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Vector’s orbital angular momentum
and spin wave function

Shinji MAEDAN*
Abstract

In the standard quark-model assignments, there is an ambiguity in the vector
meson with J” = 17, namely, such a vector meson will be represented by an
admixture of 2L ; = 35, and 3D, where J = L + S. We clarify how 39, is
admixed with 3Dy in the vector p meson by use of an interpolating field 1) v 1,
which has a relativistically covariant form.

(Keywords: Quark model, Vector p meson, Relativistically covariant form, 35 state,
3D
| state)

1 Introduction

In the static picture of the quark model, the vector p meson is usually considered as the
35 state. In the standard quark-model assignments, however, there is an ambiguity in
the vector meson with J” = 17, it is represented by an admixture of 2*1L; = 35, and
3Dy, where J = L + S [1] . If the relative momentum of quark and antiquark in the
vector meson is not zero, 3D; state will contribute.

The vector meson state with J¥ = 1= will have the same structure as that of the
interpolating field whose quantum number is 17, that is ) y* . In this paper, by use of
this interpolating field 1) v 1) which has a relativistically covariant form, we will clarify
how 35 is admixed with 2D; in the vector p meson, studying only the kinematical
structure of that meson (not dynamics of it). Using the free Dirac equation, we here
consider the kinematical structure ( or spin covariant part ), u(k, s1)v* v(—k, s2) where
the total momentum of the vector p meson P is taken to be zero.

In the Dirac representation of the y-matrices,
ulk.s) — 1 (E+M) X9\ _( VE+M x®
T JVE+ M \ koo x¥ C\WVE-Mn-o x® )’
i) = e (T X0 ) = (VB )
) - E+M (E+M) X(s)/ — E+M X(s)/ )

where n = k/|k|, x¥ = —io?x®)*, and k> = M? (quark mass). The two component
spinor y® is an eigenstate of o3,

X = ( (1) ) : X = < ? ) : (2)

*Department of Liberal Arts (Physics)
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The component /E + M x® (/E+ M x©") is called the large component of u(k, s)
(of v(k,s)),and vVE — M n-o x® (VE - Mn-o x©®')is called the small component
of u(k,s) (of v(k,s)) in a nonrelativistic approximation. In the static case (k = 0),
the small component of u(k = 0, s) becomes zero and only the large component con-
tributes. The 3S; state (L = 0,S = 1) will come from the nonrelativistic part (the
large component) and the 3Dy state (L = 2,5 = 1) will come from the relativistic part
(the small component).

2 Static case (k =0)

We assume that vector p meson’s spin wave function is given by

u(k, s1)v* v(—=k, s2), where spinors are free ones, u(k, s;) {k, 7" — M} =0,

{(=k) " + M}v(=k,ss) = 0, with quark mass M? = k*. Tt should be noticed that
all the four components p = 0,1, 2,3 of the vector are not independent. Indeed, with
the total momentum of the vector meson P, =k, + [, one can show

Pu [ﬂ(k7 31)’7/“ U(L 32)]
= alk, 1) [k — M} + {7 + MY vl 52) = 0, 3)

and in the meson’s rest fram P* = (P°,0,0,0) this relation leads to
u(k, s1)7° v(—k, 85) =0 (meson’srest frame). (4)

Thus there remain three independent components u(k, s1)y v(=k, s2) (i = 1,2,3) in
the rest frame.

We then present the massive vector meson by more convenient three physical de-
grees of freedom, i.e., €,(\) {u(k,s1) v v(=k,s2)}, (A = +1,0,—1), where e*(\) =
(0,€&(N) is circular polarization vector [2] ,

&(£1) = ( &(0) = (0,0, 1). (5)

1 1 0)
:!: \/§ ) \/§ ) Y
In the static case (k = 0) the above three physical degrees of freedom become,

u(k =0,51) €,(A) Y v(=k =0, s)

e\ o 0
= —(VE+M T 0) ( é(/\)o-o- | )0 ) ( VET M )
= VR M) - ) (5 ) 1 (6)

and the kinematical structure results from the product of the large component of
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u(k =0, 1) and that of v(—k = 0, s5). The expression Eq.(6) gives

and this is just S =1 (spin triplet ) (A = +1,0,—1) , or 29t ; =39,

3 Non-static case (k # 0)

The three physical degrees of freedom in the non-static case (k # 0) become
a(k, 51) (1) 7" v(—k, 52)
= V2(E+M)X*(e() o )(7 o) x 02

VE=M(n-o )"} (e

Q
—~
&y
|
N
=
Q
></—\
=

= V2(E+ M) x®Ite\) o )

L2y 4 (2)

o )n-o )(—=o0 . 8
a0 )( 5 0%) X (®)
In the above kinematical structure of the non-static case, the first term of the right
handed side comes from the product of the large component of u(k, s;) and the large
component of v(—k, sy), whereas the second term comes from the the product of the
small component of u(k, s1) and the small component of v(—k, s2).

SRR
2
=

—VA(E - M) o )(@

The second term contains the factor
mn-o)eN) -o)n-oc)=—-e) -0 +2(&\) -n)(n-o). (9)
Using the following relations

cosf  sinf e

g-n = (sin@ e —cosf >
:¢E< Yio(6, ¢) \@nﬂﬂw>
3\ —V2Y11(0,9) —Yi0(6,0)
_ \/g{_y“(e,@ (e(+1)-0 ) = Y1.1(0,¢) (é(=1) -0 )
+10(6.) (&(0)- )} (10)
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o) n = 0.0, (1)

one can obtain, for A = +1,

(n-o)(e(+l)-o)mn-o)

and

= —e(+1) 0 + T V(0.0)

Vi 1(8,0) €(+1) - ) = Y100, 0) (B(-1) - &) + Yi(6,0) (€(0) - o )}
= BTy 0.0) €(+) o)

52 [V Yaalb.0)(€(-1) 0 ) + V3V (0,0)0(0) - )

By use of this equation, we thus obtain for A = +1

u(k, s1) €,(+1) v v(=k, s2)
4421

= B M B0, 0)(e(+1) o )] (S5 at)x
YTyt | S v 0@ o)
2 0.0)(E0) - @) | Va0, 06 0 >] (T 7N
_ 4\2%(2E+M)\0111 >+8\/_(E—M)\2111 >, (13)

where |01 11 >or 2111 >means | L S Jmy; > (my=—J,---,J) with
J =L + S. Here, we have used the Clebsch-Gordan coefficients. The first term of the
right handed side is L = 0,5 =1,.J = 1 and 2*'L; = 35, whereas the second term is
L=25=1,J=1and 3D1.

In the same manner one can show for A = +1,0, —1

ﬂ(k> 51) Eu()‘) 7# U(_kv 82)

42
- 37T(2E+M)|011)\ >+8\f(E—M)1211A >, (14)

where [0 11 A >and |21 1\ > corespond to S and 3Dy, respectively.
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4 Conclusion

We obtained the kinematical structure ( or spin covariant part ) of the vector p meson.
The result can be represented by

u(k, s1) €4(N) v v(—k, s2)

42
= 37T(2E+M)|011)\ >+8\3/%(E—M)|211>\ >

4
= S\orE + M?){cosq>(|k|)\ 011\ > +sind(k|)[211\ >},

(15)

where [0 11 A >and | 211X\ > corespond to 3S; and 3D; , respectively, and we
have defined as

cos®(k|) = 28+ M ,
3(2E2 + M?2)

sin®(k|) = V2(E - M) : (16)
3(2E2 + M?2)

In the nonrelativistic limit |k|/M — 0, i.e. , the quark is almost at rest, one has
cos® — 1, sin® — 0 and only 3S; contributes. This is consistent with the static
picture of the quark model. On the other hand, in the relativistic limit |k|/M — oo,
one has cos ® — \/5/\/§, whereas sin ® — 1/\/§ and 3D, does contribute. By use of a
relativistically covariant form ¢ v* 1), we clarified how 3S; is admixed with 3D, in the
vector p meson.
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The Relationship between English Language Proficiency
and Writing Performance of Technical College Students

Masatoshi NAGAHASHI*

For the development of global engineers who will play active roles in both academic and practical English presentation
situations, the Advanced Courses at Tokyo Kosen has innovated its new curriculum. Also, the author has offered a new
course “Technical Writing” since the 2022 academic year. This study surveyed a total of 14 participants on their
achievement in the four-skill sections of the TOEIC® test. In addition, two phases of writing activities were conducted to
analyze the relationship between writing performance and other skill proficiency levels. Through the analysis, we will
discuss what skill areas closely support English communication ability.

(Keywords: writing, English skill areas, curriculum linkage)
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TETORWEEENR L L2 EO Tz, &
FE7RREANC IR 5 P ERE R A E L2 E,
5 D%  IFFEE 25 B IR 2 2 TR g <
B ELNDTEA 9,
KBOHYRAOSTEIMICEAL T, HOHRE
DEREDER I3, Speaking & Writing D
WA a TR o Tz, —RZRE DR AT

#3

(% 55 &)

73 Speaking C 127.8 s, Writing T 144.4 s & 45
ENTWAHIES (1iBC,2023) 19, ARlo#Es =
PRI CIR AN LT 3EEFE & BT 2 11T
L, EVDITRFENEFIT D01 E 7
HAEN LIS A S, BiMEICEY BT,
TOEIC DYESCH A7 XM R nE 2 E L& L
TRNT= 807y, A 7 TR 200 A A O 45 R
EETEIEL W, RUT, AR S FERICE
T HEEEL YD B IE - FHRICHEE A E DTV
BRNEN, T LT —~ AECER L=
LEZLND,

[l C<#&K3OFRINELAFNTIE, FE T RN
VESC & RREVE SO & TEHAl S N BRI o fi %
/R L72, TOEIC S&W AEEE (ETS, 2015) 2
X AZE, Question 8 DHIFFEINDHNRT 3 —< 1 A
& LT 300 words FREE CEERT Z L NPFLS
TWb, ZOXRATBEMHITHEZIE, SEOIFE
BN S 1T I OIE~GEEL) © BEFE 40% T2
otz Hiitans, MY ZICEELZERE
B CX 2mBEN O EELN, TNDOERFETE
BT B0 DiE%E L LEOMRATEE S S5 — 8
DR MFETZA S

FREESCICB LTI, EEER Ty kA - T
AT A TR EER LT LB DN,
SR Y Y —ATHOLOREEFEORBAZM A= &
WNT p—< AT RESEBRLTND, IEFE
BOVEN T EBY, IR0 RERFE X A
7SI 300 words UL FICBEIE L= v A
D EN, [MBOEAT—ERMEZ T TH A
7 B AT T T OIHESC G 2 3 LTz & A D
"5,

FLIRHEEE (TOEIC A 27 EESC/NT 5 —~ o AF51E)

SMEREEE T R b o BNE{EX PR fEX
Score Mean SD R Mean SD Mean SD
oS 56536  96.92 12171 3418 29879  31.98
UM 33321 3539 1043 339 1829 252
oG 23929 6551 1193 191 1629 202
TC.S 67.14  24.94 414 117 1114 413
AV 10571  15.05 500 484 633 752

7. TOEIC L&R 1% 990 sijiii s C Listening & UF Reading Section & (2 495 sifiiismi, S&W 1%
Speaking % U" Writing Section & {2 200 #ijfii i, TC.=TOEIC L&R & S&W DHEEERIA 27
%9, WPS = words per sentence, Comp = & 7 » A& DM SFEEE  (complexity) .



