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The Effect of Shadowing on the Subvocal Process in L2 Reading: A
Cerebral Experiment Using NIRS for Japanese EFL Students
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Abstract

The experiment to be reported here is an attempt to
investigate how shadowing and listening tasks
differently affect the participants’ conscious subvocal
process in reading English text silently. Twenty-eight
participants learning English as a foreign language
(FL) in Japan were instructed to subvocalize (i.e. utter
internally) a total of ten English passages in pre- and
post-tests while their activities in in the temporal and
frontal regions of the brain were being measured by
using 24-channel near-infrared spectroscopy (NIRS).
The main results were that the increase of
oxyhemoglobin concentration around the Broca and
frontal areas was found during shadowing task, and
that there was a significant increase in conscious
subvocal rehearsal speed in silent reading after the
shadowing task whereas there was not after the
listening task. The present research thus suggests that
shadowing may enhance the L2 learners’
language-related brain activation while affecting their
subvocal rehearsal speed in silent reading.
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(2 L7 FEBRITZEIC &
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(DECHEMTOY Y K=o T OFARILS BE
T BT 58, TR IO A S [4].
@) v F—A V7 IZFBEDOREER DA T
VT 4 R ESEB[5]
@) ¥ R—A U 7T REOHREA L — Fa#<
T5l6l. 2L, v R—A 72k b ) A=
7 A1 EORTERE & L CRIFHEIC A b D IREE
Thd.
DYy FiRZ LT D0RKN D S5, HARANDIETED
B FICRT D, BIKROZEKIZZ L, ey
T 2 ST 28 & 3 5 [4]17].
B) EFE@)D LI ITHEEAL—FRHNRD L, vy
R—A > T HEMITE EN DB SO - A
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DHIFFCEx 2t amm LT 5(1] [2].
AMFFENE, AR 53 IR E 2
(near-infrared spectroscopy, NIRS) # H\ T, %
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T A UV E SR (JEEE) OB
5W%UA~#»:V@@6%@%515#:0
WTHRF L7 b D TH D . MRFHEEIZKRD 3> TH
o7,
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VA= 7, WY ~N—H L 25 BREE (silent
reading) FFOMMPNALELZ [T~ 5 .
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3. NHY U N—H L &AL D FEEBRGERE D U ~—H L
AV —RNQ, EEEILLDV Yy R—A 7R A=
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ERREDT YA ) Fle & THbE L 7-ATENERRN
b 5[9][10]. EDFEFIL, NRY N—HP L ZPES
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B, BERIZL DY Y R—A 7 OMVIKL FL—
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ARERATR O AT - FROBRFEEEMIZ, 5572
F B THN. 25 BHORIRZFEHREEDRE, 2K
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FELITRREE— R TRy E—URERSN
L BNy =V ERE, BINE T OERNE
BT DEMICHE L. hax 1R&fTE L
SINE L, FiElc o X 5 BITA R L TfT-
e (Zhxz17my2ed5). ¥y R—A T %
TR & T DT, FARRGi Yy R— A
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7k, AREBRIZE T HHEA - FROBRGGERET
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2. 7a—7HE L FHT v oxor. EEE 10-20 5 (Jasper, 1958) @ C3, T3, F7(C4,
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MoOTa—Tno% 24 Fr o 28y b
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NIRS 7 —#LERIZEE LTI, B3, Fv %
ABNC 1 #4712, oxy-Hb 7 — & # = U Ak
L, 2 TORITO oxy-Hb A HEL T, 7—
T4 777 NORADRD b o 13 IT O
#e{b oxy-Hb 7 — & Z I ) Lz, 3 BILL Lo
BB R T & 72 oxy-Hb I TE OFREZA T
X [E D FH) % oxyHb B E Lz, Z 0
oxy-Hb ZL &2k LT, ¥ R—A v 7+ J A=
V7 DGR, FIRE - FRTFERIREN L E t
MREICLDAERBEEMELZIT > (AEKYE
%.00625 |ZF%7E) .

3. #BR
3.1. NIRS &t —%4
EAR A8 T ¥ U RNADH L, 7 r—h i Bl
SEE)EF - FIEEES AN T 5 F ¥ R,
[EIBR 10-20 1A DETFHILE G IS FAD W THRIE
L11], SFsEsdkicxt s 5 F v 37

— &L LTHET S, K31E, Eitd >OFFEL
HESHE T v kLD oxy-Hb Zfb&E% 2 - BRIZ IR
STHERLIZLDTHS.
EEHFEEFvoRIL

4 3a (%, ZEEEEFEHET v /L (ch03,
ch07, ch10, ch14) @ oxy-Hb Z{b&E %X~ L71- 1
DTH5H.Chl4 IZBNT, % N—A V" THOE
IbEDT NIV A= THROEMELD B RE -
7= ((14) = 3.35, p=.005). Ch03, ch07, ch10 (23
WTIE, v R—A v rhofbesL ) A=27
T2 L OMICHEREIL R0 > 72, ch03:
#14) = 0.05, p= .96, ch07: 10) = 1.17, p= .27,
ch10: «11) = 3.00, p=.01.
EJ0—hEHEEEFroRIL

3b 1%, 7 r—UEHT ¥ kL (chl,
ch15, ch16) @ oxy-Hb Zfb&ZK/RL7ZH DT
H5.

