FlE0E
NEFELT, FOEFRICT - TL 2703 Ths,
WHOFECE, v o — Y DREAL—F L EREL
T, HHERE v 3 BT o/ Fraexf&dsd
FETHF, TLTROFBE~DOEEL LT, £#r
bice > FEHLE,
(22— el T2RbD—2DELFEN,
FL=—2# 2 2b53 & Rodiigs, v—IMNES
DHDRLBEOENITTIEB OB LTS - LT,
v = BHRFEOT—7TH-Th, EOEATI RN
LEAGBRTICASL, wThitd X 2oRE~—2 8
HRNDZED R AL TIT AT il ynidize, |
LEGC o, ERIIERRERO—AN [Roi,
AP a—FBATLRNTATY) XARTER] LFEE
EFiz, T¥REN) LW OARFIRST S B2
STCHWDT 4 AT A ZREFAALT,
MNobDEFER, RBEOLERE ThEo7ud 7 A
HEBRENTNLELEELIIT > TL 3ATTS, i
EELEIZIVERB LB AN LELMTTE
7o
EREOPVHEYOP TR SN LT, o a—-
SOREN-F L OTNITYAXREELDLILE, av
HPa— S 2BA3EREPBLIDICHLEBOTHI LD
ol v FREZLAFRE T ST I
L, #0707 hEEITERE, ERENELLE
ATCTR YT AThE, 22— F 3B EoEx
BT D, TulI7hktffolEAR, arPa—FNBA
BPLTLES>ZLEAHBOE, 5 LiERE, B8F,
ATHBO L YR KEOTF—FleESWicBEEL—F
DRI 2RI LTETHEAL S, ZnX 3 2TAE
HEFLDICY, FHEREIE, £ THE
THEES, L7 af 5o gF<—rarty
B5 LI RBEMBAREITO I BRDENS EELS,
BETERLET A MM, ENIRiaEER
ERMBERDR— A=Y IMEF Y oo — FWETH

]

o]

BE X

(1) XEAFE, BREFOEEL - A FEHR (R
28 EHA) .

Q WRNRBFERS, RIFREEEMIE (£
&) , 2016.

G) TRERENTA, BHTRSIIVS A7V
MR ERE, EEEEASE, 2017

@ HRNRIMBFREMEZRE — b2,
hitp./rwww.sagamiharasogo-ih.pen-kanagawa.ed jp/



MEE) | TRAREMEE Y ¥ — gt
£1%: 201749H

“UEBLEEE" COZE Raspberry Pi OIFERHIZHOWT
KEEFH]

N BRSTRER A EEEE  (ooba2015@cco.kanagawa-it.ac jp)

Raspberry Pi as a learning device for “Method of Teaching Information Technology™

Takanori OOBA

Abstract

“GEMAEHEIEL” RO HEASEELEL” BESRRERE OB RITIRG 2 E AR B
ETAEHAECHIN, ARTHAFRF LV IKFOME L, REOHTREPMLERER
M B, 2012 01 XY A CHAE Li- Raspberry Pi 1T B HORMR T VT NR—Fa/Ea—
FTHHEN, EHRHHABTEOBRECHAL LTH-TAZ E, MIEBEDEDEE~DOFEN
NEHTHDHZ LIIMET, BERHOBRTR, 70l 70ledNT V8 NEM O,
Ry T = RF— 2 _N—2AHY, SHERBREXSTLIFERBZZRGTHLDORMAR

By —n bt LTHOIBRATESZ LD TH-T,

Key Words;

1.IXC®HIC

“WFRHEEEL]" R “HEEEFEL 3, &%
FRERAORTRBICLELBERICE TR BEEE
o,

BEFHEOoXBHMEHRHA O BB, HERREUHEH
EiizmERATs-oomk EEZTE s, FHICHE
THREMNRRTREZ FEEI L LLI, #HEOHRT
HHRECIERERAEE LTV ARSIDPHBLEMESE,
gLoFRiboERICERNCHECEDEHLEES
FTa) Vo bh, HERERCEREMEZERTLIE
HOMBE TR SEARNEERRI I, BER
HEEREMZEOT T L a2 Pa— 4 RFHBEXRY Y
— 2 RHALEEBEITHOSERDS,