& B AR OB GERE b

ifl, qzi@'fz‘/ﬁ:‘/Xﬁ %H L/?:_]ﬂ_fl:l, i E
TESXDIZE A 818 5 Be R Tt STV o
RGO T, FEEIIMR 3~4 BT VA THA
NTHBNTW=Z Enghotz, LETRLIZHE
SEHT% DOVE ST +—~ V ADHERE N D, A[ED
%:’:’%‘izﬁﬂ%éflﬂotf M7 6, BIRE

CHERESNTAEXHEELZ 352 & T, #h
300 words FEE DR L ZHERTE 5 Z L 6
Lo,

4.3 TREEMRIR & RSO & D BAR
4.3.1 Eﬂﬂﬂ!’ﬁi
L, RROYERITH D IGFEREKL L, SREO

Wiﬂ7ﬁ~7/xb@ EDE D BARNR D 5
DIEA D73 & 41X TOEIC IZ L DEA 2T Y
Rl A =27, & L CRIBE G5l EHan
BRI OFHEZ £ & OTZMETTIITH L5, K
W5e D72 B Toh % TOEIC Writing Section &
ORI AEE F, thofTslE B 2 /-6 THR
AN R

FRBIMRE D & & % LBl L 72954, TOEIC L&R O
BEAaT AR bLEWEEZRL (r=.581), KW\ T
Reading Section & OFHESN & < (r=.574), Speaking
Section & OFHEIZ 20~ (t=.129), OF Y,
4 FREDOREEZBEMNTRADL LD S, TN
DRFNTTHZ T2 B FEE OS5 2 KM TE T

*F4 TS

FAT 4T
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N7 F—~< AL DR

eeBEZOND, —Ji, MBONRT—< 2 AN
$¥Iﬁ7ﬂf§7b>o 7= Speaking Section Cl, T8 F{# ~

\CRGEE DBV IRR| TERWIE EEE L v o722
EDHER D,

F 7o, BNEESCIC X 2 BB (Fluency,
Complexity, Accuracy) Df & TOEIC Writing Section
DA 2T THEZRT 56, E~FEEICE R
5 Z LT, KGE DM TOMEIIRFER ) DEN

ZHH LTV E b D, TOEIC L&R REL D
JEAGERUZ RAE RS, o T v AR O
MEIBER, HROEINRT =~ ADEEES
e AR EE 22 N O L CU 72 (Sentences: = .431;
Complexity: r = .476) ,

4.3.2 FREET

AREEESC X v Bl & S 72 FHIME  (Fluency,
Complexity, Accuracy) & TOEIC L&R & TN S&W A
a7 LOMEIL, ESIORLEEEBY THDH,
RERID TOEIC A =7 LREEIESC & OFHBHIC A
TRAEEERD HALT, RIL Y HERERFE SN Y
—ANDT 7B AERIRLI2NE AT G Tl
PRERGERE L R D BENNIET D 2 LT S
AN

=171, RETR LYY T v A% A BT
#HLI-%GE, IKTYH 34 (Sentence x TC.W) &
HRRREE D B0 W IEDOEI 2 —B L TR LT,

OHERHI T A b DOFEREA 27 X BIBYESL ST 4 —~ 2 A DFEIR{E)



FOR T30 5 R P et Je iy &5

Z OFERD S TOEIC T A a7 OFAGE L 7=5H
FIZE, BT AL ELMICIETH T2 L
s b, BARRERE LT, HEORH TR
L7213, M S OFE1E (WPS, Complexity)
EHRERIA 2T L ORITARN 223 B b A OB
A Lz (Fl. WPS x TC.W: r=-.261; Comp x
TC.S:r=-287), B2 b AHJFRK & LT, TOEIC T
BRI T oA T, iY77 Tl3E
EERTLEORDPSTEBEIZENE T VAN
BEIESCTHRM L, Complexity DFHIEICZE % 5.
ZTCWeEBbhnsd, 29 LEBEO—RHE LT,
WS BAR DR W E B DS RFREE Y A Mo
FUK T L CW e rBEMER R T b D, 20X 57
Y — W ZAEN R FEEL, BEEREE OO E O
ROWHARELEZHZALNDLTHD, VWb
#&1E3C (run-on sentences) <°. SCIERT 7 —IZ7%Y
LAWE THBICEWE T o RE, FHAFED
HFICH X E 0G50, D5 —EDENE
IZEE LB T, BXFLLTOEMTICHEEL
TPHZLELLELRD (4B 2 2H),

(% 55 &)

5. ¥£&¥

KAFZETIE, R EEOARR 5 R A R - 5
BB EENRIZ, TOAT IV - ITA4T 40T %
iU CHGERE N OBUIREZHR -, AEICH-
TlX, TOEIC @ 4 K7 A b & Technical Writing
DIFETEINZT A 2B L THS DS HEE
AhzEBE L, SHERERIERE & E U L OREf%
AT, ARIOMENSELNT-MAZIED K
D, AOFFEREICBIT HREEE TRET N
THEIZHOWTEERT D,

KB DOEKRAITR > Ti LA, 2R SE6E
71738 CEFR @ Bl 775 A2 L-~UL DR £ THIE
LTHBY, BYMICHGEL A CEATE 558
FLIMIiTXx 5, SWVIIIE, S Fm
TNED b 5 3o SCOMINE O BRI Z D fTe
LT, BOIBREOFBEW A 7 v MEE PR
TX LM H D, £77, BIBES ) S RREEES
NDIRT F—< AN ERERINTZZ D,
B2 T CT T I T « TA4AT 0 7 DOFE
EARRINCE SH S AR uE, BLIR K v EY)
IPAER CIEF L CCHRGECRBITEX 571259,

x5 AHBITH (OMEEHIT A b OFEHREA 2 7 XEREIEX T 4 —~ A DFEIRE)

E., BB I~5BEAFETO TOEICHRAEATT EKEREN A a7 L OMBREIIE 4 L EBE LIZET,
INET 432 ICBITAEZEZEOBENLBND 2D, RO TERT D,
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Rifs : M EORFEMELE L TA T 4 T

LRl DBFILRA L ~JUICFI Y 5GBSR R0 HERE
Z B AT 725245120, CEFRB2 LD L~ L7
v 7 EKY, FIZITEETFSEECHME, Micd
B d 5 TED Talk RCUFS = 22— A ZEHOHNREH
LEMICHN DS E G 2, BN ERE A~
DR R T2 ORNERNTZEAH, LTz,
BUTOHERE ETAR 4 FAELIRITERIELE %
BOETHHE 1~2 o~, 5 FEITE - TUTERE
HZJBE LW RO I35 ED e\ F iRk
Eal T AL DR R, EREEFEICET IS
CHEE HBEORMBICE) LA, FERICHTDHEEH
DR SN FAES D 7enm, fllx ORER LS
=— X\l > T B E R R T X S5
K2 L TS MELH D259,

72720, FEAXANVOE TITFELHITE O
MCTHESTEh, Ly, £, FAEOKRGE
RIFHZEBILTHI20E, A7y FMEEORTIE
RAND D EEZ D, BEFHEORIEAZITIT,
AR OBATHBRE CHE SRS EEOR D
RN LICHERT SR, 7T ADANEIIHH LT
O R FEESCFIMN A R 728 b R TN & R
BTHD, LrL—FT, FlBEOEANILD
HEBBEDO L — RF 7RG EEITV RIS
FEE LS TUT b, HEEREICRETHILD
RN AR TH D Z & I FE 2, Reading X°
Grammar & Writing & W 72REAITHBITTH D
HLoo, BATEH TY 4 FiRE2 M HICBhE S 72
BEA~BETE D L) B8 EZ#M A LEILH D,

B A D — i & LT, FEFH DS 2022~2023 LI
YT 5 AKF} 1 FAEBGED Reading [ - T TlX, 7
F A FOFAE DM TGS, EH
M7 e & E I XD SEERE A B AT
WD, @A 278 LTZ GRS A RPICH b OREE
B FEEEERR T DS ORI AN &2 0T 57
W, SEMEIOREICE EE5P, TR MEE
RHNEOENCEMRIZEN DR HEAICE S T2,
EEOBEHRE EICIE, Yy R—A v T EOE
FBECTILRLEY, FRECHEZENLD L HET
FREICHLENTAIMNEITIH DN, KEeEL T
WA A2 FEHOBIE, 7 — 158D ELH
A TRAEDEERERICHLBENA DN, FBF
DD HAUT I T A0y [H R & 307
BFiRO— M) = LT BN LRI~] Lo
TFBENERE L, ERFEICEALTOH L AT
HO—BIZRAUT EFE D X0 Th D,
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INT F—~ AL ORE%
6. AHFFRORALESEOFE
MBI H T, JIRAE (N=14) BEEL N
TWEREEZEET D E LB, BRLULEAEKIIS
<ThH .60 Wl VWHFRETHE> T\, 4
BIOVESC T & HiREfEIk & D BRI 2 MR35 12iX
HEIZH O L b, vl hErooT
— HZIFEDWTEBRRGET D Z ENEFE LU,

£, TAT 4T e RN T p—~ ZADFIIC
B0, KR TIIREOHIRIC XV B EWESGHM
> 2T 5} O Microsoft Word 2013 CTEHEI S =&
BIFREE IR > TER LT AESCNE O ELE B,
R D —BME L W o 7B ATICEE L TiE, DA
DG TEER L=V,

HEE
KREOWINZHT= 0, BHEE 1 F4 (2022 4F
FEMIE) OB IAMTEHFHOBEERLET,
F7, FEEROKMEREAEIZE, EXT A B
DEAY « THA UL ERORRME T, BHEE
(2720 F Uiz, AREICCTEILZ B L BT £,

BE 3R

1) W.Grabe & R.Kaplan: Theory and Practice of
Writing. London: Longman, 1996.

B S BCE BURMT TR R R IE | v #
— AR S AEEREYT) - EERDGHA DR
2 (E), 2023 427 A https://www.nier.go.jp/
23chousakekkahoukoku/report/data/23summary
zentai.pdf (ZMH :2023. 10. 30)
K.Hyland: Second language writing. Cambridge:

2)

Cambridge University Press, 2002.
S.C.Weigle:
University Press, 2002.

J.Burstein, K.Kukich, S.Wolff, C.Lu,
M.Chodorow, L.Braden-Harder, & M.D.Harris:
Automated Scoring Using A Hybrid Feature

Assessing  writing. Cambridge

Identification Technique, 1998.

Y.Attali, & J.Burstein: Automated Essay Scoring
With e-rater® V.2. Journal of Technology,
Learning, and Assessment, 4. 20006.

M.Enright & T.Quinlan: Using e-rater® to score
essays written by English language learners: A
complement to human judgment.
Testing 27, 317-334, 2010.
S.C.Weigle: Validation of automated scoring of
TOEFL® iBT tasks against non-test indicators of

Language

8)



FRTRMEFMARO RS E (555 %)

writing ability. Language Testing, 27, 335-353, 11) ETS : TOEIC® Speaking & Writing Tests 1>~

2010. JVRIE & g, 2021 4 8 H
9) MEAEM - RAEHERE - B - SRR 12) Y Rr A ala=r—varma
mEEDT vy T4 T 47 & TOEIC® (iiBC) :TOEIC® Program DATA & ANALYSIS
Writing D A 2 7R L CHELR, 2EE%E 2023-2022 S SZERERL AR 2T, 2023
PP ISR B T B 45 RS, 28 A https://www.iibc-global.org/hubfs/
2022 9 H library/default/toeic/official data/pdf/ (ZFEH :
10) Educational Testing Service (ETS) : TOEIC® 2023. 10. 30)
Speaking & Writing /AT, 7 A ks Oz & HH
RE, 2015412 A (2024 1H12H =)

& A FAT 4T FRY

LBOFRI (FEERT - #FHEK)

Directions: Read the question below. You have 30 minutes to plan, write, and revise your essay.
Typically, an effective response will contain a minimum of 300 words.

BIB/ESCH 27 (FREH%)

Do you agree or disagree with the following statement? Advertising on the Internet is the best way for a company

to attract new customers. Give reasons and examples to support your opinion.

RBIEXF A2 (FE%)

At some workplaces, employees use computers and other company equipment for their personal needs. Should

employers allow employees to use company machines and equipment in this way? Why or why not? Give reasons

or examples to support your opinion.

fH6% B BREEFESCH X 7128 RS (—EAERR)
In the workplace, there is the issue of whether employees may be allowed to bring in personal equipment such as
private computers. I don't think it should be allowed.

