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Challenge Game Programming:
An Introductory Course of Programming
for Junior High Students Using Scratch

Tatsuya ARAKAWA, Keita UsHIDA and Mikio Ox1

The authors report an introductory course of computer programming for junior high students. The

theme is game programming, which is familiar to them. Scratch is adopted as the programming envi-

ronment because it is easily approachable. Enrolled students cooperated as mentors. The first half of

the course is the lecture of introduction to programming and basics of Scratch programming. The latter

half is practice of game programming under instruction of mentors. The courses have been carried out

in 2013 and 2014. Most the students taking the course are satisfied with the course. Improvement of the

contents of the course and efficiency of operation based on the feedback are current issues.
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Examination of nitrogen removal during Johkasou
water treatment via intermittent aeration

Akihiro HORIO, Nobuyuki TAIRA and Masao MIYAMOTO

This study was performed using the Johkasou system installed at the Gunma National College of Technology, which uses a

contact aeration process to effect water treatment. This system does not have denitrification capabilities. Several intermittent
aeration modes were surveyed to investigate their effects on the total nitrogen (T—N) removal performance and energy
efficiency. The water temperature was significantly correlated with the decreased velocity of dissolved oxygen (DO); the
decreases at 25 and 23°C were 1.4 and 1.2 mg + (L-hr) ', respectively. The aeration time required to achieve DO 0 mg * L' was
more than 6 h. The time required upon restarting to reacquire the DO value observed during aeration was 30 min. It was
thought that an aeration period exceeding 3 h was necessary for denitrification. Intermittent aeration times of 3 and 6 h
exhibited good biochemical oxygen demand (BOD) values at more than 25°C. However, at water temperatures lower than
20°C, the effluent BOD was approximately 3 times higher, denitrification did not proceed, and the NH4-N concentration
became high. The denitrification effect was not able to expect the big effect in comparison with consecutive aeration mode.
As a result of this study, we concluded that the most suitable operating conditions for intermittent aeration would employ a 3 h
application from December to April, and a 6 h application from May to November. The energy costs were calculated to be
1,120,000 yen-year—1 based on the most suitable operating conditions. In comparison to the consecutive aeration mode, the
energy, environmental, and cost savings with intermittent aeration were calculated to be 38,500 kWh, 15.6t-CO2, and 730,000
yen per year.
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LD ANEERNZFOHTZ0IC LT v —L X - R
o=/ L) [ BAXE (FRICES, mtke -~ .

* NSCRFR - JEORTCF

AAAY V=) BHEHID, BERARLIKIANEZ TV
—J7. 1T HEfroAd Tr o E califb nE LB AR O
HRNFERTE DD, RRICHFLEDRF CONRIC/R-T
WADMNERITH B, IIFE L EER 2 iR B o1k, HE
BEMOFELELOBRBE LD ZLhDIEA I N,

Byt 5 HARNOETE L, iPS MR A I3 L= 1L
PRBR TS, WEAEO T [REk, bR EICRI L K
Red—r R REHbNTND, KAE, AER,
FANRTER, @& T7-A Y R, FIREKRS, 5
B8 RICArIRnL<monTnad A, FIET,
RAREAT . HEmE, RERRES, RS TR, K5
BN, BEFHE, R, RBE, LI Rl
BB CIERT 2BURO BARADBI SN TW5, i
2B, AEEN = L NZRER e 8 oA R 5 R
Ebd o,

SEANTIE, AT 44— « Va7 X&Wo - HRER
JEBICZ 0 o7, BEEE#H L CZERE LI ANENE
NHENI Ay =V TEBEICET 2, R Chofkak
BEATIR ST T 4 - N2 HROEL T OHD %
(XY B, YT VERRIT, HhEfEE By DA
TEZDHDRUEEH AT ND, T AV IOKRFIIRE
HREOBEMICHEL TV L) T, #ReEicmig s 3y
THRDOANALER =V ERZSEDL EPENBRNES
HHD TN T ORGE KT Ly H = — ROLELE
BRe, 5 Rbk 2RI TV BRRIT 20 F — A Tt '
AR T — ROBREEEROBRENEIT L TN D,
Alal, BEHELNALI vy~ —ORE(IFEET v
P A—F—H AN EIF T B, R, #mE
R 72TV FORERESC, FFRAERLEZT o v
A—)VDBEEZE T 72« A=~ b N OOHEFE
NEMIEA TS, BHEORELVIIBL LAZE D2,
BB, 2RO EH T~V > - r T —0OKERIT,
WEARBEEN T, BRE2BX CROMEERH D725,

DUFE, EHOSER (ENCHEE TESSEEMER)
W= ZRERAR 17 it (BIENR) OB & &R ST
DEK)TIH 5,
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1) Compass: English Communication I ([fF=:7-1%)»

54, NERH)

unit 1 WCRfEDT 7 = v 7 2/ L L HITRT
English Reading WE{R O A% LTz, FiEAHiieZ &
NEHWFED, 50 English Communication I & 4%k
NI -7 7%, Further practice ®C CAE—F
T7ETAT 4 T ORBEPHEISN TS, unit 3 @
JELITHED T, WFE - BEMICEZ D,
unit 1
O BLeAMZHOND Z &

HADOANAEZ I v F——1955 A4+ & 2011 A D Lbig,

AV TR [T ALKEL]
© NT T T T OIEARRERL

WL DORET) /| N2 DY IRF~DEL,
@ Nyt—T O

BIRHESZEZHEI DDA MU ASHLE,
OR8240

RPN e EH AR TR ONDNNE 7 T AR,
® i XOHHFHO

RN CRER 2 5853 2 B & 20 N DE Y,
©® WREX D@t AH T

MEEORNSRNBERZBIELTZ~ T U A DDA,
@ HERFEICOWNT

N THEEICE R 2 2= "—F LT 1 0B IREE,

NEAMEEB OfFEE & L T I DL v ZIGR,
PEATERRANA B A TE R IR D

BB R FPE DI FTHN— R — Rl L7 U X,
unit 2
(D A Black and White Beauty

MaPR St N & (BUEA 1600 BH) & FREOXR,
@ Let There Be Light!

AT VA F—admroftse M) oBM48,
@3 How the Kiwi Lost Its Wings

=a—V—=J Y FOEKFUA OHCHIEORH,
@ Nature Technology

HRA & DHAFO N X L0 5 ARIZTFESB AN,
® Buyology

OB ENZHE BT 5. FdhZ 585 72D DOF LW,
® The Functions of Language

HEMROIRETZNT TIERWEHOEME TR 2 EET L,
(@ Coffee Travels the World

AARADN K & 72— —DIREEOIE L & IO B,
Reviving Cambodian Silk Culture

BV RT T DA IENE IR I T DA EAT,
unit 3
D Laughter is the Best Medicine

BEFRICEASL RO, BRI ESITHND,

@ Soup for Everyone!
T2, AxZfld, HREEDO -7,
@ Monet’s Passion for Japanese Art
FIRIRDBEIZEE R I EE KIT LT H RO,
@ The Science behind the Mystery of Snow Crystals
ELWEHDOREN ED L HIZTE 202 R FHII i,
(® The Man Who Planted Trees
FETH UL LIEERE TREMEZ DST 12V O EEE,

2) Genius: FEnglish Communication I (FFEFHA1FH>

54 . KNIEfE)

MR G IE R L O PRI IX /2, Lesson &
Read On! @ 2HEAERRIZ 22> TV D, HHITHFROE
T DORELEED TR . BWITNEICET 2R
OB THFEZD IS LTS, A0 Lesson XL
M7ER, ala=r—a g LT, HHICY A=
VU LEEROMBEAE L, £L it 200 FETARILOHE
FEENE, NX— =t 2o0MEEERI TS,

(D Step into a New World

BN SIKDO B, 77 U A TORREFED,
® Finding Flow

B/ OREN ) & e KIBFEHE L CE ORI 2 5 BfE DO,
® The Island in the Wind

AR RV —CENOBHKREZER LT LY,
@ Quest for Traditional Colors

FEERNT, HAREROYEN %2 L8 5 & ==,
(® Practical Wisdom: What it Takes to Be Good at

Work

ANHBERZEHA L T, fldz &0 TE< 2 & 23K,
® Crosscultural Communication

A v b= a URBRE O SUERTE VMR /R A AT,
(@ What are Stem Cells?

ESHIRu NG, (UHRHRTRD iPS HfL & F B2 % i,
Paralympic Games

NIy 7 ORER, FEORREH S HEFRES E T,
© How to Feed the World in 2050

2050 HDONA & O BRI, HEWRAIE NG,
Spoken Language vs. Written Language

FEFEIK LY 77 A0, 1T fimik FE,
ORead On! 1 International Assistance:

with Sadako Ogata

JICA BERR O HF 55 EERH ) & RVETS,
ORead On! 2 How We Think

2 < ONIFTHHEME I FREEL D il T EEKICHEHY b,
ORead On! 3 The Sense of Wonder

YO RN > ARDOEZ 7D L 5 1&E T2 B,

Interview
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ORead On! 4 The Nagaoka Fireworks in Honolulu

A ES T b o7 2 DOHE TN, FEXTREIXILD,
ORead On! 5 Career Information

A XV AORERIYA b (HEFERNF L @) © 54,
ORead On! 6 People Skills

HFOFEZ L HWTHEEZ R T BB HIEEZEZ 5,
ORead On! 7 Dr.

Speech

B Ak S U EIE S, HAEERR OB 255,
ORead On! 8 The Golden Arrow

A b= =TI 4VHERETT —F =) — L e

TRERENRFEIRIASTV Ey Z78AX T A NI,
ORead On! 9 Five Foods That Could Save the World

5N O O S Rk Z 35 5 2 O1EY),
ORead On! 10 Reading and the Growth of the Mind

HIZRET L RE, EAEERE LSS 55502,

Yamanaka’s Kyoto Prize Acceptance

3) NEW STREAM: English Communication Il[, Strategic
Reading Focus: Standard ($iKFFE—137) 18 4, HiE
HE)

FHIZ, KXEHFET 57250 Comprehension (KX
LoODZR - JUDHE) b TonTnd, aIa=
r—a VIGEOHETH D Activities 1%, D X
INBRIZOSZ D EPNLTWD,  BIZIE 1T ERETIE,
“Make a the
respect or you are interested in in pairs or
groups.”E W TfgRnidb 5, EALPOLLDLNDLH LI,
AN T ANTZERET, 1 oMICEERO -0 %50
k3% TWPM(Words Per Minute) %) 7% 142-143 HIZdH
D, RSN D,

Skills

O BEWOE L EY THide

A Real Life Maneki Neko

W&~ PAEKILESKEERORRIC R > TonE S,

@ R4 - EVIRZICERT DS
A Little Boy’s Act of Kindness

THEHEOXEIEH LT, BRLEZTLHONY HDOR T,

@ HEHIL e
The Miracle of Trees

BIROAEZNEZEHMEL TCND AL, REVDOHL,

@ T 7T TN E WL Tl
What is Friendship?

NEZENZ LTI NDK, KIFIE,

® W - B2 & T SEICEET D
Short—term Memory

7 v bo TERLE RFRIZR 10 B & FHAI L 72 2EER,

presentation about innovator you

RETHDHZ &,

SEFIGEERFE RN - 17

© B - B%E - FriE OB

Beach Cleanup in Hawaii

S8TAUEDRT T 4 THREIM LT, U A O,
@ WHE - JHEORBUCEET S

“Superman” vs. “Anpanman”

KEOMEANEFR L AAROHFEZ KR LIZAKF ¥ 7,
JRIA - BH - EROLBUCEET S

A Little Bit Difficult?

HARNEROMED 72Wr ) F BB CE R o Tzo=—)b,
@ BVRZRIL - B - R ABUCEERT S

Life without Technology

XY Ay AR LTI Y S22 W BLR A DO AETE,
VBTG H A ST

All Work and No Play

ERE@< BARNET 2V B A, BHREHZFEONE,
Main Chapters
@D Steve and Ryoma

AT 4 —T « Va7 RERRERBIICHEE U EHE,
@ Uluru, Not Ayers Rock

BAEHUET AT R Y =BT VIR, RES L,
3 Community Design

WENWEOZEE, IMBZ LT, FROMIPHFORE S,
@ The Life of Murasaki Shikibu

WA, RAE O GHE MRKWEE] 2T 728 h,
® Microfinance

PEOBeEZRELHLTREEZR L, BNEZRES T,
© The Air Powered Car

JEMEZE50T 200 F L BEND 7T v A DEAE H#,
(@ Are Children the Best Learners?

KNANDFBHEGEZ 9 £ FRND T & 2R LICER,
Seed Balls

AL TREME 2 o, FRk b A 8 9 H A A NPO,
© Creativity

MRE 2 fiF I3 2 Al 7113485 T e < BLER ) & 564,
Mutual Understanding of Different Cultures

KETIZEFNC TRELALLS T EE5THEHWIT 220,
O Visas for Life

WFEEIZH B 6000 AD Y NER - - FT,

4) MAINSTREAM: English Communication Ill, Strategic

Reading Focus: Advanced ($5ARFHF—I1IH> 19 4. HEiE

)

FoElZ, [ZL—=X V=T 47 [XO2H
D1 PR -HER) TREyZ - BT R SCERERK
OHE) TREEINERF ) (2R % H Tt O fgai s
<, Strategic Reading Focus & \>9 NEW STREAM &
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HFOREIE A D). Standard (2%t LU C Advanced %4 D
HZET, EHERTHLZEZIT-EVRLTND,
1« 2 EITRESE PR | B Z ITALZ D
&2woﬁﬁﬁﬁ)yﬁy7@%%ﬁ&ﬁbt:k%
OO FETRTIE, FEEHZH & FHEZ RIS L
TIOTNODA ) vy 7 EBICR ST 5 %ﬁﬂ%@%
BEEh T 5, 10 RICHEATA YY) —DER, K
% 18 FRIC iPS MRDRELEET 5 Z & T, BAE
DORFIZHFHFT 2HBFIZ > TV D, (TEROFEAY T
X, ALy - T I—0, FrZhZrnn (1) 255
SHMZZAEL, BEENYZVANCES>TNnS, BN
RZ 5T LS ZEEINICEE> T\ D,
(D The Legacy of KANO Jigoro

1964 FEH A By 7 IZEMIE LSO R T D5,
@ Microfinance: A Little Money Goes a Long Way

DEROEBRENR L D2 ZBR N LR - TN D
® Mona Lisa : The Way to Fame

N—TNEWEED T U P & 1911 FOREEFE,
@ Less than 0. 08%

KB EICRLZ DHEROKRAR R, BHEHAN & Fik o gk,
® Life and Tax

BHEEZR 7 1 T RTIEIBRWESZ B HRICHEZ R0,
® A Lucky Planet, Earth

K55 0 HUER 0D T G 7 LAY NI D A7 % W] e
(@ Expanding World Population

CRKERRE . BT D A M, 2050 AL 90 fEAILS

Leave the Walls Alone

WEX THE SN DEICRDGED ., UIFERIRERE,
© Theories about Dinosaur Extinction

REEE IR L7z 3 >0 RUELE) - kil - fBA)
What Does the Tokyo Skytree Tell Us?

BHTHINZEE LAY ) — il E L Rk E RS,
@ Why Do We Lie?

HELLNMS, NMIANDTESTWAL EICY FE25<,
@ Sustainable Lifestyle of Edo Period

WEITITRNZZOD, ILF ORI B ARZ RS 9 b
@ How Have Butterflies Survived?

FBRECH 72T OTROTT THEN D F &2 5F - TE T,
@@ Why Was Glass Not Made in China?

