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Relation between current and entropy in nonequilibrium
boundary-driven quantum systems

Hidenori Suzuki'?, Yoichiro Hashizume®

Abstract

Nonequilibrium boundary-driven quantum systems, where the dissipation terms in the
Lindblad equation are represented by operators located at the boundaries of the system, are
one of the open quantum systems that have recently attracted signicant interest. In this paper,
we investigate the relation between spin current and entropy production rate in the steady
state of a boundary-driven quantum spin system by numerical and analytical approaches.
Using numerical calculations on the nite-size XXZ model, we observe that the anisotropy
parameter dependence of both spin current and entropy production rate exhibits similar
behavior. This fact is further conrmed analytically on the basis of the repeated interactions
scheme, and an expression for the entropy production rate in terms of steady-state spin
currents is obtained. This relation can be intuitively understood, as the spin current between
the system and the reservoirs directly corresponds to the entropy flow, given that the spin
degree of freedom is the fundamental unit of information within the system.

Key words : nonequilibrium boundary-driven quantum system, repeated interactions scheme,
spin current, entropy production rate
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K 1: ICHREEMIZIEFAEVR

B3 57\, BRGENIEEEE FrR2EMIF2EX A LTI, EOBEUMAEERAD
Ji¥ (repeated interactions scheme; RIS) 23 ® & <HISNTWB 175, RIS T, HEHICHE
W—EDERTRENRE DHEMEFRDOA Y - A 7030 RI N, Tk DAL TW»
5RDUHIE VT DABRIE 2 KD R T Lindblad AREXNPEHINS.

ZO &SIz, BERARIEFRITRR ORI TER S ND R TIED 508, FHEOAGEVEDL FaHE
ENTWE D Zrizhnzx, HEmMRBE» S, AU ALY MRBEFIZE T 2 BEMEH DR
B, EEIRIBIZ B BT RS B A T & B R R 1210 R oWEL RS h, £
OWMEENPSIEHINT WS, £I T, AARTIEETALC UV RZNH L LT, HEAFEE
JEFAPRRETDAY v AL Y b Ty bu ¥ —AEREROBEBRIEIZ O W TEIER S L O RIS 123
DN I 72 ik 2 TRz, RETTIE RIS 12 & 28578 D Lindblad gD E
HOMZEZ/RL, #HIHTHRY A X XXZ B TOEFIRBICNT 2BUEEIREICE D, AY
YHLVY e Z Y baE—ERROEFMENRT XA — REEFEREFE LN L 2RT. FAHTR
EHARDMEFTNDEZALC Y AL Y FORAD RIS IZEDWZEHENSLRDALY Y ALY e
Y b= EOBREEZHS ML, BEHHICEEDERT.

2. RIS I2& % Lindblad ARERXDEH

AHiTIE, Landi b 9 124> T RIS 12 & 2R FEAIEEMETFRE2 R T 5 Lindblad /5
BRAoBEHEZRL, Hheoy b C—0BRME2EL -0 B BRI EHEMT 5.
NHDOAE Y NS BFAYVREZHEEL, TONINVIZTUVEH LTS, ZORICHK
NEFETHIAREEDZEMEBLDNIN I =TV Hr 2 LT

Hr=H+HL+Hr+WVL+ W

=H — Hyrof — Hrog + o, (ot 0] + 0{0}) + ar (o3 0ok + oX0}%) (2.1)

EEAZD. 122U, 0PV 3 A b nllBI AV ERI AV IITHITHS. BEFAL VR
B 1 D& IR TH B BERFRSFTREDOALVRELTEIWVWD, EfiD ALYV % o,
FIiDAY Y% oy ELTHEHEL, ZNSDIHDAY VTR REMEEEFAL TS LTS,
(2.1) THARDNINV =T Y Hg % LEOAEYTRLTWSD, I, ARIEKERH
HEZFROAFICBVWTROEHED ALY Y EHAEEH L TWE ALY Y o, g BSO BHHE % FH55;
EUT HLg ICHUD ANZZIZm > TWD. £72, RENROHEMEM VL g EAE VD XY
HEMEH aLg DAEERADILICT 5. A VMO Z K01, ROWOAE Y of \
IZWPD 25K DAEN, AV ALY FOFRADEBEOFLIX MWD, 22 TIEEE

727

W 52-#AFEALindd 2 $

2024/12/09 13:@




| —o— i

BRHEIFHEE TR TORLE =Y o ¥ —D Bk

U7z,

RIS IZED W RO E I, KEEREr T2 IR AR e 0EENIINTEL DR
EHIRE B r OECERHICBRMICR 2 Z 8122 b. Lo T, Wt =mr (m=8%) & L
7-& &, NNREEDZEROELEITH] pr 1L,

pr(t) = prp(t)pr (2.2)
&, WAL U AR OBCEERBIZ B 1T 2 B E1T 4
—fL,RHL.R BL,RHL,ROT, R
PLR = — ‘ (2.3)

" Tre Purflir  2cosh (BLrHLr)

EAWTRINDG., 617, KZlt=mr 26 At (0<At<71) FUHRHEIBELZE EDOHR
BT pr 1k, =XV —1751

U(At) = e~ Hrat/h (2.4)

ZHWT
pr(t+At) = U(AL)pr(t)UT (A1) (2.5)
LEIL. EHTL2ETFACVROEELTH p ik (2.5) TONROHMBEIZHTEH40 bL—A
p(t+ At) = Tr g (U(A)pr(UT (A1) = Trr v (e””TAt/ "o (t)e A h) (2.6)

LEDEBENG. ZIT, (26) FUD p(t) Dt — mr TREARATETHZH5 Al 1Lk 2
Taylor BB HEK AR WZ L ITHEET 5L, p(t) OREFEGRERIZENRE 7 028 HER»5
T 0DRE DI TEHENINEZ LITRS.

£7, (2.6) £41Z Baker-Campbell-Hausdorff (BCH) OARZ#EH L T, KHMBIFR [A, B =
AB — BAZHW\T,

-2
- 2m?
CIERT A, (2.1), (22) % 7)) ICARALTt=mr IZEET S L, ALOFEMAOHE 1 HIE
TrL r(pLpo(t)pr) = p(t), 85 2B TrL g [Hr, pLp(t)pr] = [H, p(t)] 785 ZEDNPE15, T
DEROIEE LT, p(t) TN 200 7 DS FHiER

plt+7)—plt) _ 1

- — [ p()] = 55 { T Ve Vi, prp(®)]) + e [Vis Ve o8]} (2:8)

PWEoNE, ZITHEMIZT 5 02T A0FE2THITEATLEY, #UEDA von Neumann
HERERoTULEDS. 22T, F2HILSGEROKRZIDOHFESZEIT-HIZ, AR DHAE

%%@( OZLyR 75_’
1 [hr
=y 2.
LR =5\~ (2.9)

ple-+7) = Trun {pr(t) = T (e, p2(0)] = oz B [ (O} +O1) 21
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95, I, Brown EH %R TS Langevin HRERIIBWT T VXL H%E § B TR
T35 L EHBRIC, VN TRIERDOKRE DML Z L TRIZH LU THRDOKE
TOTFHEETHILERLTVS., (29) 2FELT (28) Tr— 0 DMiRE L 5L, ROEE
1751 p(t) DT 2 £ /AN

OP0) [, (0] + D (0l1)) + i (1) + D (p(0) + Dy (plt) (20)
LE»PNG, 272U,
D n(p(t) + DL p(p(1) = = 35 Trm Ve, Ve, p()pronl] (2.11)

THD, WH M- RAREBITEET S L, KAMBEROHE {A, B} = AB + BA 2T,

DE(p(0) = (1% o) (00T — 3 {oT ot}

2.12)
1 (
D) = (1% i) (05 p(0)F ~ 5 (ot o(0) )
LRIND. ZIT, frr BAFRAY Y OECEH T OHIfHE

fL,R = TI‘L,RUiRpL,R = <UE=R>L,R = tanh BL,RHL,R (213)

ThY, —1< fur <1 DOHFADEE & 5.

DEXD, ROBETH p(t) DR;EFEE Z £ Lindblad AFERX (2.10) OHGRIH (2.12) 23R
DUFHIALET 2 A Y 01 v 1T & o TRk S h, SEFEER AT & 7RO HEASRAA RIS (2
F0EHING.