This will help prevent information leakage in terms of Internet usage. If you search using the Internet for private

purposes, you may browse sites that are suspected of being infected with a virus. (a)lAccording to some reports, we heaﬂ

|0f cases that have led to the leakage of customers' personal information and data related to the company's technology,

|resu1ting in significant losses.| For example, there is a virus that steals an email address and sends suspicious emails

disguised as humans.

Prohibiting the use of personal devices and accounts leads to improved reliability. (b)|By using a common accountl

|and a mobile phone, it is possible to minimize the exchange of information within the company so that it will not bel

|leaked to the outside.l If personal devices are used to share data within the company, ... [snip] ... This would make it

easier to be trusted when doing business with other companies.
Sharing devices that ... [snip] ... The use of shared devices also improves security measures and credibility. In
conclusion, I do not believe that private items should be allowed into the workplace.

V. JBSCIE 5 85 75 7 CRERL L, JE-REEEL 324 words TENIZFREETH B, Elfrutlzﬁs/\
DT UAE, FNEN (a)29words & (b)31 words & ABUHIC R <, FiAsh & (readability) DB D
BELIEWED TH D,
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FOR T MM At & 25 65 &, 2023

P O EICRBIT A EEZEOERE Y L HATO&RENZ DOV T
— M RMEEE & L CoOTFEREFECBIT H2HWICER L T—

MR 2

ARGTIX, Bxtah & T2 B ME FEROFEREAT OREDOFEBEORFZXLTFTRILLEEREZ S &1,
EOXORBEOREVNAEL, BEINED XS BREEEZRDOOLI, FNEIEDXL I BREREF-TVWDHO
PIZOWTam U b, BRI, TRMEEE EEEXEEORKRICESREZ Y TH LT, BBOWEVIZL -
T TRV b REEEZAL L LT, EEOBREOHKTZM0EOBRIZBOTON, EHEL T
o TNHAEBLT, FEAFEIZBNWTLED X S ITVWRAER LIb D Ohy, FREIBFWIZED L 5 I2h
MDD, £LT, ZOEEIIMINITONTHLNITT D,

(F—U—F: #exfssh, By, TREEE)

Improvement of thinking through community of philosophical inquiry and
the role of teachers

— Focusing on the questioning in philosophical dialogue as citizenship education —

Tomoyuki MURASE*

Based on transcripts of classroom philosophical dialogues, the article argues about the improvement of students' thinking
and the role of teachers in a community of philosophical inquiry. This article shows with particular reference to recent
discussions about the relationship between citizenship education and philosophical dialogue. It also focuses on the
"questioning" that occurs in philosophical dialogue. The actual effects and significance of questioning are clarified on the
basis of transcripts in terms of the students' thinking and the teachers' role.

(Keywords: philosophical dialogue, community of philosophical inquiry, questioning, citizenship education)

1. IU®iz M TOFEZEFEEIZ- DV T, Jackson 20132, £ 7-,
AEETIE, FERH S TWaEExtEEpRgy NUAMNTOEEDN AR T 2 REERDILIC
DEHIZOVWTHAL S, Hio, BREIzmomEE 720 TWNARIZOWTIE, 1B 2018V IZFE LY,
DEE L U CHEREER(TH 2 L DFR L, Sl FLUUTFTIX, N"UAMNTOYYy 7V o aedLE
Jrl )= R Ty 5 S Py S TOBEREE, IpdcHIl) LBEELT D). 8%
;Zitﬁi;bfﬁmm%ﬁﬁ@%%%%hﬂ DEF] OREOKICRDLDE, T, §72b
b, TOREOSZMENHE LMWESLTT, £
IZOWTHSTEL Tikmd AIEEITH D (oL x
IX, Gregory2013*9), Z OIEENZIRFEDOERTO
il EMESZENTE D, T7bb,
FRIRE DI L 1X, RO B TOFFRIFEZ H
DETLHIREDOZ L ZET (ZORWTHRE LR
a2 DT DHOTHIE, RFEOERTOEFRIEE
DIRFELX, FFEOBEMEZFML, W20
TIT 4 BT 4SBT, IO ER TO Tkt
FELR ANTREDOZ L EAIETZLITRAD),
PR ClE, RESMEBLIMBIEY 857
HTRDTZFWIZOWTHEgEmT %, HARIZBWT

2. TEEXEEETREEE

2.1. FERFFEORELIIEDL > 72 bD)?
[T 5xtah) OFEL L, EENIZT T80
1% Philosophy for Children] & WO B v 7 <
AZEFLIZLT, kA RERFRORGITIG T TT
VUV ENTEREFEKEEL WD 80
I, VyTerRovy—75HIcLo T, 1970
FERD B EED B S 072 (Lipman 2003V%), H
AROFLTIX, FFCT AV - ~NTALMTO T
ELOEF] XA LT HEENRZ N (NTA

* —REEFR
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FOR T35 5 R M AR e iy &5

%, pdcHI OFEEZZ T a3 a =7 4 h—)L] &
FEEN DiE R A2 5 Z %<, F1, EMER
DY, BMENEZ VW EARICHL, £2
MhiEm T ARV ERSEORE [T —r =
T DEFREEDOEARITIR D,

PExtEE O CIE, S0 0% A MR ICER &
EDDHZENEHBEIND, BV LROIE, T
HOELEHR A FE 2RI & U CREE O O R ALOH
EORmAHET HE ORI LITELEZOND
REXEEEBEZLNTWD, UL, Uy <o)
0 w8 L ZAIZON TN V) H
&THD (Lipman 2003:84) b,

Z DR, RGO E A M OFEE L BN
STRRDZBDIZT D, Lo Dh, W@HORYE
TlX, #EBEE UCTRIEOMmBER 72 F1i%k D E 15
WEFHNDZENEL, HEEGEHEICTS
BRETH-TH, TOHBIIRSRESNLTND
(7= & 21%, FFEDOIEMEE > T EBRTh LT,
ZHUTE 2D D AER A Z OIS OELY
REBR LR — hOEXF LV [RBE S LZHEE
DEEHEL SLD), AU LT, HFExaso
RETIE, JROVEKRTOREB N NHEEEEL S,
TREEET2WBIIZRICHAI N TWD (£
W RAZ, UIE U A sl iam s O ZBFHEE & o
FIERENE WO DL ~vh D, 2DV LU
ZEET 2 —o D7k z A (2021) 9T L72).

PPt sl O ETIESINE D A 7= b Tk
e, KFETHWEERT L Z ik T, &
IFEA TN Z T2 5,

22, TFEXRNEEETREET

AFaClX, TERFHORECBTIHEMEDOE
AR D—2& YT TWDHR, HEMDBERE
PPXREIIT ED X 9 BRI B D DTEA S D,

Vo7~ bMTTIIREERETFELOHF
DERZFR L TND L H1T, TEMEEOFEIIR
FERMABITBT AT RMELEREOERZ S > T
% (Lipman 2003) 1,

T, WRHE N THRME S OBBRTITHH
INHZELHD, T2EZIE, 19954, xRz
DORVESIZIFROEITH 5, bbb, &
F#E (philosophy teaching) 723, A&, TR
B, HASCEH DM OB E R 2 eSS 2
EERMHAL LD, Thhvbhul, #HESUbrA
EICRB W T RRERZ BB ST 2 28, v
A REERICBWNTH I L 72 DB ORE S %
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Wz HZLickoT, MROIMICKE T E%
729 2 L HMER L L D) (Droit 1995:15) 7,

S HIZENTHEFXEE L TTREOEWED Y,
F 0 BARCIETH RIEDOE RIS FXIFED AT
HDHEVWIEIRNRENTWD, TmE 2, 5
SIME WS BENSIEIRO L D2 T TV D,

HE~ODBNE#EBHODDICHEITET
a4 X&), [FE] A EIZmT T,
MRCMITTESORTESGZE ZLT A
WNE LHEDMNEDOEREZITIED D Z &
T, WRIICRZ 500 LLERANR, 4
DBMENI AKMEEZETHDOIH TN
T llE, BOERBTHZELEZFLEZLET
b ERRHZ, NOFZMEEZZS L
RDOTY, OSSN EFETLHR0IE, HOD
V2 NI e G TR L, AR
o THDOMBE~EHNVTWIBREEZFESD
ETHY, FFHCEDOZNEZ LNSZITA
N5 ZEoTY, (E 2014:55-6) ®

HOoHGZERHRL, thEoER (F) Z2H< g
FEIE, FSICEEAGE AR T2 b0 THD, b
LINNIELWDOTHIUR, EFEkEatozEiLh
RYEOBER & EHEIZED > TS Z LD,
23. MRMZE THHEEREEICRIT 2 D%
B L1 IATH ?

T RAED B RUTK L T xR ORI RIA A
NhHHETHE, FRUIED LS T TEBE
NAHDEAI D, SV, ED XD 7yl
DT ANELD L, TG RIEOER
WCETHZEITRDDEAS DD,

PExfihily, Z2MEIESEZL, EbIBEZD
BrET 5, bhAA, TNEKNPTRMEDERE
WCEBEETHLEEZD LB TES, HHDER
ZANORITRN, L HITEX D &1L, BEFEFE
HEOHRIZE > THRANRERETH DL LT
HEbihanoz, L, Ziud, BB T
TRARO 722 FZE | B ICER LW T HE VI b
DTV, FNTHIUE, XV itEz
W, HFEEZHETLZLAAMETREDS
WEHTHA D, TOFERIZENT, FENEIC
BWTAERET A HEMEOEE I OMAIEZ &,

T, ZHUIn, BERNO T ELOEEOFE—



L TR OREICB T BB ORE D LHEIORENZ SN T

NE T D EGERO K IZk~ D,

O ORFENRENEZRL TS L IIZ, B
DIENZERT LI RFES 1B 2] 2 AH0
TRED, EWVWIH T L, TREY) A&
W) ZETIERL, EREITE ST,
[ANHZR(FE] & L CEDHIZHEND £ )
ZERoEEbELIEEXD, ZOSELED
DTN, SEIIRTDRDLRBETHOLN
X, fTo7Z kX, B EE L WA
Z, AOEANOMACHEEL LT TiEe<,
ftDOETDOANEZ DX, AR 72HET
ERVN MO AT S 72, Lo ZEEo
=07, (EES 2018 : 340, 7272 LigFHIEs|
M) 2

EAEIL, AR 2 A 7R~ & AL T
A& FEbOHY FEfisHL-ET, =
NEREEROHEF LEEIETGHE W5,

BAEOHEBEBRL T2 S o 0FEN, L
OXfEh, wma P, RSO FERELT
DOEMEFOZOIC TRETEHF ° [+
TARYyTHE] REEELE N ZEN
SbhTBY, FZ7TIE, AEEHKD L —
=T ET D E VS CIENBENEE I L
DAL TS, LL, BEOEWRTo R
EERHEE) X (VT A XV THE| B
HYZ2HETHE, FTTIC AR 2ol
LT, Kb, 5267 —<IZ2o0T
a5 Z LTI, A DRBRE AN
ML L CHESR, HAE TS EREZR
A2 ERMERDOTIHERWVWES S D, (F
6 2018 : 342, 7-727 LowiiiEsl &) 2

HDOORBRSCREEZMEE LTS Z &1, #
FRIFEZBODTREATRTH LT TR, £
NEAIRGITES EWH ZETHH D, Lxld
HBUAEARWLOEZFELI L TAX ORNICEER
T 5, T TAWZRAFAE], &> CTHAIUT TR
B2 & ThY, ZOE®RTO TARMRMEE
1952 L) IC&-T, HRELTEDEIZEN
TEHDTH D,

PPt al O ZEITIE, B OB TOTHRMEH
BAERINDME L FRIRHS, @ERE 9 & 572
BOFER S MEEZAMRLOICTH) v
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o7 R < TR b ERHY, Th
DX FEDOREOTH RMEEE BT D IHE 7o fF
WD TH 5D,

