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Abstract

Spoken language acquisition is one of the most remarkable achievements during infancy that paves
the way for later literacy, language, social and academic skills. However, how infants achieve this and
with exceptional speed is not well understood. A facilitating role of infants’ home speech environment
has been documented; however, it is not known which features of this environment and at which way
scaffold language learning. This project examined the composition of early infants’ speech environment
and its effects on infants’ language outcomes by using a unique dataset of large-scale naturalistic

Japanese mother-infant dyads obtained in home settings. Specifically, we focused on the quantity of
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speech input, contingent vocal responsiveness in mother-infant interactions and language milestones
such as perceptual attunement and receptive and expressive vocabulary skills. The results demonstrate
the relation between discrimination of native sounds at 6 months and growth in expressive vocabulary
skills during the second year of life.

[Keywords] home speech environment, perceptual attunement, quantity of speech input,

mother-infant interaction, naturalistic study
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AHRAICE T 2 EFSHEO BRI, Z0BROMT A, SIS, HSWBEIGH, FFEicL oT
BEAKRHEZRZT, LALAYRBED I c#HB T 2220l Fac I nTcunizy, #
BT 2HRNO—2L LT, ANMROMMICH 255 L SEORENEZ LN, A7rY 22}
TlE, Atk 2 FRICE T 2 MENEICC AL - RHBROKEL o L HEL SHAED KM
Hics3 2, AYROFKENTOSHEREOHEICEDL 2,

MBS & X, E%10~12 v HEICR SN 3 AR BIERED E O #MAEE N 2D x &, BB
DEDOHMAES Z1nl EE 2T 2 HKEE T, St AR ET AL Ic L CHER P

EHICHFET 24 0GR T EXATE 2L EF o T3, LaL, A% 1FEOLH
1, AAROIFFFEOERM AT 28N T T2 —Ji<, HiEoEREHINT 280 3m EF
%, (Best & McRoberts, 2003; Kuhl et al., 2005; Lovéevi¢ & Tsuji, 2024; Mugitani et al., 2009;
Sato et al., 2010; Tsao et al., 2004), HIEHBEICHAFAN R OFEEFZEICKE *R-FT L vwbhT
VB, ThEXRFTAMEMILERO T3, 2B oW, JEREO MDA L REEE D A
HoaMETscle, ADROZOBROSEAFAICIFEOHEERD 2 LB INT W5 (Kuhl et
al., 2005, 2008) 7%, THNE TOMIET AV A HELHRT AN REZHNRL Lizb o T
BB, ERMEALND 60%BT L TICHEATHER, 7V 7 TITb=%IZb 2 1 # (Singapore,
Singh, 2019) ICt FF o THBVIREMNTH 2, 51, 2NTTD% L DIffFEIZEEEE (Talay-Ongan,
1996; Wang et al., 2021) 72 3IEREEDOEFFAHE (Tsao et al., 2004; Zhao et al., 2021) D &
LH20REHMLCEY, FEEEIFHEOTHEMEOM ST 25 L 2R o hTw2, Lad
120 AEOHICRE XN TS (Kuhl et al., 2005, 2008),

T, MRMECEL ERFTHERICOVTD FHICHSI N TV Ry, HEOEHRE TV CIA
HHRHEIGIC B W TS BE~OEMO BB RBR I N T35, ChEEAMT 2HEOIRIZE LT
2, ZhETone s, HEORERFECAYRAESEHFANOED, 11 ~14 v HlwicEsF 2
BEEED T35 OFAIARE S (Carcia-Sierra et al.,, 2016) %, 4 ~ 8 » H#fic I3 2 £F3E D £F35 D B HE
71 (Marklund et al., 2019) (IEQBEAH 2 L BRINT WS, LA >T, FEFEOFH~D
WIS IIBREEW, AR T 2EFANCKFEL WS Lo cBbiz, LaAL, ZoiFilix
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2, Zhix, AYROTEHCH L TREL OEERO D 2IRERITI L EERIN TS, LTI
I, RO AR SE A RMICE Y 2 EEASHEREOHHE FH I 2 ERTH L Z &
MREEINCw 3 (Tamis-LeMonda et al., 2001) 23, Z DML REMTH 2, F7-, RO
WIS E DS FL S W DO R IR L BER B 2 2213 & A Tld w28, BEFER RS IGE T ZER
alazi—va vl ERORBICEB I REHEELZAFLTH S,

L7zhio T, RifsECit, AYRORENO EEBRFEOMMA, IR OFAEME B X UGEHERE
KEDE I RWEERG 2250, $-Z202H50BBRICOCTUTOMICHEN%Z Y TREL 72,
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2. BB 2FEHICHB T 2BERAF L, FICANRoZANiE#Es L ORBERA TV
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IR iR
I
s

