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Type-Token Indices and Lexical Diversity

Dax Thomas

Lexical diversity is the degree to which individual words are repeated (or not repeated) in a given
text. Measures of lexical diversity can be used by EFL teachers in the selection of graded readers
and content textbooks for their classes, or for assisting in the evaluation of active vocabulary usage
in student written and spoken discourse. They can also be used by literary critics in estimating a
particular author’s overall vocabulary size, and can play a role in forensic linguistics and authorship
identification.

More specifically, lexical diversity in a text is the relationship between the number of tokens
(words) and the number of types (types of word) in that text. Traditionally, this relationship was
presented in the form of a simple type-token ratio (TTR): the total number of types divided by the
total number of tokens in the text. These raw type-token ratios, however, are problematic in that
they are highly dependent on the text’s length making it difficult to accurately compare texts of
different sizes. In order to better compare texts of differing length a normalization tool is needed.
Several TTR normalization attempts have been made using both mathematical approaches (Root TTR,
Corrected TTR, Log TTR; Malvern et al., 2004), and random sampling approaches (voc-D, HD-D,
MTLD; McCarthy and Jarvis, 2010), but these fall short of solving the problem satisfactorily.

This report briefly introduces an alternative normalization tool, the Type-Token Reference Curve
(TTRC), and explores two ways in which it might be utilized: the Type-Token Reference Curve Index
(TTRCI) and the Type-Token Area Index (TTAI).

Type-Token Curves
A basic Type-Token Curve (TTC; ez TypeRian Curve Compateon

Youmans, 1990) is a graph representing the e

lexical diversity of a text where the running

type-count is plotted against the running f=__m_
token-count (Fig. 1). - /.
A steep curve represents higher lexical - i/ﬂ
diversity while a shallow curve represents Tmw mw ww Bw pen mew wes e
more vocabulary recycling. This “bird’s eye Fig. 1. Type-Token Curves for two content English textbooks

view” of the lexical diversity of a text can be

quite useful when studying a small number of texts of similar length. However, if the texts are of
greatly differing lengths (Fig. 2) or there are a large number of texts to be compared (Fig. 3) then
using TTCs alone becomes problematic. To help with this problem a Type-Token Reference Curve

can be used.
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Fig. 2: Comparing long and short texts.

Type-Token Reference Curve

A normative 300,000-token Type-Token
Reference Curve (Fig. 4) was constructed
using the average type counts of 10 long
public domain books. This curve represents
the normal tendency for the introduction of
new vocabulary to decrease as text length

increases.

Type-Token Reference Curve Index

The TTRC can then be used to generate
a Type-Token-Reference Curve Index. The
type count at the end of the text is divided
by the type count at a point on the reference
curve matching the token count of the text in

question (Fig 5).

Indices above 1.000 indicate a lexical
diversity above the norm, while those below
indicate a text with less than typical lexical
diversity. These indices allow for convenient

comparison of a large number of texts (Table

1.
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Fig. 3: Comparing a large number of texts.

S ipe Teben Carve Corparmen

Fig. 4: Normative curve created by averaging type counts of

|0 different books.

Tyt Token Cutve Cargarnen

P

i

_.-'-'
T
A {,.-"AE::'
.
—TTT
PR TN
—  wlloa it
(it
Rt Carve

TR A T T
[Yy

Fig. b: Points used for calculating TTRCI.

Table |: TTRC Indices of 4 novels.

Text TTRCI
Wind in the Willows.txt [.109
The Jungle Book.txt 0.975
Treasure Island.txt 0.929
Prisoner of Zenda.txt 0.909
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Type-Token Area Index

Another issue worth considering in lexical diversity studies is the rate at which new vocabulary
is introduced. Changes in content throughout the length of a text may result in parts of the text
having different lexical diversity. For example, the TTC for 7reasure Island begins shallower than
that of Prisoner of Zenda but crosses over it closer to the end of the book (Fig 5). In order to better
represent this variation in the introduction of vocabulary throughout the length of the text, the same
reference curve can be used to calculate a Type-Token Area Index. The area under the curve of the
text (Fig. 6) is divided by the area under the reference curve (Fig. 7) at a point matching the token

count of the text in question to arrive at the TTAI (Table 2).
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Fig. 6: Area under the curve for text. Fig.7: Area under the curve for reference curve.
i
O’; Table 2: TTA Indices of 4 novels.
o Text TTAI
; Wind in the Willows.txt 1.097
b Prisoner of Zenda.txt 0.948
The Jungle Book.txt 0.930
- Treasure Island.txt 0.920
£
¥
1®

When looking at TTRCI, 7reasure /sland has a higher index (and therefore a higher lexical
diversity) than Prisoner of Zenda. However, when looking at TTAl, Prisoner of Zenda is shown to
be much more lexically diverse. This correlates much better with the TTC bird’s eye view showing

Prisoner of Zenda to have a steeper curve for roughly 90% of the length of the text.
References

Malvern, D. D., Richards, B. J., Chipere, N., & Duran, P. (2004). Lexical diversity and language

development.: Quantification and assessment. Houndmills, NH: Palgrave Macmillan.
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Using Voice Recognition for Assessment and Pedagogy
in Second Language Learning (SLA)

Jesse Elam

Speaking evaluations in Second Language Acquisition (SLA) can prove to be problematic and
time consuming for many educators. However, thanks to the ubiquitous nature of digital devices,
voice recognition software, and artificial intelligence, we are feasibly living in an age where teachers
have the ability to evaluate their students’ speaking ability automatically with custom software (e.g.
Christensen, Hendrickson, & Lonsdale, 2010; De Wet, Muller, Van der Walt, & Niesler, 201 1; Lonsdale
& Christiansen, 2011). To this end, Google Speech API has been a key interest for developing Elicited
Imitation (El) tests and other speaking activities to promote pedagogical benefits.