BENOHR. VA UDD T T AR IR R,
@ E-readers VS. Paper Books

B EHEORUISROARD EZ RSB, FlR L RBE,
Costa

Economic Growth

HARBRE 2S5 T DI A BRI L2 22 U 7,
@ Fairtrade to Lift People out of Poverty

HEEDNAEEEOWEEELZNETH7 =7 FL—F,

L7,

Rica: Environmental Protection and

Vision, Work & iPS
2012 4 —~VEFEZ

O Three Days to See
ALY T =RREEEICEA S, RAI0TIEL LS,

B - i@ oTy h—,

5) Power On: Commum'catjon English I (% ROEWIE
BEHIC FReadlng Skills ZHERT 51 B"dHH. 5>

DOFIEMDFE L O HILTV DD,
IO DTODBINGIR D, N—fEDEET (47 | 4
HETOACRT E—L (5FR) | ZE2bE ORI L
(7)) B, NAETHIIT DRRTZ & H X,
lead your life the right way, your dreams will
come true.” L EDIMEKEDIE>TNDL, L ZANE
DB ENIEFEN TN T 53TV D,  “Reading” & L TfF
BN L CVDRT - 7Y — U OPREICIE, FRED
HDLRLERNPORODITHITLUE D L LWELFER
M T 0, RERFEOEMN L ZIZH 2O
RN, KIROA =TV o X ITELTLE D
BRI 72> T D, EENHRNY —T 47O
%‘ﬁﬂif‘ EH 50, LME (a2 a=r—3 a9 VIEGE]

WCEZ TSGR FAE ORKEZ X <RAT, BiROKREZIC
Communication! (REEEFFOXRDA, CRE D& N %
MHPSTNDLEIICHRZD) ZE<, RCTHEEL
A —FRT VBT —a v oiEh, X7 T4
BEOAX Y NEERL, BBLT, JHLTAEL X
2] LW oTiERb DD, RILBHBD RO T,
ITIXFRETH %,

(D The History of English Tea

REAPHN G E CBAZR L X )T
@ The Work of “Zoo Dentists”

TRV H—DWEZ HWER O LR E 5T,

@ Ecotourism: What to Do and Where to Go

NIA DT Y7 —TREREO RIS 2 FET 5,
@ The 10, 000-Hour Rule

TV hERN SR BRI OBEE THED,
® Making Contact:

Encounter

BAD 4 3 CHFICHIR ST R & S Z 517,
® The Mysterious World of Sleep

(V) L AlER, ST, R SR O AT,
(@ The Last Lecture: The Message from Randy Pausch

KD /ST 2 = BAR D Bk 2 TrE o T N
O Baseball and the Facts of Life

RKFETHLTFTFREEHGEIETHLHXRWY LY —

7 DEG,

BISCIEMERTE, ARRIT

“If you

TR T REH,

The First Four Minutes of an
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6) PROMINENCE: Communication English I (1 TE2%E

(E2 16 4, RS

s3— b 11T Reading Skills & LT [xoofiE4oh»
te] Nz onte) [EOHKZHEMET S [Pl
T5 - {HT 5] [ RIEROMEEL STy ZHEMED
& THEL AT TERHE ] 6 TR £ T
10 7—~, ZnEh, A& 2 HIZIWNOZHO O L
FEANYDA~6HOBMR2=y M2V F 20 @
5%, BEMBEIL Communication Activity Z & T
T ARTEFETENLPNLTWASN, Juri’s Jam Tart @<
DGR, iPS MO IL B AGEIZ 2> T D, Bl &
ST, LM W1T Optional Readings ICHHL 26
NTLESTNDLR, AERVOETHHERRNDIEZ
D 3Mmrb LR, B, ZOBRFIRD RV,
Wagoen, “Sangenton” pigs, Kaichi Nitta % H AKFEIZIX
HEFDEEDTHREIEASH, 1D THAHTZH < A,
CFRRER | O SCF-IFAMERHT BN N TR 0,
(D The News: Getting It the Way You Want to

A =3y MNERIZFEILDD & 2 #7085 H % FFm,
@) Welcome to the Repair Café!

EARBDOTHEHL TS NDORT T AT DHT =,
® Build a Tower, Build a Team

ANRTF T 4 b~vvavaTHEESLY, HEEHED,
@ Bring New Light on Traditional Assumptions

5 R L 2TV BT 5 235t 5 KK FAEDOTRE,
® Recycling Hotel Soap to Save Lives

A B NPT I DOALERO TR 2 K E TRV <,
©® Technology as Trash

=B AR EEFEIED ZHhE i EEICH LT D
(D Human BUYology

ML CRE LT D A —/3— filiE 2RI H 3 2 4B,
Breakthroughs in Japanese Agribusiness

TR E . O FVKA, FaBE & Y5 O,
@ A New Way of Remembering

TUHVER, BRI TEEE T L BIT AR,
The Flight from Conversation

AaWsTinr—424 L A=), HEE:, REEEZHELD,
@ Leaving Microsoft to Change the World

—MAEELFFO, ARICKNEHELHELar - Uy K,
@ The Art of Choosing

76 AMERBAER LY 700 R OERE,
@@ A One-Million—Dollar Lottery Ticket

JED ZHFM DI STELS LOHTZ0 FITHED b D,
Equality in the Workplace, Equality in the Home

BB B OV E 2 AT KT, AT = —F v DS,
@ Juri’s

HET, RGOEAZ 123 HHK)E TR L2 s 5

TEFTIGEERFE RN - 19

Attitudes toward Time
ENC L > TR OBURITER R D, KIROERITEIER,
@ Magicicada
13 AR 1T A 2 & ITHIF 2 BBl 2 JE € < OBk,
Beautiful Friendship
AVFXFTF X7 BT DT T 4 v aDERE,
@9iPS: The Great Promise of Cutting—Edge Medicine
R ARz 0> iPS ARRBRFE DAkt & 5 1% DR,
TOKYO SKYTREE: A Gathering Place Up in the
Heavens
HR—DAT AV —ZFEBL L2, FrEdi & Bk b,
Optional Readings
@ Letters to Sam
FHCTH- T RRED BN IR E O FRIZ 5 T L,
@ Dead Poets Society
ey e U YT LA 1989 AET A Y BB O &
LT L, BHKROEEERDHRUT S ETFFORE,
@) A Summer’s Reading
~ 7~y ME, @fEdui L, A% 100 ffFHA TN D
LIEEZOWERIEZ BV EHROOELRLEREDIKL,

7) New ONE WORLD: Communication II ((FHIRCIEN9

4. BE LR

HEIC, T7LV—X - U—=F 7]
v~y 7) TRy Z ~RwrTr2) R&GFHOH
&AM s ) Tl - by TR &SR A2 608
T51 THRERIANES: - 212 - fl7R) (CHEH L7z Reading
Tasks BHABEINTWD, BHARAIZ Task 5 Tlk, 44
(2014 ) NHKOF D T~ T2 B O [REO
T BT DFERDH T —FESETIRY 5T
L, AROFELIHRTH, 44, fmst v b L7
[Fnr~xz-m~vxz] OKXEREEZRE NS, 5
Orvzx-77y70RF]) b, HEMDEE RS
DSR2 > T21E0 0 72, &1 RT3 SOFNRHEAAR
KNEREH, 7 VECMTHEH Sz 2 &3 4 3 Tt
LNTEY, TFOBABDZEDLEITHELE SN,
ENOFATICBUR 2 BRI E L WA 5008 LitZen, TR
XEBEBIZLT, b5 0OHFAEEZ R ZE-> T
HKHETE-oTCAHAELEY) (& MHelE—EEoFT,
BbHRT-OREIFHES CTWAHRELIEFETHA LT
HELEY] (5F) twvwolrala=r—va ol
O OFFE M Express Yourself N ROIKBITEDIL
TW5%,
@ Ancient Rome

B CMR R 5% 72 & SUEMICHEA TV et ——,

[ =55+ b
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@ The Beautiful Game

B B—ORJR & V— L OESE, MR O L BE,
® Endangered Languages

2,500 DS EENERO G, UEETHEATLE D,
@ The World of Misuzu

BTAHTSOFF TRAE/NE L L
(® The Secret Annexe

T RO AP LRENTE LT ENK & B2 kT 5,
O Who Moved My Cheese?

Hafi, WATLT— A2 LY HLWTF— A&,
® New Image of Babies

il C&EenE BTz HRAS OBk
@ Tuna

HARAND K& I~ 7 v OFFE &85 BIHORRL),
Rare Metals

AT IR EZZ DL T AZNVNDOEEY YA T,
© The Mystery of Mozart’s Music

E—Y 7V FOERN, A FAVRPEEBNLLT5H?
Living with Stress

BRASTIEA P L AZFEMBRMICFIAT 5 2 &6 KU,
@ Water Crisis

AARIZERRKER S v EANCRE, FIFICHIRE,
12 Japanese Innovations

AHAY Y —OF > b FBURAKERE O KRE T A,
O Stay llungry, Stay Foolish

WEARAL, SEEERL TR EODATEY a7 X,

TR R,

8) LANDMARK: English Communication II (YrVNEEIE M

10 4. FEAREE)

MEHRDT T =y ZIIRETIT, RV, 1« 254F
THRATHGEE L FHEICEIT T D, F5EIC X 58I
MENE L A DOH EITHL, £V T 71T B/
BELHOEN, TAAB v a s, BEOOFELEPH N
—F2OBET 5, B 1 L. FEEE O Power On
ERICT VT o« T 2 BARDFE - T TR RO IRER
P, T4 A=— U—)L ROL4FE [ & Ex
MAT-TedIc, BEERZ L2 EERNENLTLE
ST, EAAFEZH L TREICES TWOHEBELDH D
DFENG, B\ EH CREIELDTFE 2 30, E70,
N— K1 = 20MIcBPNT=WEEL. DREOMK
EHRENENET LT TFRCBEFEINT2H VAR
N5 TWBD, FFETIERWVWO T, THGERD
ARITIENEDL LK bR D, F2iE, MRORIF
&I 2 2 ST L7228 O 55 IR RURER R BN
ThHdHZ BN AbLINTZTv—b X« KU 2—[ERl
ZHUY B, LANDMARK: English Communication I DfA

MOFRES 25557 S50, ZOIE I3t & B2 v &
5720 T, &2FRE L TELRHIREZIT S, LiTni,
Wt T 77 4 €7 4 BN CT&E DR OME 705y it
Al
(D The $100, 000 Salt and Pepper Shaker

WEEIHLD S XN B WD ZE DR DRETIZ DR B,
@ Blood Is Blood

g7 DEBDOB, BADF ¥ —/L X+ R a2—,
@ Australia and its Creatures

ME O ERT T2 LWEMNRI Y A —A T U T,
@ Bilingual Effects in the Brain

CINEREEREETADIZ O N, MATER TRITIZ W,
(® Sesame Street

TLETCHMAEZIRENZMN LEIEEEYFIA RN — |,
® Communication without Words

SEEIVEERRT =T 07—, EIZEDiEN,
(@ The Honeybee Dance

SYUNTRHICBRI DO ) N D 200K A,
O Reading The Tablecloth

YWhlioT —7 7 v 2B o Rigx B ST 5,
Political Correctness

BLVEOFENERTH—FH, ITEBRETEFETFY b,
© Mom’s Struggle with English

BERORNPEEa TV y 7 A% RT 5 £ TO®EI,
Animal Math

HELOBETEY O EOMEEFIZOT THEH L LYY,
@ The Story of My Life

ALY TR UNURENS AR TR,
@ Mona Lisa: Behind the Fame

eV V] 2—HAHIC L 1911 O EEE,
@ Extinction of Languages

Ak & —fE KT D S5,
Learning a First Culture

AN FSEIEL U, EIC K> THERRRD,
@ Light Pollution

R OTEB) % FIREIC L 72 EAT 23 ARRICENMIC I T 355,

IEDF] & RATFDTTH,

9) ELEMENT: English Communication I (YI¥ith=11Eh>

94 . FEHEE)

s3— K 1 ® Discourse Navigator 1~7 X I 7 @
FI T T "T 7T TNOREEE O D TRAGE
OHER - TR Z Tt | F CTHAIT AR T 5, HISCE,
ANREBZONDZA X =y 7 5DOEB, A—A TV
TOREE, BOMR, Fa— bR L A=
— O, P LR - BB LROKR - L RO
W, B—Y e N—=J RERR R ay b =HTITT
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BT 2 FEOEM,. I Y AT O, MEBRICEST
STWHHNDI T — « =a—n | WFARBROMEHK
2, NR=PF200IEFE LRI 11 T, 2O00E
B>, TV T 4 T 4D Pros and Cons 2 TiX.
NN RRZFBD A TV B TFERR, BROH
Aio> 400 fi5, AN RFMED 42 fEBENTNWDHA Fr—
BEORNZL 0 E ) DEEmIED,
@D A Small Crime

BRCEEBE LK, RGBTV —~=T 2 E DR,
@) How Can We Save Disappearing Languages?

SRR S RE I H RO IS IR DI ) DB
®) Environment or Orangutans?

N—AREED - DA B A B DN DA T T —F L,
@ The Truth about Grit

—a— hoEFIC, BEZEDENTHEEEZHL,
(® Praying Hands

T a—T—0 15T IZE2 D Res O 72 558,
® A Painting for His Life

T 7 AU OEEICER S T T A S E O,
(M A Class from Stanford University

5 R & 2RI TV BRRIT 2 005 9 Ko ERE,
The Mpemba Effect

MW T, Wiz BT HRE L2y ¥ =7 D4,
© Darwin and Wallace

R UK bR 2 B A LI — T e U LA,
Invisible Gorilla

BEBRAE DN DR Z T2 Do Te~—r3— KRR OG5,
@ All the Good Things

N RNTATHIE LT TR > T kBl &1k ?
O A Candlelight within Us

T T MK Za vy 7 OBREENLERT 5,
O To You Who Will Live in the 21st Century
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“English Communication III”’: A Guide to New
2015-2018 English Textbooks Authorized by the
Ministry of Education, Culture, Sports, Science and
Technology, Japan

Koichi YOKOYAMA

The present paper is the final sequel to ¢ “English Communication I”: A Guide to New Textbooks
Authorized by the Ministry of Education in Japan’ (March, 2013) and ‘ “English Communication II”: A
Guide to New 2014-2017 English Textbooks Authorized by the Ministry of Education, Culture, Sports,
Science and Technology, Japan’ (March, 2014). The trilogy shows the new contents and tendencies of
current English textbooks used at Japanese high schools. Although the name of the subject has been
changed from English Reading to Communication English III, the newly published textbooks for the
third-year students are just the same in that the highest aim is to acquire the basic reading skills so that
they can pass entrance examinations to Japanese universities. Of course, a new kind of activities such as
“Make a presentation about the innovator you respect or you are interested in in pairs or groups.” and
“Tell your classmates about a “lucky” experience you had.” are added to the new textbooks, which,
however, seems a sheer compromise between Japanese teachers of English and Japan’s Ministry of
Education; the former generally believe it more appropriate and essential to teach how to read English,
while the latter want to drastically change the traditional, or in their words, “old-fashioned” classroom
English and to produce as many fluent English speakers as possible, fearing that the nation will drop out
of the severe, international economic competition due to the poor command of the international language,
compared with the spiteful, neighboring rivals like South Korea and China, whose people, somehow,
appear to have the ability to speak better English.
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@I, %A DOEEFHEHZ WD, TXTOJINTHEIC
HE<, D TR ERLTEWT 22, @07 A X3,
DODORFGEFEL DT i > TS, FVIED H D EFHES.
V7 =y ZJICHNT O RER EFERGHMAER LD
(®@) 2, =Lz E@D LT, HEFDOA—/"—Th
STHHMRLEORB->TWNEZ ERERSN, F5LL
[HIBE | DORIFRIZ A2 > TV D,

(D Pick up That Crisp Packet!

ATy JET- ORI IFE~, RESLHY ICETSH L

O TIZWAARZ LT, WTHkiITR< 722,

@ Which Home?

EZIERTW? W Xy h— R T

YR BT FEHAT =V a v, FlRE R
@3 What Shall We Have for Tea Tonight?

REWPA—/N—=THBOR_YERES, U, K, E,

FLrv, Faalb—h, GLANE, SED A,
@ How to Read the Sky

ZED AR CRIEOEAR DD D, BERLHONH,

RZEIZHELERF2E >R LTS,

(® Addressing a Letter
BHEYOSLDEES, AV 7T RO LT T
FELe 7 ) — U RIICFENO FRBEEIND,

® Do All Rivers Go to the Seca?

[F_NTONNTHEIZES ) o IELWDEES>TWD

e —IELW, HEEZ A X6fEEDEZ,

@ Up the Big Hill
MM RLERDOHE EZD ST, EH, Fr o7 4 —%
T AN EARE WIZ/R %5, ... but T did it!

Have You Seen My Bag?

JRER, DANUPBRNT LIRS E, BEEER-> T

BL, BIEORNTRo ERDT S,

2) Emergent Stage (#J#&kL L)

FOW, GEET, vy R & HiR o /7 A S8 e
<HS, OQIE—RAERLICTERVWAR, @TIIHXKZ R
BB RADZFE~HDNT, OTlER > o4 % HiK
ECHRRL T, BT 5 L&A TE, AML~L
OOk, BEMEICIIBUE T, 26600 TIXY A
I NEFRETHERERNNTCND, @QTIIREHG 2N
I, FEIRIC Lo THE 2 OBENCRE O &2 T,
@ TITHRMHEALBEAIIL, I L=T 2202 51

LEEBNCHED D Z & T, FEEICOWTHRIZHESZ &
NTED, OUEFHAOBREEZAND Z &T, HVHIEK
AN S RETWD, REIOHEANEa 27 N5
7o, IRAEERIR O EICFHM A Bl 5= 7
AV TBRE LY, BNORZ L b0 FE T, kE
D NFEZHEMEEZ R LU LTV %,

D Don’t Throw It Away!
THITETCTICI YA 7L L LS, fk T T ADIK,
BEM, TTAF v FREBRPEITNLD,

®@ 1Is Lightning Most Frightening?