3. RAFEUFFTHEFAL VR
3.1 X X Z BEOERIRE

BERGFEMIEEHETRIZBIIA2AY Y IV Y by bu ¥ —4ERIZ DO WTEEKN LR EHE
Bz Rd 7=z, RETIE, MEWREFROOEDTHS 1R XX Z i

N-1 N
H= Z (er (ononia +onon,) + JzUiUfLH) - ZHnUfL (3.1)
n=1

n=1

2L OHITD. BoLEAY VHOHBEEHE—HRT, XY RO % Juy, Z503% J. &L, Y1 b
WARAE UG IS T nwbd 5D L35, ZORM Lindblad AFER (2.10), (2.12) i2fE-
THEMFE L CTEFIRBIZE 5 72 & EOEETH pys 13,

1 _ _
0= i [H, pss] + IDﬂL(PSS) + Dy, (pss) + D;{r(pSS) + Dy (Pss) (3.2)

AT
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3.2 2EVAL Vb

A bn S n+ 1 NDAL YAV Y F2RTHAETIL, of DATT Heisenberg SR
0z = [oZ,H] Jih B LT EGD R oz = T,m1 — T, 1TEDNWT,

n

P S .
Tn = hy (O—nasrghtl - aanJrl) (33)
IZEoTEAONS. (3.2) Tl SN ERIRETIE, RO—F DU oM D~ & Fitdr s A
EY ALY MRRFTHMRT 22 2l fihd o, ALY HL Y N OMRHE (T,)s = Tt Tnpss
=S

(J1)ss = (T2)ss = - (IN=1)ss = (T )ss (3.4)

CRFENS.

fu=—fa T, B H/Joy =h 25 Hy/Jpy = —h ~NERIBIZELT 2HEITOWT, &
HREBTOAEY VY b (J) O T MEEZR 2 1I2RT. ZHIEROWEICESEH BN
2R OO e D5 T, BRI OREE KM UG J, REES R 505

3.3 T hOE—4%mE

—f%iz, TV hBE—AREI(t) 1, von Nuemann T F B Y — S(t) = —kgTr p(t) log p(t)
DIFMHZAL (kg 1E Boltzmann EH) RN oNRADTY b —Df M &(t) DFIT,

ds(t)

() = =2 + () (3.5)
rRINBDAD £, BOREA—RICHEHAET L, 12X 0
1
5 (otozl - g {zite o)} ) (3.6)

k
THKI NS Lindblad HFEATHABI N2 B FHBCRIZEIT 2T Y bl &) ¥

B(t) =" (Tr LLLkp(t)) Asy, (3.7)

k

THZOLNDEZEDPHENT WS 8, ZZT, Asp BERETF L, CX2REER L I2LDT Y
PRY—OELT, BY k OWER E IS UT Asp = —Asy, Ly = LleAs/2ke 25729,
5O EIFHORIED (2.12) THZSND 05, BIAIE Ly = (/T of 123 U THER DR T I1X
Lp=1/Tpoy THY, Ly=LleA/?n X0 Asy = kplog (If/T), Asj = kplog (T /TY)
LD, Ik Asp = —As, 2R TIEDBDRDE. 2L

ip = (1 fun) (3.8)
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DERERE

o) Ty

B 2: VALY D J, REHE B3 TvhOE—4%KEXD J, KEMN

THhd. MOBBIINULTHRAKTHE2S, TV bBrE—JHH &) i,

_ Iy _ _ ry
O(t) = kg <FL" (Troy o p(t)) log F—Ij + Iy (Trof oy p(t)) log F—E_
L L
+ S TR, + - I'r
+ I (Troyodp(t)) log T + T (Trogoyp(t)) log T+ (3.9)
R R

b, EEIRETIX von Nuemann T Y b ¥ — 32 LAVWOT, =¥ b —4a
ROWHE I 13> ba =R OARME &, EFEL LD,

Iy =
_ +o= F gt Iy to—ot oot Y
=Trkg ( ([T oy o) —Tofor)log = + (Thoyok —Tronoy) log o) P (3.10)
L N
ERIND.

B 32Ty b Y-SR OIARHE I O J, 72, RCBEREAORBT 2K 2 LFH U
NIA=ZDBEHITDWVWTRT. K23 %2ERD L, J372DO0RRLYHENE2EL J,
WEMZRLUTWE I D05, ZOLS3RAE YLy ey b —AERROBGEN
XXY R (3.1) IZRAERB D TIE AL —BRIZKDIOBRTH B Z &%, IREIIZEWTRIS IZ
FEOWEEENSHSNITT .

4. 28V ALY hETY FOE—%EREROER

RISIZBII % EDTENINV =TV (21) DR THRALY of i HiAT T Heisenberg
JREAB SO AN S, OO RICHAT EALE VALY N T, BERURNSH
DHRANFIHTHAE YLV N Jr iEENEN,

2aL - . 2aR x x
—— (ofof —ofof), Jrn=——(okop —o{oR) (4.1)

JL = 5 5

IZEDEHEINSE., TV MO VE—HKRL AV ALY M EDOBEBEEEZIASMNZTE2HIZ, 2
NSEDAE Y ALY MDOYFHEIZ DO WTRANIOHEAEFIZ L HEKA%E RISIZEOWTKRD 5.
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BRHERIEE e TR Coih e = b u ¥—o R
FT, t=m7,0< At <72 LT, pr(t+At) Z BCHOAXRZHWTERMLT,
[YANA 9
TI‘L,RJL,OT(Z& + At) = Trp, rJL pT(t) - [HT, pT(t)] + O(At ) (4.2)

ZHEZB. Trpofp, =Trpofp, =0 &0 At D 0IRDIEPSDFEIT0 2705, 7z, (29) &
DaLp~1 2 THBEZENS, At D 2IROENSDFGIL OAL)T2/3) L7320, 150D
WRTHZZDTERLEWV. LT, 17— 0 OMBRTORZL t 128515 J, OMRHEIX
At D 1IRDED S DHFLGDAT, AtIZDWT0~7 OFDOFEHE LT,
(JL)e = lim 1 Tr Trp, RJL (m [’HT,pT(t)]> d(At)
=0T Jo h

T
- 2n
Eokdonsd., 2T, BETHEEMT SECE 2 HiTO Lindblad AEROEHD & &
CIFERZD At TREALARTNERSBRWI LITERT 2HENH S, £ L TEMT L (4.2)
TAt % 7 TEBAZIBIZRD, Kt ~t+7 ORIZ—EDAE Y AL Y FARNKIT T WD
EARIRINTLE, A VALY FOIIRHEIZ (4.3) D2 5L >TLED. RISIZBWT,
Lindblad A2 OEHE CORE L Y EZ KD 572D DREIZXAT 2 Z L BBET, #o7z
EATRENFR DA U AL Y b E2RLTWAXEY $ R 5N 5.

(4.3) 12 (2.1), (2.9), (4.1) #RALUTESD ML —A Trpg 2EfTT 2L, HHiLFIEOHKIC

Tr TI“L)RJL [HT, pT(t)] (43)

2 _ _ 2 _ _
(JL)e =Tr <77iL (TrLJIJjJL pL) B Uf — % (TrLJL Ufij) Jfol > p(t) (4.4)

2195, EOARACVICZEHT MO ML —A% 2D, (38) 2H\WbL, EONRPSIHAT
LAY VALY b OMRHEIZRDONERO HEE DA% FHWT

(Tu)e =Te2(Tforof —Tpofor)p(t) (4.5)

CEITS. BEEROHFEIZLDRPSHDONRANRET AL AL v b OEIRFE,

(Tr)e = Tr2 (—Thoyok + Trotoy) pt) (4.6)
2725,
JFoNFZAE YL Y N (4.5), (4.6) ZHWSE, ROy ha¥—j (3.9) &
+ +
B(t) = k(L) log F% B kg (Tr) log F% (4.7)
2 I 2 I'x

R0, REAREDMDAC YL Y MEFAWTERINEZEAREING. XX ZBEEIZHT
ZEFRETOAE Y AL Y bORIE (34) IEFAALSOFEALEDTHR LD,

<x7L>ss - <~7R,>ss - <j>ss (48)
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THBENS, (3.10), (47) B (4.8) kb,

k(J)ss, TFTR
L. — & — B(J) log IZFE (4.9)

2 I, T
L
ﬁﬁ#m%.uhkb,ﬁﬁ%%ﬁ®lybDE—i&%ZXEVﬁVVF@E%%M%iié
L+ R

ZITDENTRIND ZEWRINDE. ZORFIZHRIED AT A —XDATRINTED, &
DAY VEMHEFHDORE X LIIEERTHL 0o, K2 K3 IZEITBREU J, KD
T E 5.