INH3ODF ¥ UFNMTEBWT, Yy R—A
VITHROENEDTNY A= THOELEL Y
HRK&EMo7=, chl2: 423) = 3.18, p=.004, ch15:
#22) = 8.01, p < .001, chl6: #20) = 7.81, p
<.001.

IRBH3ODF X U RMTBNT, Vx R—A
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2 7 cho3 27 ch12 2 7 ch21
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s 2RZ% pre  task  BAE% post 2Ri% pre  task  ERE% post s 2RZ% pre  task  ERE% post
15 - 15 L -15 -
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® 05 ® 05 -+ ® 05 &
5 5 S
° ‘@ ) o
5 0 . —t - % o & 0
N N N
-0.5 + -0.5 + -0.5 +
n=11 n=23 n=22
14 ) 14 1+
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2T ch10
(d)
1.5 +
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1 4
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® 05 + o
S S LT
P oo ; : . @ ©
N N g 0.5 +
4 [$]
-0.5 ‘l” 0 -
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= - T s . 0.5 +
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s 2RE% pre  task  ERE% post
27 ch14
15 4 2T ch22
| 15 +
® 0.5 + - 'JX:/’J’-jD‘yb 1+
g . °
Lo , , == Lok —q25-Jayy § :
(7]
0.5 + N
14 n=15
Eipre task  BREE post a4 n=22
-1.5 -+~ - =
ZRE% pre  task ERE% post

-1.5 +

3. SREEES#ET v 1D oxy-Hb Z{bi: (mean + SE). (a) ZEBIFE#H T+ > /L (ch03,
ch07, ch10, ch14), (b) 7 v — A EEHEF v > /L (chl2, chl5, ch16), (¢) AFEREBIET v o %
)b (ch21, ch24), (d) i & BRI E#E T v > /L (chl8, ch22).
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T e a7 OBREE post HFOELEL U A=
T Ty 7 OBRGE post FOE LR EDMIZER
X)o7, ch12: t(23) = 0.07, p = .94, ch15:
#22) = 0.74, p= .45, ch16: £20) = 0.14, p=.89.

Ty R—A T OEE L B pre FOZAL
FOHOFER, ch12 ITBWTITAEZEITRED S
N> 72Dy, chld BL O chl6 iIZBWWTIE Y +
R—A v THOFNEALENP R E oz, €23) =
2.33, p=.03, #22) = 5.72, p<.001, £20) = 6.06,
p<.001.

V¥ R—A IO bE & Bt post HOE
L ED LI OFER, ch12 IZB W CITHEEITRD
SR o 7283, chlh B L chl16 I2BWTILY
¥ R—A U THOTPELENKE hodz, H23)

=92.55, p=.02, £22) = 5.40, p< .001, 420) = 6.74,

p<.001.
NS 30ODF ¥ RMIBWT, VA= T
O EILERGE pre FOELE LY /S o

72, ch12: #23) = 3.46, p=.002, ch15: {22) = 4.56,

»<.001, ch16: A20) = 4.62, p<.001.

INH30DF ¥ RMIBWT, VA= S
RO b L BREE post HOE LR E DOMIZER
-T2, ch12: #23) = 0.71, p= .48, ch15: #22)
=1.28, p=.23, ch16: #20) = 2.28, p=.03.
EEEHEEFvroRIL

3c ¥, AHEREEET v %/ (ch21,
ch24) @ oxy-Hb Z{b &Z KR L7 b D THS.

Ch21 IZBWT, ¥ R—A I HDOEED
FNV A= THOBLELY L KENoT,
#13) = 6.75, p < .001. Ch24 ([ZBW\Ti, ¥+ K
—A TR OERELE ) A= THOBLE LD
WICH BRI e o T2, €21) =2.18, p=.04.
EREEEEHFEEF v RIL

3d X, ARiSEEGERE#ET ¥ RO
oxy-Hb ZIL &Z# KR L7 b DTHS.

Chl8 IZBWT, ¥ R—A I HDOEED
FNY) A= 7THOBLELY L KENoT,
#23) = 3.04, p=.006. Ch22 |2 T, ¥+ F—
AL THhOENEE ) A= IOz E & DR
(T o T2, (21) = 2.41, p=.03.
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THER

K41x, ¥ R—A 7 BIO) A= 738
A% OBRGERE I 2 BRGEHEE (wpm) D
EERLEZHLOTHD, 7rvy (¥ R—A
71V A= 7)) X RS (BREE pre/BREt post)
D 2ERFBAHTORER. 7 vy 7 DFHR (FQ,
24) =10.49, p=.003, n,2=.304), BLV, KR
Sl FEhE (A1, 24) = 67.25, p < .001, n 2

= .737) BNEOHLNTZ. Zhb 2 OOEKDAZH
TERIZRD b2 hotz (K1, 24) = 3.42, p
=.076, ny2=.125). T72bb, ¥ R—A 7 -
Ty I OFHFN) A= s Ty s L0 LG

HENHS, FHEE ry R—A T HDH0ITY
A=) %O N FERERT LD b B AN E
{Teotz.