El tests have a long history in SLA and draw on the cognitive information processing theory.
Based in terms of cognitive psychology, this theory attempts to explain how people process and store
information (Driscoll, 2005). One aspect that links the cognitive information processing theory to El
tests is the notion of chunking (Abney, 1991). That is, El tests require second language (L2) learning
students to listen to an audio prompt and repeat what was heard under a restricted amount of time,
which forces them to use their working memory in unison with long-term grammatical knowledge
prevalent in their interlanguage system (DeKeyser, 2001). From a semantic standpoint, then, how
we chunk linguistic items together can be used as a way to test if we have mastered a certain
grammatical function. In this regard, “When an L2 learner has difficulty reproducing a grammatical
feature contained in a stimulus sentence this is believed to be due to the feature still not being
fully automatized as part of the learner’s interlanguage knowledge” (Ashwell & Elam, 2017, p. 63).
Hence, through a simple listen and repeat activity which focuses on specific grammatical items
multiple times, an El test is theorized to have the capacity of evaluating students’ comprehension and
productive skills, as well as their spontaneous language capacity in their L2 (Purpura, 2004).

Although El tests are attractive for the assessment of students’ grammatical skills in oral
production, analyzing the data through analogous means brings into account issues of rater bias
and requires administrators to utilize a large amount of time in order to analyze the results; hence,
many in the field of SLA have been looking for a way to automate the process. In this respect,
many researchers have turned to Sphinx Speech Recognition software to build El tests (see
Christensen, Hendrickson, & Lonsdale, 2010; De Wet, Muller, Van der Walt, & Niesler, 201 |; Lonsdale
& Christiansen, 2011). Nevertheless, Sphinx requires a deep understanding of programming as well
as technical knowledge of how to train the system with acoustic models for speech recognition
(Twiefel et al., 2014). In this way, Sphinx makes it quite difficult for novice El researchers to approach
the field as well as limiting the accuracy of the students’ transcribed inputs due to the constraints
inherent to storing the acoustic model data on the host computer. “[However,] systems, like

Google’s ASR, no longer need to be reliant on the data stored locally on the computer, as it had the
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ability to transcribe speech-to-text in real-time, making the number of identifiable words seemingly
limitless” (Ashwell & Elam, 2017, p. 61).

Using a custom program, Ashwell and Elam (2017) investigated the accuracy of Google Speech
API to assess whether or not it would be suitable to build El tests or pedagogical tasks using Google
Speech ASR in the future. They found that the Google Speech APl was almost 90% accurate for
transcribing native speakers’ oral production, while only being around 66% accurate for that of
Japanese students’ (2017). Nonetheless, a number of the issues are thought to be a result of the
limitations of the data gathering, system design, and El test items. Hence, in the next iteration of the
research project, the authors intend to make adjustments to v3 of the software in order to execute
El tests using Google Speech API to its fullest capability. These changes will include: a) using inter-
rater reliability tests to correlate the data with the results from the Google Speech API, b) refining
the user interface to limit mistaken inputs, and c) screening all items with native speakers before

administration of L2 speakers to ensure reliability.
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%<2 English Phone Video Club 7—<
68 AVFRLOHE (BE - L—ILAY)
78 ETFrAFMEICEITTI LA YA =3V
108 AR—b7x v FERLICEBROOVRE
1A Windows Movie Maker . #R&Y 7 b DEAEIZDONT
128 E@ b=

BPEPEK AR OEERZFEHIES, £/-EBBLTITOY I b 20E - RTT 252 RMHTS
ZEEBEMNELETOY I N THoT, REEME, X707 FORAMICHZAN, &V E
COREIZSMLTHHRABZEZHHFT 5,

22 FAVEEEF] : SHE

WITEESVTF—Y 57 (RAYEBHNIE "TRAVEEde TV F, LBLT.HREEBE (K
FIEEHHEN) PEESEAOEBNKRA (12:30 ~ 13:20) 27k -7, ERIEHNIZSNT SF
EDANBIIEFEZBLTE~I0RTHoTco SMEOR¥IF R VEANREZBELTWS | F4£D
FERSICD, PR VEEZBELTVWE 2FEDFEC A VEREELSML., F1VEL
IFTH<, FAVBBEOXMICET 2SI ABREERT 2B L BT,

BHMELTEA Y=y bEDOTzTHA b TREAKRSEEY 2—L (R4 VER) 1 =7l
AL, FAYVEBIR=ZVIIRERXEEBEOBSZT 57, £1c. EER 7L —XPREBOER.
TTIC BERNTRALCEZTEOBREAS ISV, BENARIVEOSLWE LA EEXEE L1,
% 7-. Tages SchauXSpiegel TVi &, Vx 7 ETHETZSZ RV 2 —XFEREFEL. BR
Ry ORFENLEEZRBN L1

KBETIIENMZHEZE L, BRERICZALERNG P VEXEDEBRPZOISHDI-HD
BWeEREETIIE, SMELNPRAVYEBCRIYXBIZRLAZ L > THHRDLIEHD T L,
SMEDORAVBEEANDETAR—2a3>vz2abhbl txBiEE Lo

23 ZANRA VEEERFI : KBFHEFEF
ARAVETIE A 54— %1F% 5 & &b IZ, Francisco GARZONSE 4 % 5 67 1<,
Tertulia& 2T 13T, SEEEKORBLRE L1,
HEMNAEZZEZLVIENICITASA Y54y —R, ARM XLy y—HBERLTWLS
AVE A1) =2 —7 L L.AVE global& 7 Y) \ R WA 7REFZSTCHEESEBI—X RN, T—IARY.
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BLPEPT2EDZHEEZITRS ZENTEICA Y RELLOETEERODELAA SN, FEE
d. ARAMIVEBTORREICEFESIZELAON-DOT, A—XEFELEEZ L. KV KETOE
BARICEBLZbOE2TIT R, 512, BEICIKEDLI S BREFNBRINENICOVWTEHBNIIERS
MEAREL. RLA—XIZEBNPTESRELSICL . /o, ZBEO=_—X, EEIZLK->TI—X*%
NAIRAZXTZIEEZREIN, ZOI—REFETR->TLRZENAZH WD, EREEF