BEMERALTWAHEER, aCa—FHE ¢
EEOHEREN, FAROER LAN ROFEHa v
VEREDLoTHWADT, BER ) - RV a2
ThiZxy hV—2RERLTa Y Ex—FRFEITH
ZEWBHETHD,

fEeAEEE T GRS e ¢, SRR 15 BTH
AWM, FO55 S AOBETCa VY2 EESLET
EF5ZELTWA, H3RB OFHBBFEL T
A —F B ESEFIIThRVOT, FERES
HMEROIIEMT S BORECRLNS,

Z0 5 EOREORBRIELEIFIEL LTHIEA
Li-FiERR, TEE]I EWIHIEHTHRAIALTWE
NAS(Network Attached Storage) % BEIL AL, H—/3L

12

Raspberry Pi, Raspbian, Learning device, Web server

LCHERTBHEE -1, BEOEIHBILFLRALI
3, 35 A VFRION—FF 4RI RS TERET D
EANE] THEEZORKREFE T,

RITEE R Ui Rk, #E 2815875 Windows / — k
Ny, $-AROY 7T EA YA ML
TR FEFE -k, 7V —wvxx7E LTHAN XAMPP
RYOAyE—VUEHATLE, Web 3%, T—F
AS—AY—X, PHP 22 ¥E—-ELTA VA b—ATHT
LRTES, MIYLBERLBNTNDS )/ — YA
YOLTRIHATEOTHREEZELS LEEDTE L
BEbhlt, LELEEIEETCE-THDE, SQL +H
WEF—FR-AEBOLERY, MENLRET LMW
EHEFECETRTIHREE, R—0/ Yoo Tg—
SNLBEREFTENTWERDEEOHIRLI6 L,
BENDLMYIZL L RBRARD o1z, PR 2T
OTRETRD, BECHEADAMY —SEHREI LR
o, FORIZH o2 @5 Raspberry Pi Thoie,




2. Raspberry Pi &1

Raspberry Pi {X-f ¥ V) A @ Raspberry Pi RIS #FRIC
HELE, DERVIALR—Fara—¥Th5,
FrgE LT, B - BB iS5 USB W,
HDMI #F, SD #— FAnw F&#EETs2E, a0
Ea—8 L LTOERMEZHAZBOTHS.

Z ORI o a— & OIEYE OS5 1T Raspbian & FEEHL
3% OC, Debian GNU/Linux IZ2 -3 b0 TH B, /1y
— PEEIX Debian GNU/Linux & 3Li® ¢, Debian
GNU/Linux OEARBRRONIEFERY 2 L JERT S
ZEMTCED, ZO Rasphian 171X 2017 £ 7 ARE, 2
BEORYIF—YBb2, FAZ Y 7TE2EDR
Raspbian Jessie With Desktop & 3227 /1-72 Raspbian Jessie
Lite CHd, YELEBEPREVTIZLS, EFi13
Raspbian Jessie Lite % A F— LT3, Rud—
VAP Jessie X Debian 8.0 ¢ 3 — FA 720 T Debian @
NP3 ALY TREEFE SINLWEMENH S,

Raspbian (X SD H—F&# A hL—J L LTEBTES
0S TH 5B, Raspberry Pi O F TERAHF SIS ZIP 7 7
AN% SD A— FIZEBEFRALET CHATELDT, A
A R—ITEEL < 72V, Raspberry Pi RiElcT 4 AT
LA o —R— FEEREETIE, Whdd~y FlLradg
VAR—AEITHOZELTRETHD,

2 Z L Raspberry Pi 3 & Raspbian Jessic Lite Z iz,
Windows /XY b Xy NI —2 r—L0iHE RV
~y RLRAL A M= ADEIEEBRT 5,

(1) £7 Windows SV ai{i<4 s wu SD h— K&
BELT OS @A A-THEZIAL, Raspberry Pi DA k
ITCHBI SR TVWD Etcher &V 5 Y —)L#fl 5 O RFiE
ThbH, OV T ITcTIL 08 A AP % ZIP BRoD
FEEXAD LB TED,