I, FEAEETOEBOERE Y ORFMTYH
H 5, FEREHCRT 2 EE 1L, MECRWIC
BboorbDThHs, RETOREOHEEY O—>
DA A=, FikOREG0Z ORGRZITH, #
TR OEHETH DL, LL, HEXEECE
FAREELIE, FOFavRIIB WY, ¥,
ZTOREME LTHRWCRIBENELS o> Tu
5, ETHRE, MWSORIE, HAHVE, RiE
OHERLE Vo T TREEN R END Z &
W22 %, WEAFHEOHFTHLIHURH D L)
ZETHD Murase2023) 19, >F v, VRS
THFETa v ANELD 2 & TEExREORE
EHTERMEHBICETHIDOTH D,

HLLINODZENELWDIE LT3 L, #%
REGIZB T D EETO&E S TRV X THIE] 12
B oW TEMEENIRETHA ),

IR T, EBROREOGEE LI, Pt
DFRZFEIZBITHEBOWEE D L HEMO&EENZ SV
TERIIZBREZ L TWVETZLY,

3. BEOEKE
3.1. BEBTOME

AR Tt T 28 FxtE61%, <& B IARDORTIC
ODREEITHOTND, —DIF, 7T b [7
U Mool 5T 2823, b 9O —olF, THEDIR
S EWIOIT I T4 T 4 BTOIRETH D,

N2 K] (H 22)
| FH AR IR A 30-40 4y

Tz U bl HifR 30-40 4y

LR 10 43

JNh—=7TO [RIED N
2EE | Moz 27

RV SR E 15 47

PPkt & 254y
B 1 B CHERK

ook, M1okoie, 77 o [2
Vbl #5fFEL, ZZCREESNLTHWD V7
TTAFERNORIT HED L)W
WT TRIEDOR-Z ] EWHT 7T 4T 4 %7
N—TTI1H Z & T, BIVDHORARRY IR



FOR T35 5 R M AR e iy &5

EHTHT 5, WS OMHTE 72 TR Z ORI
NH—DERY, XMehEiTo7,

TZ7 VU ro] 2o, TRIEEORH- | 2179
EWVVHINDIZHEIITNL OO ATHINH Y,
TNHESZRLTWD (Rl 2013'), BXLOY, H
RN H AL 2015 1 37-40) 12, [FED
o Z ] T, TOBWIZET 2 oD%
2B E2E#EMICEZDZ LIk - T, =
ENDIEEDED XD 72imBIT XA BV TN D)
RS 5 & LB, RARZRRNL R AW OE
THTIHT %, SROZ LG, 20 HRoZ o
RV o dEEH << 5%,

AR OFEEENIATIEEE LE D S, F—7T
(REOR->Z | OT 7T 4 €T 4 #{THHTH
5, Whda— L7, ZV—TTHHK LN
O, ZNENOERZIFFTHEBEZHEL T,
MEDIR > Z ) 2175H T, BEEEZEEENT
WS BEETIEE > T L E 9 BAENFBFEEEA O
e AV H0nD 5 LT CICEXEDONDL D,
TN—T"TITH9Z LT, BEWIBTA-720 [’
WINTH o720 T 52 L TARALA—RIZEE 2D
HZENTEHEH>BEK LT,

32. TEXNFEOFHTERI-TNBEI E
AREITIX, T8k 12H 2 FERFEORRT 2 08T
T 5,
3.2.1. 2fosh

A A Tk I2H D D%, BE X2 20 503
FREEORETTh D, i), BlNIEFXEEDONL
—VOFHE L TWD, £D%, WICkd 5%
ME DB 2 OFR 2 TWD, iEam DD TR
) OBWREZKLEVBRE I NS, £D LT,
A = & L L o X LR EENAE DL
IZOWTERAH S, FRRT LT, BAEOFEE
DEEICEND, T D EEE 2T, Ay
Z IRUREREZ L OREN] LWIHETHRTE
T 5, TAUTK LT, ENRWEI D ZR > 721E9
MRV W) EERRESN, oOFEENSDY
MzZT T, MAZRN =< 2] LN FEERN
KEZLTEWEBEE LTRSS, ZNHE%
G, THRBEZE 22080 ) B4R ) BN
R Eh, (BExa2EEnwz &) & THEE -
ol OEVWRERLNLEIREIND, REICH
BN 2V E COFEFRE = OOFREOEARD NS &
LCEE L, 2T DSIE 06 ORIEHD

17

Lbolctls, Y2777 AL DRREER~L 17
D_‘:\/“:/y‘\J /\CEJ\ZDO

322, ZAEIZXBRVHT

ZOPERERO T TIE, BINE B H AR T
AT O GEPER A LND,

it DHE OB ZHERT 272D DRV T I,
“RIE SIS (52-54, 132, 219), MEMNFE LIS
BEOBERIZOWTOERMIL, fthaEoEEICHT 5
Bk A2 KRB L CWD, T, HlaXF5Z L2
THEMbLH D (189-191), HlxzF 5 Z & THLFE
DR SOEXNEZHMRLL, BWREZHEMEL LS &
5T, ZOEORWT Y, o TiRICkH
HEEDORITH 5,

BRNZIE, BAEWICERE LA > FEX A BER L
TND EWVWIH HFETOERE S Y HIFH ET
OB BDH, TN EICREEDSEL KY)
RHbDELTHH-TWD, Thbb, TORSIE
BN b0 THD LWV HMESITOEMRN
bbb, OFVBMEBRLOMGTIL, FOHH
AT LT, F TR EEERBLL T 5D,
FDOEOIBTTERETDHHOENLZZE, B
WL FE TOERDOEE L 5D TH S,

KIFEOPRIIL, — ANDFAEOESITHT HE
RIone, ZORAENEEOEE T 5 —>0OH,
BERH LV BRI TS, 2O EY
TIE, 101 25 105 £ TORWNFIZEZ HET
BENEHAL TS, ZZTIEMOWHTRE o0
F 7o T, INEREmBRE - TWND, L%
HBERFETIE, BOWREE D Z L Tlmn A4
— M T25DE0, ZORMONTIE, HDHERTIE,
FOI=FTa2ThE L THIEEL TV,

PP RREICIE, HERRCam DAL B D & [FlIE
2, FNEWITLT, MWCHEORNA S 5,
ZORWRTIE, TFEAFEEOFIZH D TRIVOHR
NIDO—EERTNTH D (Z D HITHNTIT,
Murase 2023 : 93 &) 10, 554, 101 25
105 ORIWNT O L D ICHAR B OE 2 & 5
ROV OIRN S AET D, 323 HiCThbiLd
HENZ X AV OFFER, PIRIICIIRE SN
TV W HWw o EER b L, ByvAEEETR
b 28R %26 > Tnd, BIOEWHEZT UL,
ZF T EEHS SN TORWIWAMRE L TV
HDOTHhD, ZMEIL, FESLHEROHNDOPT
BEZRD TR, ZRE L bz, BT
HRIVONOP CTRENEE > TN DTH D,



L TR OREICB T BB ORE D LHEIORENZ SN T

SINE R LORINT HUE, E AR 72fRER<e
EZ DR LOIZT S, L) 23 i TORK
CEHBIIABT AL TIIAW—FT, HEDE
ZIWCHIRZ R LEVIRD 2 &1, BBRE 2N
72 b DI LT Z 22T LD -
TWb, AR Z 2R L DIZ LTV &
W) THERAEDORE & 72 B EREFSORRBRIE, fhF I K -
TXz b, HEEOFIFT S, 2MEFELO
MW 2T HUVIE, 2D ORED il T 5% %
ZMEICHT-6 LTV,

Z OEE, WEREEOSEIZA LGNS DT
LD, MEO—DOORNE LR THRT S &
IEHREEDR, FoTHIUL THELORIWIZfT &
GO THEZD] ZETHY, AL AN
7RIV E LT D FEHIC 72> TWDHDTH B,

3.23. T{EHAFEORTHAINMT-o-TWH I &
HEN I FRFEDOH T EIT > TNDDH, —
Iz, EERERCRBI 2EOR THEIT 17
HAT) 2175, W—NVEREL, MmO EHRE T
Do ZOHEENL, W OREDOEMOLE L I1LK
< EH, BEORETHIMIMEEZ LD, T
EHZDMEUTHRDEES  Zf ORI M )
ThY, #ZHE LEZE LSRRV OERM L
IIRES BTNV D, BENTOHEMDIMIZ
xFUTHA - AEENE 2oL &, HEhx TIEfE
REfRIZHEL, BILES H Z EITR L TRV,
AEGE « AR D O R G 172 TIEIAE RICIZER
HENTW W, 228725, BN 725 £ T,
FOREHTIIKDL VBT (BREREL
DBERIZOWTITRS 2018 IZFELVY) I,
ZIUTK LT, IHFEREE TR INHHEANOERM
X, BOLEZDRDONLRNVE 7 (BFOE
TO) REOEMTHY 25 (L, TOHNLE
LY, 23U, BEEE TRl D O RRER I
HIFR IR HNARTE LARWEEEHD & D725 T
B D, PrEEstah CHANIX, oz LRV OR]
TWERNLGTHY 25, ZhbIZ, KREDYE
M TE 5D TH D, (FFHIRV ORI TIFTFENR
ERSNDEV-TH, bHAA, EEOHMHIZ
X, B0k, AT, EiRIC BT DR
DEDEWETHE & SINE OSLIGT R > T
Do REL VI REITBWTHANLF I —EDHE
NEFAESINTND (BIE T8 221 - 2>
fE—LT&5), NP ZIT, GOFENELZ B
THDOTHIUE, HENIMNETIEIHERS D,

18

7ok 20X, HERXA O OMES - HEEMEZEID 5L
X178 T 5 & o, EimlcBINEFICwESH#ITIC
WT HHLERH T D00 LivRn,)

AR O FREECHENT, SO LEWEE
L TWD, 154 DA CHEEN, BEOMWAEZ
NETOLO BT L THRE LET, 3.2.2 fi
THIER L X9, Zhix, T TIcAET v
MOWORNOIRLEFRETHD (HHAA,
D=LV T TORWOFFELCH DRV Ot %
B LENEZWRET 22 AEETH D, OF
D, BWVOFNR—DDOXRFED FIZEBIRIEL T
WA Z EIIRM ORI OLELE L WSLARETH D),

MIVOFRENM WO E EFEBL T
52 LIV OEREDH LICA L— R IIBINE
Nz LCODERT DL 200825, &)
DY, FEMA S DO WOFfiNEL8mL, %
NEHMELZE LTYH, 2INE RO % 22
ML, TOHEHFEOLETEELTWD L, T/
WNTIZRS TZRNVEWNI ZENERZD H D
H72, e s, Hojiie UTHEMEL Thizs
INFENT & o TITHETO TR E S AV IEREZE 72
HDIZH DY, ZTHETOHLDOEE RN T
TRV, FOWE, BOWOERELRTONR
EEZITTHRET AL VST N5 (b
DRIN & 2 FEO VA B % FTiERR O TR 2 R
92 BARHY 72 BEF-1E, Murris 2000:43 2% 2 18) 13),
3.24. T{EXFEOHBME, HDVIE, FEXEEIZ
BiF2HBFHE

[HFROTZERFEO T T, ESOH L IZHEN
EZD5HEN 25D (45, 79), HEIPNFES LiZ
BICHTET 5 L0 5 BEIE, TEsEEoLr—v
SHERFHE TR, FELDRERETO (B
ZHLIIHFERETOD) BEOTTHIZOFTE
THEHEBETHD, BEDOHRDOPFIZONTL, HF
sEEomETCLIELIERZ o TV 5D,

FEFIZ L > TE, ORI FLEEL
T HREEITH (FRFEHREH CTh HLAREN
KOMIEETOHREIZLD (2023412 A 16 H)),
A O3 R CIIAMICEE I 2B E LI
WS, BIRERL o TS, MFICIIRS IR
THEEELEVWIRTT 4 TREENHDH T,
WMTORPFTEEDEARWVERE DL R, ATH
B SRRSO TR THD LIRS
TLEIN BEOIWHED LD ZRESHENR