LIcWeEZATH S,

—F. BEAR—ZATlE, —HOFEL ITRTEET, AXRA VEEDOEE, #HICOVLWTH
WTK 2B EDFEEZET I LICE > T, BEATOZEBR R LI, BEAIZ. &KV EANICEEZ
FolLZHEDRENH Y. FHMIZE5. 6 AOSML D7 REEIL, SHIT. BELDOEHE,
ARA VEBNDHEKENELTHLI BT REZELEFLELEL. TFHTLERLL, ZEE
ICAEETIIa=r—>avd 5l LDELE FiILLKDEREEZRHELIZL,

2.4 FREFEERFI : HRE

017EEHREERM "HXREFERESR, OFESIE. FIFEEY) . PEABZFENBY L. BEKE
AOBARAICEEREIBRETITADNTI, BE2~5RDFENSML. SMEFZEETEE
ZR2ORDIEN) DI EETH 1o ZDH5, FEFZZFATLIAEABZELRALASML
TWico SEEBSMEN DA slclcd, SMUILZERBHOBZE L —N—TREABTDM
BVPRBENLRFOMREBEZ TSN TE, o, KICEIEBERAPESEBICEALTNALELES
72 LT ZMENMUETL Y b HFEXEADEBEBEZRHDZZENTEIERONS,

7. SEERUTO 2 20FNEEHTTHONTI,

(1) 10B8HICHRNEREAFERFHEAEHE L "EBO2HARAFEZFEIL—FIYTI b
MRNKE, [CRE2EZDPPETRRERRICSI LI, BRREOBICEXRLFHRKHEATSMED/I2D
ICUN=BLZTV, FEABZEDOREREDEEZ L THL 27, 2FEDHERASHER
ZHAROABRERERETTETEY., Lo EERBLTEVWLLDOD, KIFTIEIREZHER
TLEWL BLIHEBZOALTLE 2T FRICARICEDONSD, BEEICKVICFHESH
12 ET RAPERFEES S —ESML. VXYY LIEWEBENDW L, b5 | ADSMEFIEIA
b LABZETH 1o, FHENRIN (SMERIBREEEZE TSI L) LD >TWH &
BOBELTEMLILLWEBRNBERZRE, SR, RRESTOEKERIZETHLLEVEIC
B, InhhobRERZRIT BB LIIWEE 2T

(2) FEFICHEZ, 12BI8HICEHIZI 2 =T+ /N\ TR T, ZHEOFEEANE "7 T7Dh, £&b
I "BFN—T 14— ZRELI. SERPEABZELBRARE, £ FEDBMZE0HBW
B, H29EMSML T, FRICFF 22> T, BERICE > TEW D, BERAZEDOSM
BV ST DRERBRIETH 1o LML, AIDTERFOREY Z2HBRLICBEAZER
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BATABOKEFEZESTRBRONICIEEFFEBICLLRRICA > IL EBBEZERR I, | F£D
BRELHIE MLLWEBREFOPR, CARICLEZLOFEABZELHEWL., RRTEHIEHNT
ETC, ETHEPCRELUIEE LTV, £7c. BRMOBWRITh S BRIECRMIT £ T, BB &K
NEEBEX LIBEREHEZHEYLCBZED., AARICEATHLATOT—HBHERLIDY
WhB o To &> T,

SHBLID LIEEXMERBRORARSEZRAELIZVLA. LNVEZLOBERAAZEIZSMLTL LS
BIZ, BHERLAEAESIIELVTH IR LA ITNE RS GLEBDbNS,

2.5 HREFEERFT : £
WITEEEHBI VT —Y 77 JIEBEREBICEVLVTUTOL > HRHEEABTTE | BIEHEL
7zo

OHERE
HYEM : 5&E (3 7X7)
KR : HFEI20174F 4 B208~7 B 128 (B:EKER)
TEER20174E 9 B27E~20185E 1 B 178 (B:B/KEH)
S HRERAFEERE  I138HE
B 12309 ~ 38204
A B-EBFH 4~T7TAN NEH 4~T7A

i

BLUBAOSEBEENOUTOL > BRI EMEAoNT !
FBIRNDOALZERRDERE Lic, BEANBARLE, BRIERDIECTHS,

|. #FONE

RHE. BB B L Lo HAA T —TERLIC, BEETEYAS. £, BAEEL 2ESE
BOXLOEEEIZOWT, ETEEET 1

BEH— REBLTEEORAL L. BELYUTEA LS —LROPBE BT 72,

2, REORBERE

FRLARLOSMENZC, BERSETIEAVDLON, T—ICELZFELZPLIZ. KRED
AAEI T, FEEIEBNICSML TS  ZEERLEE210EER 5%, FHEDERE LTI,
7y bR—LBRBEK T, BEB CL(IABTEIOIELL., LWL BRI ED o, 7.
BEEOREZBELHLTH, V5 =IY 77 IDBMIL->T, BEEIGEEDI L1245
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TELLWEWSIERLH T,
BELT.SVTIF—=Y S0 Y IHASMEBEBORTREADA L FEEFR—3 0T v T2 H-
TmEEZ %,

M)

The Annual Report of the MGU Institute for Liberal Arts



04

I A A A4



eSS

i
Lsid

%=

%

DR VN —

L3l
%
-
a
T
7
S

24

AR T4 S
B O FLE ) I8k - RAETRIC
B9 A0 %%

7Oz xvN—  HEHBR BT AM— HEHR (+:RKE)

|. %5

INET. BRELEHOBERICELTIE. Ry LA MPEEHREICELVTEENREL TS 2
ERBESN, BANRIBHIBBIIHELZE5A2th5, EHEBEBTEDEEICELTELD
WEAINTLE? VY, L L, RERIXEEZEL COREERICETIESEIHEYRS
N, 22T, AFEEIR, KPEDEHEMRRERBLBEOEEICE L TEELZRELD
THRET %,

