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Objectives: This study aimed to examine the temporal characteristics of infant vocaliza-
tions during interactions with adults in natural home environments. Methods: One day
LENA (Language ENvironment Analysis) recordings were collected from 20 infants aged 6
and 12 months. The collected data were analyzed by selecting 20 5-mintue intervals in the
order of highest CTCs (conversational turn counts). In the analysis unit of turn-taking, inter-
actions in which the infant responded within 0.05 seconds to 3 seconds after the adult

spoke directly to the infant were regarded as one analysis unit. The temporal characteris-
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tics of infant vocalization during interactions with adults were examined through infants’
Vocalization response ratio. The temporal characteristics of infant vocalization in interac-

tions with adults were examined by the after adults’infant-directed speech (IDS), latency of
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vocalization response and overlapping vocalization ratio. Results: Infants' Vocalization re-
sponse ratio following IDS in adults did not differ significantly between the two age
groups. Infants’ Vocalization response latencies increased significantly with age from 6 to

12 months. Overlapping vocalization ratio showed a significant decrease with increasing
age. Conclusion: This study supports that as infants grow, they acquire temporal turn-tak-
ing skills. It also suggests that the temporal characteristics of infant vocalizations during in-
teractions with adults may be a useful to predict infants'language development.
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Figure 1. Example analyzing the latency of an infant’s vocalization response
using the AACT program.
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gram.
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Table 1. The temporal characteristics of Infant vocalization between the two groups at 6 and 12 months

Temporal characteristics 6 months 12 months U p
Vocalization response ratio 24.97 (12.87-46.56) 26.13(15.23-41.79) 4200 5dh
Latency of vocalization response 241.30(13-854) 446.10 (296-891) 14.00 .005**
Overlapping vocalization ratio 36.51(29.15-42.15) 29.49(12.83-45.71) 20.00 023*
Values are presented as media (range).
*p<.05, **p<.01.
28.00
24.00 1,000 6 months
2000 | 900 - o ° M 12 months
800 [
= 16.00 700 |
< 1200 b . swor
£ 500
8.00 [ 400
| 300 |
4.00 200 L
0.00 100
6 months 12 months 0

Figure 3. The vocalization response ratio between two groups in interaction
with adults.
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Figure 4. The latency of vocalization response between two groups in interac-
tion with adults.
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Figure 5. The overlapping vocalization ratio between two groups in interac-
tion with adults.

& A% 67 dat 12709 F ehollA] Aol 2= Table 12
Fe}. gote] Hhg Whg- 428 AHe] Bt 67§ Y2 241.30 ms, 12
H2 446,10 ms 2 2 UJo] T7Ipto] wpeh g Wk 48 AT
71 A & 4= Uik 7 9w e 7 Fote] g vk 4
|Zto] f-9J5t 2}o| & Hol|=X] Al E 7] $]3] Mann-Whitney
% A8t A3}, Mann-Whitney 7742] U 712 14.00, ©]of| o]
b Z G52 2722, 7 AT 7 701 2o 5 HY{th(p =.005).
Ay ko] mE o] WA B3 A8 AIZHS VR e
Figure 49} 7t}

o o Nom
S
™

N
tlo
o mx

i
HNO_L,
=

solo| o} xl&t0] 0|5
L7 BUA] F9holE Golrt HAdS AZkste] 3

010
o] eSS o7l E 12711 = Rl kol A A At

odojo| =X utM=

o|o
——
32
d

rlr m

https://www.e-csd.org 111



Yulim Jeong, etal. » Temporal Characteristics of Infant Vocalization

Table 13} Zc}. 9oto] Hit 3 WHEL 67119 36.51%, 1271
22 2049%2 o] 270l vz} 23 waEo] ol A
& 5 qlole) U3 e 7 ole) 2 sl felat 4

o]5 Hol|=2] A H 7] 9J3]] Mann-Whitney A4S AAISH A,
Mann-Whitney 7A7%2] U 452 20.00, ©]of] tfjgt Z 7+ -2.268=,
2 26k 7 ol A}o| 5 Rleh(p=023). % 53 kol w2
ofe) 54 145-S Fehl -9} Fgure 9} e

T
1o

.E
[N
T

op
b E
>
> =
) 0% rir
o
i
o
£ Lo
L
M =g
oo
A
X
tlo o
of
o
1o
5
2
rlI
olo
(]
4
2
o o