FOR T35 5 R M AR e iy &5

DD EWNIHERIDBBCEINDR), TR LT
WHEENHREEENTLE Y A EWVIERRE
Loz HFEALSILW] BENIH ST
LEIHR), MRICEL-oTEmomnNnIEE->TL
F &, WENFRIIL > TORYT 4 T IRBEHRFN
2HHD, TODH, MFIFEENEORFEICE
WTHER SN AITATIERWES S, —FH T, %
FECHEIMOEEEEA T ETREN LT
RUERICBIMLLT K R abH 5, — W
e bowEN B HEERE R A ILET 2 5E
HD, TDOR, HEIOMLANRED L H57:H DT
HDLRENAEOEZND HDIFTIERL, X
ARICE > TH SN D REFEHTHA 9,
ZOMED, HDHEWRTITHOOGSIE, REEe
el L CHFEITERT A 2L, Thbb, &
BIZBEZDZEOMMEI L L X2 RTHOTH
b, TOEMRTIE, #ENZROOND L OIXHE—
72 B e Tld e <, RNBLAY 2R A S 219
HfiRHRETH Y, BNMEOEEZEELRTT-DOE
RSREE Z S ATEHNH Y FThoHENWZ D,

4. Kby

ARG T, EBEOIFFEXEEOMT 2 M2 Hb
T LTz, £ 2T, 2MEICLDBV T %
U7k IEFROER, BLV, 77l
EOWELEBRFA L, ZHUTTREHE ORMED
[AHNE) 2z DRHEREZ72TRBR T 5,
R ZER 3T 9 RO ORAL D L5 & TR E A
HL, ZOERIZOWTHim Lz,

AR EF 7 EmioREIL, & TH ET
<Wolz) ETIEHRW, Y07 TR, £b
HMEWV D R CREICHE R LE S k4
EHTL B L9 7 FATIERW, A, FEED
XREDER T 2508k - T HIchiz> T [ EF
S WVo TWAHIHXEE] TlidZe<l, Hx T MEYE
72T extit (b LT e TEFES Vo Tn
WIS ) Z2H B, 20X, £ ok
MThH, ETRRLEL I ZREVTZ@ LS
DIREVNSODZ LR LT-WEEZXTNLT,
FARM R IR TIIR, WO bOREOTIZE E
NOBRICIEREOERITH D,

EE
ARHFFEIE, JSPS BHfFE: 23H00563, 22K00024 D
Bk E= 7= b D TY,

19

(fw =

%5 55 75)

BE R

1) Lipman. M. (2003). Thinking
Cambridge University Press.

2) Jackson, T. (2013) Philosophical
engagement. In  Philosophy in
(Routledge), 113—123.

3) IRAEA (2018) [BxHLFEI VI T &
0 W25 100 5% E TOHFFEAM] L%44&,

4) Gregory, M. (2013). Precollege philosophy
education: What can it be? The IAPC Model. In
Philosophy in schools, (Routledge), 69-85.

5) Goering, S., Shudak, N. J., & Wartenberg, T. E.

in education.

rules of
Schools,

(Eds.). (2013). Philosophy in schools: An
introduction for philosophers and teachers.
Routledge.

6) ARz (2021) TTHFAIZ B 556G ik
EROWTEARBRES Y OB — TS
B W 2l LT— ) [RBL
*fERl, 3%, 12-23 H,

7). Droit, R. P. (1995). Philosophy and democracy in
the world: a UNESCO survey.
https://unesdoc.unesco.org/ark:/48223/pf0000104
173 [ A& BT 2024/1/12]

8) {MEF L (2014) [TZ &b %) Txfat )& A
ENEETH] WHERE,

9) mffiE, AREAM (2018) [Z EH D THHKL
T RO DOREE], KR HRE,

10) Murase, T. (2023). What makes us P4C teachers?.
Tetsugaku: International Journal of the
Philosophical Association of Japan, 7, 78-95.

11) A 2 (2013) TTHFRAIERR & 13023 12D

hT B —BR—TFHEOBRNE—] [F

Eb DI O FEHENE (ILHE—R) J,

FHERFRFPEA SR PR 98~

v Y= MREER 2554, 8598 H,

AR T ZE S (2015) HEE Rk

ERT AT ERARBHREBEFOBE - <

FERH Mwel) >ORBUTHT T — ]

13) Murris, K. (2000). The role of the facilitator in
philosophical inquiry. Thinking: The journal of
philosophy for children, 15(2), 40-46.

12)

(20241 A12H =)



FH : B iR ORI

o

T

(LBNEREIZFE#R)
(1:58)

XV, 2o k—- - [IEER] . -
W )— 2 [IEEE N £ D]
Wl LRI UAL—L T, FBERTFTA
DL FT, 2—FbmaeHtdb
JFTliEZenL, ZxB3H50FTHRN
DT, bbb llolzb, LTH2
FVEFAL, BbHAALLNG2LTYH
WNTT, FEZETTLe o725, IRD
NEfFEA L THIF T IEEn, BTN
HRSTHANE, HFEY Lo T
WAZE, AL THIF TSN, [0
LT EE o T EEWTENENE R
h, ZOMESTWDENRED, [
LEDPDADB L RS, AR RTE
DRLID6L D LI RFEFITHTL
téw[ B JTIEAS HDT—< 1% TH
OB E L ZEF TRFICTHRETT

. *3\_—.1/ ),

BIFAEEOWEE D & HEHOEENZONT

Do ZAUT IR EDDOFNTIZRWVWD T,

BIREMTENS BN, BODOEM, &%
BTN b D%, RFTTRE LD
TLXID, NZERD DI,

(3:40)

INE, BIChbrob Ty —ARL v

FLyiarEBOTREWVWATTIT S,

ELHNEN) ETARYICADEED =
2T VAR LEESIATTITE, o029
ﬁ%f#k#,w%%&i@k%@%@
WA LRV ERY AR NS L
THFE, B ®%ﬁkﬁ%ZOTTO
TIORFICLEWRERS T, FEFT
T,

[ < BWVDFAENRFELZET D]

T

[=
T

[

LIFL#EDE T,
(4:45)
O HYIEHOAFTV REL RN EE

W<°, FARRELRRNDA L7200
B NFEZRET TSN,

%E%# T BWVDRAENTEZRIT D]

H—, Par < bV TT R, TNENEB

B TLIEEN,

TEER]

Llo>TW
HHT, RFEIZLHLLH &, ENEF-T
WA ESNWT RS BRDIONDAEL &
WEEASTEDT, 22 TEERETIATE

20

45
46
47
48
49
50
51
52
53
54
55
56
57

59
60
61
62

64
65
66
67

69
70
71

73
74

76
7
78
79
80

82
83
84

86
87
88

Wi S, HF/EZD]

[E@@%Ek@%@%ﬁ?]

[£7

T

LI LIEER)
MndH D EFTH2 s LEN-SWEE EA
EAMESTLIEE N,

(5:43)

&)

)

Ho—m (FAEODEZ %) #HZ T
F A0 B2 L ZR IR I ER AR DN EE LA
S>7=DT,
AIEADOERZRFICLEWVHIOR
RphTTITE, —ERADOBREFFO L
ITNERFIZLTONRESLSWNIT RN E
BolzdDT, 22 FTRFIZTRE LR
Wi ko7,

%B)

®

CHADODERLES-TH, WAALR
@%ﬂkék l>T, KFIZLZWeo
THEHIRDE, ZHENIZESBTHW
W R LSRR L 2D D L EDOH
TIEE ST, ZARICES THWLWUT
ANDE IR TEIT mm#ﬁofm
FNTTITE, Wz o biTEn RV

EROLDITRKETREREED CVET
Wi b EnET,

(7:10)

@

FEiXE OB EZRKFIZL TV WD
BRRATTITE, Sox2AEONHESYY

DEMBERF-TEZDLZ LITHAEL S
WEESTREESATTITE, iAD
ERAKEIZTHOLFNIZENTOA
ELEWEEHISATT L, BODERE
FFOZ LM ADEREZREFIZTDHIOH
HDAEL SZFEDL RN EBNET,

[T Z 5]
(7:53)

T

ASENWTTRAIZE R, LESTE-0IF,

2F D, ﬁ%fp@aﬁ&i))ﬂﬂ*ﬁ%%of
X0 -T, BOLOTHN, i AD
HLOTHNEHE SVALRRND? 5
TZETTEt, B2 EREBoA

TTITE, ZAIE I TTIN2EIALL
YEONET N2 EE SNTT N2 2R
Dy, BOOEz ENERERT- WO
EREFOoTW O DX, mEL SV,



89

90

91

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

FOR T35 5 R M AR e iy &5

5, &S RDED, LIV
LETNn?

(8:46)

®

® @

HE < SV o TV EViIEb xr - b
BV, BoOBEREZRSZ & BRI
THRWTE, 22T, BDOEREZR -
THAEFELAWIRD L, BHOOER
NOALEL SN TV RIS, 20
5, HR LT, ZAb, tAEEELZL 72
W, K SO EFE L2 < 72
Mg o> TWI, ZARE LTI LA,
B> TEZEFTHEERDON DML 72 <
T, Bz, >F 2 —NEFET, ¥Fa—
KOOI L —RHFZRA>TNIDORE
72 Dh, AXDITITBENVLENIAT
AV

Eobb AL SRV TTN?
Fobb AT ZLEL S, &
HoT, Fx-TL T EITE b TN
XFEHEAN?
EooTHHNIWWE S, B A
ICHEBEINT, BODBEZ N EboT-
STV DR LHNTKFICT RE - T
THR, WEICEICEX T EEZ D>
TWIHIFIREZ T b HDALRRNT
T

(10:15)

®

HoBNbRMT B> THD Lok
WTT D, A TAN ) —IT=\\N e, By
BA = AMT, RENZTHEWI 0, HD
—, MRFENRVOIFREQD S o7l
D72 ATTITE, MixEnin e ZiEkR
FIZTDHLRRNTT D, T, IoEXEF-
e BTN, AN EINTT ITE
fELHR 9 > TWI DIX, ZIULEN
DEREND D, BIOFER A U720 )
2o RADEBILIEERENT 2L B
DEZFRB Lo ETND-TWNI DL
HDHATTITE,

(10:59)

®

®
®

h—, Uod, B TREWNE, KF
7RERG T o B < T EE LY AR
THEEA, b —ENNTTN?
[FORERNEZHE 2N H1EHE - TR
EREEHOLONRH T, ZARNPICH
5, BOTIEEAZLN WD EEZE

21

135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

(%5 55 2)

TRUNCT B, PIETCINEZEET
DN OTNIDEFET - TIZ ETT D,
Jitachrd

[V E D]

T &, FEFETFTTHADND L,

(11:28)

@ AEACE, BEPKELSH-T, 2D

?
T

JEAEDOHIZIZRENC LW D o B WD
e, EOTHbVWRE WS NH D L
PO TWHEEE L TCRETELEESAT
TIFE, 2D, TENEZ A, hob oWV H
IMKYIIZER Y L AERBEEETY R
"l, BrotXl<{bnblholoATT
&,
ZLEbAEIOMWST, Z2 LT A
o THDONRH - T, KL DY),
KU LW DIETKYI Lo/ o T
ZATHKRDS LR WERTAN?
EHED, RDTEHr—o>DMEIX, £ 9
WO REIZRE D E L TORB-STHLO %
Bz T oORE N E VS BIWVIICEB SN
I TTRR, SoEFoHATNIT, AY
N2 WD ENEFFobo 9 &, il
NEFSILTED, GELTED L bewn
T2 b ETEBE S SWEENTHE
RLIPNTT D, BHZHDFF-> TV D E
HoTWIDIEHLERERESHTY
WWEo b, koL TEETY
S DBNNDH, NN 1ED TH
TN WE, BTV E R o
THEETHLDORNND - TV
WICEBINE Y TTh, 5ETOEIA
DN b, bR DHI1TERE Enen
SHEWVWCTWZATTIIE, Euv ) mi7s
DZEHITTR,ZEITDHE, ol
ZH L LTHREATTITE, TOMIT
EYBEWETN?Z 509NV
BTN b D%, FxITFF 72139 3
WATLEI!M?
Fo7=1Z 2080\ o T a2y, ,
ZNEHLZINVIDITHE Y - niE
IMNNATLE N2