HAGEHE -~ SERECE T 2MHED AR 6 » AFLSI 40 A AR ICSML 72, (KT 21 4,
PR =6.34 » A, R =0.29, ‘FREIP] =5.95 ~6.87 v H)., T 0k, 4% 18 v Hick
2% T3y HHFICHELEL 7z, BECREE, HREIDHoH, By ravicbsFa2ME
Wi ZLLFICRT, (97 H: N=35, F¥HHM=9.18 » H, IEH#e{F % =0.29, H#HiH =8.09 ~ 9.76
Hi12 » H: N=33, VB HHlw=12.25 v H, fF¥ERF%E =0.20, HHEHIH =12.00 ~12.98 » H ;
15 » A : N=32, F¥HE =15.19 » H, MHEfF2 =0.37, AHRIPA =13.97 ~ 16.14 » H518 » A :
N=31, FH Al =18.23 » H, ¥R =0.39, HEHEIM =16.93 ~ 19.10 » H)., AW ILER
REOMMEAEMBEECORRAEBR T2, BMER, AHRHFE~OSINELE % E8kT 2 1)E
MAEOT -2 _—2pbHELE, Eiodic, REFTAYHRORBME LTSy 74+ —2LF -2
vy PICEH L, TRTOAYRIZHRL~oSIicn 3 28L& LT, 1000 HpoREHKL A
fic# L 2B 2 ZTIY, 5, KETO 2 HMOEFREE 2% T L&~ 3000 M % 3
L7z,

RERA &

HHEME AYRONFEOEFEMEIL, £ke s H, 97 A, 12 v ARICHAGE O R HEE 7
lal-la:l % Fv, BIERERIMEF £ 4 L& (Stager & Werker, 1997) %A LM+ 2, Z @7
7 &4 L%, BB cAS Rz 1 EO MBI 2, Zoko 7 X B Cil)7 o fEE O
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%9y AL 12 7 AR, JREFEOTEMNL /1 - /1) 2L, FEOT7 X4 L CRHET 2,

A XV AYRORAERS LURERAF VL, 127 H (ZE+EE), 15 7 (ZF
+&£ M), 18 7 H (o Ah) R <, HAGEIRK MacArthur-Bates Communicative Development
Inventory (J-MCDI, /Mz & #i%, 2004) ZHWIREE» L HEEZGFCHMT 2, 12 7 A X O
15 7 ARficiE TR HIRY | o J-MCDIEMIFE Z A L, REFICAHRBHEBEL, KibTcE 2
R EEATY D 9,18 y ARFICIITEE L SUEIREMER L, ALY RARHTF 23852 EAL TS 5,

THANR 3 r BT —2INEHSICEWT, 2HBERELTY 2T 7 7AFHL a3 — & —
EHCCAYRORENTOFFEREZ RT3 R#EH I, MIOHHEH L 2 — X — (BabyLogger,
Echolalia) &L a—X—%[UMTE LR v P E oI RA~Z P 2EHL, AYRLHARE T2 S
WEDET, BECABOREMAZRE, S& %175 L 5K L %, Automatic Linguistic Unit Count
Estimator (ALICE, Résinen et al., 2021) Y 7 bv =T ZfEHL <, £tk 6+ H, 9+ H, 127 H
B2 1REDY ORANOFKEFEHEZHEET 5.

FifERZEFISENE SMEOEHERE T — 220, MR L BHOFEFBLCAENS 5 ol
w7 Ay rEEBTHE L, MEITEA AL ORERXEE, LAY RO —v T4 F v 7 (®
Dey) o Ed 10EINE MO AV FEHAMBILiC 6 2ER, £—vEix,
RBHFEAL, 2RI LCRHEMSIEET 2L eERLE, S0, FHTHBLAYREZAEN
DHEFEORIMMM T HELET 2, COT— 22 0UTO200EEA2HEHT 2, 1) FHBOME
FEFIGEER, AHROFEFKTHR 2B UNICHBBICE T 2ME L, Z D ORI REE
AHRICEE L 0 T 72 MEE oMK L, 2) A ROMERFRFICEE L, BHOREFKRTHR2H
NS R AT 2R E, U ORRICHASN WA RAE T 2RO LTS,

T—Y 5
ZTHET 23T XCTOSHIE, Open Science Framework < FHij & k% & CTdH %, https://osf.io/
nr4zf/?view_only=9151945ff5354f35b97d216d2bb7b4e4

Mt VAEH I 3 5 F 5 M5
A% 1IHFHCB T2 RN oNES X CIEREOEFAME LM T 57291, R (R Core Team,
2020) @ lmed ¥ v 7 — < (Bates et al., 2015) @ lmer BR % i L CHIERAZIEE T A+ (LME)
WAL, £ 6 r AT — 22Tk, LME €7 A ICEWT, AIT58E (FA— vs. 24 v F),
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ReADRoOFHREMAREERE L, £%BIFrHBLI P12 7HD T —21c2ow ik, LME %
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T BWT, AITEE (FH— vs. 24 v F), BRI (BEE0 %A /mana/ vs. /mana/, JEREEE
D& “right” /1att / vs.“light”/lart/), FATIEFF (BEEE vs. FEREER) MU Z N5 DR HAR &2 A%
Bel, ZmHETLD 7 v X4k LY R OFEHREM 2 CEEE L Lz,