. AIERE

BE L, FHH18H 520/ KEEBEFI0OR ((KE:63.0£7.3kg, AR 125£6.4%) ZXFRE L.
BEAELEHFE. REBICEALT 7rr—rATEZERLT,

BEORAIEIE. 7 OH TR BE K SRS (A0S-100) % FA L. AEE O FEMNE FHME (Osteo
Sono-assessment Index : OSI) #&H L7,

EFFBICEL T EFORGFER. REOEHRIL (EBOEE. EHEEE. EFBHFHE)
DWTTZ Y T— b AE%ZT>7. BEEBIZOVLW T, BREMEEICLODVLWTTZ Y 7T— MAEZT-
12

EHBELRBEORERERY o BBTHES. REFM. AL >V LAFHE. BREBEBEEZ RS T,

Brat a2

E2TOEZFIELFEERETR LI, MEBOEREDRE (L. WIEDA WLt-testz T H
BAKEELRRFGEE LTz, HEHLIEIL, IBM SPSS Statistics /X\—3 3 »23% /A L 7=,

. BRELUVER
|. BELESHTE
OSIDLBEZ#BIIZR Lz, WRELADOSIE, Fi93.328+045%RL. ThE THREINTL
BPRAFEREABOETH 1" FERAOKZILEL L TEPNICESHZERBL TV EE UT:
BB L EHNAEHEZERL TOARWE : *x |

(T EBH) OBELEHTEIIOL

THERE L1z, EEEDOSIZFH3.410+ as
042, FEEBENRLIZF193.1571046TH Y. B %V

BB IR B LEEICSWEETL ééé
fro BEIL. 20H 50HRIEAEEERT = ¢¢é

08l (x108)

St ZOBROMBIES RO EER, ST . 7

. _ N _ EREE E[31 ¥ FH
200, BHEEFHORA Y FESEHNT * % p<0.01
W3, NET. EHRFIFBEZED S | ESREEIHEHFEDOSIDLE
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CEPMBHOMNIIINTEY RP2EICSVWTHERBENFESHFICHRLBENSVLW LA, &
HEEZHICOUAELRRYRARBEZHRIZENVDETH S Z LA TRERINT,

2. BRLAYR
BB L BEHRORBBIRRIC DL TRBETEAR & H LS Y LA, RSEIEE DT
LimE

EEEEREAXR2, K3, R4IZR LT,
4‘5 » I * %k I I * % I
: 45
4 F L
: 7 %’ 4
J[E 3.5 F P 7,
£ 1 s
N . 5 ,/g
; / L /
25 | / E /
A 25 /
’ w2 IEEY 2t %
* % : p<0.01 g JEEEY B
X2 REFHHSROLERK M3 AL DLFHESRDOLE
*
[ |
4.5 = 4.5
I}fé ) [7777 ﬁ ) - |
B o5 é%g B s
2 ;@/ o I
ot "
)
, W ) % 1
bRk HF I EHBE 1 T 2% EST 1 nf=S
L= AWm
M4 BROBIEEDLE * P00
KBS, LT LFMERE B IZ, ERENEESFHICERLERIIBVIFMAa%E R~ LT
Fro, WLPTL%EEZCEDBR. FACAERICEL CHLESHEIIEEFEHICHRLERICIEWL
EBERLIZ. ZOMOBRICALTIZ, KE - XKEESF, A, ENEICALTIZ. MEBICER

BREFBD 2T INETORSICEVTH . AFRDEHERREE & FFERBEE ICH LTI IICELE.
BNEREDY VY NIBERIZEALTE. ZRBRVHAREONST VY IRALY T LABEORRIZD
WTlE, BEEHHIVEELENLTEY ., SOALRAKOBERTH 7. REEICBEL TIE. ALY
VLEECEMOEBEIPCREDNI VYV RAZERB LILEEXTOSREENTBINIERTH -7
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HEDZ Ehn, REEICEITZESHEFEL TAGRERBNVPERAEEDCERICEELE5Z 58
ERERTHY ., EFHZT> TOHWLWREEIZEALTE. BAOEFOHRTHTZHLE LI2EEE
BEBIZDITBZERREBONT VANBENEZREAEPLCALS VLA Z EUCRBDIENEICE
THREDEELZEHBL TOWBRELNH S Z L RBINT,

IV. &%& XXk
) REF NEED FEHXFODREANCIEST  —RAOBELEHICET SR
—H3%F— FHIEFEAFRMFBHBRAR—VE - BEEHERRE. NoXIl, 1-11, 1999,

2) Maimoun L, Mariano-Goulant D, Couret |, Manetta j,Peruchon E, Micallef JP: Effects of physical
activities that induce moderate external loading on Bone metabolism in male athletes. J. Sports.
sci., 22:875-883, 2004.

3) 0O,Donovan G, Blazevch AJ, Boreham C, Cooper AR, Crank H, Ekelund U: The ABC of Physical
Activity for health: a consensus statement fron the British Association of sport and Exercise
Sciences. J. Sports. Sci., 28:573-591, 2010.

4) HimR  BEBEROBEEICRITTEE. Jap. J. Sports. Sci.,14:67-71, 1995.