B H WL H B B WHIRAMOWOIZER ?
T ERNA NP & T Do

@ The Birthday Treasure Hunt
FEAEH O, BOAHE LEERZEICE-T, 7B
e l1oFTOWLHT L, AisE—-XRNZE59,

@ Come to My Party!

Bk, Vv Ry NOFAER/S—F ¢ —~~, HEEKD
M Z R 7e2n s, ORI EDEFL,

® Alien Landing
HERAD D b X HFW=Y 7B ANFEIICTE > THl
s, A 7T RONEROBBEICERET S,

® Arc Mountains Like Children?

(FHRO LD ICHEENBOD IR H D] THF
T, e~ 7 VIWLRNZ>, FFEZET 7 A X6 /i,

(@ The Pigeon Patrol
ZIERUII EBFVY VRS ETRONLD, v v
R D4 Z2KY | HIXTHAZ 7S5,

A Millennium Scrapbook
HEFUIE 24 DR HAFHERFRI N 25 5 5, PHJE 2000 47
Bz HEA Ok E2R AR E U2 TR T 5,

3) Competent Stage (HFf&ZL X))

OTix, #HiMZE-> T, BEDOH 5P 5 Hilk) 6 H
M A D X9, PR L~V BREL TWND Z L bhn
%, BRIERMBEICEHL TS, @T, LMW EELRL
TW5, #Emb7 - X— MaUZZ2Y, @ik, Zxix1-o
SRRSO FEmIEEICHRICH 2 DT TIE RN L
o EVRLTND, FI LU BN D DIZKEEG L
T E DRI 2 5, @TiE, bR & BfRIZ 2V T
WANWA LMD ZLERTED, O, D4 >ORR
WZDOWTHIBREWN D 7 —FES& T L T\ 5, Bl
EEBICALZ ExEDTEY, THPE) NBEOANE
WARS LIEHB CTHDHZ L E2FRTE 5D,

D Five Go to Wembley
Tl TV —AZ T ATITiRbi s Yy 1 —DORE
ERAT-0, BARLEICED S ADBHWHEZ O IT,



@ How to Have a Green Day
REAREEZE#S L1 BOmI LFERLICEDLET
5z, BROKERGNZL, VA7 i T 5,
® Would You Like to Live on a Small Island?
NG EEBHTELTOIRXEL LREEN?  ERXO
EZEFON—AL =X - E i E BT 5,
@ Poles Apart
A & BRI DWW T, A TRL) A e R R BIG
iy, ER. RS, RIREJ, ERE2 B,
® Come on a Desert Safari!
A F =2y NOEHZE LT WEEER Y 7 — 2N,
WEOEE, FROEE, B LWEFEY BT 5,

4) Fluent Stage (i~ E#k1L 1)
REREIZDE AN, OTIE. BEDOREIZHALEY

DINT HEA A%DL HHRMERNTFIEEZ#HZ 0D, UFEL

EEMIT T CRlik 3% TEPAEMAGE) OEY £ T

ATAMADTRL, BREMEGSTZAEEZHEREL T

Wb, @TiE, BHRREORA LS EZRBRLIZATZHIZ

EREZHTH, @OTIE, AARELOELEFEY 1

~OELERET 5, @i, BEE EEO AN D2 HiEk

BEOBENOEY BT 5, &EFEOOTEH, A—/—~

—7 >y OB EZBRBEMEE OO Tida L T\ 5,

@ How to Build a Wildlife Paradise
AEDREICHAELEMOREREZ S A H, WE/NGRE
RN BRI A ¥ 2 5 BRI 5L Z M T 5.

@ Surviving the Volcano
BYTHDERLNEL AT v FEOKILD 300 DR
DB REO, 1997 TR, KELZRRD Z 2 EBA~,

® If Towns Could Talk...How British Towns Grew
FLIRHEDIDICHBLEZON? RHEEXRETD
10 #¥H 2B, FEERICHEH L TR L5

@ Popclock
Gl —H EHERD NOR 2 >S5, 2D F F T
2050 FEIC 110 fEAICEE L, HIBKERBEITE LT 5,

® Stop the Shop?

HORIMTHE T H B KA —/N—ZB W, kD 2
BIMRE DNl L, IERICHEm T D,

History (FEH)

1) Beginner Stage (AF§LXL)

EEEE ) I 2  ZOAML~LE, Sho 7tz
RIGATEPNT=AR 6 3 Y Mo TWD, £71%
BOOREBERPELTHL Z L 27T, Fik, &

Info Trail A F— B - FEL - 3R - 29

Il ERE 2 AT T, @O TIEERBIZFEREK
EENMETHODELO—HTHH I La2IEsE. @
TIEROEHE CRRZIDLDIE-T, BEEEZ LD
L CHRIEMRITOLEE L i, H&EO®TIL, NFRET
HNTES T ND R DR Z BRI BT 5,
RONLSZE L SELNHAER, @D L HIZBRO K
SEGRF L. FREMOBELHR T >TWND, QLG
DL, THRESEORRT A AT U —LEfEo T,
e =< A~ORELAME S5 TRATIES LU,
(D TIt’s Best to Be Five!
INENWEZFFBUCTLE-THE B o720, 5O WEIX
&Y THERHEIZENLT, Kbiid, Kbikd b,
@ Were the 01d Days the Best?
BEFONE D [FIXXDo72) 1IAY), HEHH -
TLE s WEEN RV E HRTZITE D S 2
®) How to Write a Family Tree
—ARDORDIRZTING, A4y - X272 - [# - A
REOARIZIAIZEE AT, ZRHEOEK ERD,
@ Knucklebones!
TRE—~DF =4 [Fy 7 VA= X THEEI,
BT, BoRbYIChI—RoavEziis,
® Did a Hamster Go into Space?
TR = NIET A A7V — L5/, FHICHO
AT TEEWIIANLAZ =D 7 2 74 X6/,
® This House is Too Smalll
BFLWRIZE -T2 &Il o7mDiE, &1 H7EVH
EFENTEPFRLS oo b,
@ Emma’s Photo Album
2000 45, 1975 4, 1950 4£, 1925 4F, FLA « RF - F) -
R DD LR D FIRRAT 2 ik, FRMHO X,
When Grandad Was at School
Al /R > TV AR DR D 2 AETE, 18
o IRET RS WEENRVEETRED,

2) Emergent Stage (FEkL-X)V)

WEWE R XY ZA0BL AR S, ol
WaEpl &0, BEHXICEIEL TRAMATICA NS,
OTIx, Va7 MY THIOFRIZ, BROFZREMMIZDOA
MWET AT TRTTIZEAME SN TN Z L 2 ERZEN
DONE=B TN L. —EFEATAHIEZWEEbEs, @i,
NEZBIEEDLTHRESAF I AANIBRELALDTA -
TH—J AT =0t LTz TREEHFMN) 22
VYU TICEED, @k, 2o ZWVWWEEEZEY FiF 5,
B H—R—= LB M LOEH®IL, T THLL S
REHTE, WMEOFETH, @O X IO A% A
TWBHDORN, FEHTRE X, BEOEBEZ X,
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I ER 22 SEB, @07 A X TR, RV
MO EOBERINTOT T EHGSIF 5 —), A%k T
o7 ra sy ANBRERF LR LET—HEICED
LCWEZ EEHMALTWAS,
@ To Let: Modern Victorian Home
v 7 MY TEIOMEZERIT, WIRE - VETERE - R
B KERA L2 EOFRIN R B, BAMNCES
@ Who Goes on the Bonfire?
1605 11 A5 HOY = — A X 1 K m, A1 -
T A= ABPPANE LTHALEDNEHE TN W,
® How to Dress a Knight
HFOB L0 7 Vi E A T A A RN, HEO
RN EDRHS>TNDDN, THEMNPDHIZET TN,
@ How to Dress a Queen
T Ef, NI DA RNy X T H—F— aity
b AT—h, EAEREZIEICST D,
® The History of the Football
Yo H—R—VORER (T 5 EHNAPLBIEDR—
MI7BHET) &Y v h—IcE2b 2 10 DHEF,
©® Did Vikings Eat Chips?
FHRBIESR 7 A4 X 10 [, XA X TR T N Fy
TERXTNEZ] EF, VXY A4 EDREREFERD,
(™ London’s Burning!
1666 -9 H 2 H, RNUBMOHA L TRZILN ST
ny RyORKE IFROVFEOHNSLFET S,
Toilets through Time
M L OJES, BEWAREITE 5 72 900 4FRET, 500 4T,
300 4:HT, 100 AERTICHEMINZR T T v 2 M A LR,

3) Competent Stage (HF#&kL L)

Ol LAF LR - X - BrF (1452 - 1519) DHEJE
S BEE I EIERBHALOA Y v F) ZHLIC
B, HORFED ZHIGS 5, 19 ISR ET
LHEEHE LD 4 HIGEWE T, X250 FIC AEHE A
LT\, ¥ - BT ONRT v a— MIEBICEZD
ZED 2000 FEICEFEESNTWD, 29 LEEFEFEERL,
(5 B KORF | Lo HFRICFEIE T 50 & G 1SR
W TS, Ok, UIfkL~L@DDmy KD KK E
A CFET, difin —~ i R2BUE S W7 ik s
ZOHEOHNLEDHIDOZ EDOLHITHEL TWD, 4F
EhTF—LEEL, TBIETREDSOB AT 2B 5k
TIEBROY v -8Bl ED LT, BLAEZBIEZ D,
@i, HES M T Fr> TOIZRHROEEI R E & 72
HL, EREEHEEZLEZERr—~ Ao T, D
AU EEZ LceRb e, RIEE L LR
FIROMNT R E#IRRT 5, MFICES B ST

LZORHBL LW, BEEAZEIFICEL SE2 TR, 4
T NI EEL FIEEHZ L0 A6, “Why
not give it a try?’ & Ft7= BICHAWNIE~DOSIN%
FEONT TN D, RBOOARERNGEE Y X T, #ilst
BN G 25210 500 b L7y,
(D Leonardo da Vinci
MR CTHRLAEL RGO —> [TF VY] ZHN-F -
BT, B ERNORY EWbinl b HH,
@ A Day in the Life of a Roman Charioteer
20 T AND N % @R U2 d e —~ o ik g Ak,
HMERS L 72 16 mk O/ OFLE ) HEEIICHE<
® How to Write a Biography
BROBIII A, Tyh, Xoh b, FERANMOE
FLEEZI, BREONLHEE T/ UNTEIRE,
@ From Pictures to Words
GIESCF BT« TV 7 7 Xy MIE LT O,
IEFHR, #4754 %2 — EA—)LETOHINE,
® Romans Go Home!
MR CH o> TWeEEIC, Ex bbb Llicn—~
HE, YRFOBELEmE /R EOSETHET S,

4) Fluent Stage (i~ _E#kL 1)

6D THPBEC AR BN S T2 1 HIZ 16 Befi b
BrINT-BEORESEZ, ST LBEOMETH 50
DEICHUEREFRE 5D IO BIGE D, Z ORI
FEDLTBIZIAENTLE S, ODFRBE DR L &
BT, BRD T & > TONICEENTZRFR TH 52>
EREESEDH, EROMBEICOWT, @TrHtomsic
HFEILGRWER AR L, BOOBREZRD TS &
ZABRT I, BHESHOREL GRS, B
TEZXSEDLLRBMEINTND, FOEEOKES
DIEE NN KINN Y TRETE o T2 E B HH
<DOEFZITIX, FRERER LAICHEOBRIELNRES L
TkY ., EEICEVEZREZRE D Lty L)
EfRL N OE%ZIT, IO RREEE T S50 L
BRNIATDOO D Falhkr LB L, Hln—<FR
Ao W ERERIC . KEOER 2S48 2 TR
Wi LT 5,
(D Stop Children Working!

19 Al oo i 22 B 5@ IRt 3 5 BEOEG, &
D%, ERICL > THERICEZ D £ TICSKES N,
@ Abolish the Monarchy?

HEOF FEH 2 AR S DRI DED, BEIILED,
3 oDE x 7% L, What do you think?
® Changing Schools
REOLRORES, BFLOR T LvzT oo



FHEN., AROKEICHRESS X9
@ The King’s Dinner
N*??’@ﬁtﬁ%@ﬂfﬁ@?ﬁ’%.fﬁ)ﬁé ZHETR
2OW™HEE (e Ax) 2/,
@ How to Prepare a Mummy
TR T EOIA T DO,
PEI ST 40 H#E S,

W7o T,

DELAS O N &
15 B CTHi & <,

Science (#F})

1) Beginner Stage (AF§LX)L)

SKERENE, TARAZ Y =BT ITETTLED
ZEEOTZ—ET AED, TR LEEEOUED
R, AR EOER LEOHADOIL, HFEATE
TRNMZEIZNTID, HOEMETENY THT—L0X,
E~ T Y OFE@IL, EBRICKERTHZ 2RO TWD
ODOXFIEREYMOEL TR BOKKS, BT
FDTINF TEHEZIEDL A A@F, BB E L THERD,

IVYNTFOERELZFELOTIEL, IVATFITR- TRESEZ
LEFAIBBRSE TR, %ﬁt R Y R %
KLODHIZAS D,

@ Don’t Bite the Bottom off Your Ice Cream Conel!
HOBWAIZTAAZ Y —La—VDEEZNPLEY &S
L RERZLIZRDDE, RDIZIE I B,

@ Would You Be a Bee?
EDEZWNER) 285 A

® How to Make a Feely Box
FICNWANAER D& ANTERY TYTLHT— A,

@ A Scab on the Knee
O BTN LD L THAIEZIZD . hEST
DTEREDL, BRICENDETH-TEHLL Z &,

(® Does Cheese Come from Cows?
HIER O FMTI > TN D92

© Feet
AH - YU - FEVREZNETNDORE LR ORE,

(@ The Day I Felt I11
HENE TR FBE~, Exfiel, X< o7z,

I Grew a Sunflower as Big as My Dad

AICEEEFNWTKRERD HICKELS ot~ T Y,

72 I Y RTFDAERE,

FTAF AT TR

2) Emergent Stage (##kL /L)
AOHOIXA D OITIEE L TiE- TR, 1+ito
E AL ERM S NATEA S, B L - TERR
IEDHO Y, 2R R DEENIREREED
T TETHHEEY, A G2 5720 TR, b
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THIOHETEZ SIH 200, Info Trail HEOHF
JigtlZ, @ik, BRLAHDI AR, (FBCDTIEHITH
F LREFFORERIG Y | HIRKEREINIC T F & 2 23K
oD, Ok, BWEO T A 4 U BREENE, IEX
KOBRZSOTEW, BEEHFOEXZM O, AT
PIIESR@ &~y hOfAWE@OIE, 3 <2 D IFRA Rt
T5, REO®IX, VA—LT v TN U+ —LF T
ECEDICKLBERILEZRFITILTND, b, AF -
HVETHREEZBALEZOIX, U7 UNRKRERRIZE
D 40 i E, A C LRICRD, Yok L E
NTESTEBY, bros LEAETH D,
(D Come and Visit the Moon!
2020 O BRI I A AT~ !
@) Is Simba Happy in the Zoo?
T AT DT T EE OO T EE DR
® Don’t Be a Beetroot!

HEETICIEEER, 7 U — L0 TxlfR % |
(D How to Look After a Rat

Zv bOEWE, FZAE - Bbbe - MR L,
® Tongues

KW TV T A Wl ERx TRTEDOEEHRIT,

® Does Chocolate Grow on Trees?