5. ¥&

R XTIE, BERFEMIEHE AV RICB I EHIREBIZBWT, AV LV heT
Y MY —ERENEBSE RN T R AR TERINS Z L2 R Uz, (4.9) X1 IR0GE XX Z
BRUZIR ST, EMOAY V% o, AMDAY Y% oy E UTEFEL, MOAY V1T HHHR
CHEMFALTWARRTHNEE D LDONTHS. HIZIEK 4 D XS ITHEFEAMERED R b
V=2 TS LD BIGETE, RODIED e AV hoMELTEAY Y ALY
MEET J 2EHRTDHE, AV AL Y NORLE (4.8) KD IH, EEREIZENWT (4.9) 2
LSS, AV VALY by bu—EF e jloYHETH SN, A VEHENROHH
EOR/NEMTHZI DS, RENAFRDODETOAE Y ALY POHAYRROTY bE Y —
DWHIFIEL TV ZEWHETE S, £z, A7) IZBVT, J 3ARAPSRADAE Y H
VY RDFWABRDTI] ST, DL E (TL) >0, Tr ERPSAFADAE VAL Y bOFREA
DTTE <T; DEE(JR) >0THENE, ACYALY FORA - FHitHwThoBasTcs T
YR EE - o) IEFEIZETH DB ZEDHEIDSND.

RISIZ& o THIH S N ZRDEBIZMHIT T, REAFOMTDOA LV b DFRHA % IEREIZFE
i 2 BEIXLRECDTHS S, TOEUZ Lindblad HFEROE MR 2 (3820, YHEZ
Kb BBHTIER LA & OMBEAEHOUINIERE r TERIETFIZERL Tide 5729, 0~ 7 OfH
DFFE UTEHEI L R T i o nwZ &b, AFETHRONZEERAAOVEDE VWA 5.

EFAEYRHA
% L7]m Om
JL (ﬁ . T
AR o-----»----:_rl SRS D o o= ..>R.---o R
S ON
o) Jkn a;
—>
J = -7]'771 + L7]n + Tem + Ten -+

M 4: —BOBAEDRAEYALY N T OES
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Vocabulary List Based on Dental English Textbooks and Charts
Chiyuri Yoshioka

Abstract

This study analyzed the vocabulary of dental textbooks and dental charts, focusing on
English for specific purposes (ESP), to compile a vocabulary list for dental hygiene students.
Three text files were constructed from hygienist-patient dialogues, dentist-patient dialogues,
and technical terms in dental charts. The vocabulary profiling application, New Word Level
Checker, was used to scrutinize the stated resources using the Scale of English Word
Knowledge - Japanese (SEWK-]) word list. The following results were obtained. First, although
the word-level distribution of the hygienist dialogues was similar to that of the dentist
dialogues, the contextual vocabulary use reflected the characteristics of the roles enacted by
the hygienists in the clinic. Second, 36.17% of the words in the dental charts were positioned at
the Over 10 level, which is over 10,000 words in SEWK-], indicating that many words may be
unfamiliar to Japanese learners of English. On the other hand, an equal number of basic-level
words were included in the dental charts. Finally, an ESP vocabulary list of 235 words was
compiled for dental hygienists to communicate with dentists and patients via conversation
and/or dental charts. The 36 core words shared by the three text files are particularly
important for dental hygiene students to effectively learn dental English.

Key words : ESP, HiFFHGR, #iae) A b, flislL v, Ebohr

1. LIS

KT, 9&45 FIZBIF 5 English for specific purposes (ESP) DA & skl 35 5EHb 12
N 2 RIS 2 M T, BBBICB T 2P L o&kE L FEmMEICE B U CRmitys
ML, Jﬂ'?ﬂﬁﬁzi*%éf)éﬁ‘?éﬁ‘%%bfﬁé?ﬁ’@”\% ESP ifisea #H T %,
SWIIar—Ya B AEEOEEMEIEE S FTH kv, Lightbown and Spada (2013)
VL RENE R 765 %0 A EL< BTHII 2y —2 3 VIIWEEZED, [ELWHEEZ bR hiEa
Iar—Ya ridmET s &u’\flﬂ%o F 72, Schmitt et al. (2021) ZFERATRTHIKITD DS
BT USSR KGR DAL D Z L3 v 8N, FRFMMROEEELHFAL TV D, &5
c:, ESP 3% 053 #F Tk ﬁﬁ“zﬁ ik, TAAI—RA T332 =2F4NTOIIa=r—av
VHOFERTH ), ZOPRBLERNRTCH D, T4 AT—A - II 2= 14 &iF, FHWYE

HARKZER A AERE T (Jedh Department of Foreign Language (English), Nihon University
T101-8310 MR TR X i HHER I &5 1 - 8 -13 School of Dentistry
(5H : 20244£ 9 A30H) 1-8-13 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-8310, Japan
11 —
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RRWELR MO = — X% o 2 LI X ) MBSO SN HMREMZ T (FN, 2010),
ZZTHA SN D ESP i, FEREL NV OEGEPERIN A TR0 7 IEARFED B A O B
M ZEREZHREROE VI EM»D L 7-OESP AMB 2SO BMIEESNEETH Y
(Coxhead, 2017), HEARFETH > CTHEDTHEHHFEL L CORESLETH L I LRI NT
Wh (AIAWTS, 2015). FFIZ, FMAMBNCEG TR EI5BHN CTIHEEIIEH S5k
BLARNNVOESPiE#TH L E V) fEME LD ICFHERROAHENRE I N TS (HII,
2016; A7)0 « /ML, 2007; J1HE, 2005; EAS, 2007). 2%V, HEZHEROBY CHM & % 5 Wk
FE 2 R E LA AT S M2 TRIR X K R0, B L THIBE TN &SR EROBRE
WEELRBINE RS,

T2, EEBEEY LV T AT —A - a3 2= 4 dkEA L - EEHERN - BEo =%
32—V arvBRbENLETHY, KiFEDLAADIEBHEED LI G XHEICLI-oTH
32—V arARbENs, —F, BEBOII =y — 3 g VEEREME BEOES IS
BRHE A 08 55 5 2 ECHEH LASEH (2017) 13, ZBhomBER & BEAEE LT E 2T
T L THEERZRERL TV & XOEBHEE LRI 20 L Twb, Z2Ih 51, dikEd
1A%, BRFER ORI D A% & T EFHEM & BH OXEHICHIER LI 4050 BHM & v ) 1TH)
TaAIar—arvaffoTnb I eEArlNG, 2OLHI2, EitEEtoaIa=r—va
VIIZHNTH %,

Z 2T, KR TldsiRhg A LR R & ESP i & i 5 1ch 720, sikkEE L -
BHER - BEDOZFHBRICEHL, A AT—Z - 2I2=2F 4 TXbENSLTIa=r—ay
DB S ERB RO R L BRBHEH T 5. T LT, HEZHRF O % B & L7235 %
MR ST 555 L SOOI S Tw ks z2 iR L, §Esl ~L LB
BT Ao EHIZ, ESPRERBEOBLA, S, WEHEAELPZEONRROTF 4 A2 —A - 23 2
ZF LB ARE A ML ESP #HEREIEDL ) R O ER L, wikEE L e
B LT NE ESP il a® T 5,

2. UYb—F-JITRXFa>

BB A SRS R DR R AT L, iR AR AR MBS L TR N & ESP Rl &
BT 512H720, BHRHGIIBT kR4t - AR - BFO=Fa3I2r— 3 VITHEH
L. ikt Lofks L SEREHOBENS, ROV —F - 72 2F 3 Y 2EL,

1)

RQ1 : giftfigA 1 & BB ORI CIMBLT 255 s, WRHEN & BE OGS CIBLY %8
5t & OMICFRHRIFFEOEN LD 5 b

RQ2 : giftfigA L & BB ORI CIMBT 25 s, BHSCTHH I N L5 L OBICHEHRY
FHOENID B D

RQ 3 : ZWBIIC BT B tiftdE L - SRR - BEO=ZFRICHER L2GE, BifkdE Ly
B L CTHERITREESPREHLIIEDL I D DH,
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3. AhFIE
NIRRT =5 OMELZDH2), ROADOBREFME L7z,