(13:11)

®

FEILIRWVER Y 2 IR BEIT R o 21T 9 A
EESIRATTIT E, ZOEMAEN, 5
S TT DRI, MXHIFEN 2Ry



181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226

T NINDFEAED THEDNT

®

©)

FH : B iR ORI

Do oSTIEI MAEREL LI RNTTN?
, HEDNT] EE 9]
il b NZiFbrd EEI o
TTITEZoBLDIEINB LV RN
TR D F DTG, BENI W)
Akw\ﬁamn%oﬁ:iiﬁm\wAA>¢ﬁ
Wnig b o= LET, AR
%$0#55%Léofk9w9k_%
T, BIZIX, 20, flENFETFTHELAE
T

[V LEWHRERE B

®

FUE, AN, BAES TV I nE
O, #axhz, TDRIZ, Hbobla KEAR
Lz, Eﬁb$@<fﬁA#%éL$@
WTTD, FEITRADNDAE D AT
Wz Zpnip b, Moz 325ATT L,
Aﬁ%%k#%é%%@h#%h%$w
ETENLMAEEDRNEL HIZLT,
RICEG Hh-E LThH, BUon=5
72, NERELTCEEZsTW IR 4T
REZFNTELL, NMESCoIFEILER
NHOTRIEIDRELL 2N T o EZFD
ToTL b robalXEoTW
SELEL, HOEMLENREE S0
L%,

(14:51)

(W

HOOBAEZE > Thholz 6> T
Mol T, EZITE DI Db
T, FAUZZIVTIEDR, WWERRTEN
R 2 TRLL 250 [BEE B AH[]
SFEONREST2E 20 bLHHATT
JE, Ao EEZnEns D
A2 A0 U 20T 2 [l ER & %,
B OIRIEZ —DIZEE L7V, v
B, BERAC 20> TRNEL
77

JAO D LSS PT 5]

?

@

HALZE STV T I e ?

BAEZE TRV —oD Z LITHEE L
RNT, WAARE DK LT, P B

it 9%, Il

BOHIRMIZIE, FAODBZE>TNDHOD
1%, MBIXIENDOANDOERIETEET] -
Tlﬂ INDBENILHT=DH BT, %
EOI2MESTVEDIE TEHE-HLTYH
WK ] o TV IR A>TV H D

BIFAEEOWEE D & HEHOEENZONT

227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272

22

T

2, BoOBEE L7270 o Ty ) Al
Wb EBoTWHATTIFE, THEIX

5, BEEZRESTZIE O B0 e n
FIZES>TWAATTITE, £HEOH
B & LTI, AR, Fllenir bk
72N THED W E, 2575 L, 130
DONDEAEN AN A GG D 2 LR T

Ll ol XM TE R RoH
2IOALRRWVN o THE-ST, 950
I OMMENDO THGIFEARZFF 721 )
B EnET,

(17:00)

HERSL BWTTh, b o EERIE RN
DT, FEHFED Lo TRWVLAD, &
DO L 272 THWWTT X,

P LEbEbT 5]

T

EITIMN2EI A, BRALERLIMI D
TIHEoMP LR TETITFEZ B
XTI L _RER2WNWTT N

[FEIDIDT D]

T

L) Le_XbZ 9L LTHALRR
T, fapBENOW=Z ERBHIVZE O,
EIHED, FFEDONINOMES TS &
—MIZ, AL TELR HSATTR, WAL
BREWERHoTZIEI>NELLANE
B, E9TTN?28NZ, Lo AT
Hhob Lo ATFEEZET T,
BMEALDRNBLRNRE, BN Lo
THEVWTT N2 Ad, 50T -29
BLLAWEREST, HEEXEY R, -
TWIHI DL, FETHLEETYH, £HFRIC
EoRbOIELERESATTITE, T2
72V BRIEWRZE D NSRRI D D o
TANE, BRZEINIDIFERNIE I BN
WA S TWIEETEITIEFF> TV D A
EL BB 2 TRWeD, AN =FEEH
HOMNRoTRB LT, (BEE) W, L
F L7z, T, BA4EZo=FEO N, 7R
Dy, EOEXHFR—FBDNDNESN LK
WiE72 b WS UM, 7R ADFADOHTIX

LEL7 ...LELZR, W, 2o D
X, BAFEVZIVWIREE LS DEEF
Lz Wi ERRBHITE Y A TT X,
BT E, BooixE>s L ThnoT
WL BEELELDEELNRLEND,
T, BB B TRADZIUL, FRZ2 A M



O T3 5 S5 B M AR i g (% 55 &)

273 W&, A ) X bREE&ERT- 309 BODT, 2D, NlIZL>TEZTHD
274 WebDh, DA, RATVIMN, o ThH 310 NI A VAVE VA AV/EvA
275 DORHDH X RECNTH06TT i, 311 (21:55)
276 b, BAEFVZEINIDEFFLT=L 312 T MW ATLEY, SFETOMNLE SR
277 W EFESTVWBATTIFE, T 313 <Th, O, Zh, H, & IHKERDOT
278 RAMNEDI V) RIS TND, H—& 314 THhETA, FEHZE LD ENLRWN
279 VAT, THRANENSTEAR 315 ATTITE, ZoGEEbeEb Y I T
280 ICWWAEZXF U oD 5T 9, 316 ADFEE S T=ATT L, T, Zhos5d
281 RKYFEH - LRIORCD FRHDHA L 7 317 LBHEZE LT, BaED, B2 WEER
282 W T L b B ro & LETHTW 318 T2WN72 R0, S, KR Y 7 T T A XEND
283 D DINRN IR S T2l > TR L T, W 319 T-OICHHEWRTIIIEIC o2t 7o
284 MBTLE D, FRIZEIALSRDHZ L 320 THbIFTT L, ZrbZEo0nH I
285 VAAVA YA ST 321 RERET L DR ORERONEND T
286 (20:13) 322 EVRGIT R ENTEREI RO L,
287 @ Zo&SoCh=-o0BM, £h#EIIL 323 T, bebo—MlbooNRn, 4 HZEDOHFEN
288 HEEFS TBWZIE ) DWW RNTHAT 324 NIRRT T=DIE, BRRVME& -
289 TUFE, Ie Ay, B2 VTR WRE T T 325 TEAREDD, FHDOFERHAED 72
290 RIRNWTTITE, EHED 3 ODRNT, 326 Nol=THh, 1, EARLORH-T-
291 EO, FIUIASOELDEY b—EW 327 DRENRWVMEERE LT, FOlIETHD
292 I, 2909 RrT AR Z R 7 AR 328 D RAMABRIZOL—TEE b ok
293 BTNTR, ZONIR—F—T A &Pk 329 FINND, TR AMNEIUTZE ATRITKEFIC
294 OT, EEWMY ARA], £HESHLDIED 330 LR TOWNWA LR 20 ENES T
295 MANAETR DI DI > T 12D, R 331 LIRNTT N,
296 — X =T A4 U EXDT, XY RA]x 332 ? KEHMRHL—
297 7, 333 T &, AKBEAXNDL—0 (5, WOfiEH
298  (21:12) 334 THWVWWATTUT E, WA, £
299 FHERICE-TEZ B 2TV WA L2 335 NNKEZLVHIREN LR BV A
300 W THRWET, ZOXo&5o7z 336 THIFE, THEHI-ZTDANERDR
301 £o1z, Mtz ZELRWE S TEST 337 WeED, FOWDIEINESELEL LW
302 wékzﬂbf,xoﬂbmﬁo%%o 338 S, BEIR DN STV EADH Y
303 eh, RHLBE% Y, 2213 bro LK 339 STWHIDEE I H ko LEET & REIC
304 %ﬁ@?ﬂfn<of,ﬁm%®m$k 340 RBHDOMNRoTELITbroE LELE
305 BN Z ZiEE-> Th Wz ] - TR 341 12,
306 STWHE AL, TOHSDEEEE
307 S THEG TEOMNVIATITIE, A
308 FFELHVEVRENDLA LSRN E

JLAB

TIX, #HAIDHE,

HEFX, FEDHS,

() ML, ETAORR AT,
[ ] WL, EFITL DM,

23



HOR T2 = R ARt e i 5

CIRERER D 5 72 AT HE

%5 55 7, 2023

(N
2
A

ARGTIE, RGO H ZHREOMH T b 2nRIETFITFIOTHIRIC SN TR LN 2 ARERNTT 5,

(F—U—F A7, IR

On Determinants whose entries are Reciprocals of Binomial Coefficients

Yoshiyasu YASUTOMI*, Fumitsuna MARUYAMA **

We notice the formula of determinants whose entries are reciprocals of binomial coefficients.

(Keywords: Determinant, Binomial Coefficients)
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Practice of “Japanese Expressions” at the National Institute of Technology, Tokyo

College; Research on Japanese for technical college students

Junya AONO*, Kenta UEYAMA**

Liberal arts education is essential for future engineers, and for technical college students to live in a globalized and
diversified society. However, there are few reports on the practice and improvement of liberal arts subjects for technical
college students. In this paper, we report on a practical example of the elective subject "Japanese Expressions" for fifth
grade students and advanced course students in the National Institute of Technology, Tokyo College. In the class, students
researched and presented their research about Japanese language and culture. Through this research by technical college
students, we found the achievements and future challenges for liberal arts education in the technical college.

(Keywords: Tokyo KOSEN, Japanese Expressions, Japanese Research, Japanese Education, Japanese Culture)
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Development of an Ultrasonic Vibration-Assisted Scraping Tool

— Development of the Vibration Horn and Preliminary Experiments —

Hirotaka TSUTSUMI*

Scraping is a manual surface finishing method that offers superior flatness and lubrication. "Kohmei-tan", a red pigment,
highlights "high spots" on surfaces, guiding craftsmen to achieve a flat finish. However, expertise in scraping is dwindling,
leading to a shortage of skilled successors. To address this, recent innovations have merged scraping with ultrasonic
vibrations. This ultrasonic-assisted scraping tool lowers the cutting force and boosts accuracy, allowing even beginners
to achieve results comparable to seasoned craftsmen.

(Keywords: Ultrasonics, Scraping, Fine finishing, Skilled worker)
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Construction of an Automatic Calculation System in High-Performance
Power Converters with an External Computational Circuit

Hideki AYANO*, Makoto OHMI**, Tatsuya TSUKAKOSHI*

This study evaluates the feasibility of an autonomous power converter system with a relatively inexpensive single-board
computer. This system measures output current and voltage with the same level of detailed accuracy as an oscilloscope
and continuously accumulates data. This data is processed to automatically adjust control values. Conventional power
converters often operate using control constants preset by designers, with limited adjustments for driving environments,
aging changes, and component variability. The proposed approach extracts features from the measured and stored data to
automatically calculate and adjust the optimal control values. This paper shows the construction of new external
computational circuits and a control circuit board. Furthermore, it presents evaluation results when the system is applied
to dead-time compensation as an example.

(Keywords: power converter, automatic adjustment, single-board computer, dead-time compensation)
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Fig. 3 Photograph of current transducer LAS55-P.

Table 1  Specifications of LASS5-P.

Primary nominal RMS current 50 A

Primary current, measuring range 0~+70 A

Secondary nominal RMS current 50 mA

Turns ratio 1:1000

Supply voltage +12~+15V
TTCHEI SE D,
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(a) Photograph

(b) GUI screen
Fig. 4 USB oscilloscope BS10

Table 2 Specifications of USB oscilloscope BS10.