Faalb—MIKNCRD (EM) 2E7 A4 X100,
(@ From an Acorn to an Oak Tree

AREMR T LA, RERA—7 DRIZED
Training with Ali and Emma

B OT V) Lo~ Yy — L KKOME

HIAHRO X,

iR
P\,

3) Competent Stage (HfkLX)1)

Ny FELTHRBMCE LADOD 2O, =5
(AR AR D B HRFEQEZ I EIFTn528, NI
o Z AR, ALY LT Mo mRE - B
TeRT AL, SiIamniodb b)) EELHR
TZEEHIC B, RIS - 72 HEREICHENTIT 2 &
EEIO TN D, BAENBA IO TIE, BEXBEAD
Wzl KEBENC XD KIUEKEF 1722 DOF5L
LRI L, ZREIGHLE HIF TV 5, @TIE, A -
U e g PR 10 OFEME RIS T
EELiRFT 5, HOPICADOZREA A—T L, ZOH
12, RRETRELOEES X VEISRSITRBHEN T
CERADBND, BHFICEBRICAG 220 LR LT
BY . FREOBRBRBIRICOEIISLHZ D R TH 5,
OIFER L 13— AR S 2 7208, HED B JRE &
REEZDLHIBESTEIEEVDES S, @lfEMEE

D NS T F I RINIEZIZ DB RN E N D §E %
HAEY L SBNT, SOV =—L A+ 7 4 v T AT
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AL CHELEZEN LY = o —O3EEE L, BT,
Colzksb LAV,
@ Why Do Cats Purr?
D EEELT O E LIRS 720, OB A2,
@ The Death of the Dinosaurs
RLE IR L2 5URIEAT 2 2 D250 & GV AFE T,
® How to Remember Absolutely Everything
BE D720 10 OFWY & FUl8 T 5 Fe O 71L& i,
@ Think about It!
BN E XX, B TELSEXZTHDOH Z5FiL,
® Dr Jenner and the Cow Pox
RGO PR ERA L= RUY— K« V=) —
DIRFE,

4) Fluent Stage (H~_E#HL X))

MER) OFREL~LE, KATHLY I SAELD
LT —~ERIZ TS, OO MK ! | X, by T
WA T A DX THIBROBHEICLF AL, licie s,
M=o, FMEE 2 s = e [ ER O BAMEE 5 BT — ool
ERDHDH, @O [Z—1 ¢ O GRE ROMIK] 16
B, E—7 N EOMESLEE, MNTOERIZYH
fil L TV TELBRZEV Y, HYDEETE 2 S HHE H#H
—HLTEBD, O IbIbIUIFH~HDLI &N ? |
1L, BIRAEE R ECRER. R AT 72 o TR 03 W 238
ODILAHMBEEME L TENNTWD, ERRE A0

LIERRFHBEEICOWT, —RAZEOLMERI G AT
{72572 1986 HEDIRBIRAR—A T v MVIBIEHE %
BEAD THRITLTEY, B8 L GRICHD -t
M ORI —HEB L TW5E, B REE, Q0 TFL
IFKEDMRENSRN | 7259, Science ¥ —X
DO 12D, FHRY R EMIET 5 BURORFH -
HIZE ML L, KEIZDI NETIRET, &
WA B L CHIBRER IR A B b S 5 721 72 L <,
B O RELTEANEERZESTZHIE LTEEADF— L)
MEDTIY — - TurTOHEHITFTNEDT, EH
FSCRADE LRV, WiiIE L ey
MENFED DT CnD, BB E#HHIEQ T2k 5
LD X, Ty I—ORETHRBE T — V2RO LHT2DD
T =) B EET D, BEREEETE T T ERE
MR SE DO ARG ETHIT TNB &AL, FE
ERVY —XDFRI N D,
D Blood!

AR SR & 3R 2 (I U Clias 2 B3 g o155,
@ 1 Don’t Want to Live for Ever!

ENTHD S N, AEITRE T,
® Should We Go into Space?

fERR 72 TFHICREE T THTW LS BELH 5D,
@ Darwin’s Voyage of Discovery

HEH—T 4 DK B AR D LT B — L5 DRk,
(® How to Score a Goal

By =TT =L E2 D LD DIE LW RIS L,

BREE b2 <,



Info Trail A N —HFE - fEh - B} —

A Guide to Info Trail, the Unique English Textbooks
of Geography, History, and Science

Koichi YOKOYAMA

This paper is a simple guide to Info Trail, the unique series of 78 English textbooks of geography,
history and science. Info Trail is a sort of graded readers for elementary school children in Britain,
consisting of four stages: beginner, emergent, competent, and fluent stages. The authors often introduce
completely different ideas and tell stories in the form of debate, asking at the end “What do you think?”
Various questions include whether you are for or against, say, the construction of a huge supermarket, the
monarchy, and dangerous space exploration, all of which are generally considered in Japan as adult
matters. It is likely that through these books children will be able to think by themselves and have their
own opinions. In this sense, Info Trail helps young readers grow into responsible members of their
democratic societies. Which seems to be the very ideal aim of this series that is worth imitating among
Japanese educators of English.

The Info Trail books can be also enjoyed by foreign learners of English whether you are a student or
an adult. Originally intended for school kids, the series is much easier for adult readers to understand and
appreciate. In fact Info Trail is not boring at all even to adults. Though partly childish to be sure, the
contents are wonderfully written in order to stimulate the readers’ interest and imagination. For example,
“From an Acorn to an Oak Tree” is a little masterpiece, which may touch your heart. History is described
clearly and sympathetically as if it had happened to your friends only yesterday. Science deals with the
thrilling adventures of distinguished men like Edward Jenner and Charles Darwin, satisfying mature
readers’ intellectual curiosity.

33






35

The Secret Garden
— VAT 4y R U—=F—DEY F—

w2

Q014411 H27 A= BH)

[FL®IZ

TVvAT 4 K V—=F—F BFEYOEREA K
— U =N Lo0h LEREKLFOLEEZEMICTHZ L
NEL RIUAERZ ., SRR Y T4 b L7282 D)
Tl Z N TESH, —RENBIFEIEOEMERD X 512
RZ DM, MO TEOELICHET LHE. FIEL ITE-
AR AT D ATREMEN B D D TIX 2R\, AR Ti,
WERBARDOENWT T UV A« RV AL « R—=F v |k
D The Secret Garden [FAEDOAEE] (1911 /) &, =
N2 RUX, AT ATH—F, 7 IT70E4
OO EJFIE L I L TAHI-W, FEOFaL, wIL
DORFITTREICELDT-OT, WESRENT-V,

1. HEL
R—=X—= Ry 7T 200 BE% Z 254 2T BOFIEE
FEAD T 50~T70 HICELHDLDOTH D, HIR, FHZL
BfE s, £9. N—F%y bOF IV P LOHELE
RCHEI,

When Mary Lennox was sent to Misselthwaite Manor
to live with her uncle everybody said she was
the most disagreeable—looking child ever seen
It was true, too. She had a little thin face and
a little thin body,

expression.

thin light hair and a sour
[ler hair was yellow, and her face
was yellow because she had been born in India
and had always been ill in one way or another.
Her father had held a position under the English
Government and had always been busy and 1ill
himself,
who cared only to go to parties

She had not wanted a

and her mother had been a great beauty
and amuse
herself with gay people.
little girl at all,

handed her over to the care of an Ayah, who was

and when Mary was born she

made to understand that if she wished to please

* NICRHFSR » SRS

the Mem Sahib she must keep the child out of
sight as much as possible. (Original, 5 LA TN H v

ARNOEFIIFIHE)

IR AY A FOBRETHLT I LickDE
NAINT N F— LT ENBN, ZOA v FESAD
PRI . RAORBUZAE T o TV Z L5
nTn5d,

Y FFA7 AT 4w R J—i—th L~L 20D
Ho b bR SRR TIE, RO X IITRD,

Mary Lennox was not a pretty child. Neither
was she a happy one. She was often rude and bad—
tempered.

She lived in India with her parents, but they
did not spend much time with her.
looked after her. (...)

She was a lonely child and was usually alone

Servants

in her garden. Her mother was busy visiting
friends and having friends visit her. Her father,
who worked for the government, was often away

(Compass, 5)

BATE %< LTHART VW, JE~DOBLEZIRIRE LTA
NTW5, WEHORENIROEK L bbb, REHO
FHEBRNZIEE K L Tuheuy,

KTLT, AU LA 2D X URIZ OB R HE
Lo,

Mary Lennox had a thin little face and always
looked cross. Nobody liked her and she was often
ill. Mary’s parents were English, but they lived
in India. Mr Lennox worked there. Mrs Lennox was
very beautiful and had many friends. But she did
not like children. So when she had a baby, Mary

she was not interested in her. Mr Lennox had a
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lot of work and was not at home very often. Mrs
Lennox gave the baby to an Indian servant.
You take the child,’

‘T don’t want to see it or hear it.’

she said to the servant.

(Penguin, 1)

IRA it ERESEZ O SIXREICIE R < MR
B, ZOS, FIEOEZEEFZBROFREIC ) B
ZTCWBL LIzl b,

AT =V 3Dy I AT F— RILEITEA DD

Nobody seemed to care about Mary. She was born

in India, where her father was a British
official. He was busy with his work, and her
mother, who was very beautiful, spent all her

time going to parties. So an Indian woman,

Kamala, was paid to take care of the little girl.

Mary was not a pretty child. She had a thin
angry face and thin yellow hair. (0xford, 1)
Me— Lennox DOIEAE X, £ ¥ FADOHLHIRIEIZ 20
Kamala D42 DT TS, B O HHRWIZITE &
[CRQAY/AN

AT H7 VAT v K U —F—T—&JFIZ
ENWL XV AD~ 7 I 7 UMUEZ S MED,

Mary Lennox was born in India. When she was nine

years old, her mother and father died of cholera.

Mary did not miss her mother very much when she
was gone. She had not seen or spoken to her very
much when she was alive.

Mary’s mother had not wanted a child at all.
She had been very beautiful, and she had only
been interested in going to parties and meeting
people. Mary’s father was always busy with his
So when Mary was born, a servant

looked after her.

work, too.
Her mother told the servant to
make sure that Mary did not cry or make too much
noise. So the servant always gave Mary whatever
she asked for and Mary quickly became a very
difficult and selfish little girl.

(Macmillan, 7)

2BEH CHIEZBEARWREENE LA LTI TS
N, 1TEEE ML EES, Uoid, FIECHi» s a L
TOMBlE UL TEERGEHA LT E Dy FLTEY,
KINCEDE S EFE DD ThHD, 7 T IIRE
DEDMPNHEGE LB ANTNAHTZD, ZD5A

KIBZR BN MBI s 72D, TV AT 4w K U —
F—D L ULBEL Th, B TRbh 5D TH 5.

2. TEELEEHR

2y Ry CTHIIZTI—27 vy —OBEMIZENT
TS ARy 7 RANTIAT Y =239 < S E8O FZBURTS
N, 3 /N AJRTCTIL, When she arrived in London, a
lady called Mrs. Medlock met her. She was
Archibald Craven’s housekeeper. (Compass, 8-9) & &
LT THRDE S = HLN TR, XU F LT
/X, She was a fat woman with a red face and small
black eyes. (Penguin, 3) &. [ Ko7z &HTH DN,
F v 7 AT x— Khtld., Mrs Medlock was a large
woman, with a very red face and bright black eyes.
(Oxford, 6). ¥ X T VfkiX. Mrs Medlock was a
large woman, with very red cheeks and sharp black
eves. (Macmillan, 8) &, iz K72 ZiE<T, BHR
h&Evy) &i%wTW%N\JEWME5ﬁQﬂ\5E\
She was a stout woman, with very red cheeks and
sharp black eyes. (Original, 12) &72->TEBY ., <7
RT UMD —FIE L, stout ( [ Ko72) OBigh) 2 XV
— R 78 large (B 2722 E ¥ nsd,

7 LA T URBIEEZ AT 5 & 0T &g o To i E
DEDFIZHONTH, BERLEEZNANDHD, 22 /3R
fiiX. Then one day, a branch of a tree fell down
and hit Mr. Craven’s wife on the head. The next
day she died. (Compass, 21) &% B 7D BAIC SO0 o
TEL o722 L2 LTV 55, One day she fell out
of the tree. She died the next day. (Penguin, 16) &
NRUFUIRBFENTND X H1IC, RADIEI BELBT-D
Thbd, v I AT H— K] i\ But one day when she
it broke, and she fell.
very badly hurt and the next day she
died. (Oxford, 17) &, M- TWIZKERFN-Z LICE
MLTWS, 7 X7 UMb EELZZD, She fell to
the ground and she was hurt very badly. The next
day she died. Macmillan, 21) &, HUEIZERIE L7=2 &
Zhiti T D, SEREFE X T-a v 82 fE, FEOH

EWOREEMES & 505, JFAENERAI /2 D THWFHEEIC
B LZ=02s Ly, JE3CIX, But one day when

she was sittin’ there th’ branch broke an’ she fell

was sitting on the branch,

She was

on th’ ground an’ was hurt so bad that the next day
she died. (Original, 37) &, §5LFDAAL K, w—H
DIA—=7 ¥ —HETHRLNATWD, &y 7 AT +—F
JRTIEAT V=N ERD5GHE R ETEHEE LI A

TWDHNR, ~Z7 IV RIEAEIIEERLTH., KL
FTIEBEAIAAL TV, EMERGEICIEND Z L 2D E
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TITVvAT 4y R J—=F—L LTUIYUROEREA S,
7 v A T RIBEREMGEA-TIERZ 0, 2
EANDE I RTOfZR S LTz, EH9RoT?2 X
UF T, He threw away the key to the door.
(Penguin, 9) & [FFHETRZ) 28, ~27 I 7 URUE, He
locked the door and buried the key. (Macmillan, 15)
CIFEMEAZIKEE L T 5, D7) ONIELWY, 7 LA
TAy R )= IMEAGEEEL L~V D EITHIR L T
WHZERDY ., BREITVLREICAZ DO EBTH
b5, LA D~7 I T URTH bury [ZIXEE DT T
B, XUF VBRI LOOEFNCE 2 72 2 L 3 EfE
T& 5, EROANEFET ivy 23, XU FUfREA 7
A7 4 — N T plant IZZEX BN TWNDHD bR CHBIC
HRWZRNDB, —BFERS LWV U AN TI R ivy 5%
LTWADOT, FIBRT 2 HELH < £TH HMRE &
WHZEEAY, BRBRESZLESTLESTZD, &
SHAZ T RENARBRICA AT T258%61%, #LWVWET
HbEDOEFEERTIEONLSZEIT,

3. %] OF—<&HE
OV RICEBPNEREOEO RT 2 AT U —3 L
IRSTHRRTHDES I, AL RAMRITZ HFED,

The robin sat on the top of the garden wall.
It began to sing. The wall was covered with ivy.
Mary pulled at a piece of the ivy. It came away
from the wall. Behind the wall was a door.

(Compass, 25)

ATV =D ELLEFTE oo TRAFTZEIZLT
WO, ZHTEHEEOERERT —~NEATLE D,

The robin hopped on to an old climbing plant
on the wall, and sang his most beautiful song.
and Mary

The

Suddenly the wind made the plant move,
saw something under the dark green leaves.
thick, heavy plant was covering a door.

(Oxford, 25)

A AT F— NIRRT £ ERBRNTRDT 50
72, ZHFEEEOBERE B L T\ 5D,

The robin flew up onto the top of the wall
and twittered loudly. What happened next really
was very strange.

Mary had stepped forwards close to the robin,

and at that moment a strong wind suddenly blew,

lifting from the wall.
Underneath, Mary saw a round knob which had been
It was the knob of a door.

(Macmillan, 25)

some of the ivy

covered by leaves.

72 LOMNZZRRADNK < DI strange 7228, 27 27 U[R
FIFEO B2 A A TLEST,

Then something magical happened. There was a
strong wind that day, and suddenly it moved the
Mary looked
‘The door to

(Penguin, 21)

plants under the robin to one side.
—and there in the wall was a door.

the secret garden!” she cried.

I T, ZORUF UMD FIFIEICTV, A=
M, DZOIRD LD RFHHAEZNZ TN 5,

Mary Lennox had heard a great deal about
Magic in her Ayah’s stories, and she always said
that what happened almost at that moment was
Magic. (Original, 56)
= > 7~ Dl something magical V9 LV Magic &
DbDRDE, JFIEXZ O [k OF —~ &2 WREak
CHEDIEH TS, FREZHAML TN VAT (>
R V—=F—OFEFEDREETILTII2, &4 THER
L7zh, B3O RIUCLTWAEZ ERHERITE 5, Wb
DB YT U XALIRTORE ST TIEL, BEENSTZ0 RO
E TG L TWen, BROEE LT FE2ED, 2L
AFER ThH->TH ZOEEMEUHNT, DL L
SEUTLE D Ko7, dFE-bid, BIRA DL
BOETEMMICEREZ{TR> TS LR LI,

BLOIZLATVREMDTRRLIZAT U —IL, %
RUTERBEOERIZOWTIEL HAAVBS TVNDLR, £
e ZOREOHERFFAIZ L >TnD, FROFHELE
W _RTHED,

“No, but I’'d like a small piece of a garden.”
(Compass, 40)

‘Can I—can I have a very small part of the

gardens? (Penguin, 27)

‘Could I—could I have a bit of garden?’
(Oxford, 33)

‘Could I... said Mary, her voice trembling.
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‘Could T have a bit of earth? (Macmillan, 36)
“Might I,” quavered Mary, “might I have a bit
of earth?” (Original, 86)

REwLwH, ERFf OBERE, W s S F I EEN,
garden 2% earth OKHFETH D Z LIZBHATEAH, =
D6, garden TIXEENTE L, HALTBWANA
HHD, JFIED Might N—FEZ D TTORNWTEL,

4. AF7Yy—=&aly

ATV 100ELHDHI vENLVAT A FOBEHK
THONMEFEZBNTWEDR, HDEE, DWVIZZEOER
BERELDDH, JLATVRIZIEIAT IV —LFELT 10 5%
DETNN-, ZEOHE, ZOTNRESERCETLIC
25 EBVIAR, HRERICT > LENPETWEZOTH S,
AT V=L a3 dTHE-T2E ZOREOSEET
ALY,

in a half-
frightened whisper. “Are you a ghost?”
“No, 1

whisper sounding half frightened. “Are you one?”