(2) OS A A—THBERALIELNRTERL, 204
Zn SD #— K&, 2T Windows 23V = UTEHET S,
{ERX S 1172 Boot R 7 7 A -3 AT AL FAT32 220
T Windows /Y 3 THLEOEFEMEND, 22T
“ssh” LWHLRIOT 7 A NEIERT D, EBOFFR
beF 4 B TCHBAFTREFSTLEDTFEFAITF AN
EERL, “ssh” VWS 77 A VALY F—ATEHON
METH D, ERTELTFRV. ZEZOFUERLEH
EVvia k. 20164 11 A 25 BRREARE® Raspbian T ssh
F—rAmABREHIC R REBETCRES A TEHY, 0
ssh # /T HDIZKELEDTH D,

(3) ¥iZ Windows »3Y =12 °C DHCP ¥ — <& i@+ 5,
BlackJumboDog?#2 ¥ @7 U — 2 7 + & AVVB DRFET
H5, WMHTRRED Raspberry Pi ¢ DHCP (Dynamic Host
Configuration Protocol)Z W C IP 7 FLAZ BT &
SRBEShTVWEOT, DHCP y—"ZRETZ - &
"C Raspberry Pi O#HI IP 7 FL AR PRETE B,

@ BERPYMBEERAZvA 8 SD #—F%
Raspberry Pi @35 L, Ay PO —2 -7 AT

13

Windows /%Y 2 . & Raspberry PI & ##& L, USB & —
TN THET S, Raspberry Pi D IP 7 IFL- A% DHCP ¥
— D Y THEHREL, TOIP T FLAIZH LT Tera
Term 72 ¥ ssh [Z#H R LY —I FAT 2 2 L—F—T
BEtTas, A¥l=—FHIT “p”, NAT-FZ

“raspberry” ThHBH, EX 2V F A OELLIDINAY
— Fid passwd 2= > FERAWTEDICEE L TEL,

(5) B, mEILEORBBICHFELT, BELEIP 7
RLAZEDIRSTHL LERITHS, IP 7 FLAZE
EALY B, fetc/dheped.conf 2 RET L, IP F FLA
% 192.168.020 ICRRELEHETT, UTO 4 171k
Jetc/dheped.conf DE| FITIZIBRE L THEL,

interface eth0

static ip_address=192.168.0.20/24

static routers=192.168.0.254

static domain_name_servers=192,168.0.253

Fyv NU—ZHgEC o xR RE LT HIEE,
X it /etelapt/aptconf ZHREL TH <, Trx -2
OIPT7FLR A FMEBROWATRET S,

Acquire;:fipuproxy "fip://192.168.0.252:80/;
Acquire::http::proxy "http://192.168.0.252:80/";
Acquire::https::proxy "https://192.168.0.252:80/";

3. EBICET AEETCOERTICHFALZVY I YT

Raspbian Jessie Lite {Iix/MROKEBCRESIL TV D
e, HEBEHA AN ERTHE Y7 U7
ARy, 2017-06-21 WRCHE, FTP H—03, F—F~—
AP —sTb L XY Web r—2 b A XA —NENT
Wipky,

BRI EEFLEOFETETAIZ Raspberry Pi 2FHT
LB, ERXORV I MU aTRBBEEIVDES
5 M,

EF1 Web — B HMETHS, HTML 2 Hv e Web
R-VOEREZET I ICEHSEL Vo TEIWL, Ta
I I VREOBICT VI ERRERTT S0l L%
M2, AZ VT RFEED PHPS b AR TR LRWEA
5. ERIERULIZ HTML 7 7 A A% 3 — TR T 5 %
HIZFTP R MEL 25,

F—F LA LT SQL EFE2TH L THEFT—
Bl AW - ARPEICTRED, MySQL (b L <X
MariaDB) %4 5 354, phpMyAdmin %1 2 b—-L
THEF I A-ADFARTR T RD, ZDY
Zro=TREAZ YT LEBOPHP TRBERTHDE
¥, PHPS LA A M- LTELENRD S,

INEDY 7 Ry TR OWVWT, 2017-06-21 IO
Raspbian Jessie Lite {ZHX& | 2R Lz v r— PR
ERTEY, vwTht aptinde H0 =< FTHEIZA
VAR—ATBHILENTED,