(D
2
)
(4)
)
(6)
Q)
®)

100 MHz Analog Bandwidth.

40 MSps Logic Capture (25 ns).

2 Analog Oscilloscope Channels.

8 high speed Logic Analyzer channels.

Serial Protocol and Logic decoders.

Windows, Linux, Mac & Raspberry Pi.

Waveform, logic and clock generators.

RF & Baseband Spectrum Analyzers.

¥eaZnEhord, Fig 4(a)lE, BS10 DAMEIGE
THD, BSIO 1L 2 F¥ oD 7 F a7 gHlMn
TX, | Fy b7 o 7k
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Fig. 5 Photograph of Raspberry Pi 4B.

Table 3  Specifications of Raspberry Pi 4B.

Broadcom BCM2711, Quad core

CPU Cortex-A72 (ARM v8) 64-bit SoC
CPU clock 1.8GHz
8GB LPDDR4-3200 SDRAM
memory

(depending on model)
2 USB 3.0 ports; 2 USB 2.0 ports.

2.4 GHz and 5.0 GHz IEEE 802.11ac
wireless

2 x micro-HDMI® ports (up to 4kp60
supported)

Micro-SD card slot for loading
operating system and data storage
4-pole stereo audio and composite
video port

2-lane MIPI DSI display port

USB connecter

LAN

Other connecter

2-lane MIPI CSI camera port
Raspberry Pi standard 40 pin GP1O

header
Bluetooth Bluetooth 5.0, BLE
rated voltage 5VDC

perating temperature]0 — 50 degrees C ambient
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Fig. 6 Control circuit board.
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characteristic when the compensation value is
changed.
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Fig. 10 Phase currents measured with an
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Fig. 12 FFT analyses of phase current.
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Evaluation of Sensitivity and Resonance Frequency of an Optical MEMS
Pressure Sensor with a Stress Concentrated Diaphragm Structure

Hiroyuki NIKKUNTI*, Hiroshi ITO*

An optical MEMS pressure sensor with a stress-concentrated diaphragm was proposed to achieve high sensitivity and
broadband. The dependences of sensitivity and resonance frequency on the diaphragm thickness in the sensor using a
glass substrate were considered theoretically. Compared with the flat diaphragm, when the diaphragm thickness is 0.15
mm, the sensitivity is approximately 1.44 times greater and the resonance frequency is approximately 0.99 times smaller,
confirming both high sensitivity and wide bandwidth.

(Keywords: Optical MEMS Pressure Sensor, Sensitivity, Resonance Frequency, Stress Concentrated Diaphragm

Structure)
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Practical efforts instructing beginner students in how to use equipment in
fundamental engineering in English

Takahisa ICHINOHE*, Sakurako HIROIKE**, Shihono KARIKOME?*,
Takuma KUMAZAWA*** [taru KATO*

In this report, we describe examples of the practical efforts of making the equipment instructions in English for beginner
students in the electronic engineering course of “Fundamental Engineering” in collaboration with an English teacher. The
instruction manuals with many visual aids were translated into English. We think that employing these efforts can reduce
the resistant feelings of the students who are not good at English. We utilized the translated manuals for instruction so
that the student can use electronic equipment such as an oscillator, while checking the student's understanding. This
instruction was conducted in English for 30 minutes at the beginning of the class. The students’ responses to our
questionnaire revealed that 10% of them felt that English is “unnecessary”, while around 40% of them found the class
taught in English “inspiring”.

(Keywords: a class using English, cooperation with English teacher, global engineers personnel training education)
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Practical Application of Cloud-Based Braille Translation System
for Documents with Layout

Akihiro YAMASHITA*, Katsusht MATSUBAYASHI *

Haruki FUJIMAKI**, Ryuta ITABASHI***

Braille documents do not incorporate visual representations as information is transmitted through the sense of touch in
the fingertips. For instance, there is no variation in the size, color, or font of Braille letters, and the layout remains fixed
and left-justified. On the other hand, printed documents are designed to optimize readability for the sighted individuals,
utilizing elements such as columns, bullets, visual emphasis, and supplementary expressions using typeface size and color.
Therefore, the mere application of Optical Character Recognition (OCR) to convert extracted character strings into Braille
is inappropriate. To enhance readability for the visually impaired, it is essential to separate the document into its
constituent elements, determine the relationship and importance of each element in context of its content, layout, emphasis,
etc., and then reconstruct the document. In that sense, Braille translation of documents with complex layouts requires
manual human intervention, demanding significant labor, time, and expertise. In this study, we developed a model for
analyzing the components of the layout of Japanese documents and a model for predicting the order of the components
using LayoutLMv3, a deep learning model, as a backbone to improve the efficiency of braille translation. On the other
hand, while converting complex documents into Braille documents while maintaining high readability for visually
impaired people requires substantial expertise, the accumulation of such knowledge has been insufficient thus far. In this
study, we developed a cloud-based Braille translation system that incorporates a deep learning model as a Braille
translation support function, aiming to improve the work efficiency of Braille translators.

(Keywords: Braille translation system, support for the visually impaired, document image analysis, deep learning)
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Expansion and Integration of Advanced Mobile Multihop Networks

Akira TANAKA*, Natsuki ISOMA*, Haruki KANAZWA*,
Keisuke GOTO*, Kousuke SHINKI*, Yuto SUZUKI*,
Aoi TAT*, Tsubasa HOSOKAWA*, Marino MIKOSHIBA *

The Information and Communication Lab (Tanaka Lab) has developed a variety of multihop networks with smartphone,
microcomputer and Field Programmable Gate-Array (FPGA) terminals. Our multihop networks have many effective
functions such as a) optimal autonomous routing based on the surrounding radio environment, network usage and failure,
bandwidth, energy consumption and terminal specification b) multimedia, message-passing and high-resolution
communication c) barrier-free communication d) group drone and robot control e) mobility prediction f) clustering g)
adjustable topology h) distributed database i) 3D map generation j) interconnection with Mobile SINET and internet k)
high accuracy positioning 1) server control m) MR emulator and virtual router control n) Al support o) distributed shared
memory and distributed processing p) network security, and so on. Our networks can be available everywhere even in
difficult conditions where major networks are not working; therefore, disaster prevention is one of the potent applications.
Variable interfaces provides rational data application for “smart cities.” We transfer a portion of our networks to online
network and programming education system developed on servers. We now advance these networks and interconnect the
networks with each other directory, through Mobile SINET and through high resolution system so as to expand the area
of coverage and to share network functions among all the users.

(Keywords: mobile multihop communications, distributed shared memory, distributed database, group mobile objects
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Fig. 9 Network and programing education
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Fig. 11 Online education material with Al for networks, programming and hardware
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Verification of the possibility of biomass production by the culture of
microalgae using deep sea water and granular activated carbon

Ryo SHOJT*, Akane KUBO*

Biomass energy using microalgae has been attracting much attention. In this study, highly efficient culture experiments
of marine microalgae such as Dunaliella sp. and Phaeodactylum tricornutum are conducted using deep sea water and
granular activated carbon to verify the optimal mixing ratio of the culture medium and deep sea water and the amount
of granular activated carbon added for growth. The optimal mixing ratio of deep sea water was found to be 25~50% in
the artificial sea water, and the optimal amount of granular activated carbon (GAC) added was 1.0 g/L for Dunaliella sp.
When the ratio of deep sea water was 50%, the GAC addition should be between 0.0~7.0 g/L for Phaeodactylum
tricornutum. In the co-culture expriment, the specific growth rate was higher when two types of microalgae were added
in the same ratio to the medium in which deep sea water was mixed with f/2 medium.

(Keywords: Dunaliella sp., Phaeodactylum tricornutum, renewable energy, proliferation rate, co-culture)
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tricornutum ORI %Z K> 5 XK%E =7, XD
Yp [Abs] 36 L U, [Abs NZHIE S A7z RO E 2R
T 5 2 & T, MR Xy [cells/mL] B8 & Y
X, [cells/mL] Z R 5 Z LN T&E 5,
Dunaliella sp. ¥ X W  Phaeodactylum
tricornutum DFMRIEIL, FEFEWKDOPEE 680 nm
FBLOV440 nm OWSEEOREM AR (1) BLW
X (2) ITRALTEB L, W, i 1
em OF 2y MEHWT, SHREFHT L vl
EEAT T,

Y, = 0.0239X, + 0.0060 )

Yp = 0.0126Xp + 0.0123 )

23. WEEERBEAEFR LR O BE

Dunaliella sp. & Phaeodactylum tricornutum
DEINFENUTDONWT £/2 Kot B IRAT DU E
KOEIED, 0, 25, 50, 75, 80, 90, 100%DE%:
1% 4 100 mL FIE L, 100 mL =47 A =223>
(2 30 mL 23T T AN, D%, /2 BT
3 HMEE/REZIT o -HKEZWIRE 1.0Xx 10
cells/mL 725 X HIZINL, 4 vFaX—X
—INTEEFERZITo72, 1 FaX—FZ—HND
IREEIL 20£2°CC, MEEITA 2000 lux, 10 IKffH]
B /14 REfEIRE CTIT o 72,

2.4. BLRIEMEIR 2 AV IR ORS#E

KORTEMER 2 0, 1.0, 4.0, 7.0, 10 g/L ¥
L7230 mL =A7 7 Aaz&KRNEIC DHEL
7o T=A77Aa%2 9 >HETHEHELE L
T, 24 Rl 2L OWPERH T Z L D720 3 O
TR L, A L2 oMk L CisEE - e
IXTERWED TH D, BRRIEMEREINEIL 20
ml #ETHIM LT, & Z~, WEEREKOES
DSR2 EE L4 1000 mL HE L, 20 mL
TS TIHRML, ZOMOEIET 2.3 LRIT
FETITo T2, WIFERBEKEIEGEDOEME LT,
Dunaliella sp. ¥ 25% ,  Phaeodactylum
tricornutum X 50% CEBRZIT 7=,

- >
— —

80

25, EEBREROBRER

LR ORBRRT 2.2, L REOBRIET, %
TAMEE 685nm, 660nm DI THHEHR 2 H
L, mEHRroR 3) ~ (6) 55, ZDLx,
685nm & 660nm DK A LI2BH & LT,
Phaeodactylum tricornutum & Dunaliella sp. ®
ZIEN RO A FE T DB, Wi
DARY MLEEE LI X2, kRbE—7 D%
MBd - 7- P EDS 685nm & 660nm DIFTH o772
Thod, A (3) ~ (6) O RAEIZT T 0.99 LU
EThorZ b, MEMRICHHTE D,
Ypess: Ypesos Ypess: Ypeso I 4% I & 685nm &
660nm (Z331F 2 B OB O WO [Abs] 2 £ L,
Xpess> Xpeso> Xpess» Xpeeo T RNTI T 545
eI O M [cells/mL] 27”9, Dunaliella
sp. DAl %z KD 5 KR ToOR (3), (4) 13,
FEAERULEAZL, KX (7)) ELTHEHAT S,
ZDEE, Yp,[Abs] T FF U =T D 660~685nm
TOWNEE, Xp,[cells/mL]IL KF U =F D 660
~685nm CTOMEAE LT, X (1) LEREIL
X (5), (6) 2L, X (8) dLHITHNT
BAXETT, ZOXEHWT Dunaliella sp. &
Phaeodactylum tricornutum “&¥LF 3L D Hll 05k
X;lcells/mL] Z BT 5,

Ypess = 0.0185X g — 0.0046 (3)
Ypeso = 0.0181X660 — 0.0045 4)
Ypegs = 0.0142Xpggs — 0.0162 (5)
Ypego = 0.0106Xpgeo — 0.0121 (6)