RO (R ) — X sREGE] (RES, 2023)

WHO MR LGET —2 7y 7] (BH, 2023)

BRO [F 27— 4 FomHERS SAEABEFBHETZHNzS] GFHS, 2013)

BB [R5tk % OV B I 5 L T & IR FRIC DT (R AR 57 1804 DB s B 2
FRAEELE, 2023)

INHOERDS 3ODNMMNET— 5 RME L. T3, WA AL EmTEsr (BROE
EHRQ) OWPHEE L E BE L ORF - (ZNEHER TSI ASHE &) 20 RE LT
[y A 7ar] ZRELZ. RIS, WG EN (ERG) OmFHEA & & D& —
FEMNRE LT [WRESY A 707 ] 25 Lz, 72720, Bl B L ok
Ay, BOVBRBHE RG2S R 2 LR R TR & 25 % SIE R BHER E B L o
R DH72O LV OBEN L7z 3612, BROPLIEFET VT 7 Xy M EGEigkiz B chlil
L, 7V7 7y MREAFHICHE YT L HFEL THARRPHES S HGES F2 M) (HARSFHEZ
%, 2018) #BWLTANLTY FLT [ANTHEFRY A b 28 L7z, FI2I1E, [HEHE]
DOMEFRE LTSI N TWS [RCF] a1k, 2z AV 7w kL7 [root canal filling] %
g e L7z,

S BTz TIE, T4 Y THRELNVEFITTE % New Word Level Checker (NWLC)
(Mizumoto, 2021) ZfH L7z, FERLNIVOIREL 2 55E8E Y A ML LT, KR¥ELVNLVOHAE
NFBZDH > TSI REEED E WIEIZHK 750005525 A b &7z Scale  of  English  Word
Knowledge - Japanese (SEWK-]) 2485 L72c NWLC & SEWK-] 122\ TIdZkA (2022) K O¥ Mizumoto et
al. (2021) =Rz,

TG R & LTI &N B ER5 L~V EHENIRFGR Y A MIEDSWT, 32005 ET—57 0
RN R AT L, SRR Lo E &R OBl S BRME AR AR B LT TR
& ESP #hme & Bl L7z,

4. #@ER

41 FEBELANIL
WG T— 2 E LTHSE L7 T4 Ly A 7z ], [WRESY A 727 ], [HVFiEEHRY X k]
22V, NWLC & L CRlise L NV E AT L 720 SEITHIER & 2 L 072 b 02 R 1ITRT,
Wk e LT, 48EY 2 MIBE L72 SEWK-] s L NVBNS, #72 )iE (Type), #
% (Frequency), SEEEOTF A M AN (%) L ZORAE (Cumulative) SFREN 5,
NWLC ®o#FiHIc X AL, SEWK-JIZL125 L6 FTOXKL~NIIZ5005E, L7 & L8 D&KL NIV
10005%E, L9 & L10 D& L NWIZ2500550AE 1 HEEASLIOL NV FETIZY A &N TW5A, L10
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LAV EBZ ZFEE OverlOICHBI S, VA MIEENLRVEEIEZA 7Y A M ERT N/A K
ENd, 17T 7L~ (MUEERESAZXHIETIEIIEL O TIFHEE A% L, IRETZITHIHE
e AT) BATEHREINS,

RUIRTHDY, FAELY L 707 ORGERIZ7AT6RE, R0 FEHIL235EE o720 L1 LR
WEOMBIRBERMICE < (7734%), L2LRXVETOERTFAPDOIO%EL ZHN—F 5
DIZHF L, OverlOL XV DFED N —F(132169% Th - 720 —H, wﬂli&{?’nﬁo)ﬁ%ﬁ
1089158, 7V iEEIX12365E & otz WELF A 707 EH UL L1 LARVEED HBERDE
BIIZE < (7399%), L2 LNV ECTOFENT XA MO8 %% /=3 5DI1Zx L, Overl0L X
)W);%@iz/\—$ 3354% T o720 F72, HIVTFUEHRY A b ORIERIZ2883E, B v iERUIZ145
Lol L2 LV E TORR A N—51231.25%, LI0L NV F ToORRE A /3 —=I1360.76% T
%0,200947U7km@Lf% DEESDVHEZ DR E o720

#£1. NWLC ICLBEBELANILOBERER

wELF7aY wERES( 70T FIVTRERR) A
Word Level Type Frequency %  Cumulative Type Frequency %  Cumulative Type Frequency %  Cumulative
PropNoun/Num 86 186 249% 249% 43 131 1.20% 1.20% 1 7 243% 243%
L1 404 5782 77.34% 79.83% 432 8058  73.99% 75.19% 25 49 17.01% 19.44%
L2 165 712 9.52% 89.35% 193 1107  10.16% 85.35% 15 34 1181% 31.25%
L3 82 327 4.37% 93.73% 124 510 4.68% 90.04% 14 26 9.03% 40.28%
L4 45 109 1.46% 95.18% 71 192 1.76% 91.80% 7 19 6.60% 46.88%
L5 39 124 1.66% 96.84% 66 184 1.69% 93.49% 4 12 417% 51.04%
L6 14 20 0.27% 97.11% 37 91 0.84% 94.33% 3 4 1.39% 52.43%
L7 12 34 0.45% 97.57% 30 86 0.79% 95.12% 4 5 1.74% 54.17%
L8 7 11 0.15% 97.71% 17 31 0.28% 95.40% 4 13 451% 58.68%
L9 7 10 0.13% 97.85% 19 37 0.34% 95.74% 2 3 1.04% 59.72%
L10 7 9 0.12% 97.97% 16 33 0.30% 96.04% 3 3 1.04% 60.76%
Overl0 44 126 1.69% 99.65% 169 386 3.54% 99.59% 51 96  33.33% 94.10%
N/A 11 26 0.35% 100.00% 19 45 041% 100.00% 12 17 5.90% 100.00%

ALL 923 7476  100.00% 100.00% 1236 10891  100.00% 100.00% 145 288 100.00% 100.00%

42 HBEE

Loy, fALT A Ta s oRR )FEZ235E, WK Y 4 7 u s oR% ) §Ex1.2365E, H
VT BERRY) A DO Y ERIRI45FEE o7 (R 1) FNENIZDOWT NWLC ﬁ‘%&ﬁéﬂf:ﬁ
FENEGFESE ) A b o EA7205E% Appendix #F ALIZRT,

WIZ, ENENOBENEGERY A 2 OFREERE, AR, BAXG, B2 2 HETHIBRL T
WNEFBEZL L7z #5154 707 0R: ) EP SHL SN NEFIZ687HE, WK S 4 7o
ORI VEI S SN NEEIZL0285, HVTFHEHRY A PORL)EISHIBINLHE
FEIT4IREE o 72, %ﬂ%h@WﬁEﬁ@iﬁHﬁLﬁZO%% Appendix OF A 212",

BT, WELSA T rONEELEEHE S 4 70 7 ONEED» SEEHIREZ i L. i
WZH7z- Tl TR HEE296 ] (I - B, 2023) % NWLC TP ORI L CTREb 8275
DEE20FEZ Y A b Lz, WELF A 77 b hEES 4 7 a7 OonCEBRY) X MIEF
NDFELZEFHFEE LT, AV TEIERY A MZOWTIRNAERE (14158) = 3 CHBHHEE
LCHhoZze ALY A4 7 urhoHil Sz ER 14258, WRHESY A 7a 7 oHit s h

W 52-HEFHE.indd 14 $

2024/12/09 13:@



| —o— i

PRRFESHRIN O JEX AR & BHRERIZ A 2 wRHiT A+ ESP 8 il

TR R XL72FE L e o 720 W F A 71 7 OWEHHFEO S EA7207%E % Appendix @ A3ITRT

5. &

51 EREETOBRERIELEHEMOBESFEICHR T 3BEODLEK

PR A e B ORI = M RIS Loy A Ta s, WEHER & B O S—
b &RIRICHEE L 2RHE S 4 70 7120w C, FhElL N e LHEROBE» KL 1 2HDY
P—F - JIZAF 3 VIOV THEET %,