## 1 Raspbian Jessic Lite (2017-06-21 f&) H®
NRybr—kRA—Dg

Web #—2% | apache2(2.4.10-10+deb8u9)
mysql-server(5.5.55-0+deb8ul)
DBMS mariadb-server(10.0.30-
0+deb8u2)
PHP E#% | php5(5.6.830+dfsg-0+deb8ul)
SSH #-—~% | ssh(1:6.7pl-5+deb8u3)
FTP 4+—/% | vsftpd(3.0.2-17+deb8ul)
DB &8 phpmyadmin{4:4.2.12-2+deh8u2)

4§ #HRX L TORaspberry Pi

B2 BT 5HEA L LT Raspbeny Pi 245354,
M A— Ry 2T RAEELENO TRV TW,
Raspberry Pi 2 fET+ Db F—I T oI ab—¥
—2Eafrar a7 5 2HNiE, Raspbery Pi B &
K=o A b3 —F— FhERETTIERATEL, bbb
HAERT 4 A7 LA HRERY, BIRITE/ ANy
FY—BERTERLOT, Elarey N ERTLER
B, MERNOEZIKTCHEL LR TED, WAHNS
RBEITRLAALTCHERTA L EBETSLE, ZOW
OB STz 25 bonRLy,

Raspberry Pi O# A+ LTOF KK, ZhE¥rTo
ERELIEVR-THRSLE, RO 5§ HlicBHETHZ LR
TXBH,

(1) #Hoigr

(2) F & A DEA

(3) Web 2— PO EREE

(@) F—& - AEY

5) BERZHRY —N

(MOEHMOBRTE VI DIL, Web $—FHLT

HIML 77 ANEETTLIEIRE2TITH>LOTHS,

BEOETE, EOLD % Web A—UH{ERLTE
X, BYE0RULDIELEDAY AL TERTEIPRHER
LTH55 L2 LTwa, ZoirAd FBEITIHED
¢, Raspberry Pi ~OEROFE LY TE 5L T
b5,

QDF V2 M ERM OB, FER, EBRAVWST
VBN % Raspbenry Pi b F o ra— R 560OT
hah, FIREIe 77 FERBOR, Y-A7uad 7
ABE-—=DPEANL TS EEERIP LD, FEICIE
HEMUBHABRET YT AE AALIOREIE MG
THILIRLTONE, thEREOA—DIT v o—
FLTEE, Furo—FLTbHLIDTHD,

3D Web ~— U OEMEFIL, FENERLEL
HTML 7 7 A /% Raspberry Pi {=7 v 72— FLTEM
43, EH adduser =2 FaE{floTa—FRELT

14

BHERLD, BETR, FAERENENLFIP 7 54
For b7 b0 TF e TH— N7 7 A VEREET
5, FIP #—ROBRERMBEILhoRh, ZEOSY D
VIELFTP 7 SA TV Y 7 h o= FTHRBEIC 2D
LTEMIITA2ER, FED Web X—PE7TurP=y
& THRALED, PHP KLEXBAZ ) 7 rERTLED T
BLEBTEBLOT, AV FDEHIBRRENVEELSL,
BDF—F_—AOFEEEE, SQL ®4#-T DBMS
A{E+ 5E B AT 5, SELECT, UPDATE H O iAER
7 SQL 2= FEMRPOAAL THRETHETENR,
Brod LEAEECTF—F2BELTLEI>BBRLDD
7o, EEICEH SN TWET —F~L—RATII &R,
AV YT REHTCHS,
GYDERABY — NI, Web b—s3t T —FA—2D
EEOF LR TEOICEENAELLEHTHS. IR
FRFEREINEEARICHTIEEE, T30 FEEST
ANT D, BNFTASEEDLEEORERHRECE
ALV HHOT, PHP EBCHERLTH S, V7l
LC/ERE LA b THEL S, ERICBRECHEALTAS
AranicEflchooT, FVvELTF—ia rDE
OB Y, RBOBREEDEVWEESLERLTNS,