“Who are you?” he said at last

am not,” Mary answered, her own

(original, 91)

S0 EBHFERHEN L B o TR >TWD & ZANR
BbHLAW,

“Are you a ghost?” he asked.
Are you?” Mary asked.
(Compass, 42)

“No, I'm not.

S RARRIFEY SOHREBRIZE LH TS,

‘Who are you? he said in a half-frightened
whisper. ‘Arc you a ghost?
“No, I'm not,’” answered Mary. ‘Are you?

(Macmillan, 38)

REFV~7 I T ARBIFIEICIEVA, ATV —=DIE 5 b
Mo TWND T EN TR TIEFDLRDIZ VY,

‘Who are you?” he whispered. ‘Are you a dream?
‘T’'m Mary Lennox. Mr Craven’s my

uncle.’ (0Oxford, 34-35)

No, I'm not.

ivy & plant B2 7oAy 7 A7 #— K, 22 TH

RERRFEBREOFIRZIT > TN D, HEBEOHS I3k
WANZRD HND SO TR, [HE TRHE &R
BEMFERED, ot Tl LEHEETH
LZEEHERBLLTND,

‘Who are you?” he asked. He looked very afraid.
‘T’'m Mary Lennox,’ the little girl answered.
(Penguin, 30)

BROIFEAE NI FEH LN, XUFUIRTIE, JRIED
HHAWE TEHENTLE ST,
YRR LICRD Z EICEZI RN BAEEXT
X, BRIZZSNDD EpEbdE, AT U —
MR ERNWEMETHE AT, WEET b - & bk
By 75w O —272,
“T can prove 1it,” Colin scrcamed. “Feel my
back.”
He lay on his stomach and pulled up his

pajama top. “Now feel it. You can see the lump.
It’s getting bigger and bigger.”

Mary felt Colin’s back. There was no lump.
His back was as smooth as hers.

“There is no lump, Colin,” she said, “Believe
me. There’s nothing wrong with your back.”

“You're lying.” (Compass, 59)

HBENRLNWEEoTWHLAT Y —% [iE->x ] MEH Y
TB5DEFEARERTE,

Colin cried. He
The girl looked at it

carefully. His back was thin and weak, but there

‘All  right. You’ll
showed Mary his back.

seel’

was nothing wrong with it.

You’re not going to be a hunchback,’ said
Mary loudly. ‘Your back is as good as mine.’
Colin smiled weakly. ‘Really? Is it really all
right?’

“Yes!” (Penguin, 41)
ZOXHZaY Ay, BRERRNIEEELEVWOTE,
My back’s becoming crooked, I can feel it! T
know I'm going to die!” Large tears ran down his

face.
‘Don’t be stupid!’ cried Mary. ‘There’s nothing

the matter with vyour horrid back! Martha, come



here and help me look at his back!” (0xford, 43)

F I AT F— NI 2 Ty =T 2B ST TV BH D,

JFAETIERIANDEEmTZ, Lz,
SV RARNEES THETH D,

ZoOHEDaY T

‘There’s nothing wrong with your back!” she
said at last. ‘Nothing at all! It’s as straight
as mine!’

Only Colin knew how important those crossly
spoken, childish words were. (0Oxford, 44)

<7 X7 URIFRIEICERITRE L <<,

‘T felt a lump in my back,’ he choked. ‘I felt
it. I am going to turn into a hunchback, and
then I shall die.’

You didn’t feel a lump,’ still

‘There’s nothing wrong with your stupid

said Mary,
angry.
back. Turn over and let me look at it. Nurse!
Come here and show me his back!’

...

‘Show her!” Colin cried. ‘Then she’ll see!l’

(...)

‘There’s nothing there!” she said at last.
If you ever say there’s a

T shall laugh!” (Macmillan, 50)

‘There are no lumps.

lump again,

EHEO—SNa ) O
&9,

EE LWL, &BRICEEEY

“T felt the lump— 1 felt it.” choked out
Colin. “I knew I should. I shall have a hunch on
my back and then I shall die,” and he began to
writhe again and turned on his face and sobbed
and wailed, but he didn’t scream.

(...

“There’s not a single lump there!” she said at
last. “There’s not a lump as big as a pin—
and you can only feel

126)

except backbone lumps,
them because you’re thin. (Original,
R UREFPIZIERNDDL EEWVIEST-00, JFUE
Tt THID TG TE 5, RETHLDIZR T 75
Bl ZZREWENLTWEDE, ATV —DZDOF%
ZEIIE, ES& ) LMEZEEHDHE,

To BNt EoTWnizal iz o—H7T,
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X BHDE LD, AT U —EF (3L s T O

DIEE~NENTITom e &, 3V U OFZITTEAIZET
éo

“T shall get well! I shall get welll” he

cried out. Mary! Dickon! I shall get well! And

I shall live forever and ever and ever!’
(Original, 151)

SOk IEIET

XD Embnt

CELWEER R U KRS
E%#
‘Mary! Dickon!” he cried. ‘I'm going to get
better! I'm going to live for ever and ever and

ever!” (Oxford, 46)

‘1 shall get well!l” he cried out. ‘Mary!

Dickon! I shall get well! And I shall live for
ever and ever!” (Macmillan, 56)
Fw I AT F—RRESZ I T UMRIE. Loy ot
Dokl 8z, JFIETIESH 20 BEOBEAICLL>TE
V. T~ b LERICHEHBRFEL, RERE TV
A BNWTERLRWEAS D,

5. A ERVOEHER

JERT DR D8E L Z & TREBOTER %2 02 & At
Wb NS, X025 poor cripple (Original, 158)
EEDbRME LTza ) Uix, 2O TS B> TAhAYE
%o AL TLE ST 3 U N A[IERIT Y Kiad 5 &
EhI x5,

‘Listen!” the boy said. ‘This garden’s a secret.
Don’t tell
sometimes and help.’

Ben Weatherstaff said,
(Penguin, 47)

anybody about 1it. You can come

‘Thank vyou,’ and he

smiled.

NRURURIZ2 Y ERVDERBBRETFO TS,

[V U T, BRHEEOHREDETZDES S,
You’'ve got to help us keep the garden a

secret.’

said old Ben, as he dried his eyes.

(0Oxford, 49)

Yes, sir,’

Iy 7 AT F— FIRITIZAR > ORI FAED L FED TR
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HIHN, TITHVZ I T URDIE S BRIEICBFETR,
(B2, 10 FHADE D o EEP R TT
WIRIPHSTeDIEIRU N EERBY FANE L TWENE T,
< ITUMMDHENZDOFERIIER LTS, )

‘'m your master when my father 1is away,’
Colin said to Ben. ‘You must do what I say. This

is my garden. You mustn’t say anything about

it!(...)” (Macmillan, 60)

FIETIE, bo LBEICEBEBE/MEHL WD

“I'm your master,” he said, “when my father is
This is my garden.

about it! (...)”

away. And you are to obey me.

Don’t dare to say a word

(Original, 159)

MAT5HaY OFESHILNRNRD o0, JFRIEREER

YREEENZ 7o L, DRI 2 AR S, Bt
TIIARIZE S FEE bW DX T,

6. BBIDVSMTvIR

ORI ERINTa Y & BSF-o T
Dk Liviane b s TREE] 07 —~iTE 9k
STWALDEA I D, AU RARROH T B —FR AT
“Your mother will be so pleased,” she said to
“I'm sure her spirit is in the garden, and
she knows how well you are doing.” (Compass, 62) &
FAEED A NL—RE, A7 A7+ — FhUx 18]
LWV FEZEDT
your mother as you could be, here in her garden.’
(Oxford, 52) & 9 EFLHERLTWD, JFIETIE “Thy

I do believe.

Colin.

Z. ‘Dear boy! You're as close to

own mother’s in this ’ere very garden,
Thy father mun come
198) &, YU E—

She couldna’ keep out of 1it.
back to thee—he mun!” (Original,
FRAOEELRIFEITE L LD,
B ELTa) v oRFEDOHGELZ L WU E—
KAZ, KD 7 VATV RICFREELS, T2 /32 R
LAY T AT — FIRILE BIZENTLESTZB,

Your wife would like you to come home.’

(Penguin, 53)
And I think your wife would ask you to come If
she was here. (Macmillan, 66)
ERUX UL E~ T 2T URuX, JEED T think your

lady would ask you to come if she was here.

(Original, 203) ZHt Y AL T35, = X ARREIA S
HiW -, EFEDN HEEORNTT L) ST 58 L
L LT, Z A Uy RigkbPIRETLIOTHL, =
Von EWEERICT 2 TEIE) Fik, N—F v Fo
JFAEILEB BRI 72 TSR DR 720,

RZIC, FERDIIRZIT W2, FUEED X H 1
ZOMFEEREDIE S CWBDTEAS DDy, T—F RV b -
T A TR, ENDIFEILRoTa) U ERAEL, )
ODTHIORT-ELTZITAND,

The two of them walked hand in hand toward the
For the first time since his wife died,
(Compass, 64)

house.

Mr. Craven was smiling.

U RARRD I TIER 1% WD A 85837,
DI VATV ROFERICERZH T TRbo TS,
T 7 AT F—RRTIEa ) V2K 30V A Fae v
RANE, v— VL H/EL-ERNKRT 5,

524

Through the gardens towards the house came Mr
Craven, looking happier than they had ever seen
And by his with his
straight, his head held high and a smile on his
walked young Colin! (Oxford, 57)

him. side, shoulders

lips,

FAEIZ D L3R03,
LS 2 LEEEL

NUNRYNZEST T HEDRD
ICIE. A ke *‘/7?%)\75§ETM

<0)75\71:0)@Bﬁ710 NRUFR I EMEICZ TS, KRoO
Lﬁ@z_éo
A tall, strong boy came across the grass.

There was a happy smile on his face. It was
Colin Craven! (Penguin, 55)
<~ I T UMRIERCEAB LT LE SN, 72720

Colin Craven TiE72 <, JFED Master Colin %D FE
FHEH,

Mr Craven, the Master of Misselthwaite, was

walking across the garden towards them, looking
happier than he had been for years. And next to

him, his head up in the air, and his eyes full

of laughter, was Master Colin. Walking as
strongly as any boy in Yorkshire! (Macmillan,
69)

~ 7 T UM L CRAEICIE T, FRICEEOBELY



NHAETIHEZREEZDALLBZTCND, BRARIT, N—
v bOJFIEIXZ 9 REDFE- T\ 5,

Across the lawn came the Master of
Misselthwaite, and he looked as many of them had
with his head

up in the air and his eyes full of laughter,

never seen him. And by his side,

walked as strongly and steadily as any boy in
Yorkshire —Master Colin! (Original, 210)

RBD 7 LA T ROLARNIHITIC Iy AT =
A DOEN] EL., 7 I T UM EE-S T Master
Colin! ZiHZICE X, 2V U HKED HEKROYID &
T ThHZEEMEIZRSITTND,

BhYIc

T D% O EREIER D VISR & P REFEF#ES
DOERZMHENROFEIZ L > TE, JFIEDRE RV
WHEEMTHD L, @i AL > TENKET 58
FEZ L0 L, ZOEKT, FUEICHELR~ 7
TUMRED b, BRSO EREZED A Y 7 AT r—
RIS FURDIE ) NEIZN S D LitZewn, 7L
AT 4 v K U= — 3T X > THREDOHIRI M IZ
W25 2 ENKRGm CTHIEIC R~ T2,

EFIL, WESBEIC R > T D ZEOF R EERN
TR OTER] 1IN TWDE Z L 2N F U LA
T4y R U—=F—THmY, FIEICEETS L9127k -
TeDiEn, 2y on [fEE) OBZIRMEEIZRY, RO
Xo7 1B "X 55 TS LT LE-T, #E
AE KSR THIWT AL S,

[BHENE > TWET——B HERIZD DN T
F7, HIVTEIETT, HENKEI o720 R
DEYNZD LTWETR, b BEo T, &
XTVLZELEETT, —XRIIRDZELE
BETT, BEITIDOELS LEBLONSLEDRNIHY
FT—BIETIDES LN HEDTYT, b
X LONSTEICbHHDTT——bl= LoRh
WHTLTH 3, bl LEEbARARD D
W2, OVDOWNRFEF->TWnET, X s o —R X
7 OERICLHY ET, BIEX ! B! &b
Biificsc<Easwn | ([EoftR) . 344)

F w7 AT g — SRR ZOPT 0 2HL0 A7LT=703,
YD 3MEIZEA>THIEL WS, LrL, ZiUds
EE TS 2 e IRV A s NR—Fy FDEZFDHD
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oz b WA, “Do you believe in Magic?” &
a ) AZEM S, “That T do,
“T never knowed it by that name but what does th’
name matter? (...)” (Original, 196) &V U E—F Az
SR NA—Fy MZEoT, FMES L v
ILANCZ DI T=DOE LW, ZOR
BB NI Lo E LT,

lad,” she answered.

The children told her about the magic in the
garden.
magic here,” said Mrs

‘Of course there’s

Sowerby. ‘But I have a different name for it.
For me, it’s plants and trees and flowers. It’s

green things—it’s life!” (Penguin, 52)

L. RUFUROEZET > - al) VXL, BIEOEE S
WEEEMZ &= b v e AERNO BROFATIC
BT 5, FIEEOBEREZRARND L, BUREIZ S F<
FEHOTWVWHENVWZ LY, FIEH-TOT L AT 1>
Ko U= —7Z03 EREEEL XN E 60, BRAD
F A E DR TAMEOE W2 21T 70 W EKE) & (5 &
LHIZEMTEDLDIX, Zv AT 4> K U—X—DF|R
ThHOH, MOENIHIFEERND Livew,

foHix

Frances Hodgson Burnett, The Secret Garden
Original (1911; Oxford World’s Classics, 2011)
FE HECKRRER Thess ofER ) GOriwisSCsE, 1954 4F)
@D There Is No One Left
OEDIFE-BIZR>T
@ Mistress Mary Quite Contrary
DL LENY DO AT Y —I
@ Across the Moor
A Z 2T
@ Martha
~—
® The Cry in the Corridor
[N A=
® “There Was Some One Crying—There Was!”
NEFEOLL
(@ The Key of the Garden
LR ONE
The Robin Who Showed the Way
fERO AN
© The Strangest House Any One Ever Lived In
SLERE
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Dickon
Ty
@ The Nest of the Missel Thrush
D HDH
@ “Might T Have a Bit of Earth?”
T LI D ot
@ “I Am Colin”
F<ixa v v
@ A Young Rajah
PR
@ Nest Building
ROt
“I Wont!” said Mary
7= 280>
@ A Tantrum
e Y
“Tha’ Munnot Waste No Time”
2L BHITEE
“It Has Come!”
D& bhbe
@ “I Shall Live Forever—and Ever—and Ever!”
MEITWSOETHLAEXLAL !
@D Ben Weatherstaff
Ry T P—RE YT
@ When the Sun Went Down
X6 %2 T
@) Magic
JEEVE
@ “Let Them Laugh”
KRz
@ The Curtain
B 0D [
“It’s Mother!”
Bom&E A
@) In the Garden
REF

1) Compass Classic Readers (2009)
Ken Methold and Sheila Lyne, The Secret Garden
(Level 2)
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O RT 2L TWeY 23 ERNRE TIE R, 2
TU—OFTETbND, EREZZ LA T ROME
B TWHER LRI D, FIEO/NS7eiZE L K
JHZRBWES HIZHE | BB IETINNIREMNRRIZR D,

ARANTHRA T Y UL BN S HL GRS, 7 LA
TURBRETHE ST ERDIEEOENRIT EED
. 2V EOFSLEENAERL VD, JFIED 11 #
ETD RN R EICFEDIAATEDITBRDONT v 2 %
K&, REETREEZ KT U8R,

(D Mary Goes to Misselthwaite
WA AT UV —1IA >V ROFETa L IRHELT L X,
INSTREE L FED/NRIZ W, Wi AETES L, sr7
F+— RBHINS, 7T—F ALK - 7 LA T BLO
IvELAT A FOBRBEA~NMTSZE2HT 6N
5, BY RUhb A Ray 27 RADBFRIT, 521
LTWg [EHRREN] 7 LA T RIE, ERED
EyFx =LA ITEn TR 62 n /<,
@ Mary Makes a Friend
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4) Macmillan Readers (2008)
Rachel Bladon, The Secret Garden (Level 4)
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The Secret Garden: How Graded Readers Are Made

Koichi YOKOYAMA

This paper is a comparative study on four different graded readers of Frances Hodgson Burnett’s The
Secret Garden (1909) with the main purpose of clarifying how adaptations are made from the original.
Closely compared with Burnett’s writing, the four versions (Compass Classic Readers, Penguin Active
Reading, Oxford Bookworms, and Macmillan Readers) will show their own characteristics. As the easiest
of all, Compass version is naturally the shortest digest, omitting even some of the most impressive scenes
such as Colin defying Ben and standing up from his wheelchair, and Mr. Craven’s supernatural dream of
his deceased wife calling him home as if to make possible his touching reconciliation with his son Colin,
who, with the help of “Magic” as well as with his great efforts, has gained the ability to walk. Although
Oxford’s stage 3 version is longer and truer to the original than Compass, it also has a few bad points.
Because of the publisher’s strict rules of restricting vocabulary, the Oxford book includes absurd-looking
changes like “plant,” instead of ivy, covering the door to the secret garden, and Colin’s first words to
Mary in their midnight encounter, “Are you a dream?” replacing the frightful expression “Are you a
ghost?” On the whole, Macmillan’s pre-intermediate level of The Secret Garden appears to be the best
adapted book just because it is truest to Burnett’s classic.