RQ1 : Rt & BE OXGEG M CHBLY 25k &, BFHER & B 0K CHBLY %5
% & ORNIEREIFEOE XD 5 Do

39, Ly A T7Taes (BREETAT6RE) LWEHR Y A 7 a7 GRIEEL08915E) DfF#H L~
IR T 5, MEFEBDOFFEEL NVOMIHER (£1) 2FLD7I7 72K 1ITRT, MiFHEH L1
LARVFEOMHERESEENICE L, LZVRXVETOESTF A MDIBULLEE A N—-LTnb,
Overl0L XWIZDOWTIXFEEICZ A D E WS E%ﬂé?ﬁ‘i]/v—? EWITNDBHBICE T S, WY
A 70T OREHN—FERITINRT 7 71 XTETELRD, WHEOFEGRL ~VIZFE CEA % /R LT
W5HZ EDEANNG,

500 100%
400 80%
o 300 60%
= 200 40% ;Z
100 I' J 20%
0 ‘ ‘ el —. .- - or
f} \‘? .V\o ,V \9 ,\0 hp w\\‘?‘
& .n!lﬂ\lb
. (R w—EERIE GRS
< R (R%) =R (RF%)

1 @FELFA7OTEEBES 1 7OT OFERLNILOLEE

—, BARW R MBEEREZ RS 2 &, TNEhOEECKEZ KL TWwWb 2 LAmANNS
(FA3). BIZ21E, wELYy A7 a7 oW HFEOH I EA2i2id Tbrush), [clean], [fluoride],
[toothbrush], [plagquel, [toothpaste| % & ®iF2, #1447 7 IZOARMBLT 5 [stain,
Fbristlej [sealant] 7% EAHERR S, Bkt %Iéti@ﬂi%%f%fﬁ)élﬁﬂ?%%%’i’uﬂﬁ@T ﬁr

CHE L ZRESHBLT 5. SICK LT, WEES A 7 u s om B HEEO B AL
Fdenturej, [crownl, [ray (X-ray) |, [cavity], [impression], [implant], [grind], [fix] r‘:\ﬂo
T2EBEREICHE ST A2REPHBI L Tvwd, E512, WEHE Y 4 71 27712 [hygienist] & W9 ik
BB LW LIRS % L, FHER & BE OB Tl kA AL Il L v IS
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a2y —va MY AL )R, WEEEEOBE,S LB 5. T [dentist]
DWEEL YA 7 Z OB ENETH LI L ERNBNEEZ LI,

SO X, wFE AT L BE L ORI CHET AR L, WEHER & BE L OSFEYET
WIS 2585 L OMICIE, FERLVOMINIIK & @V Id 2wy, BAR R RBEERIZEhEh
DEBRBHZ L TWA I EAIRIBEINS,

52 WFEAELTOBRERFEICHBETIEBRLLERICHEHAINIBEOLER
BT, HEMEAELE BB L OGN PRI LmEL YA T e sl BERETR X
NBWERRE ANV T M LUTHELZZ ANV TIERY) A M2OWT, WEHHFEOEZR L NV & R
ROBEPOHKL, 220HOYY—F + 2T AF 3 VIZOWTEET 5,

RQ2 : ifHiz At & BE DX CHBLY %5 TG TR S N5k & O MIZEERN
#ﬁ'%&@@b‘ci&)%ﬁ‘o

Ly 4 7 a7 OWFHHEEI425E L AV TR ) A S OBFHHEE141GE &2 §Es L NVICEH LT
W34, NWLC Z W T E OREF L XV RN L72RE (RA4) 2F2 075 7%K2
WRTe 3, WELYA 7 7ol HEL L1 LXVOEAED DR 19.72%, RWTL2
LAV A18.31%, Overld L NIUA14.08% &< o HIHFEHADSILIZHIE W L5 LNV F TORERH
ERDRIT0% % i 6d 5o
WHL, VTR A OwERHEEEL, Overld LNV OEIE DD 3617% % 50,
LIOL NV ETOREEZTRTHI > TV e LTH A N=FIZE0%ICEL LR VIZEOMEL S 2 %,
—HT, BVTHEHRY) A MIHPAB L NXVOFEEPLRPLTEENTVWSE I LAHAINS, B
VFWEHR) ZPDLL LANLVRSL3LNVOIN—KELEDESL E3617%E 7% 1) Overl0 LNV
DAN—FIZILHT B, 2FH, HIVFHERY A M T Overl) LNVEDEHIGAHILD>—) T,
L3 FTOWHLNNVED Overl) LNV ERIFEESINTWE I LB TE 5,
DX, uﬂ T & B L OREEYTH CIBLY % SRR & SR T S M AR DR
wEDOMIZIE, FERLNXVOBEVDSRDONL, LALENS, BHETHRH SN BFROiERIE

60 100%
50 80% n
40 a
&1 60%
# 40% i
20
10 L L I 20%
o [ ] - Pl = 0%
SO IO FE LD D200
& ERLAIL Vo N
ol e i (B — 11U 5 (B0
A
< — T (R%) —HILF(RH%)

2 FETHATOTEDNVTERY X FOERAEOLR
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Overl0) LRV OEOHENEHN—FT, B LNVOESFR LHAETEINTVE I EHITRIE X
ns,

53 WPEELTFEIBEL TEEINE ESPBEE

PRy, LY A T L EEE Y 4 T a 2T 5 I, R L VOB
XnIRwD, BARN R BEFERICIIZNZROEE S 2 ] L 2l oh s, 72,
ity A 7 a 7B A RFHHFE L AV TERR Y A S OBEHHEE & ORI, FEEL NIV OE
WSRO HNDH DS, HIVTHERRY) A ML NOVFEOEIE AT —H THR L ~NOVEE D [ URRE &
ATWDLIZEDIRENTz, TIE, IhoZ2¥T 2T, wbbEAELSAEEL L T¥E & ESP
LI EDEIBRDLDTHA I D0

RQ3 : BB B kiRt - RHEEED - B O = FHBRISEH L2a, ekt
DB L THFETRE ESPRlis e ED L ) b Dh,

R AELOTFT 4 A=A - A3 225 4 THLEESHENIE, wREEL - R - BE
DZFHIAIa=r—2aryOThb, FllL72E)12, ZOZFaAIa=r— 3 vk, wiflE
b L BEORRSE, WEHER & BB O&EE, L CHiRHE AL & SRR O M o SCE X B g,
HEWIHIZIEHEERD, 22T, ZO3208BImH»s, EFHEELFENMELL TERTRE
ESP #fse % # 9 5,

T3, RRHEAELLBEELORFETULEL 2R IIRAHEAE LI > TORBHERE L5, H
WCHFCTE LT TRAHLRBETE AiHE LTHEILILENDH L, 22T, HELFAT
O 7 E NS REHHEE1425E % ESP FHiER O SR L T 5,

WIS, PBREHEERD & B & ORXFECHH SN 2551, RRHEAELICL > TOZRERE LD, &
BRI BRLEE R & BE O M TR b S N5 &5k & iR A B U, @) 2 i A T b &
JhuEh b, 22T, WEHES A 70 7I2E& T N5 REHIELT2RE% ESP S HERONR LT 5,

51T, BMEROMMI ORI, wAHEA Lo¥EBE L Okt g E Lo EMEE L B
WOTEVWERE S 2 b BWONZEER THIEMIC ESP #8154 5 720121%, M o BEE A%
ESP B ICHM D 5 2 ENRTETH Y, —BNICIZEEITE W E SNLEO R 5 b B H%
EREEC BIHRBL COAHEORVEL BGET LN ENH L EHE XD, £ T, sH LNV
Mb 53, BT A NOERHEORCRELS A 7TV BIXUOWRIES A 70 7ic&Eh
5 NE S0 % ESP RO R E T 5o M), HNTWHY A MIORMBT 25k, 4k
EFATOTORLLTEES A T ZICE ZHBLARWVIETH 5720BHHR 2 5B,

COXHICLTEB LANREEOM CEBET ik R 7oiiR, R v 3523555 = s 4 14
A L THETRE ESPase s L GEEL, [DHSHERY A M L LTRRT S (KAL)

54 DHZEFEEUZAMDEE
PRI AR LT TN & ESPafige s L T L 72235 Ok 2 X 3 1R X
DEFIIERB SN R VOB EHET . K, 32123l 2 3655 (XA 2RI O XF5 721 T
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CHHECO M SN DR TH D, 2, B LOREIGEL L CHTBHAS 2R BEA
MRS TS ), DHAEGHEY A POPTHIRLEL L THEITNILIGERTH L EER Do