V. EB{RTTa—1L

5H CHERRBLUNRAEITbEhE

6 A8 CAERES KU ISR ER

7R 98  RXEBHE - BEESE

108 C BRAERRONT

A COARERTAY 2 XA YN—THF

12H I RORERE "TRARRIAR-VRZMAR, TER

20175 12A238 (£) #HREXZ

X FERICATTRBEADT 14— KNy 7%1T5,
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X e, R/ =3 T71M€=2ary, EVLIEEDN RABXMTEONDS LD ICH o7,
LALINoDEER. KIS, ZERICE>THEOVWLWETAEEZRITANSAEEZE > &

NHb, "MbE ZCORET—TMWICEBRT 20 TREL, BEFRNLGEEDORSEDOFHNSERZ S ?;
EHEETHD, zNBENbBEST, ELHIIHZbDE LT THE) 2. RENICH g
WETZETHH 5,

A7AY 7 PRETHEERICEOE LA L. BEECLERANBEA. R, £EYEI) BL —
RRICERZES, SHEABRBEONAORE- 2B L. HEAHRIIE TS "SH L DHLE,

DEBERBLOTHE. ERAMIOLTIE, BILHBELHET 5 RROREORE L OBIRI ﬂ
EREHTTERT 5. BRRBOSNIIOL T, YRS TORBECHRE~OMIRY (& =
CHRAOME) %175 £, RBRBTO7 « — L KBEET>. TNET ok Otk &
PESNBXIMTRBS ENTEf, SHORBOBIMEADETTS,

SEEFROWLOTHEIITOWTRE LTLBEAEHI B X > N~ ZIA TRE, P T8, 5
"RE) Lo MERLCMAL, £ TWABEBL Y71 714 MHBE LT0IEE 7
CRET AR T4 7R 8 THEROBRE, (BN HE - TH) OBEEMRETL. KE 2
EOWMRRICBMNE WIS A - TOF 1912 FTXUAELZOBIBFHE, #REER g
THRUEBET HLAERE, BESOMELEFEDCR) AOEEA— KA EESR bR - i

N—EeTHBEZEZHIZTVL. MEBRROZEAND T4 — RNy 2B H o7,

HAITHIZIE, AISKEBENPOEAERZIERSZOXEZZ S, #RICWT 2HFERER
BEERELZRI VT A TESBEERE LB LI FEBEP#RE DI a2 r—>ava e,
BRI IT2EEORIPREICOVTOBEEIMY 21757, MEWM) ORREREZA T RV
T4 THEEDBETIE, HARAZERAZORE L LTERAREABREIE O 7 b2REL, 7
AV rRIIDVWTDTLEYT—>3 v %{To7, 12BI5BIZIE. REZRICFELZEBOLE
2HERN S, PARFIROELR., BLCHABBKICL2@HEITHT) 2D <3 RRICOVT
BMERY Z2To7. 20%. |ARBICEERICO—T 12— bWt &, BEHEDPRBRIC
RIVTAT7EBDBEEEELHEFETH %,

—EDFEEFEBE LT, HRCEASRHEALPBALRTERYT 2HEIC OV TOZEDHMBL ED
BETHINEET S EHIZ, BREEZROI-DIIRERKE 7O T LD NARZHDRDHIC
DLWTORE%TT S,

LEIAIGAIZIE. RERETHOABI»OLEE. FRE TP > TLWREAEDREEX TxiB-
TRFaxry)—MRBETHZ "HERBAEDIER Ly 2 LT IARESEEEBFETH %,
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AR T4 S
HEEE S EHIC BT 5 LRI AL D i A
— B MR O ML T DORRIIE T DMK —

TOVIIMAVIN=BRBRVEBE (+:RED)

| WEERLARERDEEMFERDME

FEEICRES LB ZTo7c HFREE, "DHEREK, KB 2BEOREFENSEFED
EREETH) HERBILICZEORDZEEI A THENBFEL TLWCAHZR > TLW 5o,
THRETFRLVKEZEL TV S, WERICIE, BR2XEBNTRHLZDTIER L, BERIC
BRBORB LY Y ISBIcT 4 RAv2aryeBAL, 2ANVHER#ZHOH. B X
temABELNEERTEEVWOIEBNEZBASEMELRD L ZBELTWS,

BERETIE. 7L—2aYyPFEZRYATEEIMRT T, PEEDSHEREICOVWTERY
VWS SHBERNDIHIZ, —BHEzRETHABRNICEALTVWEIRETH S, REL LTI &
BMEORB L Y I/SETRERIERLIZV TSI LZBL T PELRICEYT 5BAD K
BBECRAICEEZOBRVERAREZBUILHDORELOIRZESTI>M. LI RTATHERE
BERTW3, MARAREV’FEFRARIABZN /2L H Y. ETIVENIKTDH S,

2. RBE DR

(2017511 B25H), #AMIZIZ. EFRIECIIHRCEZAERZ L LTHPEEREZTS> L TOIX%:
EHLTEVEATLWIAZHEZBHEEDREOERK (BEFEAXEHIE - MREAREERSE
ERFRE) ICHARBELEKE LT, "TEBELXEL2EL EEROFERERD T, LW 1 b
L TCTHERENAREZ T .BRIE. FEICHT 2R A XA —IYHHRVBNTEY . ZED
ZLHZNEHBLTLBRAOR T, BERXE L LTOFEBHRELZESEBALTLWCDONIZD
WT, BERMNBREZ ERETEEICOVTERLI, &t BEOFEEXOTFEXERT 57
HIZIE "TEBOARDEFEIZT+—NRT 2, BELHY . MEXTLEEHE, *v b EOFEER
EEFRITAIENTEREVOIARIIE, AR TAY 7 bORERLEFRCEZESLDT
Hot,

REBIEIZDFEZH > TEmMzTL. BERETOSEICET 2RE2 BRI AN oRN%
Totze ZORR, RKARTOZ 27 FOX Y N—121FTHL ., BAOTELRIEENHREOETHLEH
BxRFERAL. TOMREBMERLTHEB LA OREZBHMEL TSI E, THIZMHMRETH
KROFTERNGEY) 4% L TLAHRELZBOLTHARSZITLAL L, ZTORBCPERZEIY AN
TERESETWZ EIZh o T,

3. 20185 | Big ¥ UUEDORY HADFE

() B - BEZHELLTLBAUN—IILESFE2EBEOMABRESEEET 5 FE
(2) AFOEEZ L TLWEIRETOET ) Y IRE. EHRAELTS FE.