% VAEH IS B Y 2 BEET H A QBN 2 — > L IERET SR 0 WA < 2 — v o Bk
L9 rAD o 12 7 Alchd <, BEFEMTORM X — v LIFBEERARORD 2 — v
D BR % G 3 % 72, Pearson O MBI & Ehti L 72, BARRYICIE, BEERE R a7 IR ER
2aT7OMBEEZEHELE, ¥, FAMBICEVT, 24y FRTOTEEK-EZR T L 24 v F
AITOGFHEHRRcH 2 & T, HESLVHMEORaTEZNZnHEE L7 (Arterberry &
Bornstein, 2002; Wang et al., 2021), Z D%, HWHEOZRaT72Zzn XV EHBO R 27 2
bRl ceclRRAaT7TERH L (Bl BEBEEKERA2T =12 » ARORFER2T -9 » ARO A

AT ),

Mk 24EHIRBY 22X

127 He 15 »r HOMT (ZRH#ER), BLUEHK 15 7 HE 18 v Holl© (RHiER) AL
WOEEIEMT 2 0% liT 2720, 2200 LMEEFALICTERNENDH L, fEEERE LT
TR RMEREA T, MUERE LCHER, &SI vEFLAu—-T (HE) 2FEL -,

ke 1AEH O ESMEE L B 2 FHOGERA X v & 0Bk
R D SR 2 Alnic B 2 8556 L OIEREOEHME D, XEERE L RBFEER F VvIcHE
FH 220 EHMT 20, SRETAFHCTONEIT 72, XRGEE L FHBERICKL T
2ODNRAETNEENENFEI T L, A6 v H,9 7 H, 3 XU 12 » A0 RGEZ 27T, Hilw 9 »
A lr12 r HROIERER 2T, XEBEERER 27/ RHEERKEA 2T 28Dk, XAET
A DSHIZIE, R Studio (R Core Team, 2020) O lavaan ¥ > 7 —3 (Rosseel, 2012) % flif L 7z,

R

4R 1FAICBIZEEME

BEEEYOSHEE £ 6 » HTit, LMEO#iR, ATRMFCAELEMREIRL ook, F
(1, 88) =.01, p = .94, Cohen’s d = .02 (95 % CIs [-.40, .43]). FLHRD =24 v FRiTicxt
T2 HGRE (M = 6203ms, SD = 3012) 3, [—i{fTick4 2 E0IREE (M = 6184ms, SD =
3530) LHBEAREB R oz, BRI r AT, RITEHCEELAEMRELTZOON F (1, 87)
= 5.03, p < 0.05, Cohen’s d = .48 (95 % CIs [.05, .911) A A v FHITICH T 2 FEHRER M =
6655ms, SD = 2952) 23[E—FRATICH 3 2 R (M = 5288ms, SD = 2993) XV b HEEICE
{lgo Tz, Ioic, £k 12 7 ATHHITEIIFICHEREMRIREINF (1, 82) =5.17, p <
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MR RD LN h o (k9 A F(1, 84) = 3.45, p= .07, Cohen'sd = .41 (95 % CIs [.03,
.84]) ; Atk 12 #H:F (1, 85) = .40, p = .53, Cohen’sd = .14 (95 % Cls [-.29, .56])) .
A4y FRITICE T 2 A R o EdR R & F—R1Tic s 2 EdREICERE T kb o7z (BRI~
H: 24 v 5347 - M = 4946ms, SD = 3460, [A— 1T - M = 4078ms, SD = 1966; L2127 H:
AA v FHRIT - M = 3892ms, SD = 2071, [F—#1T - M = 4197ms, SD = 2474), L7 -7,
%9 rAB X012 » HAoRsi<, HRANMBBIFERFEOERNLTH 2 /1/ & /1] R#IT%
ol EARBENE (K1 5]),
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A6 ~12 7 AT T CORBERMEOMM A2 —v e, £ 9~12 7 AicE T 2IEHHEE
MEDKP 2 —vollicEELAOHBEIZED b N (r (14) = 0.59, p<0.05), T DHEEIZ,
AR ORFEEFEME O R L2 IEREEEFME M LBE L TWw2 L E2R®BLTW 2,

K% 2FBICBIF2EBEERAFI
%127 A5 15 r HoMcA R o ZABEAHIML F(1, 29.90) = 47.71, p < 0.0001,
Cohen’s d = 2.53 (95 % CIs [1.56, 3.47])), £724% 15 v A» 5 18 » H ORI cEHZESR b BN

L7z (F (1, 31.80) = 24.24, p < 0.0001, Cohen’sd = 1.75 (95 % CIs [0.92, 2.55]))) (X 2 &
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