WmETIATOTDOEL 157 55

i

HIVTEEFR A D S:E L w RES 17O 5EH
805 20358

3 DHZEFHEE X M2355EDERK

F72, DHSEFTER) A PIIBRL ANV LHL XV ETOFEPGAT HERE Ro720, K4
BIZEKR T TORFEEF B THEEEDNH o i SN, L L, —RNZEIERTED
WHAOEMNZHGEE LTOIHWSND &) ESPREROIFHME T 2, BN REO LT
BRSNS, —J7, A VBT ABETH AHEEIE V. LA L%EDS, [caries| % [resin]
% E OverlOL NIV DFETH ) S HMEH TR A ¥ A FORTHBEOHEI VPO FETh
TWbo BEECTHEAEMALH OREE AR & B#E-OF 72 ESP sfstit O RETEA 7RI S b,

6. HHYIC

K Tlt, SRHEA LFEONRDOT 4 AT —R - 33 225 4 ThLHEBZHEIICBT 28
Bt - WRER - BEBO=ZFa332a2r—va VIZERLT, HAZEBOSHEEEME L
YEREHH & Bk TR SN HMERR % X 12 ESP REs DU % 704 L7z ZOfEE, kg AE+
DB L TEARE ESP s s LC DH 28 iE4H ) A 235 E2 #EL, TOHPTH i dEL
LCHFETREREEEL LC36ak 2 #E L7z,

DH 28 5E5) A O@# L ~NVEEIIE HERICH DI S SR & 135 % 2 B R % fEaFio
FREDNEEIN TV A0, Bk RIRENLEE 2D, —F, L OVFEIIEREE TS E PR H
TEEHOLOPL L oTEEINTVLI LN, —HINCIEEIL NV E ENDEHFETH - T
HEMELH COMBHAEATH L CEMTE AWM RBING, ZOX) ¥EEER) A M
FERBIHIRT 2 2 L3, KB HMAH LRGP L OMEL RS E 5 2 LICESY, &
MRS 2 R A R O WFES B IR 3 2 R R s 2 T R b WIfFc & 2o Cld e
W25 9

K THheo 728 OFII A 7% <, MBEERIT IR G & L 728 o35 aE R 2af N IR L
TWbo LVIRELSE L DHEMENRIC LGN BLEEEZ D, 72, DHFHEERY X NI
W, ZOFMEOBGER, HiETI3 R {HATETRRT 2 Lo 2R oM b LETH 5,
ZLC, FHEFHEMEH CHAT AR E ESP BRI D L HICHEDIT A2 EHT
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Appendix

£ A1 NWLC (CL2EEIERESEY X POENER (LHI2058)

FETHA(TOT (92358) WERES 1707 (12368) HIVTEERRI RN (14588)

B EENEAT Word Frequency Level Word Frequency Level Word Frequency Level
1 be 409 1 the 565 1 periodontal 8  Overl0
2 i 391 1 i 497 1 root 8 2
3  you 389 1 be 492 1 X 7 propn
4 the 315 1 vyou 470 1 pulp 7 8
5 do 208 1 a 272 1 ray 7 3
6 it 179 1 it 237 1 gingivitis 6 Overl0
7 a 171 1 to 231 1 periodontitis 6  Overl0
8 to 155 1 do 219 1 caries 6  Overl0
9  tooth 138 2 tooth 199 2 appliance 6  Overl0

10 have 127 1 will 181 1 pulpitis 6 NA
11 will 122 1 and 176 1 oral 6 5
12 that 106 1 have 173 1 tooth 6 2
13 not 95 1 of 157 1 cap 6 1
14  and 87 1 not 148 1 canal 5 4
15  of 83 1 in 99 1 disease 5 4
16 this 81 1 we 89 1 impression 5 4
17 brush 71 1 that 87 1 crown 5 3
18 in 68 1 for 83 1 enamel 4 Overl0
19  what 67 1 feel 81 1 denture 4 Overl0
20  for 53 1 take 78 1 resin 4 Overl0
FA2 REBOHMESR (E(I2088)
#ELH1707 (68758 WRIEA4707 (10283& HIVTEERRU AN (14158

BEBE AT Word Frequency Level Word Frequency Level Word Frequency Level
1  tooth 138 2 tooth 199 2 periodontal 8  Overl0
2 brush 70 1 feel 81 1 root 8 2
3 use 45 1 take 78 1 pulp 7 8
4 treatment 41 3 treatment 76 3 ray 7 3
5 take 36 1 pain 55 1 gingivitis 6  Overl0
6 like 33 1 mouth 51 1 periodontitis 6  Overl0
7  pain 29 1 see 43 1 caries 6  Overl0
8 gum 29 2 dental 43 2 appliance 6  Overl0
9  see 26 1 let 41 1 pulpitis 6 NA

10 day 26 1 use 40 1 oral 6 5
11  here 25 1 good 39 1 tooth 6 2
12 thank 25 1 now 37 1 cap 6 1
13 time 25 1 time 37 1 canal 5 4
14 drink 24 1 gum 36 2 disease 5 4
15  dental 24 2 right 33 1 impression 5 4
16  problem 23 1 denture 33  Overl0 crown 5 3
17 need 23 1 well 32 1 enamel 4 Overl0
18  clean 23 1 like 31 1 denture 4 Overl0
19 fluoride 22 Overl0 bite 31 1 resin 4 Overl0
20  now 21 1 make 30 1 nutritional 4 8
— 9] —
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RA3 EPABOMERER (EAI205E

FELF4T7OT (142588 WRES47OT (17288

SR EENEAT Word Frequency Level Word Frequency Level
1 tooth 138 2 tooth 199 2
2 brush 70 1 treatment 76 3
3  treatment 41 3 pain 55 1
4 pain 29 1 mouth 51 1
5 gum 29 2 dental 43 2
6  dental 24 2 gum 36 2
7  clean 23 1 denture 33 Overl0
8  fluoride 22 Overl0 bite 31 1
9  mouth 19 1 crown 28 3
10 remove 19 2 brush 25 1
11 crown 17 3 low 24 1
12 dentist 16 3 Jjaw 24 2
13 toothbrush 16 3 ray 21 3
14 fill 14 1 front 18 1
15  health 12 1 painful 18 2
16  bite 12 1 remove 18 2
17 plaque 12 5 cavity 18 7
18  toothpaste 11 2 bone 17 2
19  root 11 2 impression 17 4
20 stain 11 3 implant 16 Overl0