(3) FEEICHEHHEORETHEDABERZTO L TOEELERFEET,
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KREICHBERHICEBITZ70 27 FOBNERAGT 2),

REOBERFEL LB ICBEZHBLICIEFICSIEHRE, SFEEAERREIRLELEHICT

A2z bXYN—0DIEH. &R, ELHN TEOHETEETORIHELZIT >,
BT LI-AEBZERUTOEY

BREE EAPERIF
ik ERFER2E
EEH ERPER2E

8A2H ()
FEFBRIOVEIZ THHEZEEE, AfMICBE,

8A38 (K)

FRIFEEEHRERTSE (AEMILAX) 25, 2013F. RERERMAED S HBEFR
FRICBZLICESARIC, " OTIOBRICELELZ DAL DB ZE > ALK EEREDAER
EEBICHEE LI L2 ATREBESZ2R5 L., BE. IRVBHFEZEZ R LIKER
ERBEOHSERDI.DODMERD. TROBERIZCEK>TEREEL LTEESNTWS, TAlcHD
FHEFEZM I IEBRDOALRIE, BILLLWRATT2a—LzP ) ) LThIhbIWIF2IFTLR
S, RIEDIDICKFRIDERL LTS 27,

SEE—RIE. FZORI7—LEY b—2XFEVAERLILEROEMZES Z LIF. PETL
BILES>TREZBEBHIREHIOTHDTHE LxHEL. BEY T —HERRELLBEICIERT
SIRIREBATHD Z L R LT,

FHRERAY (BEHMRECX) 25, AXZIE. £AOESARIPBZICHH DY EBEELE
HDTWEF IR MEKRET, BEREZEHRERLRVEREZR> TL 5, RNEEHL S, AF
EHLBEMEDEWKREEWVWR D, 7AY I b XY N—DEDIZ2016FE 10812/ BETHES NS
ACUCA (7¥7F R MERFESR) ORBTRRFOER, BIZR. #ZHHBLERLTE Y.
ZOBEOEBPRRZLDORMREED-L & DBEBNGER LEEZRITTWo, SEHGHIZLWEERE
THoIZbhDrH 5T, UTOAREDEKETI ZENTE,

B2REOHR EIZR - HFE)
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FHRPEHR (AEZRBIHR)

175 hENIEH (HHMBH)

MEHK (2ERXR7TAT T LIBY)
RAERK (BREEOHE7OU 7 LIEY)

IN—BERBIEEDRYEYN ZTW RIT 4 VT —DREDPBHBINAENFREEL & - FBRIZIE
FHEEABENICZITANTLCRESS 2, SEARORBR7AT 7 LOERRABIET Z & HER
ni,

8A4H (&)

BEE., BltE, REAZFHE. ARFRIAZLT TIIRBBZORELZBATE Y., WEHD
BENZEZSIELTHBALTLWEIRETLH S, b &) ERBFZHOARBEZBELS Y NT 1+ A
LTRKRZISEER T, AAETHABOREY L 2RHFRK (AEHSFEHE) Lebiz. A
FbZMWRZTLIEE oTce REZENFHET ZBORRT AT S LOKFEHLICREAKRNSL Y
Fr—%XlT1,

8A5H (%)

FHIF, BEDOTRE "BRE OBEHEANLLEZLRT SO0 MHBEZR BEHETAD
K, . "HLim MRBEEHBEROBRLLTOAELAONEIENEZVA, BEICHH
KEDOHIRE SNICLBICEANDE I EZZELLICA->THH L, BEDERMIEIZONT
ZZATHDI1-HIC, HEREOLRY T4V T —HHEICMABRETHS EDB/HT—H LT,

FROETRE, PASBEINEINERIZFETS1LHBEICEEEZ ST,
Mk

MR7S7 RIT4YT7—17AVSLOERER 7017 0BE

REFR EBLE LYY —2FDETERZHEBEOPHNHEB TR I TANDRIT AV T —
ZFEBFLIZVWEEZ TS, BE. PEZFLDOHVIZTBUANAG., Z L TE EIZIEUER A ELEEAN
RAOBLWTWBRIRSIZZZ, MEERLEARRBOIODEXMCEBRIEELRKEFHE S, IE
B -BNOTOIILENBLIZAEBEZ L7 TOER, R, XMICEL2ARDESEE
RELT, BHMICEHE, AREINDWL, BEZXRDTIENSIZTRETHY . TNIEELEKZE
PEETREHBHREOVO L DDA E ("R, & "HE, OFR) THHA5LER S,

The Annual Report of the MGU Institute for Liberal Arts



[ﬂ;nmniGAKyHIUnWERyTY

A7OV o M, 2D "H—ERI—Zv 7 - TOT5 L, #REBT LD OEBERN
REEBNLEREEZANBR LT 5, ERNAERICOVTIEL, HEHEHLFHENICHARBERER
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ENEE LY S BRNGEEEEI T,

BB BERATIE. Y7 —OTIERER. FE. 8EBESENMEMEL S, V77— 7RI I LIS
&, B TORT > T« 7EFBPRABRODZEZ L ORERBRENEEND, 7. FEMIZIE
ERERTORBEIZSH, RTOTILD/ INITHEERHINTHCIEEZRELTLED, 2
NARBET RS, RTOTVITLEHBEE LYY —D—FBEBAT. 05 HARERSEDHK
BEEIIRELB2HDEEZ TV,