What is interesting is, this study has discovered an unexpected merit of graded readers: A retold
version may have the possibility of moving the people who read it more than the very original. Penguin
version is a good example. In this elementary level 2 book, Anne Colins has managed to modernize the
1909 novel, focusing on the wealthy mother’s total indifference to Mary. Such neglect happens to be one
of today’s social problems quite common in developed countries, and undoubtedly tends to draw modern
readers’ attention. Furthermore, Ms. Colins intentionally weakens the outdated class element like the 10-
year-old aristocrat Colin ordering arrogantly the elderly servant Ben Weatherstaff, which is loyally
retained in Macmillan’s counterpart. Penguin version avoids the name of “Master Colin,” using untitled
“Colin Craven.” In conclusion, it can be said that the most preferred graded readers are not necessarily the
ones which are always loyal to the masterpiece.



47

HASEEREZRW-3D ETILOERE CNC DT

B

HR

2NN

(2014 42 11 B 27 H= )

1. [FCHIC

DTV EREFELLIEELOOH Y | Ak 2 5 FEH
EPHRCTIIRFEEED THIA—F () =3
REFHREDH L 3D U U HPHENIC L DA —T T
T v N7 — MERIEFRE BNhoT ) ARITHE
BGIZH 3D U X PEEITEAIND O L HEH X
N5, A TIEZOMBIFEITITRFE Lo o722, BE
WCABETVNERTE D 3D 7 U 2 BNE DR E
BHE R CICHN LR T\, R TIHICE 5 fm T
B, HEMIHEREbREINTND, ZLb D&%
TZIER LT 3D BT AERUETIUR, LD of
AL OIS (ZHBEEZFF S TH DX 5D TR
MAIDy TAV DAY =T iR 2 c—Ho R
YD 3D T —ENAAENTNWHDT, RAIZH T
n— KLz (M—1), FEHEMICHLFIHTES 3D 57—
EWNANARDINDTEAD L, B TIEL O BIERK
TOHRERLMKDLTEA D, —FH, EMH 6 3D BT L EERK
TAHHELHDH, Microsoft BT ERTE S NZF— A
HH - > Y kinect [ZH4 T, 3D BT LOIERICIEH &
5, LML kinect &I HIEFREZREW A XIT
HFIRN D5, &2 TRt HER Lz, T VX A
7 T L= 280 ot 2 v C 3D T L& ERKT
HHFE ACOVWTHEHET S Z LI Lz, 56172 3D F—
B D—2%EEIZINC MT.TE=DT, T VOIERN
5Y— NN AERETO—HOFNEEL F & THET S,

M—1

A2V =T AAEWEED Crab 77— 4

B T

2. DETILOER

2. 1 SINBLURET—ALEY 7 FOBME

T ALFLEL 1 2~ — 202 U 72 IR T TIRAE JC 50 A3 B
FEEN, XY arTEAENS 3D ETAMERTE D X
Il ode, ZDO XD Z2EAFIL SFPM(Structure from
motion) & MEIRILD, WL DD/ Ar— U 03 ABE S 4,
7Y —THHTX AL IZhoTND, 22T, ZhbH
DG Visual SEM(VO. 5. 25) 1¥73 X TV osm—bundler *!
ZHWSLZ LI LTz, WS Windows / — ho8Y 3
TEIMET 5, osm-bundler TiX, T—F_X—2Z Y 7 |k
SQLite zffi > CHE LR, BV —H A X7 DB AT
T — X % cameras. sqlite IZ&SE L T LERH S,

SFM T, ¥ SN HOENGET — 4 6 SlET — 4
2551, OFUS ORI, @7 A ZEOHE, @
SWILET VORE, OEL, O1TRERD,

SFM T LN Tz mBET — # DR BRSO 5T —
ZEHIFELTHEY 21T D12, WIinhb 7 ) —727 7
Y —3 327~ CloudCompare (V2.6.0) 1% % L I8
MeshLab (V1. 3. 3)®)Z %, MeshLab [X%%® filter
ZEF o TS 7 BRI BAR L= < ORSREZ #F -
TWb,

2. 2 BEEMEIEBEAZ

BEBIZITKICEBEOT XNV H AT BRHN
5L, osm—bundler TIXEE® Exif fFICE X AL N
HEIEREE 2 LB L 95, Z AUk L Visual SFM T,
Exif 58 2217 11T default Ol (focal lengths = 1.2
Xmax (width, height);focal length in
(image width in pixels) X (focal length in mm)/(CCD
width in mm)) ZHWTHENGE S, 22T, 7V4
JLi1 A (Nikon, COOLPIX P500, £ s fHEEAY 35mm #ASE
T 22. 5mm~810mm) DHLIZ USB /1 A T (/N 7 7 m—Hl
.M BB, BV M) LT UX LA R
22— (Digi Micro Scope, fEARfER : 10~230 f (17
A FLDT A AT VAR, 2M 7 V) A2l
THEEGEEN S OFRE T Z R AT, £72, SFM TR
AR TV A sift(Scale—invariant feature
transform) 28 7 L — A — )LEHHE S 8y N/ BV &
V) mHWDHZ EG, FHERMOEMREEME LT,
FERO/NEER S A5 (Watec B, WAT-902H2 SUPREME)

pixels =



48 THE GUNMA-KOHSEN REVIEW, No. 33, 2014

EHWTIEIRE L 2R AT, BRE5% USB 7 4% %
TFx—a2=v | (F Vi PCA-DAV2, 720X 480 [HF,
29.97 7 L—AL/F)) T/XY 3 AZHGAR, & O R IEE
WA LT,

TIHNT A TLSNE, BRI ERE R 3D
ETVOERIZIEM N2, L LKA T H 50 3L
BRI 72 &0 EAEA T LT 3D E7 ADMERT
EE, LVBLATHELZDITT, EEXxTINHD
S RAN T % g ey

FOHNT AT D —ATIL, ONC IMLAEEik L T,
IS X OAFEE PR E Uiz, BERE 7e o 72 AR
ATREZRIR O Eh 9, T OMICIREE D IEEN S, HDHW
WEEE NG AT OEGFHEREE - TR L, £
OMOGEE, AT EZRDICEEL T —F2 T 7T —
TN EOWERE G L, EIRIZIEy R Lo
., HEME, #zE RE @) v, <
v FAR MVEZT U X NI AT THHERE L CHilodg & L
THW=,

2. 3 BOh=RBET—ADOHE

(1) USB W AT T

Xy AR MVOEEHZK 5 em OE S THIHLY 5K
L7z, EMIIEH RO T~ Y v 7 TR SEIZ D L)
MrEXNZ, Y—F2T7 T =7 NMCHIRKE#HETE
D EICEW-, TRIRETTICH W= T4 (1600 X 1200,
19 K2) %X — 212, VisualSFM T &AL M EEmiig 4 7
TENT AT DA &I - 3ITRT,

o
i I

WRET — 5 i oD Fe g

X—3

T EECROB ANV 72N USB B R T DA — A THES

NIZEBET — 21X, TUFNT AT OEE & T L

MR DENRH L0, HHFE, WIREE T TETWY
LI ENDLND, EHICTUANG A THEEER - T
osm-bundler & VisualSFM CTZNZFNHH L7-, osm-
bundler & VisualSFM TiZ#H X 7 @ radial distortion
DORFIEITIENE 72 Y | osm—bundler TIZ/XT A —# 2 {#
(ki ko) ZHNDOIZRE L, VisualSFMIZ 1 (r) TH
BHe ZOTOFRERIGENHET TWDEN, WENS M
HRROETIIR -T2, ZOREED . VisualSFM OFF
23, Exif {HFH 72 < CTHBRE L TE 2D THEOLLT N
=

(2) TVHNYA T Aa—T ThiE

BHo 3D EFAMERTE R0 EE 2, SBIITH
B EDOIRE L Z AT, AT EEHET HEED
BATEEREZEHR L EAHEORE I NDLND L O IITiRkE
L7z (32 s . I — 4) . BiZEHUE 1600 X 1200 TH 5,

Bl—4 HEMEOEGRR

VisualSFM CHHE LUARET — 4 2B Lz L Z ARk
DR EAL TV, OFFBIFEREN R W2 030 ) i
MO TH D, OWERIZMM DI, 7 Enb I
RAGICIT8E Ly, MeshLab T Mesh 5 — & (25 LT 7 R
F v UG 7 ig & X — 5T, il 2 O EI{RIX
ERATHIN LINE > TODRWS, 1ZIERKEZ B /S—L T
0NN, HAMEDOESILERAITE 5 b DDA
TIKIEIEEHE T I BT E TVeL,

T @EcevEES TR PN c@Ee - /BEERCE

© Ut Dk W e s

K—5 T 7AFTxZUf7-HEHE3DET Vv

(3) HAEEIFEOEA
USB I A T CTORREIZHWIZRy AR ML OER & &
A SN Ay g [51 | el DA/ S T TLTE 5= 2 O



W\NT, Free Video to JPEG Converter THg X H L#r ik
WA LT, 6O % VisualSPM Tt LT
SN ERET —Z 2 — 6 R T, FHERREIE 1 LU
DD O OISR LG S AL,

720 % 480,604%

640 x 480,1004%

K—6 AR5 ORIRE TR R
Ny bR RVDIEHOT — X T, B AT ONLEHEE R
REMHRTLHE, M= T7IRTEIICHENS T TE
EHFMZHIEH DN TV (TS A T ONLED A
WZHRX5), GEROEE 2B 25 & I A TMEPBE
KZHEH K TWD Z LI LA RENLHNR,

BI—7 AT (L OHEE R

Sift FFEUR OIS RERRE TIEFBUR O 2 —27 1) »
N HEREE L THW LD, £ 2 CoEgons
b %58 LT, VisualSEM O#IHIRRE 7 7 1 /L (nv. ini)
THISRIERIHN OGN D /XT A—H & | pmvs2 [ZBEFR
L7278 A—H% % default DHRD K HICEF LT,
param_sift_max_dist 0.7=>5.0
ORI RLR SR DA a5 DN 2 11455
param_sift_max_dist_ratio 0.8=>0.9
GRFRH2MINS2 WREMED & D)
param_pmvs_threshold 0. 7=>0.4
(TH A OBM 2 WF; : 1.0 ISV MEHEE L =3 D)
BONTAHET —ZOEEBIIEML2b 0D, /A
A U B 2RSSR oo Te, £ T,
4 — 2 OMif§ % VGA 4 X (640X480) |2V ¥4 XL T
R L CTHTz, M—8IZRT L 9IE<y MR MLDED
FARBE I TE TN D, VA T AT LB EERA 19 7
L2V O CERRN IO TEL . level /X7 A —X%

B A F G E HW3DETFIVOLER ECNCHINT. 49

Z 17225 0(high detai D IZEFE L TH 1 o004 —N
— T ARETH -T2, csize /NT A—H % 235 1(high
detail) ICEH T 5 LG LATZHREAEM L, 2 b
D ENDEREENERINRITIE, V6A F A XA TH
3D ETANELNDAREMEN S D Z ERbhoTz,

K—8 VGA HA XD 5 DOIIRIE T

2. 4 REET—FDb Mesh 77— ~DEH

VisualSFM TREET —Z Z MG L. £ D% MeshLab (2
A VR—FT5H, ZOWEF, VisualSFM o7 o>y =27 k7
TANEF =T D EEGRT — 5 LRI O SR
— 2N A VEICHIAEIND, Mesh 7 7 A WITEH LT
DHIZT 7 AF v 2T 256, JiEik%E Z OFIET
HHEN L OFHAAAL T MLERH D,

pmvs2 CELENTZ AT —2 524 R — b5 L&
vertices B+ I & 5, WIOIZH BRSO R Ep T —
B EHET D, E D% vertices & H 3, MeshLab
T vertices ZW O T HEZITW L Db b0, AT
Poisson-disk Sampling % H V> 7= ( Base Mesh
Subsampling (25 = v 7 % AL THE <) Mesh (b #afig A3
HR7ZDOTRWTHEHEY 21T 5., Z DR, Surface
Reconstruction : Poisson Z W %, Octree Depth OfH

(Marching Cubes ¥ CLEMZXUI LR 7 L 52EKT) &
R LU CEIDGHE L CALIMERDH D, RSN DH
OTERALEIT IO SO E & xR 5, mikY 1220
TEAOFELHE STV D, R 7200 % 84 ITHIBR
LTh b stl To7 AR — 4L 3D 7 AMFERT
5o WEEIZIS U T, [Parametrization—+ texturing from
registered rasters| C7 7 AF v ZALfHITF, obj Tx=
JAR—=FT D (stl FEEREE £V, 2P,
CloudCompare “CH #EIRLISND HEET — Z FREB IO
AR Y 23K 5, MeshLab X 0 BEREDS D 72 W or B EDI 2
5 ChDH, 3D ETNLVDOREIEE LR LDT,
MeshLab @ A 7 — )LiHE (Transform:Scale) Z1f#H - Tl
L TR MERH D, MeshLab (ZIXWrmi R 2 i+
HI%EE (Compute Planer Section) & & %D THEE D
XA L THL,

T IT AT TR Ui L E oW 3D
ETINWEAERR LT 7 AF % Z AT 726 % X — 9 1R,



50 THE GUNMA-KOHSEN REVIEW, No. 33, 2014

T AT ¥ BB EEMTEL 2D, e BESERD BIEIER LGRS T 5, f0iE, A, KRkl
HILTETHDDRDOND, N7 ABECHRICET T L200FMES 2D, T2
7L, 3D ETIAANBEED Mesh D IZAEVVIAATIREED

dE e ENS 0mm 0] [ ES P Kaei™ e mED NN

AL el

TITTUT Mesh 7y A ADARENDOT, TOROLBIEEE
=5 RETILADHIABENARY, -1 3ICHE 3D
FAEBIEL AW LIPIERT, BVRAERETIED
5%@@ oL S #{Mlgbfb\

AR L (o) v A BRI IEED XX

K—9 77 AFxZAifHT-ihsm EE

3. CNCINTOsRA

3. 1 DETFILOER

TUHIT AT THEE X OANEE R Uiz, Bk 3
T, MEHIL-oEED A TETEN L CESR M—11 77 AF ¥ Z/AHT 725w 3D €50
L, ARgAER—1 01577, ANEOBAICITRE
FMEFEEZEDLYVENLEERY L, 0%k,
VisualSFM 7> & MeshLab O FAT 3D E7 V& {ERR LT 7
AF v QT (=1 1), ®HSSERE ORI %=X —
1 2127 (V1ew—>Feature Matches), JiE F CHgse L7z
T, BEFOBE, KIFIITIF E A EXIGRA 720, Hifm &
U P?@%u:ﬁzé%ﬁ CHRIE R Z DR DOND,
Z OIS AR BT D GO BB A e L
TWDONH IR,

|

3. 2 :owu|774»wAmﬁ%

FREIZ CNC N LT 5 72121%, SFM T 517z 3D £
N BEEGR L., %@ﬁé Y WS AEAERR T D E VD
FNEZEDVENDH D, TZ T DD 3D T ILOFEE
FEBLOEH L CAM Y 7 MZHOWTELFICiR~5,