KXAL FEETHFAT7OTEDIVTEREY X MOEFHEOEEL NIV

#ELA(7OT FIVTRERRU b
Word Level Type % Cumulative Type % Cumulative
PropNoun/Num 0 0.00% 0.00% 0 0.00% 0.00%
L1 28 19.72% 19.72% 22 15.60% 15.60%
L2 26 18.31% 38.03% 15 10.64% 26.24%
L3 19 13.38% 51.41% 14 9.93% 36.17%
L4 16 11.27% 62.68% 7 4.96% 41.13%
L5 16 11.27% 73.94% 4 2.84% 4397%
L6 4 2.82% 76.76% 3 2.13% 46.10%
L7 5 3.52% 80.28% 4 2.84% 48.94%
L8 4 2.82% 83.10% 4 2.84% 51.77%
L9 4 2.82% 85.92% 2 1.42% 53.19%
L10 0 0.00% 85.92% 3 2.13% 55.32%
Overl0 20 14.08% 100.00% 51 36.17% 91.49%
N/A 0 0.00% 100.00% 12 851% 100.00%
ALL 142 100.00% 100.00% 141 100.00% 100.00%
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Word HDC Level Word HDC Level Word HDC Level Word HDC Level
abrasion DC Overl0 detect D 5 instrument H 3 rate D 2
abscess DC Overl0 device HD 2 interdental D Overl0 ray HDC 3
activity H C 1 diabetes HD 8 jaw HDC 2 regularly HD 3
acute D Overl0  diabetic D 9 line HD 1 removable D 7
affect HD 2 diagnosis HD 7 lip HD 1 removal H 5
agent HD 2 discomfort HD 5 local HD 2 remove HD 2
aid DC 3 disease HDC 4 low HDC 1 resin HDC  Overl0
allergic HD 4 disorder D 5 maintenance D 5 restoration D Overl0
allergy HD 3 drug D 2 malocclusion DC Overl0 retention DC  Overl0
alveolar DC Overl0 effect HD 3 management D 3 rinse HD 3
amalgam HD Overl0 effective HD 5 measure DC 3 risk HD 1
anesthesia D Overl0 electric H C 2 medical HD 2 root HDC 2
anesthetic HD Overl0  enamel H C Overl0 medication HD 5 saliva HD 9
antibiotic HD 6 evaluation D Overl0  medicine HD 2 scale HDC 2
anxiety D 5 examination HD 4 metal HDC 1 scaler H Overl0
appliance DC Overl0 exposure H Overl0 miss HDC 2 sealant H Overl0
appointment HD 2 extract HD 5 molar HD 8 sedation DC Overl0
arch DC 3 extraction DC Overl0 monitor D 3 sensitive HD 3
artificial D 10  factor D 3 mouth HD 1 sensitivity H 9
attach HD 2 Aill HDC 1 needle HD 2 set DC 1
augmentation DC Overl0 film HD 1 normal HD 1 shape HDC 1
bacterium HD 4 fit HDC 1 occlusal DC Overl0 sign HD 1
bite HDC 1 fix D 1 odor D 4 sleep HDC 1
bleach D 5 floss HD 5 operation DC 3 smoke H 1
bleed HD 2 fluid H 4 oral HDC 5 socket D 5
bond DC 5 fluoride HDC Overl0 orthodontic D Overl0 solution HD 3
bone HD 2 food HDC 1 pain HD 1 sore HD 3
breath HD 2 fracture DC 10  painful HD 2 stain H 3
bridge DC 1 frequency D 5 partial DC 9 status D 5
bristle H Overl0 front HD 1 particle D 6  sterilization H 8
brush HD 1 full HDC 1 patient HD 4 sticky HD 3
bruxism DC NA functional DC 4 periodontal HDC Overl0 stress D 2
calcium H 4 general HD 2 periodontitis HDC Overl0 support HDC 1
calculus H Overl0  gingival DC Overl0 permanent HD 4 surface HD 3
canal HDC 4 gingivitis DC Overl0 peroxide D Overl0  surgery D 5
cancer H 3 graft DC Overl0 plane H C 2 surgical HD Overl0
canker H Overl0 grind HD 1 plaque HD 5 swell HD 5
cap DC 1 guide H C 2 plastic HD 1 symptom HD 6
care HD 1 gum HD 2 polish D 4 take HDC 1
caries DC Overl0 habit H 2 position HDC 2 tartar HD Overl0
cavity HD 7 halitosis D Overl0  post HD 1 taste HD 1
cement DC 3 hand HD 1 practice HD 2 technique HD 8
central D 2 heal D 3 practitioner H Overl0  temporary HDC 7
check HDC 1 health HD 1 pregnancy H 5  test DC 1
checkup HD 4 healthy H 1 pregnant HD 4 therapy DC 6
chew HD 4 hygiene HD 4 premolar H Overl0 tissue H C 1
clasp DC Overl0 hygienist H 7  preparation DC 6 titanium DC 10
clean HD 1 hypersensitivity DC Overl0 prescribe HD 9 tongue HD 1
clinic HD 2 illness HD 3 prescription H 6 tooth HDC 2
combine H C 3 immediate HD 4 pressure HDC 2 toothbrush HD 3
composite HDC Overl0 implant D Overl0 prevent HD 4 toothpaste HD 2
condition HDC 2 impression HDC 4 prevention D 7  topical D Overl0
crown HDC 3 infect H 6 preventive D Overl0 treatment HDC 3
debris HD Overl0  infection D 3 primary D 3 trial DC 2
decay HD 5 inflammation HD Overl0  procedure HD 5 upper HDC 3
dental HDC 2 inhalation DC Overl0 profession H 5 wear HD 1
dentist HD 3 initial D 3 protective H 5  whiten HD 7
dentistry HD 9 injury D 3 protein D 4 wisdom HDC 5
denture DC Overl0 instruction HD 5 pulp DC 8
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Speaker-Listener Confirmation-Based Participation Frameworks:
Generating Orientation, Practicing Turn-Taking,
and Dividing Responsibilities

Aaron J. Armstrong
Nihon University School of Dentistry

Abstract

The definition of language has moved beyond the confines of internalized cognitive processes
and has become a publicly viewable co-constructed form of exchange between member
participants (Galaczi & Taylor, 2018; Hutchins, 1995; Roever & Kasper, 2018; Salaberry &
Burch, 2021; Plough et al, 2018). This paper will first examine how active listenership (Knight
& Adolphs, 2008) is an important aspect of intersubjectivity and how the rules of reciprocity in
speaker-addressee or giver-taker roles (Levinson, 2006) function to perform instrumental and
moral stance to build trust in interaction. A literature review will then discuss how orientation
alignment can be utilized in systems of distributed cognition to divide responsibilities, and how
confirmation may prove useful as a tool to activate learner orientation and incentivization, and
how embodied multimodal elements can serve as mundane components of language to initiate
intersubjectivity (Burch & Kley, 2020; Goodwin, 2018; He & Young, 1998; Hutchins, 1995). The
final section will offer an example activity for a junior high school class in which a small
number of students are weaker than their returnee cohorts and distributed cognition can be
utilized by dividing knowledge-building responsibilities among students before proceeding to
confirmation activities (Hutchins, 1995), allowing for activated turn-taking and repair (Goodwin,
2007; Levinson, 2006).

Key words : participation framework, orientation, turn-taking, confirmation, stance

The Comedian’s Interaction

At some point in her routine, the comedian begins to discuss how she has come to understand
human interaction. Our minds, she says, are like our rooms furnished with experiences like little
novelty snow globes, collected and shelved for reference. The comedian raises her hand as if to
begin a soliloquy and recalls a memory, in so doing, confirming she is herself, and no one else is
she, before placing it on the imaginary shelf to her right. The audience responds with laughter..
“All human interaction,” she continues, “is—just taking turns showing each other our snow
globes” (Martin, 2023). While this was interesting, it was what followed that struck me. She was
displaying being a good listener to an imaginary coparticipant who was sharing their snow
globe. Looking out into the audience, she nods her head, saying yes as a confirmation and you are

HARKZER A AERE T (Jedh Department of Foreign Languages (English), Nihon University
T101-8310 HLHUHRT-fCH X Al HER A 1 -8 -13 School of Dentistry
(523 20244100 2 H) 1-8-13 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-8310, Japan
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you as well, nods again, gestures with her hand, narrows her eyes to inquisitive, “Exactly,” she
says, ‘and how wonderful to be yourself as well,” before turning her gaze to the right, to her
shelves—“The whole time,” she says, “your eyes are just darting to your own shelves waiting—

waiting for your moment—|to share| I am me as well” (Martin et al., 2023).

The Comedian’s Participation Framework Analysis

Martin presents us with a participation framework here, where she is actively desiring to
misalign as the very coparticipant she is claiming to be. She insists she wants to be a good
listener, but demonstrates poor active listenership (Knight & Adolphs, 2008). Her inability to
accomplish and sustain the needed mutual orientation that is necessary for this interaction to
succeed manifests as a turn-taking process with no moral stance. She displays to the audience
that her eyes are darting, showing the audience that her gaze is failing to sustain her
instrumental stance. We immediately understand that she cannot be trusted. Hence, even while
she signals the expected or -culturally trained vocal, verbal, and gestural forms of
backchanneling, we know she is merely mimicking active listenership (Knight & Adolphs, 2008)
as she prepares to breach the universal rules of reciprocity in speaker-addressee or giver-taker
roles (Levinson, 2006) and take the floor.

The decisiveness with which Martin displays herself as one who fails to demonstrate active
listenership could lead us to assume she is well-versed in interactional competence (IC) theories.
While this may be true, what is more likely the case, is her natural understanding of how the
mundane elements of intersubjectivity work by displaying them as publicly visible, culturally
located, and co-constructed (Burch & Kley, 2020; Goodwin, 2018; He & Young, 1998; Hutchins,
1995).