K51%, v¥ R—A 7 BLOY A= 738
ATt O BRGEREIC I8 1T 2 BRFiRsfE (B)) o fE
ZRLIELDTHDH, Tay s vy R—A 7
VA= 7) X KR (BREE pre/EhGt post) D 2

BRI SESHTORER, 71w 7 OERE (A1, 24)
=9.29, p=.005, np2=.279), BLV, KERIID
Fh R (M1, 24) = 30.63, p < .001, 7,2 = .561)

MBRDHNTZ. EHIT, Zhb 2 ODFERKDAZHE.
TERDSERD bz (A1, 24) = 11.72, p=.002, 7
p2=.328). V¥ R—A 7« 7y 7 2B\ Tk
R 51 O BB 2D SN H =28 (K1, 24)
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60 T

50 + ‘\2

C)
o=
% 0T —— yR=24-JOvs
S 20 + s o I
= Lxk—q2Y-TOvY
10 +
n=25
0 T
ER&pre EX&Epost

M5. ¥ F—A 2 TEBIOY A= T Hit

TOBRGEREEE D2k (mean + SE).
=2781, p<.001, ny2=.537), VA= 7
2y Z 2B W TIRSRAIO B E 20 RITR D b
inote (K1, 24) = 1.53, p=.227, np2=.060).
TRbL, VXY R—A V7 - 7y 7iZBNTo
HEMRE (v R—A 7)) %DOEFN TR &
D b BREEIRFIA] N B S v 7,

K6ix, V¥ F—Ar7BLON) A= 73
A2 OERBEREIZ 35 1T D IEFRHIE D IEZ H DY
xR L7bDTHD, 7uvy (v R—A v
71V A= 7) X KRS (BHE pre/#RFt post)
D 2 BRGBOHT OFER, 7 7 v 7 OFR (A1,
24) =2.23, p=.148, 1,2=.085) &, WERF|IDOE
Zhig (A1, 24) =0.61, p=.444, np2=.025) bk
OOl Tilh 2 OOBERK DI HAEH
BN (M1, 24) = 691, p = .014, 7 2
=.223). ¥ ¥ R—A 7 « 7o v 7IZBWTIEk
RINOBABEFNEDGEO D= (K1, 24) =
9.55, p=.005, np2=.285), UA=272 Ty
Z B W TR R YO BA T RITTRD S 720
7= (A1, 24) = 2.04, p=.166, np2=.078).
bbb, YXY R—A7 - TryZIZBNTDOR
FE (% F—A 7)) $%OFNEHRERTL Y
HIEEFEN EH L.

4. FE

PLEDFERM G, RO L 9 Iefbsmnsmgins.
O7 v—h8, pEEEASEHICBWNT, VA=V
Bl Ty v R—A » ZHRCEEIZ oxyHb 2
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1.00 +
90 + P<

== Y= y-Javy

- L xk—q1-Tavy

.10 + n=25

2R&pre ER&FEpost

6. v F—A U T7BLOY A= T Hi
TOBRGARBEEE RO (mean + SE).
fLEPHERT 5.
QUERE, EEIFFTICB VT, Yy F—A
e, 7\:‘/7%0)2—%75), Tu—Ripl g L
S EWE TR,
@v v F—A UV THONNEHE, VA= Tk
OWNIE R & e LT, il b E 72 oxyHb Z (L&
) NNV S WAAN
@7 v —AWZBNTIL, Froxlkd#EIT
HDHHLOD, v K—A v T HRHINE R L D
% oxyHb Z L EA K S LHANHDH. U A=
VTR, FRTO NI B Rk & T oxyHb 21k
BEABEICHD SES. 277, ERONT 5
&g, ﬁ%@owﬂbﬁm%®WMik%ﬂ@w.
OWNKRERE (BREth 5 2 7ok OIEEH) |
VX R—A T B AT HBITERI wmfﬁﬁ:%
KTIeBM, VA= T B A7 BITFERTE A_RTE
(N2 ASAY
@FFRH LY v N—A VT A7 HBIZHEICHE
EShdb0m, VA= 7 X AT % TIIER
kw.ik,ﬁ%ﬁﬁi SR, WX AT D%

TEBHITHEICHLS Ro=D, vy R—A vt
DENE BIZEEETA2EmBA A 55,
VL EOZESENS

D> R—=A L 7W, FRZ7 v — 8, AighE
EEIZBWT, VA= 7 L0 IR HANLE

REBLSEHMEICR D,

QEFERONI Y N—HZHONT, T ¥ F—
AT LV A= THRBEET, MoRERAEXE
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B AR 20 B FRREBA AT 20 B PRREBA A% 20 B

— 461 —