(S _aj)i— !:B-.‘upf\l..:f

: mik -T.—:—Jb{l:bb Li—ass
s%’uﬂ R Ny S R SR, B
HE LAV ASIOIFEL Y
(K] E‘A—: e ‘?””ﬁ‘ﬁfﬁ—», &
AR em
ﬂmﬁw-—&w—zmw% . DISIRERTHRR
7= eMpddu s |
—g‘nammuym-?zﬁm.ﬂ- SoLy = i
th@] rebt): _ntnn\:smm At Lden e, bl $5s o
TR R me e D) AL PTTRE

B2 {2#ECIRTTS Web <—7
5. Raspberry Pi @ >1-8BRFTBRY—
BRIZTHY AT “QRA DU LAMITE Web

ARePEREALIEMLGTE S, HEICHE ER B
OMFRENTWS, FREROERMICE TEET D)

ABEy, HETE] RFrRnbd0T, WPhhoR
BuEks2) vl LTEERERE,
ME1E+2] A& 2RRUEEEIE, THREES)

K4 TRTA=v7X—-A) RE) ZACALT
5, [FrA=—y23—u) FECHERY 27 ) v
S LEBIETSNIREELATHD, FETHIKRAE
FRTTIHLERALREBERERAUIVEELHDIESLD
EWHEET, BAICTHFAE2BR L,

MMART5 X220y r7¥5E, HRTHTS
EEMNEFENDS, REShAHAL, BEEEO=v 7
F—h EEEOHRBETRENS,

IOBRAEBY - NLOHHMAE, qa EVHT—F
—AOHZ “ER” & ‘EE” 02007 —7ABHE
ANTWV5S, FIAEN QA OV ERRESEDHLE



ik, 72 _—2h0BRFHEERHLTERL, FIB
FPEETHEERE, F5U0FEMALTCAALERE
EF—F A=A R LTV LI LD ThAB,

EHR IOV N ERERECERP S LY T —
aVETIEBOHEFB AT AL LTHERALTWS,

BECT—ATOBRREITON, BRREM<SERIZO
VBT, AR FE . T R RERREATS,
TARCOERDOBERKRD AT, BEEISS Y
VEES L THSORRIEHNTE2FAAAL FOFEM
EMRIDEMNTEL,

HHn D O~ A TRBEOEER T O ICIE, K
EL 2 EHOBEERKETHSL, ROORETILE LN
EXRL, BhoLEEBECa AV MORERE TS, B
¥OBRBICEFLEBARALZAKERARLCZORD
BEXEDS, Tot%, ZEAREARKRZASTT, K
ORFECREB RIS Lo RIENKET,
—EBEOEESY | ORETERIEI - LdTEdo
o B, ZOVAFRAEFEILTC, BRI L, FHE -
HE  WEBEOYA I LEHREHITOILEBTELL)
Wlpoi,

A2 Wi‘i‘;‘mMT —bfﬁ gﬁ Tt |

I,
By @n o
pe e L It g}fdﬁz? AU e,

B3 BERAEWMY - AOHE
6. HHYIC

HEEEOFTICL Raspberry PiR 2 Bd D, B&D
1 2014 EIZHA L CLARRE T - T D Raspberry Pi
1 Model B @, %% —-0t 2016 4EIC A L7z Raspberry
Pi3 Model B T3,

Wby PR - AL LTEEZL TN
Do EE—OFENHD LT, r—roBm3ii-e
T, FEHRBI I TRy hT—7RBZUIDEX
LHEEBLELEZ & THDS. £LTHE, RFE, a0
a—FHEE, WC(OrDREXABLTRE, LER
BREFDOFELTH->TWBOER, LIELLFb¥Fc
VW72 Raspberry Pi 220k 95 ¢ 13 LHRIOHREEZ A
TLEW, P 7 FLARZBRTDICEMBPIDZ L8
Do