7Y —TfEz2 % Autodesk ™ MeshMixer (V2. 6)L7! &
FreeCAD (V0. 14) Bz DWW TRt L 72, MeshMixer TiEfE
KL7Z3DTETNEH LN LD My Part (28GR L TR

K—13 MeshMixer CAEL7ZIMTH 3D 57/



FreeCAD Zffi > CHKT 2L AITILDET V& RIESE
ZHEI st]l TRIFLTERBE, V—27 XU T % Part I
L TCTENENRND LA YITHEAAIATe, Part 705 Solid (2
ZEHA L 72 2D Solid M TIL 7 — VBN ATHRIZ /2 5 D
TENENEBRL, T NAEETARL T stl TREFET
5o ZOFNEAEEETe Z & T MeshMixer & ITHE720 | K—
140K ICE BRI TE, ZOXS LT
EEBROTELERER EEZROLFEL TE 5, JLH
BIXT O H T AT T NEEPFE D ERE 222 K Lt
HLDOEHNTUWS, VisualSFM T pmvs2 D EFFE I A
Uﬁm%%%&ék\::fusw%ﬁzfmkﬂﬁi
MeshLab THHEED LA P D stl 774/1/75§E)ﬁ (VAT Rand
REIDPWEHF T, BIZENL D7 1T 72 51X Flatten
Visible Layers “C/\EJZ’C% Z)

VRn c@Ee -4 7B mep e

FEoemE = 1]

BK—14 FreeCAD T&REL7 AFHET L

MeshLab TIXfE4 D Mesh 7 7 A /L@ alignment (&
rEPEIE DY/ FhlE) b T&5, 22T, vV
7 TR AP LTz~ y hAR MLv% | USB I AT TH
L2 RETOBH4A0KIRE L, A— =T v LY
EY Xy R MVETVEER LT alignment &7k 7z,
L LK—151RLELIIC)IES WD hoTe, T
I AF % DRV ETHSR AR T 20%ERH Y | 1E
MR TERVONEK TH % (Point Based
Glueing), =°1% Y alignment IZ§H D 72 TRJETERNE
JLCTED LD g COTRPMLETHA 9,

B—15 Alignment @I

W% V723D E T VoEk & CNCInL. 51

3. 38 PyCAM DFIA

3D BEFANHE ERRUE 3D U 2 TiERTH L
XLHLAARRETH D, 4N 3D 7Y v # T, CNC
INTAT DWW THRFTT 5, AL TIL CAM Y 7 M iz MasterCAM
o TWAH N, AT ORERFEE CORMHZ/EE
LT3l CNCIITHDZ Y —> 7 hTdhD PyCAM & H
7o BMTET ML =M N T4 AJHET /LIX MasterCAM
ERESTHHIN LT 5 EE2BELTND,

PyCAM Cix, JFRBEIR X OA 7 — VB 217 - T
5Y— VXA EHET B, VisualSEM O 11T A A F %
M COMEREE, KX T, B, X7 —/ 28T
WP DOFRIITRE TR L TR BENH D, D
LA PYyCAM & S 25,

vy RIZHEH & FEERIZ
BHEZX—1 61Z7R7,

CNCHNT. L CHgse L7z

B—16 HEimET /Lo =il T/Eh

3. 4 (KRBRRETOER

AAERE 3D BT IVOMER S CNC T % TIT 9 NAED
1 RS EA th A 15 4 OBINTIT- 72, 4 bR
Baf TG LEnEbh b7 7 anpt L, LT
T L CTHboTz, HHAE TIEH -T2, ERRIIRER
LTHTHP>TEmbLH LD TREEZED TUTICRT,
D ERORE, B O THoRET& T
N,

2) VisualSFM <> PyCAM OFFLIZH 72 D OFEE S LEEC,
Z OB OBE RGN 2 72> 7o, RO FNAD T % |
EEBEZTWER, FEPROTNRY arBMEZ TN
W7,

3)MeshLab THBARLIAN DT — X HEIZAG UL EIZ T
o7z,

4)MeshMixer THEME L 9 FLEE T ITHFRIN -T2,
3. DOITRITINT LS~ U AEER KT, 1B
WERL—=XIMEETE R, IBEE 44 TR T
A 2 ZITH L CHREE 1 44 & W o T2 FEWRHI 2324
HChHAHH, FIHOFALIEBGLL LI ZE L,
5)CNC I TAZ E OFRE DR 250 KT 50, AL
XY A HIEIONC v 2 AT ILET 2 2@ 72T L
7o AR U7z & 5 IZRERRIZ R LWV o TR L LT



52 THE GUNMA-KOHSEN REVIEW, No. 33, 2014

BIRERLDND LR,

6) WSOELDTF U r—ar V7 MeEnESICF
B M2 DT, HPRAGORBRRER X LIT5 A7k
WL, WITNOOITRZFIICHEETRE, b5
ITRRITMBAZFICE Db LW o e Ny L b
D

AL RZA L ZBHNME S TNDLOT, (KRIRER LT
TEHDOASREZFE S Z B2 L D, HEIRICE:
BUSH 72N E IR D OBRICKIBE & 72 5 O THBARIZD
WTHEENVLETH D, 1ER LT NBRE T /L3 5 #il
THIELTWAN, MasterCAM & ffi> TY — L 32 %
ERTHHENH VSO LE ZAEBIINT T 5 £ Tl2ix

T TR,
4. BhVIz
WindowsXP O R — RN T LD T, XP D 32bit 7 %3 URL

A7 by 7Y arw Ubuntu ICEE Lz, ZDH,
bundler+pmvs2®Z A A k=L LT=D % & 5 )MFIC 2
DX BRBEMROT, ATIDPARELTZT—NHD
DT 2B IZHIRX L= MEHRRRI A H E D ITRVO T,
64bit, Windows8 ¢/ — ~/XY 2 /T2 L7z (CUDA %f
IS T 7 4 7R — RIFEEHE S LT 7e ), Ubuntu &
dual boot 5 HiEbL&H HAY, Z Z TiX Windows THEIE
3% osm-bundler 3 L O visualSFM & V7= (ffiiz =7 Y
— 7 F X bundler photogrammetry package!'™73%
%), CPU L Intel Core i7-4702MQ, 2. 2GHz, A€V % 8GB
Th D, SHEEOEKBANTTIX64bit, windows? 7 A7
kw7 Ry 3w fliods (i3-540CPU, 4GB),
ASEOIREIZIFTEL AR E/ DD T20, RO

[ 1]http://www. meti. go. jp/information/publicoffer/
kobo/k140228003. html

[ 2 Thttps://3d. si. edu/download-browser

[ 3]http://ccwu. me/vsfm/

[ 4 Thttps://code. google. com/p/osm—bundler/
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3D model reconstruction from camera images

and CNC machining
Tadao KANEKO and Hiroshi KASHIMOTO

3D models can be obtained by utilizing the structure-from-motion (SFM) technique with photographs taken
from digital camera. This SFM would be exercise its power not only digital photogrammetry but also 3D model generation
for 3D machining or printing, taking account of an ordinary PC is applicable. Osm-bundler and VisualSFM which have
been developed as a free application software for 3D reconstruction are used in this report. Osm-bundler uses
the focal length information from Exif of the images for doing point cloud generation. If the focal length
information is missing, osm-bundler cannot compute. On the other hand, VisualSFM can be doing by default
parameters in which the focal lengths are set to be 1.2 xmax(width, height) , although camera model is restricted
than that used in osm-bundler. So, we have been photographed and reconstructed 3D models by using the digital
camera, USB camera and digital micro scope. It is suggested that VisualSFM is useful to prepare 3D models for
machining or printing, and also MeshLab that is a free software designed as a 3D mesh processing, is effective
to edit and reconstruct the point cloud data obtained by VisualSFM. A tool-path generation of 3D face model
reconstructed by MeshLab was carried out by applying PyCAM which was open source CAM software for 3D
CNC milling.
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Recommendation to join a Club activity
- Realization after I became the adviser of Baseball Club -

Hideki FUSEGAWA

The relationship between learning and sports are reported by some researchers. They say that students
marks go up by studying after doing some physical exercise. After [ became the adviser of Baseball Club,
I have watched the grade of all of member of Baseball Club. Then I have realized a similar situation.
About 40% member’s grade go up, and about 40% members keep their grade. So I report them in this

article.
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Study on Growth of Ruby Crystals Synthesized by Familiar
Aluminium Sources

Nobuyuki TAIRA

The author reports the activities and issues on the Smart Science School (SSS) for junior high students. The junior high school
students have learned at Gunma National College of Technology and carried out several experiments. In this paper, study on
growth of ruby crystals synthesized by familiar aluminium sources is reported. The participants learned the synthesis and
characterization of the ruby crystals. Relatively large crystals were obtained with MoO; and Li2COs fluxes.
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FLOW CONTROL AND TOPOGRAPHY CHANGE OF
SPUR DYKE BY ISHIMARUTSUMI
AT THE KANNA RIVER OF GUNMA PREFECTURE

Akio NAGAYAMA

This study shows that a linear river was changed meander by putting spur dykes that made by ishumaruzumi. In addition some shallow
water zones and deep water zones were formed in this river. Those spur dykes passes for ten years, but it has controled flow. Infinitesimal
grain sands collects behind a spur dykes and, many plant begin to bring it up after waeds in the place. And the luxuriant growth of this plant
makes topography change stable. Those above-mentioned results local observation and photograph data. Meandering width became
narrow and prevent the erosion of right bank slope by building a breakwater installed in the right bank, but erosion occurs newly in the front
part of building a breakwater.
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Introductory Education of the Microcomputer Control

using Arduino

Hiroshi KASHIMOTO and Nobuto HIRAKOSO

The programming language used in information processing education from 2011 in mechanical engineering department was
changed to C from Fortran. Not only the numerical computation but also the study of the control using the microcomputer was
thereby enabled and a new subject has been initiated in 2013. The name of this 4th grader's subject is "microcomputer control"
and is compulsory in half year. Each individual student is using Arduino purchased by oneself, is taking the lesson and doing a
programming training. The aim of this subject is to have a student understand next.

(1) what is made with a microcomputer ?

(2) what kind of program is necessary for it ?

Inexpensive sensors and equipment were being used, were prepared subject to feel that there is interest to students. In this report,
the contents of the lecture are reported including the later application around an item to treat by a lecture.
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Development and Application
of a Computerized System
for Selecting English Words

Yoshiaki HACHITORI and Kayoko OHNO

This paper reports an attempt to introduce a computerized system which makes it possible to select
important English words in an efficient way. Vocabulary building is indisputably important in developing
English skills, so we have adopted a web-based English vocabulary learning system that we use in
conjunction with regular classes. To maintain this system, it is necessary to select target vocabulary
words from textbooks while also referring to several wordbooks. Although this process serves an
important purpose, it takes a certain amount of time each time, which inevitably constitutes a problem. As
a means of addressing this issue, we have developed a computerized system for selecting important
English words based on the data of multiple wordbooks. This new system has made it possible to reduce

the time it takes to choose target words.
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laser-induced rapid melting I
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Abstract

We studied laser-induced melting and decomposition of asbestos-containing slate and confirmed the
effectiveness of CO; laser irradiation. A comparison between continuous-wave and pulse CO, laser
irradiation revealed that pulse irradiation, which provides advantages in equipment cost and energy
consumption, was as effective as continuous-wave irradiation. We conducted laser irradiation
experiments on asbestos-containing slate at different pulse intervals and laser power levels, measured
melting depths, and confirmed the absence of asbestos fiber by surface and cross-sectional
observation of molten areas. We observed evaporation of molten material by laser irradiation, and
elemental analysis showed that the overall material rather than specific elements evaporated. Although
it was possible to detoxify asbestos, laser treatment has yet to be optimized for low-evaporation

conditions.

1. Introduction

Asbestos has been used for various applications
including construction materials. The amount of
asbestos being used is estimated to be about 10 million
tons,
containing asbestos is said to be more than 40 million
tons. An approved disposal method of dispersible
asbestos is either of the following: containing asbestos,
as industrial waste subject to special control, in a
double plastic bag and disposing of it in a controlled
type landfill site; or melting and vitrifying asbestos at
high temperatures of 1500°C or more. However,
because there is concern about asbestos dispersion in
the landfill approach and costliness in the melting
approach, development of treatment technologies to
detoxify asbestos waste is urgently required.

We have decomposed and detoxified asbestos at
temperatures as low as 800°C by adding a small
amount of CaCl, to asbestos-cement construction

and the amount of construction material

Department of Chemistry and Materials Science

waste >

substantial time for the rise and maintenance of
temperature, we still need to establish a quick and
simple method of asbestos treatment. Given that
supplying high energy for a very short time period
would not significantly affect the total energy cost, we
investigated a laser melting and vitrification method.
The advantage of using laser light, primarily, is low
energy consumption due to the very short duration of
irradiation. Secondary, the equipment required is
compact and the work involved is simple. Thirdly,
there is no dispersion of asbestos due to cutting or
crushing.

This study explores laser types most effective for
asbestos treatment and optimum treatment conditions
under which energy is not lost due to the gasification
of the processed material.

. Because this approach still requires a
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2. Experimental methods
2-1 Selection of laser source suited for slate tile
melting

We investigated two types of lasers: CO, and LD.
Besides, a YAG laser is planned to be studies at a joint
research facility. The of pulse and
continuous-wave irradiation were compared using the
CO, laser. In the comparison of the CO, and LD
lasers, laser power was set to 4 kW and the focal
length was adjusted to obtain two levels of energy
density on the slate surface: 11.34 W/mm® and 5.66
W/mm?. The irradiation time was set to either 1 sec or
2 sec. The CO, pulse wave had a peak power of 4
kW and a frequency of 100 Hz, whereas the
continuous wave had a power of 2 kW. The focal
length was adjusted to obtain energy densities of 11.34
W/mm? and 5.66 W/mm?’. The irradiation time was set
to either 1 sec or 2 sec, and an adjustment was made to
obtain the same heat input for the pulse and
continuous wave. For the pulse CO, laser, a
comparison was made between the cases of cutting off
and not cutting off the plasma generated when the
material evaporated during laser irradiation was
irradiated with laser light. A non-asbestos slate
material was used in this laser irradiation experiment
because the use of asbestos was not permitted in the
facility where the experiment was conducted. Apart
from whether asbestos is decomposed or not, the
experiment was aimed at evaluating laser irradiation
conditions in terms of slate melting.

effects

2.2 Decomposition and melting of asbestos-containing
slate by using a laser-engraving machine
2-2-1 Laser-engraving machine supplied

For the experiment, we used Versa LASER 3.50, a
laser-engraving machine supplied by Universal Laser
Systems. The machine has a CO2 laser source
with maximum power of 50 W. The samples subjected
to laser irradiation were asbestos-containing slate, a
construction material consisting of asbestos (20%) and
cement (80%). The samples were dried overnight at
100°C before the irradiation.

LD laser

CO, laser

5.66
W/mm®
Irradiati
on time:
1 sec

Plan
Cross
section

5.66
W/mm®
Irradiati
on time: |%
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Dept: |
11.34 o .
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Irradiati |§
on time: W
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Cross !
section [ __ -
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W S .i", R
11.34 e
W/mm?®
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Cross
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Depth: 5.75 mm | Depth: 3.64 mm

Fig. 1  Comparison of slate tile molten areas
subjected to CO, and LD laser irradiation
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2-2-2 Setting laser irradiation conditions

We adopted 100% laser power, a constant
pulse-per-inch (ppi) value of 100, and three plotter
speeds (10%, 30% and 50% of 1270 mm/sec) as
preliminary conditions and observed the depth of
melting to decide irradiation conditions for actual
experiments.

2-2-3 Laser irradiation of slate

Before irradiating the samples, the mass of each
sample was precisely measured using an
electrobalance. We adopted 100% laser power, a
constant plotter speed, and ppi values of 100, 300, 500,
700 and 1000. Two square areas (10 mm x 10 mm
each) in each slate tile sample (15 mm x 30 mm x 6
mm) were laser-irradiated. After the irradiation, the
mass of each sample was precisely measured using an
electrobalance. The samples were irradiated at laser
power levels of 25 W (50%) and 15W (30%) for each
of the five ppi values.