Introduction

The past 30 years have seen the definition of language move beyond the confines of
internalized cognitive processes and settle in the spaces between language member participants
(Galaczi & Taylor, 2018; Hutchins, 1995; Roever & Kasper, 2018; Salaberry & Burch, 2021; Plough
et al, 2018). It has moved out of the utterance and into the multimodal structures of situationally
contingent co-operative transformation zones (Goodwin, 2018), in so doing, loosening the
boundaries between language and cognition, where it looks less like a structure applied to a
situation and more like a structure derived from a situation (Hutchins, 1995; Goodwin, 2007). The
participants themselves becoming an endless supply of renewing substrates (Goodwin, 2013)
from which IC finds, through the use of conversation analysis (CA), its grasp on today’s second
language acquisition (SLA) research. The point of contention remains that interactions examined
via CA produces an amount of data that is not generalizable without losing valued complexity,
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and as it is not a popular idea to quantify the data (Galaczi, 2008), we are left with no easy path
to the generalization of assessments. Yet, the employment of CA allows for quite a wide creative
freedom for the development of tasks in which CA can be used to assess selected generalities.
The purpose of this paper is to investigate how confirmation, as a mundane action, could be used
in activities to activate learner orientation and promote practiced turn-taking (Goodwin, 2007) as
well as employ distributed cognition to avoid language-“trained” students with no language

practice experience (Hutchins, 1995).

Literature Review

Learning requires attention to the thing being learned (Kasper & Burch, 2016). In other words,
a learner must be oriented to a task, not out of obligation to do so, but out of necessity or desire
to do so. This discussion is about orientation, but also, incentivization. Levinson (2006) entertains
the idea that human interaction has at its foundation, some universal cognitive-and-ethological
motivational tendencies. From action chains, sequences, and reciprocity of speaker-addressee or
giver-taker roles, Levinson's ‘interaction engine presupposes a natural disposition to complete
When I say jump . .. you say ... how high, or when I say Knock, knock ... you say ... Who'’s
there? The presence of a predisposition to this alignment allows for quite an open canvas when
developing activities.

If in fact a predisposition to alignment exists, turn-taking is the next natural step. However,
knowing how and when to take these turns is a matter of importance. Timing is essential, and if
you have ever danced with a partner, you will know, when they move left, you attempt a
response to their movement. If we consider this dance analogy as representing a physical
manifestation of Levinson’s reciprocity, we must acknowledge that it comes with a limitation as
a parallel; it is highly, if not exclusively, embodied with a singular function shared by the pair or
group. However, in a larger community such as a classroom, where individuals hold functions
that differ from those held by the group (Hutchins, 1995), the inclusion of elements of action to
the multimodal elements already in play can introduce a sense of physical punctuation or a
moment of physical change to the interaction. This may direct the act of reciprocity to take
place at a specific moment, in a specific space, signaling that a secondary action or movement in
cognition (Hutchins, 1995) is to follow. This would then support the premise that responses are
to actions (Levinson, 2006) in a system of cognitive navigation within a community of divided

responsibilities.

Research Focus

This discussion mainly seeks to benefit an accelerated junior high school class designed to
prepare students to engage with and explore the many facets of the narrative, ranging from
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different narrative styles, themes, and literary devices, as well as engage in discussions,
presentations, and academic writing. The class consists of 12-15 Japanese students, whose
English experience, practice, or proficiency is higher than the average Japanese student of the
same age group. However, differences arise between these students; those who are more verbose
might have benefited from spending time abroad or engaging regularly at home with an English-
speaking parent, yet a few students have a generally weaker English ability than the majority,
and for these students, a speaker-listener confirmation-based participation framework might

help level that playing field.

Observations

Some students visibly lack confidence in activating themselves in English, orienting
themselves to the work at hand, and aligning with each other in English, which manifests as a
disengaged silence, a lack of eye contact, and soft-spoken voice that challenges the definition of
audible. These behaviors appear to indicate either, a self-accepted inability or low vocal English
proficiency. It can be assumed that the habit of using English outside class is unlikely, reflected

in the way they tend not to hold each other accountable in class to use English only.

Speaker-Listener Confirmation-Based
Participation Framework Activity Proposal

Students will organize themselves as embodied participants within a situated participation
framework integrating an action or gesture framework (Goodwin 2007; Goodwin, 2018; Plough,
2021) in co-operative transformation zone. The following will explain the proposed student
interactions. The activity will begin with students being put into pairs. Each pair will receive a
stapled booklet with small pages, each page will hold some form of a hint to a phrase discussing
a literary device. They must create and write a full sentence that meets the requirements of
that hint before they can move on to the next. The literary devices included might be
personification, imagery, symbolism, dialogue, metaphor, simile, and so on. The first team to
write a sentence for all ten hints wins the activity.

From this point, the participants will be referred to as Speaker and Listener. Speaker and
Listener will switch roles after every written sentence. Speaker will refer the information in the
booklet and gesture to the information being read. Listener will orient between the elements in
the substrate generating the consequential stances, while orienting to Speaker. In this moment,
as Speaker may be pointing at a word or pattern, Listener will be generating instrumental,

epistemic, and cooperative stance. Speaker will read, dictate, or say the information being
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gestured toward, and Listener will write the information down and repeat the information. Here
we have the confirmation activity as a co-constructed mutual alignment in task. The task is only
completed when the Listener can accurately confirm their receipt of the message and at least
minimally confirm completion with a confirmation such as Got it, or Next. No further guidance
will be given—the only rule is that they only use English.

As responses are to actions performing systemic operations (Goodwin, 2013; Levinson, 2006),
when a turn begins on the action of pointing to the thing being learned (Goodwin, 2007), the
orientation to the task is mutually aligned by both participants. The pattern of point, say, write,
repair repeat, repair confirm creates a manageable closed system of tasks organized using an
opening gesture action and a closing spoken action. From my observations thus far, repair can
and has taken place (as noted in italics above) during and/or following the write and repeat
stages. The focus is usually on spelling and pronunciation, mutually aligned toward accuracy.
The students tend to be opportunistic in audibly expressing their answers in these closed two-
participant units. Similarly, we observed in the analysis of Martin's comedy above that time is
being attended to, and it is necessary to focus on time management in the act of turn-taking.
Speaker, Listener, and Martin seem to attend to time in a way that exhibits a predisposition to
reciprocity that incentivizes each participant to respond in a timely manner (Levinson, 2006);
Martin has her snow globe ready, Speaker has a pointing gesture ready, and Listener has a
confirmation phrase ready. This moment of turn taking, or floor taking, is one way participants
divide their labors in a system of distributed cognition. This leads us to answering Hutchin's
(1995) question “Given that we are where we are, where shall we proceed in a particular way for
a particular time?” Let us proceed by separating the operations and distributing them to be
shared among the group in a closed system of confirmation actions, validating the information at
each step. Speaker begins by gesturing to confirm the information is physically present, Speaker
then reads the information aloud to confirm it they are waiting for alignment. Listener repeats
The information to verify the information vocally and writes the information on the paper to
confirm the information physically once again. Again, the need here to confirm accuracy creates
a natural practice for repair work to ensure mutual alignment is achieved. Once achieved,
Listener is prepared to take the floor with a vocalized signal to confirm that the task has been
completed, allowing Speaker to take the floor again with another gesture to begin the process.
The goal of the Speaker-Listener pairing becomes a co-constructed, mutually aligned and
realigned, learner-guided, confirmation-based participation framework. It is constructed as a
closed interactional system operationalized as a cognitive transition from mutually unconfirmed

nformation to co-constructed confirmed information.

Outcomes

As discussed, the outcomes have been positive. Students have utilized multimodal embodied
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gestures to punctuate their actions and aimed to effectively promote incentivized turn-taking, a
variety of repair techniques, as well as many modifications to the final confirmation operation.
The benefit of allowing a learner to hold an individual function that differs from the function
held by the group (Hutchins, 1995) seems to provide cognitive freedom from the greater task,
allowing the learner to focus on the next step of operationalization of their cognitive processing.
Doing so allows a learner to orient, turn-take, and navigate the substrate elements before them
with relative ease. There currently is no recorded data to practice CA data analysis, which
should be the next step. Further research about confirmation used in this way has yet to be
brought into the discussion. While the research in this paper is not exhaustive it serves as an
example of how self-organized co-constructed Speaker-Listener pairings can benefit learners
who might be struggling with their English language confidence and how, by initiating a learner-
guided, confirmation-based participation framework, the division of responsibilities promotes
embodied action or gesture frameworks (Goodwin 2007; Goodwin, 2018; Plough, 2021) in co-

operative transformation zones.
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