BB 2O 2 >0 Raspberry Pi Tty b9 —2 1P
FRVAOBEEFEBRBLR>TWA, EWMCHEALL
Raspberry Pi 1 Mode! B TH#A L7 OSi, 20144187
ARE® wheezy-raspbian T, ZDRHIKRD 4207 740
THRy P REEREL TV,

fetc/hosts

fetc/resolv.conf

15

fetc/apt/apt.conf
letc/network/interfaces

AEFRL T X TV 5 Raspbian {3 Debian 8.0 Jessie [Z%
SW/o 2017-07-05-raspbian-jessie-lite.zip T, 7o ¥4
—AROFRE, P 7 FLADOBREIZIKRD 2 207 740
FREThIZ LW,

/etc/apt/apt.conf

/ete/dheped.conf

7 LV Raspberry Pi 3 Model B % ELHii®> Raspberry Pi 1
Model B X[, EREFICE LTy P -2 RE
EMOVEHEARCHERIT OB TWOREN,
RaspberryPi3 Model B 11 & &2k LT, Wi-Fi 28
BMEhieoiZ,

% = ¢ Raspberry Pi 3 Model B @ Wi-Fi Il B EOE#
LAN #E% L, H# LAN [CRIEROR y VU —Z8E
#iTof. 75 & Raspberry Pi {(IFEFILEVBEENRL
ol, BETRECHEMETIER, Ry bv—245
—FNESEPTIE USE R— FhORETIETTL
W, EZRIEB LT Yo — Y HECERTHE4
@My MoERETLE, REZOVEX D0
W2t L T, FIATE S,

SRAELIFEVWBERRL R BEFIERT 5,
LORWEEBEELZEZELLNEEZD,

BEXM
() XHFFE, SEFRFEREEH, 2011
http:/fwww.mext.go.jp/a_menu/shotou/new-
cs/youryowkow/kou.pdf
(2) htip://www.raspberrypi.org/
(3) http://www.sapporoworks.ne.jp/spw/



M TR HRSE € o Y — RS
wi%k 201749A

BRI 5 RN 2 BIOTNTONT

=FFniE

MENTRRY Kl BEBE L5 —

(mitsui@gen.kanagawa-it.ac.jp)

Handing of Volta Battery Lecture at High School Chemistry

Kazuhiro MITSUI

Abstract

In this experiment, change in the electromotive force when changing the concentration of sulfuric acid and using
oxidized cooper plate for electrord in Volta battery was investigated. Also, the amount of current flowing when an
eleclronic music box was connected using polished copper plate and oxidized copper plate as eleclrodes was
measured. Futhermore, when hydrogen peroxide water was added to the battery of Volta, electromotive force,
voltage and current al the lime of connection of music box were measured. The correlation between these resulls and
the generation state of hydrogen gas at the electrode when shorting the electrode was investigated.

In this paper, from these experiments, we clarify the characteristics of the battery of Volta and propose the
necessary precautions in the lecture on the battery of Volta in high school chemistry class.

Key Words: Education Method, Chemistry, Volta Battery, Internal Resistance, Electromotive Force.
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Relationship between law and morality

Satoshi Yamamota?,

Abstract

The citizen judge trial was enforced, and three years passed. The Supreme Cowt showed the
enforcement situation of this citizen judge trial as "a report" in the homepage. The newspaper companies
explain, "Width of the judgment opened because the citizen judge does not obey a precedent and
assessment of case guidelines and judges a backdrop and circumstances individually”. But a sexual crime
and a negligent homicide are given a heavy punishment, and other crimes generally are given a light
punishment. Why does it seem to be? I want to mention "rigidness and tolerant use" peculiar to Japan
through "the Japan-U.5. comparative study of the prosecutor” and "a morality script study".
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Teaching Material of NC-Machining for the Using in Class of the Technical High School
- A Simple Manufacturing Device Using LEGO Mindstorms EV3 -

Tomoaki SATO

Abstract

Specialized subjects in technical high school are required to make students learn many contents within
limited class hours, In this research, we studied the educational method, which makes student learn many
contents by the process of assembling only one learning material, which includes various learning elements.
We focused on using NC (numerically controlled) machine tool, which includes many important machine
elements such as gears and linkage parts as a learning material. As a sample model, we have produced a
simpie learning material of NC machine with which students can learn the mechanisms and the outline of
NC (Numerical Control) machine processing equipment. Because of its ease and freedom of assembly, we
adopted the LEGQ-MINDSTORMS-EV3 system, which is widely used as a teaching material from children

to adults to produce the NC machine model.
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Approach to CG Archiving of Historically Valuable Technical Heritage
- Aiming at Enlightenment of Industrial Technology and Use for Technical Education -