3. Results and Discussion
3.1 Selection of laser sources suited for slate tile
melting
3-1-1 Comparison between CO, and LD lasers

Figure 1 shows results obtained for the CO; and LD
lasers. The depth of melting by 1 sec irradiation was
1.86 mm for CO, and 0.77 mm for LD, and the depth
of melting by 2 sec irradiation was 3.59 mm for CO,
and 1.66 mm for LD. In the CO, laser irradiation at
power of 11.34 W, the amount of melting was large
enough to cause penetration. As an adjustment was
made to obtain the same energy density at the
processed point, the CO, laser was found to be
effective for cement materials such as slate.

3-1-2 Comparison of pulse and continuous-wave CO,
lasers

Figure 2 compares the results of the pulse and
continuous-wave CO; laser irradiation. The depth of
melting by 1 sec pulse irradiation was 3.30 mm,
whereas that by 1 sec continuous-wave irradiation was
3.16 mm. The depth of melting by 2 sec pulse
irradiation was 4.74 mm, whereas that by 2 sec

Continuous-wave
CO, laser

Pulse CO, laser

2.83 g

W/mm’
Irradiati
on time: |§
1 sec
Plan
Cross
section
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[rradiati
on time:
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Cross
section

5.66
W/mm’
[rradiati
on time:
1 sec

Cross
section
Cross
section

5.66
W/mm®
Irradiati
on time:
2 sec

Plan
Cross
section

Depth: 4.80 mm

Depth: 4.74 mm

Fig. 2 Comparison of pulse and continuous-wave CO,
laser irradiation (energy density: 2.83 and 5.66
W/mm?®)
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continuous-wave irradiatiomn was 4.80 mm. There
were no substantial differences between the results
obtained from pulse irradiation and continuous-wave
irradiation. Being more compact and less costly in
equipment, pulse laser irradiation appears to be more
advantageous.

3-1-3 Effectiveness of plasma cut-off in pulse CO,
laser irradiation

Plasma is generated when the volatile substances
emitted from the laser-processed surface absorb laser
light. To prevent plasma generation by removing the
volatile substances, inert gas was sprayed from the
laser beam window lens area during laser irradiation.
This operation is called plasma cut-off. Inert gas was
sprayed laterally in this experiment. A sample that
underwent plasma cut-off operation resulted in a
melting depth of 1.81 mm, which is 0.3 mm greater
than the melting depth of 1.51 mm for a sample that
did not undergo plasma cut-off. The effect of plasma
cut-off has therefore been proved.

With
cut-off

plasma | Without
cut-off

plasma

Depth: 1.81 mm

Depth: 1.51 mm

Fig. 3 Effect of plasma cut-off during CO, laser
irradiation

3-2 Decomposition and melting of asbestos-containing
slate by using a laser-engraving machine

We used a digital microscope to observe the
surfaces of laser-irradiated samples. The surface areas
irradiated with 100% power laser light were melted
regardless of the ppi value, and no asbestos fiber was
found in the molten areas. Even when the samples
were laser-irradiated at 100 ppi, in which the lowest
surface energy density was provided, the sample
surfaces became brownish and vitric.

| Foamed area

= - s

Dre SRS o % | Unchanged
LY . = ' TS

Fig. 4 Molten area observed under a digital
microscope (cross section)

Figure 4 shows a cross section of a molten area
observed under a digital microscope. There was a
molten area with no asbestos fiber remained having a
thickness of about 117.55 pm and a foamed area
having a thickness of about 62.5 pm.

In areas irradiated at laser power levels of 50% and
30%, the molten areas were not as smooth as those
obtained by 100% power irradiation were. Many
protrusions and dents were observed on molten
surfaces in particular at low ppi values. For the same
ppi value, the energy transferred during one run of
irradiation depends on the laser power while the laser
irradiation interval remains the same. In the 100%
power laser irradiation, because a large amount of
energy was transferred during one run of irradiation,
an extensive area including non-irradiated areas
around the irradiated area melted. At lower power
levels, on the other hand, because the amount of
energy transferred was small, only the irradiated areas
melted and unevenness became prominent.

There are no substantial differences in the melting
depth shown in Table 1. As observed under a digital
microscope and scanning electron microscope, the
areas beneath the molten areas were foamed. There
were no substantial differences in the melting depth
created by laser irradiation at different ppi values, and
this can be explained by the fact that the slate tiles, 5
mm in thickness, consisted of multilayered thin
paper-like sheets of porous asbestos cement.
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Table 1  Relationship between the number of pulses
per inch (ppi) and melting depth at constant laser
power

ppi Melting depth
100 0.93mm
300 0.74mm
500 0.73mm
700 0.84mm
1000 1.00mm

Fig.5 Molten area surface observed under
a scanning electron microscope

Molten area cross section observed under

Fig. 6
a scanning electron microscope

Figures 5 and 6 show some results of scanning
electron microscopy. No asbestos fiber was observed
on the surfaces and cross sections of the molten areas
as well as on the rear surfaces of the samples. We
therefore consider that asbestos was melted and
decomposed in the laser-irradiated areas.

Figure 4 shows the reduction of mass for each ppi
value in laser irradiation at 100%, 50% and 30%
power levels. The mass reduction presented here is
that for each 2 cm’ area of laser treatment. There is
little effect of ppi values at 100% power. Although the
mass reduction is smaller at 50% and 30% power
compared with 100% power, no significant correlation
is found in ppi values at 50% and 30% power. We
therefore consider that the effect of ppi values is
negligible even at low power levels.

The main elements detected by X-ray fluorescence
spectrometry on the molten areas of samples
laser-irradiated at 100% power are titanium,
manganese, iron, zinc, magnesium, aluminum, silicon,
sulfur, potassium and calcium. There were no
significant differences in elemental composition
between unirradiated and laser-irradiated slate samples.
This indicates that no specific elements are selectively
gasified by laser irradiation. The fact that the
dispersion of molten materials by gasification is small
is advantageous for pursuing the practical application
this technology.

4. Conclusions

We have found that CO, laser irradiation is effective
for detoxifying asbestos in slate and that pulse
irradiation, which is less costly, is as effective as
continuous-wave irradiation. The number of laser
pulses per inch (ppi) did not significantly affect the
depth of melting because of the melting of areas
around the laser-irradiated area. No asbestos fiber was
observed on the surfaces and cross sections of the
molten areas. While the amount of evaporation during
melting increased when laser power exceeded a
certain level , there were no substantial differences
between results obtained at power levels of 25 W
(50%) and 15 W (30%) in the equipment used for the
experiment. The elemental composition of molten
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materials obtained by irradiation at 50 W (100%),
when the amount of evaporation during melting was
large, showed that overall material rather than specific
elements evaporated.

5. Gratitude
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Abstract

We attempted to melt and decompose asbestos in asbestos-containing slate panels solely by laser irradiation using compact

laser irradiation equipment while varying the laser output (50 W), the number of pulses per inch (ppi) and the travel speed

of the laser beam window. We found that slate panels could be decomposed and melted, even with the compact equipment,

by irradiating both sides of the slates. No specific elements evaporated selectively during the melting. No asbestos-derived

fiber was found in the molten material zone.

1. Introduction

There have been studies reporting that surface melting and
detoxification of asbestos can be achieved by using compact laser
equipment. This study further aims to melt and decompose
asbestos-containing slate panels (6 mm in thickness) by using only
compact laser equipment. We have investigated the presence or
absence of asbestos-derived fiber after laser irradiation and the
composition of molten areas by using a digital microscopy, X-ray
fluorescence spectrometry and scanning electron microscopy with
the EDS method.

2. Experimental methods

We used Versa LASER 3.50, a laser engraving machine, for the
experiment. This machine has a CO, laser source with a
maximum power of 50 W, maximum speed of 1270 mm/sec at the
laser beam window, and maximum ppi value of 1000. Asbestos
samples were prepared by cutting asbestos slate panels for
buildings (20 wt% asbestos and 80 wt% cement) into a size of 30

mm X 15 mm x 6 mm followed by drying.

2.1 Laser irradiation conditions

1: Various ppi values of 100, 300, 500, 700 and 1000 at 5% of'the
maximum speed (63.5 mm/sec) and 100% power (50 W).

2: Various power levels of 10%, 30%, 50%, 70% and 100% at 5%
ofthe maximum speed and 500 ppi.

3: Various lowered speeds of 4.0%, 3.5%, 3.0%, 2.5%, 2.0%,

Department of Chemistry and Materials Science

1.5% and 1.0% of the maximum speed at 100% power and 500
ppi.

2.2 Analysis of slate panels after melting by laser irradiation
Two square areas (10 mm x 10 mm) on both sides of each slate
panel (15 mm x 30 mm x 6 mm) were laser-irradiated, and the
mass and melting depth of'the slate panels were measured after the
irradiation and compared with each other. Cross sections of the
slate panels were observed under a digital microscope, and their
composition was analyzed by X-ray fluorescence spectrometry
and SEM-EDX. After rinsing the samples with acetic acid, an

observation on asbestos fiber was made.

3. Results and Discussion

The cross sections of slate panels whose both sides were
laser-irradiated were observed under a digital microscope. Figure
1 shows an example of molten areas and dent depths measured
under a digital microscopy. The total of the melting depths on both
sides where no asbestos fiber was observed under the digital
microscope was 2.99 mm, which means about half of the 6 mm
thick panel remained unprocessed. For various laser irradiation
conditions, the melting depth is given by the depth of the dent.
While the molten slate areas were observed under the digital
microscope after the acetic acid rinsing, no asbestos fiber was

found in any of the samples. The acetic acid treatment consists of
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Table 1 Melting depth and mass reduction as a result of
irradiation on both sides at 5% speed, 100% power and various

ppi values
ppi Melting depth (mm) | Mass reduction

(o)
100 3.18 322
300 3.05 30.9
500 3.19 332
700 2.54 25.7
1000 3.50 28.0

Table 2 Melting depth and mass reduction as a result of

irradiation on both sides at 5% speed, 500 ppi and various power

levels
Power Melting depth Mass
(%) (mm) reduction (%)
10 0.81 6.9
30 1.89 16.0
50 2.37 26.4
70 245 283
100 3.19 332

Table 3 Melting depth and mass reduction as a result of
irradiation on both sides at 100% power, 500 ppi and various

speeds
Speed (%) Melting depth Mass
(mm) reduction (%o)
4.0 1.22 11.2
3.5 1.68 222
3.0 2.06 24.3
2.5 2.47 29.4
2.0 2.28 30.8
1.5 2.50 34.6
1.0 3.22 39.7

dissolving Ca components derived from the slate in acetic acid to
facilitate the finding of any remaining asbestos-derived fiber .
Tables 1, 2 and 3 show the melting depth and the amount of
evaporation for different laser irradiation conditions. When laser
irradiation was conducted at 100% power (50 W) and varying ppi
values ranging from 100 to 1000, as shown in Table 1, the sample
surfaces melted and no asbestos fiber was observed. However, the
melting depth and mass reduction were about the same for

different ppi values. A smaller ppi value, which means a greater

pulse interval, resulted in a greater number of small protrusions
and dents on the molten area surface.

Table 2 shows the melting depth and mass reduction at different
laser power levels ranging fiom 10% to 100% at a constant ppi
value. The melting depth and mass reduction increased as power
was increased. For the same ppi value, a smaller power level
means a smaller energy transfer, resulting in locally confined

melting in the irradiated areas and increased surface unevenness.

Dent Depth 0.700mm

Molten Area  0.547mm

Fig. 1 Molten areas of both sides of a slate panel observed under
a digital microscope after laser irradiation (5% speed, 100% power,
500 ppi)

In Table 3, the melting depth and mass reduction increased as
the travel speed was decreased. A melting depth of 3.22 mm was
obtained at a speed of 1.0%, power of 100% and a ppi value of
500. Within the range of conditions such as laser power and the
number of pulses per inch (ppi), we could not melt the 6 mm thick
slate panel completely by irradiation from one side. As shown in
Fig. 1, it may be possible to melt and decompose a panel by
irradiating from both sides. Laser irradiation was conducted at
100% power (50 W) and 500 ppi. The elements detected by X-ray
analysis on molten areas after irradiation at different power levels
were mainly Ca, Si, Fe and Mg as well as lesser amounts of Ti, Al,
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S and K. The elemental composition of irradiated slate samples
did not change significantly from that of unirradiated samples,
indicating that no specific elements evaporated selectively. In
addition, the results of electron microscopy with EDS analysis on
the molten areas were similar to the results of the X-ray analysis,

again indicating no selective evaporation of specific elements.

4. Conclusions

Melting depths exceeding 3.0 mm were obtained under the
experimental conditions of this study. This indicates that asbestos
in a slate panel can be decomposed by irradiating both sides of the

panel with laser beams using compact laser irradiation equipment.
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Current State on Reform of Higher Education in Europe

- In the case of Slovenia -

Mutsuo IGARASHI

Current state on reform process of higher education in Europe or so called Bologna process is reported with taking Slovenia as

an example. The included contents are practical descriptions based on the author’s research experience in the time to visit

Slovenia. Inspired from experiences on accreditation process in the author’s institution, the source of the philosophical aim for

accreditation of education system is discussed. What needed for probing equivalency of education system is a main issue to

consider. Reform process of higher education in Japan is compared with Europe’s one.
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Experiments in Sanitary Engineering using
the Artificial Wastewater with Peptone

Naoki MIYAZATO, Kayoko OHNO, Masao MIYAMOTO
and Akihiro HORIO

We suggest that using the artificial wastewater for the experiments in sanitary
engineering. The wastewater from the septic tank of our college is used on the experiments in sanitary
engineering for 4" year students in department of civil engineering. The safety management was
concerned for sanitary conditions. Therefore, the artificial wastewater with peptone, NaCl and kaolin was
used for the experiments in sanitary engineering. The similar data were obtained at 15 kinds of water
quality analysis, when we used the wastewater from the septic tank. However, the difference of NHs-N
and POs-P data were higher as compared with the wastewater from the septic tank data. The method of
explanation for the artificial wastewater has to be improve. These results indicate that using the artificial
wastewater on the experiments in sanitary engineering has a few improvement.
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Fluorescence Study of Naphthalimides Absorbed on Alumina Particles.

Satoshi NAKAJIMA

Fluorescence spectra were measured of N-hexyl-naphthalimides absorbed on alumina particles, of which
sizes were varied from 22 nm to 45 um, and the amount of the imides loading on the alumina particles
were controlled so that logarithm of the coverage of the surface was the reach from -5 to +2.
Naphtalimides which behaved as monomer or oligomer according to its amount were stabilized with
alumina surface, and emission was red shifted than the fluorescence of the solution or neat crystals.
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Zeta Functions on Gauss Integer Ring and Super Gauss Integer Ring

Naoko MORISHITA and Tadashi TANIGUCHI

In this paper we study the Zeta functions on the Gauss integer ring and super Gauss integer ring. We define the

super Gauss integer ring Z[f] = {a+b0 | 0> = 0,a,b € Z}. There are three different types of norms according to a?,

la| and |a| 4 |b]. Then we have the three types of Zeta functions with respect to three types of norms, respectively.

We see that the one of the three types coincides with absolute Igusa Zeta on the one dimensional affine space A!(FFy)

on Fy-algebra .
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An Introduction and a Reprint of Tenshodajingohonji

Yukio OSHIMA

Tenshodaijingohonji(GRIgJ#ifiZHb) is a story which narrates the legendary origin of Tenshodaijin. There are four manuscripts
of this story. They are as follows:
Manuscript 1 (M1) Untitled manuscript (well-known tentative title : Tenshodaijinhonji =8 sz tr) )
Possessor: Keio University Library
A manuscript book copied by hand sometime during the first half of the Edo period
Manuscript 2 (M2) Title : Tenshokdtaijingtigoengi (ks ke #9#%62)  Possessor: Mr. Toru ISHIKAWA
A manuscript book copied by hand in 1734
Manuscript 3 (M3) Title : Isedaijingligoeng (i kit Eifikte) Possessor: Mr. Toru ISHIKAWA
A manuscript book copied by hand in 1710
Manuscript 4 (M4) Title : Tenshodaijingohoryi(Ffé fnigi4<tt)  Possessor: Yukio OSHIMA
A manuscript book copied by hand in 1750
M1 was intioduced by M. Ryushin MATSUMOTO in 1974 and reprinted in Muromachijidai-Monogatari-Taisei( FE=NTEH
#EHk] ) vol. 10 in 1982. Consequently the story came to scholars’ notice. After that, Mr. Toru ISHIKAWA reported on M2 and
MBS in his possession. Recently I obtained M4 at an antiquarian bookshop. So it has become possible to advance the study on the
story by comparing these four manuscripts with each other. The fact that M2, M3 and M4 were originally handed down at
Uonuma(fai7) district in Niigata Prefecture(#1i5152) gives us a clue to investigate the popularization of the story.
In this paper, I have reprinted the text of M4 and given a bibliographical introduction to it.
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