ZDHIZH, X707 bEFIAL T, e OREANAGREHLNTELR 707 LDORESY
HI LI BEMNICIE. 20I6FEDOREICSIEHEE. 2017FEIFAELZTHN. FHRATNRERM
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BEIAZFET HHIC. RESBEREXRBE (IDCS: transcranial Direct Current Stimulation) %
Auwae, REOER/MNMEET 2 LAHREENTL S (Nitche and Paulus, 2000), tDCS & (4.
BEELICMMLIBBY OHBLEREREZSA. BEI DIFEBRNICKMEERELEZRE - 1
HTB2FETH D, HHE, KEXF—&R/ —KR—KHSR (USSA) ORR—YHERIL—TIZ&
D, RF =% TORERFIZIDCSEAWVLT AL —
ZUTEIEBE, BAREZEIZZDY Y VTR
NERARTIIER L L1z 2 & 8RE Stz (Nature,
vol. 13 No. 6, 2016), LA L. ¥v > 7ArMEL
TEADZXLIFHESMIZHR > TULRL,

BREBEENDRRIZIE. TROM (b5 X8, BEHE
). BAMERLCRICERT 2HERE—IEEY 1
2 )L (SSC: stretch-shortening-cycle) (Z& %877 1.5 -

1 2 3
KEA N X LHED>TWD D ERRESNT !
L3 (Kurokawa et al., 2001), & 5I23F%, & "
5 (2016) I2& W, Vv TNRT - RIE 0.5
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DINT + = Y REINA F X H =5 ZMIBATIC & e
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CERREERSABCEEAVTHES TS
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tDCS%E — BB FDEIMICET L7z, e, RIBGRE (L2mA T, RIBMEFRE 3204 (tDCSERRRIR.
RBFEIH) & Lice ZOME. IDICIEOEETRABAICLZREBEEZAVIEBEARANDY ¥
»7 (CM)) 2#fTb¥i, BEEEFIZIE. 200012H 725 ZDIDCSE & LA H 5 DCMIEENFIH
IZEWT, BEHOENVRET, BREAHIZLECMIZZA3ETHhE., ZOEEHFIZ 7+ —XTL—
b (Kistlertt®) K 2RRAESHELVOHERES (£ T X . BEEH. SAMILEH. NAIEH)
% Power Lab(AD INSTRUMENT#:28)% BB WL TA/DEH# L T, PCIZRFELTze KRAIEIBHEET
BRLAKRELOMEEZ KD, TN %2208 L CHREAROEMNEEH L1, HERIZOWLTIE
push-off BEIZ & 1T BIEMG (FFERENE) #kDHiz, MAT. BREEN ICEIFE2ERENLY
HIIE L1zo IDCSOBIBIZHITBENT X —FIZDOVWTIMREZ BV THREIMER1T o712, BH.
BEKEZS% & LT

BRBEIUVEE

KIWCRLIEES I, —BED L —Z Y JHIOBES30.35£0.02cmTH 1) . BERIET (I
BIIs2—@EDO L —Z>7HBDZNI20372£0.03cmT, BEEHR ML —Z VY I7HRIEBD oL
Dotee £ETAH. BEGBLOMIEHD 2 mEsmr-sds—Bto .=y

EMGEI-BE=AZ=ZM A > 72 (SOL:0.12£0.10 IR DB

VS 0.10£0.02, MG : 0.18£0.02 VS 0.16%0.04. Pret tDCS Post tDCS

VL :0.13£0.03 VS 0.11£0.02 mVs), ¥7-. & Mean (cm) 0.35 0.37

20 RLImZEC, —BEDOFL—=vsEig SD 0.02 0.03

LB ZREHER L IZDOWE, BEA b ‘

. o *®2 BEAETICSI2—BEDOFL—=>

L—=—y BB o N -7 (191.98+ RO BEESEE LY

6.02 VS 181.08%15.22 Nm), Pret tDCS Post tDCS
@@*U?_&—Ft:ﬁ[jé—i@/léw_l\ I/T—:\/7HU Mean (Nm) |9|98 |8|.08

BOBESIIOVWTERAREFTRDONED - ) 6.02 15.22

7= (0.35£0.03 VS 0.37+0.01 cm), FEBIENHRE
RILZIZ2WTH (167.78£5.60 VS 156.87+£4.76 Nm) —@MEED L —Z > JBiE TERAZE X
HoNEh -7,

LED#ERN ST 5L, IDCSE—TEBTFOERICHELAAS—BED ML —Z2 T %T>T
b, Vv YT NRT+—IIVABLUHENIIHEDIGWIELPASH ER ST, ZDXAZRLE
LT, EMGOEIZBERGEDNTWI &h B, RIMOBEEIZE(ALh o2 eNEZ NS,
SHRIIBREHRELSDLEBR LY., IDCSHEy bEEER LY BIZIE2L 32y k) LT,
KL EZTEMERZTIFETCH S, £lc. —BREDO ML —ZY I TREL REBICHICS
t DCS (BBHEE L CRERE) TTHORL—ZYIZORBIZOWVWTRFTD LIzl
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SE W

Nitsche MA., Paulus W. Excitability changes induced in the human motor cortex by weak transcranial
direct current stimulation. J/ Physiol 527;633-639, 2000

Reardon S. Performance boost paves way for ‘brain doping’Electrical stimulation seems to boost
endurance in preliminary studies. Mafure 531;283-284, 2016

Kurokawa S., Fukunaga T.,Fukashiro S. Behavior of fascicles and tendinous structures in human
gastrocnemius during vertical jumping. J App/ Physiol 90:1349-1358, 2001

HH AR, B R—BB. XL B M BT SBNE. R¥ HEA. =i N u R R
IZBITBENT =XV RERIZES £ TORRIINGESER. A7 F 65:479-489, 2016
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7avzIb X N— KFEF . =ABAF.Concha MORENO., ZA&kH (x:K&H)