Tomoaki SATO

Abstract

Many of the historically valued technical heritage have become out of operation. In this research, we
are trying to reproduce the behavior of several technical heritages with CG animation and to leave it in
future generations. In this paper, some of them are introduced. The first one is the steam engines and hauling
machinery at the site of the Nagasaki shipbuilding field. This device is registered as No. 1 of the machine
heritage of the Japan Society of Mechanical Engineers. The second one is the Land Steam turbine, which
is also in the Shipbuilding in Nagasaki City. This device is registered as No. 4 of the machine heritage. The
last one is the Treadle Lathe which is in the museum of Meiji-Mura Village in Aichi prefecture. This device

is registered as No. 3 of the machine heritage.

Key Words: Technical Heritage, Digital-Archives, CG Animation, Technology Education
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Minimam Age of the PBL Education Using Robot
- Investigation of the Interest Level of Young Children to the Robot
which Assembled by Themselves -

Tomoaki SATO", Daiki YAMASHITA? and Daishin FUKUDA?

Abstract

In this research, we examined which age is effective for children to start the PBL education using
robots. As a first step, we examined that how much interest the young child shows and how much
motivation can be maintained against the simple task of simply assembling the robot and participating in
the competition with that robot. As a result of the experiment, the 3-year old did not have a long-lasting
concentration on production. Also, 3 year olds could not concentrate on the competition of robots.
Concerning 4 years old children and 5 years old children, concentration was continued while making
them. Also, 4 year olds and 5 years old children participated with motivation until the end. As a resuit, it
was shown that if the age is over 4 years old, the tasks that making the children participate in the

competition by robots which is made by themselves may be effective.

Key Wards; Infant Education, Learning Material, HCI, HRI, PBL, Robot
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Effectiveness of the Solmization Musical Instrument in Early Childhood Music Education
Development of the Solmization Electronic Instrument and Experiment
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Abstract

In this research, we examined the effectiveness of solmization musical instrument in early childhood
music education. We developed the solmization keyboard instrument for the purpose. We instructed young
children to practice playing simple melodies using two types of keyboard, The one is ordinary keyboard
and the other is the solmization keyboard. As a result of analyzing the keystroke data, it was found that the
time to correct the mistake on the solmization keyboard was longer than that of the ordinary keyboard. For
this reason, it was conceived that the solmization keyboard instrument became a confusing factor by the
solmization voice. As a result, it is concerned that the practice by the solmization musical instrument is
possible to weak the young children’s ability to distinguish the pitch,
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Development of Elementary School Student-Oriented Educational Materials about the

Fukushima Daiichi Nuclear Power Plant Accident and Cesium-137
— Creating “Cesium-kun, the Invisible Boy” Panel Theater —

Motoko TANABE ), Hiroko ITO® , Yoshiko Kaga® ,Souichi KATOW ,
Tomoaki SATO®} and Kazuhiro MITSUI®

Abstract

The most effective way to reduce stress on children who find their activities restricted due to
radioactive contamination from the Fukushima Daiichi Nuclear Power Plant accident is to educate
them in the “Whys” and “Hows”, rather than simply instating authoritarian restrictions on their
freedom. Panel theater, which has traditionally been used purely as an entertainment medium in
Japan, allows for creativity in design and storytelling. Taking advantage of the versatility of panel
theater, the authors have developed an educational presentation entitled, “Cesium-kun, the Invisible
Boy” to explain the nuclear power plant accident and the nature of cesium-137. This presentation
has been used in elementary school science classes, and its effectiveness has been validated by
examining children’s notebooks and conducting a survey. It has been effective for teaching children
about the dangers of cesium, which is a complex subject, in a way that is interesting and easy for
children to understand. We anticipate that giving children the opportunity to share their concerns
regarding cesium with adults will reduce their sense of stress.

Key Words: Nuclear power plant accident, cesium137, earthquake and stress, panel theater,
educational methods and technology, teaching materials
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