Yp, = 0.0183X,, — 0.0046 (7

{YDFGSS = 0.0185Xpegs + 0.0142Xpggs — 0.0208 ©

Ypreso = 0.0181Xpes0 + 0.0106Xpge0 — 0.0167

2.6. 2 FEEOMHEEO LR

R OSLM E LT, Dunaliella sp. &
Phaeodactyalum tricornutum DAY, 1:1, 2
1, 1:2#HEL, BT £/2 Bl TR 21T
STz, 72720, 1:1 OFRMFITHOWTIIE I %
L CHREIRE K DEIE % 25%, 50%.Z LiziGh
HE Lz, &5tz 100 mL FE L, 30 mL
=75 A2 32230 nL T O5IF TANTE, £
OOEAEIL 2.3. & R LM TIT- 72,
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3. MRLEBE
3.1, 2 55 L BEEIRIEK DIREEIE

1 \Z Dunaliella sp. ¥ N Phaeodactylum
tricornutum \ZOVWCHFEREKEE 22 b+
7o WF O Y G G BE O B A & R 9, HE GE 0l
uXLcells/(mL - h) JiZ=0 (9) ICTHRH L,

(X — Xo)/(t — to) = uX; 9

T ZT, wiEERHEREEEE, X,1E 72 WER E o
e B [cells/mL], Xo 13 5% 72 BH 45 I o Al ia £
[cells/mL], t—tolTIFERFRHI (W] TH Y, 72 K
AL 0 B DZEE Ui, Dunaliella sp. &
Phaeodactylum tricornutum O EH S &IGFLEEE
IKOENEDS 25~50%DRFIC i bR E N KX <,
25~ 50%7N FEFE | g i 7R MR F IR IE K DRI G TH D
TNy oTl, S BLICHERBAKOEIGNRKE
<725 LHAFEEE IR T Lz, $ROEMEICOWT
Wang S Phaeodactylum tricornutum ClIjEE
NELlbliconTHEEEZRTEREL WD
W F /=, Dunaliella sp. ® —F T & 5
Dunaliella marina ~CH)SHH R AFE T HH 2 FH5E 5
LEREINTWD P, 2D & bENET
EIEAKIZEHE D b RESFEL TN DD, Z
D LD RFRNRENT-OTIERVNEE X D,

3500
= 3000
= 2500 %
E
> 2000
© O
= 1500
%{ [ )
= 1000 ®
ﬁ ®
HI 500 ?
O 1 1 1 1
0 20 40 60 80 100
dswill & [%]
® Dunaliella sp.
O Phaeodactylum tricornutum
1 Dunaliella sp. 3 O Phaeodactylum

tricornutum |-V CHFEIRE K E| G
% Al & A T2 B O BRI D 2L,
dsw: Deep Sea Water GEVEIRE/K)

(% 55 &)

% bb &

3.2. BRORTEMER OHEINE

2 \ T EERE KEN G DS OWTREE LTz
FEDRLRTEME R DU E Z & OHEFEE 2/~
Dunaliella sp. |X ¥ VER 8 KE S N 25%,
Phaeodactylum tricornutum X 50% & L 7= .
Dunaliella sp. CITRDIRIEVERESINED 1.0 g/L
OWEIZHE LM L TEB Y, Phaeodactylum
tricornutum TIl¥ 0.0~7.0 g/L & 72 o 7=,
Dunaliella sp. DEAIE U ClX, RBLRIGM R 28R
IMUZRWREL 0 U 5 503 K 0 B85S 503,
WIMEN —EDOELL FIT k&< 75 & BN/ NE
BT NG bD, F72, Phaeodactylum
tricornutum OE[MIX, Dunaliella sp. & ILiE D
M Z7R L, BIMND 7.0 g/L £ TORWEFH
T OHE S, 10 g/L WML 725 & BEFHIT/ N
&L Fg otz MHRDENIOWTIE, X 31277
£ 9 Phaeodactylum  tricornutum &
Dunaliella sp. @ i fd @ R 23 %72 0,
Phaeodactylum tricornutum 22D\ TILHIE W
C, Dunaliella sp. [ZIFRTH Y, IHHER~DOK
Floar7r A—va BN L5 ShTk
EEZLND,

Iz

1000
800 F

600 f b4 % ?
400 F Q

=t

-200
-400 |

-600 1 1 1 1
0 2 4 6 8 10

REARTEME R AVINE [g/L]
® Dunaliella sp.

Bl FE [cells/(mL * h)]

5]
B
L

3

O Phaeodactylum tricornutum
2 Dunaliella sp. ¥ XN Phaeodactylum

tricornutum V2OV TRLRTEME R IS &
% ISV & T O BBl
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3 Dunaliella sp. () & Phaeodactylum
tricornutum (F) ORHIETEZIR

3.3, 3tiER

#* 1 2 Dunaliella sp. & Phaeodactylum
tricornutum OFMIAELDLL & RGO E ST
aE LD, M 4 ITHRFETTO Dunaliella sp.
& Phaeodactylum tricornutum D4 LIEHHEE %
Zay NTRL, RIS 5 2 RO
D LEHGEH E O 2 7 7 712 Trd, M
Brisfm—C, LEEEBAGRF ORI 2 2 b &
BROQO@ % T 5 &, FHOTIHE, N
VI nte LASERL TV Z & &2, hIEGH
HWE ORI OV T HADEE R LT, ZDZ &
L, EEERIZB O CTEFE R ICHW DT
TR OB OER D /NT U AT TRN &
WO ZENGND, FREQOIX, HeEsEE R
Dunaliella sp. & YO &  Phaeodactylum
tricornutum DIFE ) NRKEZ S RINLTNWD, K
@iX, & UTIlX Dunaliella sp. % < i L
T W s b M b o F, Phaeodactylum
tricornutum DOHEFEHEEDIT O N AKX REN
TW3, 2o & b, /2 £ H# Tk
Phaeodactylum tricornutum DEZEEIMESN L TIT
PINDZ RTINS, /2 B TR
T2 BB, b I OB A K & < 72
STWDHERIEQR AR EEbivd, 25Tk
T5E, FUHEORERBRESR-oTED,

Dunaliella sp. O HEHEFEIEFE 1T IEOME T2LMEN
THbikbRESRMELEL 2> TWD N,

Phaeodactylum tricornutum O ELHEFEE XA D
Lo TWD, DF Y ILEFEITM L2,

£/2 BEHIZxE U CHEERE K OFIE DY 50%DRFD
B a9 5 &, Dunaliella sp. DMESEHINZHE
FE L, Phaeodactylum tricornutum 0¥ |Z 2%
HZTAREMENRE NS, £, SO
PERIBAK OEIG DY 25% T, LEHEEE ORI %
WA O LR & IEOfE & 72> TNV D, F
7=, Dunaliella sp. &  Phaeodactylum
tricornutum @ FLYEFEEFE DEIIESLMEOF TY
RHITWEEZ &> TEY, N7 AR
EEWVWRD, ZOFHEDOLEOOMR LY, HIEE
T DR S U CIE £/2 Bk 2 Wi
JEKDEIED 25~50%5DMICH D L EZBND,

£ 1 LESROBRERMN

IR TE A

(Dunaliella sp. : i R 2 4t
Phaeodactylum tricornutum)
@ 1:1 /2
® 2:1 £/2
® 1:2 £/2
@ 1:1 dsw 25%
® 1:1 dsw 50%
dsw: Deep Sea Water (M £i%JE/K)
0.012
s O
0.01 Rl
78 2 AN
0008 | @7 = AXITF T
o FFU Lo
0.006 | b7y =7
i
?;lfjl 0.004
= o002 e ©® e o
)
= O
0 1 [ @ 1
[
0,002 |
-0.004 e}
-0.006

o @ 0 @ ©
EEE SR

4 BGIEIZIBT D Dunaliella sp. &
Phaeodactylum tricornutum D}
LD L HEFE IR E & PE AT EE DR RN
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4. WS

AHFFECIE, BOHEEEEICR T D 31 A~ R EpE
DR REME &= MRFE T D 72, Dunaliella sp. &
Phaeodactylum tricornutum 0 .- DHNBEEFESC,
WEPETRIE K, RDIRTEMER 2 W CTREER R 21T -
Too F7o, “FEOMMBEHOLEEERIZOWNW TS
FREt L7z,

BWREBR O R, Dunaliella sp. B L O
Phaeodactylum tricornutum \ZHei#E7e £/2 ST
X DWRERIE K DIREHIEIE, 26~500TH D
ZENGInoTn, ZD 26~50%T /o L L
TIE, AR £/2 854, MEERE K O/
BIRLTWD EEZ bND, WRIT, HIEICEE 2
BRRTEME RSN EIZ WX, Dunaliella sp. D3
1.0 g/L, Phaeodactylum tricornutum 7> 0.0~
7.0 g/L L7200, EHLOMMEED 1.0 ¢/L s
MAIE L CTHREE WD T ENThoTz,

WZICHET R OERTIL, FEEBEKOFIE D
25~50% DM ORI EAND Z ENFEHTH D &
WH ZERDbhoT, ZHUTEKY, HSRERE
DEEEDOEALR B> THLEEMIT h—F /L LT
INA T~ A EPEE KT D Z EMARETH L Z &
DA OMNE IR oTz, A%, BORTEMER Z2 s
BADOIFEROBF BITo TNELZNEEBEZ TN D,

2E IR
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FOR TR A e s & 55 65 75, 2023

=TT =2 T D, WREE T Ty N T — A
DataRobot (Z L D& FEIEHE

FRJFGABA %2, % — 2

KEDODOSRIRT =N @b By F T —2EHRICBWT, T4 52N LT 572007 —4 %A=
VAQOBEBEPER SN TWD, ARIE, UL LERSET PR TR 4 F HREET oY 27 MY
DIRFEIBITI DT =2 VAU ABEOERERN L, T—F A U ABEGANCTHFEFTHZ 2
T 2023 D HERFEET Y27 M) T, 1) BEATERNAR L TWD, [ERIL #Hbh#Ek %
N7z Python (2 K 2 AL - #b 78 0322k, 2) B E 77 v N7 4 — .4 DataRobot Z [z, [HTALEL
FE ISR D By T 7o MUBGEREFE L) O 2 SOHEZB LT, Al LT —F A = A% EH LT,

(F—TU— K T—FV A U AHE, {SFELE, BHEEE)

Social Implementation Education using the Machine Learning Platform
DataRobot for Open Data

Hiroharu MATSUBARA*!'*2 Soichiro TAKATA*?

In the era of Big Data, the importance of data science for processing and analyzing data is attracting attention. This paper
aims to contribute to the introduction of data science education by introducing an example of data science education at
National Institute of Technology, Tokyo College in 2023. Students learned Al and data science through two exercises: 1)
implementation of Al and machine learning in Python using "Information II" supplementary materials, and 2) "Discovery
of familiar regional issues in the Tama region of Tokyo" using the machine learning platform DataRobot and Open Data.

(Keywords: Data Science Education, Social Implementation Education, Auto Machine Learning)

1. ItHic ELTEVT T —L~0L (50 TAN) b, BEN
RENOEHERT =2 BN Gns ey 75 —41 Loy (5N, MHL~b (5000 A), B
RIZBWT, F—ZE0B LT 57007 — FZL~UL (500 N), EFMLEZL~L (50 A), it
AP AT ZAOEEENER SN TS, HFRA REy7LUL (5 AN) $TOEODLULTH
MOMEPROONDELFICBNT, K¥E @\ RD 2025, V773 —DL~L T, 7
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L1 ?F‘&‘H‘/f I‘/Xﬁﬁ@i%‘lﬁi@%i 'O Senior Data Scientist P
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T, PAFHIREE BV, SR AR
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AR Al OIEHREN 2L 35 K9 7%
EDMTONTWD, AFETIE, 2023 41 O T
FRAED HREE T N ITBIT AT
—H WA T AHEEANDEF R T D,

2.  Python iZ & % Al - BB FEE DR

2023 FFFER LR O (HhaE T e e 7 B
I T, 15 EO#EROS S 5 ElgET —20 A
TUABBEICEN T, REITIZZED D BT 2 [H
5y ® [Python |2 & % Al - B8 0 F4E ) OELY
MANEEZFBITT D,
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Python (Z X % AL B8 D FAEIT 1T L il
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