BER—bF7x)F (005F38FT) ICEITIEFEZREL. LVZERDHMYRTUVRICT
BEEZRD D, KL, BEOREZEZ. BRBJZRF L. AL TELLTRVWITRLAZLY
BREICONIPTWETE LD B,

RETOBEEZ. #IRAI-1, 1-2, FikzAI-3, 1-4, A2-1, 2-2BEZBEIC. MBxRZDY),
ZEOETOIA, £1FB0ETOMALNTESELSICT %,

BIZ, A3 227 —YayEBREEFNIZE>TWE A, CEEBDONEDITZHAEIZL. £X
ZAEEEHEYT, —HREBBERY v 7EHEB L. LVBEITAEDIT B,

FHERX S AL FICMZFME T 202 BAEOICER. 7X M TITADNTLS Z e H KERICET
LW EZELSRMLTWAB D ZIREET %, (TR MEABZIRIEL TUL <o)

SEOARAEELT:
BBRIANLNERZBRIAULDRRYF LTWEIDERIET %, ZEDEBR YA ILIZH B FHH

HEDDLVDZIRIAY B, ZTNICEDTVT, BV, BEFERELDEEUZRIALT %,

FEOIEE: SNVEHENLTALZARALT FONLZENEDOERE, ZEI/EATLS
DERIEY %, (TR FOMAERE) 20 LT, FEBRIEERDRVDLERIET %,

RE ZBXIMLOBRE LR RN ZEZS
=> ZER-— b7+ VFOFBAEEZEZ %,

RERH L 2Ol  BENICREEFDORRY Z2ED, RIATHILICLY, FEEZRTE
Be LTRRY %o
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The Annual Report of the MGU Institute for Liberal Arts |

i
%
-
=]
I
7
S

i
Liid

%=

®

DFEEEREH A\ I —

oM S






e




[@r MEIJI GAKUIN UINIVERSITY

| 1o 5T

i

= (s

’g “Genetic Uniformity of Japanese Giant Salamander (Amphibia, Caudata) from Kiso River, Central
Japan” Current Herpetology 37(1):23-29, February 2018
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& [EE]

- TEEEREREE) (F3BHE), ER(ALEHR. 20185F28)

T 59

3 THAMARPOBREF ) X MHZHE LATHIEER, (BE). T+ X MEoubs (20178, HA

Z £S5 HRR. 20175 128258) 13—22&,
[#aRx]

Z; -THAZ7RTRY Y FRER - REROZTREERM, 7P7F ) A MEEERXE TR RAE—

4 RURES0AFTR "RERECT VT, BRY VRS I L VI 2017448298

i TREIYELRT O TOER. BEOFUR PRI T Z2IAY T Ly R, BEARRREF Y

Z A NBXAEARERE, 7PV T7F ) XA M EERZSRANENBEFEERERS VRI T L, VI,

2017498238
TPV TRVINEMROEE-—BHHFEXT I MNOEEL L ZORBEOEFIR—1 HAZER
REF VX MEMRAT7 O T7HZL I F—RBZRERS Y RIV L, 2017F11R18H

[z o ftt]

- TERRRKRE S U X NIRRT TP TP I —y BEL. TR U X MESUEs (2017F
A LD AR, 20174 128258). 160—166E,

TRT7ITOMBEFMEEAS —HEBEART )X FOBREREL T—,) ERITXRFMER
2t 3IF— BR. 20175886H

-THEX U X MEENSRC28, 3. 1MES, EHABEYMCA2Z8MASARE I F— BR,
2017F 1R 18

-THAF U b EMBBEHE, BEEEHBX(CBS) RIFRAMRTHERBEXLRAERA
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T. Nozoye, M. Aung, H. Masuda, H. Nakanishi, N.K. Nishizawa, “Bioenergy grass [£rianthus ravennae

(L.) Beauv.] secretes two members of mugineic acid family phytosiderophores which involved in their
tolerance to Fe deficiency.” Soil Science and Flant Nutrition, 63: 543-552., 2017

[#a5K]

Barley nicotianamine synthase 1 (HVNAST1) gene is usuful candidate to improve nutritional
qualities and agricultural productivity in soybean and sweet potato XVIII International Plant Nutrition
Colloguium (IPNC) (Copenhagen, Denmark). 21-24August, 2017.

| il s
[Z&HR]

"The Observations of Extra Color in the Borax Bead Test Using the Manganese Compound Solutions

8th International and 10th Japan-China Joint Symposium on Calorimetry and Thermal Analysis
Fukuoka, Japan (2017€118)

| Elam, Jesse

(]
Ashwell, T., & Elam, J. (2017). How accurately can the Google Web Speech API recognize and

transcribe Japanese L2 English learners ’ oral production ? Ja/tCall Journal, 13(1), 59-76.

[FaRR]
Elam, J. (2017, January) 7eaching communicative English in multi-level classes. Maplewood High

school and Career Center: Quarterly Meeting Presentation, Ravenna, OH.
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Grimes-MaclLellan, Dawn

(@]
Challenges for study abroad in contemporary Japan: Inward-looking youth or cost-conscious

consumers? Study Abroad Research in Second Language Acquisition and International Education 2:2
(147-174), 2018.

[F&HR]

Emerging cultural identity: The journey of an immigrant child in a Japanese kindergarten. American
Anthropological Association (Washington, DC, USA). December 3, 2017.

Challenges to international mobility for Japanese undergraduate students. Hawaii International

Conference on Education (Honolulu, HI, USA). January 7, 2018.

Thomas, Dax
[2asE]

Using text analysis measures to aid in EFL content textbook selection. JALT CUE ESP Symposium (Keio

University, Yokohama, Japan). September 16, 2017.

QLEEDIEN, FIEDERE%E. TRURLIZCTRELTEY £7,
http://gyoseki.meijigakuin.ac.jp/mguhp/KgApp?courc=270000
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