30, % oo I
Sl

o

2 N o
Y
=)
o

z
o
o
=
of o
(o]
N
N
s
ox,
o
fru
U:
'L
[e}(e]
roh
=
o
o
m>~
)
fr

, Fore] ¥g-E-2 67 °Jo1] 24.97%, 127H o] 26.13% %
Ureh = e A e sk vehuA] ekglk
oA Gote] &g F2ar k7] WS ofmy
of kst ofgh Wy Wk RIS 4,7, 10719 QGotE o & A
72 Harder 52015) Lol A= 47§ QGotoll vlal] 77§ Goprt
g 0 2 9kE3h 8147 A Vrebstthal H skl $EAk= o
A5 oo A ool & AbEsitit dio] S8 = A4
I B35 AT thekRt Fej o) WAlS 4SS Sl HEskaL
W7 Wil =2 He Mkl A W 0 & wk-g-Sh= Hlg&o] ATy
Ao g v etsttial Aiatgitt el deo] 7t uhet
ot et7] Alatsim AlZbA © 2 vlehie ghgo] deby o 24
o7} opd thE el TS 7}1174] E]o] =2 A= ehollAl
Hhs-Eo] W UrEP’&
cidET =
sto] A} ﬁHﬁoﬂ Zﬂ Xqlel‘ih 67h4 Ol—r°ﬂ g BhS-Eol
Fofgt 2pol7} glrk= AutE HojFear ek w3k W W&
A ARGl Al gof A|gFol o] A Hlea=of| A Foprt ]
133t 31429] vl&& 51l ofuf Fote] Wd RvhE- 3l
Y 23t Gl 2 At Aol ThE 67i Fot=
HI% 7} 36.51%, 12719 Jot= 2949% = 67)1Y Jofe]
W& 7F AR 8] =7 Urebst7] wfizol (g o 2 whg-st
SRt 2] AL ] 21 XA 0 & ofsfjshHA 2
tEFo]of| W36 = s 2o WE T 1L L3 HofFal Qlrk
/3Q19) o= et U3} o] % Yo} uhg-

1 O
= 67H o goret 127H%ﬂ OP—% o= *a‘ﬁ%% A 6711

2
iy
°
S
o
ox
s
o?o

lo rlo rr El
=2 H'U

O

bl
ol A4
] 2
A
(¢]

oo o

%o o ol

-

112  https://www.e-csd.org

COMMUNICATION SCIENCES & DISORDERS

2 A1o] okl 2 Lieheh, A

g H 4 WS 48 Agko] Zofdl AukE Y] %
7¥e4-% Gobr} 21015 olafskar Q1A el 31 17] 0]
ol oI B Aole] Wzt w7k 7|ckelar ol of
Doleki A9k £, 91 o1 F TR WF st
3 2 vlelol ] SIAT S Wi A AL g 5to] HEAGS

7] W] WEo] F7RHRE W kG 4 AZ10] Zojirk
A5 Harder 5(2015) Ao A= 4, 7, 107} o= thA)
o2 ofuiue] o} 3o o1 WAL R WHSEHE A
AL ol I L epd 7

b o
e o
> M

-+

B o
fo
>

A8} of ‘IHLOM UrEPLJ 2 AgolA W vk
o] AojAl= A& & ul go] TrHd5 Al ot
Sl Welrp B wi7iA] Al A S 7Ivew WS
Efo|i& ol &afar Qlrfar s e o= ik

mRR[Ro 2 AJQ1uke] 43 Aol Al ol iAol AHA EAE
A7) $8f “0194 e FEUA] B0l = oS Al
Aksto] ST W Hle= 671 Foret 1270 FotsE e
2 Ay gttt 11 23k 67 o= 36.51%, 1271Y oﬂo}L
2949% % e} = Rtk
5 T o] Aaste AE & o ASle ﬂ Hilbrink -5
(2015) T3 Ao %7};}01] EPE} A o] Hasisirfa B
Sto] & A2 et

© Aehold sk 2k é%o] Sl et 2

=2
X
St ol

=
m

1

rl

:(o
;&
i,
k)
A
i
K
=
%9
_\1
= oy
!
e
X,
:h
-
r

P "
lapol wel 530 WA so] sk AT theluligic A7
v aiN 7R o] F7151A ob o2 Aele
23 s 2o Werep] o] A W] 14 Aoletn
3f1 41513tk Ginsburg®} Kilbourne (1988) TS A S 7520f| 4] 185+
Ajole] dobE & thike. ofeiiiele] 452 GolA oot abye)
AREA EAS A A 750014 135 Afololle 4 TAdo] =

=

https://doi.org/10.12963/csd.240002



COMMUNICATION SCIENCES & DISORDERS

A WEfUT7} 12520014 185 Abol7} Al 3 Wdo] &l
AL, 2| F2a1 9]0 3147} Z7Fstirkal H ek B o] 4]
A i k= of 2] x| ek, Yol S7ghe) whek F o]
F0]E= A= AT Lee®} Lee (2022)= A52H-8- A| 3}

= [€)
AZDoJ2IAL SHATE SPA ] HEG- 428 AlRto] o] F7ieto
el dojzls RS & o % el dolle T ke a8

[Zto] g7] ulioll AAte] Q2 ob2] G53HA] Rt A=

>

E

1o

rir
i
ox,
o
o
=)
o
0,
lo
Y,
o
A
=
iy
c
ol

X g
re
-
i)
)
o
off
o,
e

T o
o
olN
N
>N
s
=
&L
2
rO‘
o,
of
o
<
It
ot
o,

i}

o
<
o
T
2

o
o
¢
olo
B~
fo
>
)
flo
olN
N
0
K
ofy

— o "

mlI
ox
i1

N
B
Of

ol
rir
Y
filo
o
o =

LI

ol
ol

rg
ol
re
°
N
=
R
1A
Q‘L

N
> >
ol

ok

oX d

)
o o
o
[\®)
=
jg
o
]
=)
il
)
ox M
o ¢
U
oXx
rO
~|
&
o
(
DL
o
2
s
of
o
o
e
ox,

o o
1Y
2
O
st
2

)

A
'R oox M

ftlo
i
i:)
f
32
in}
B
iy
N
k1

iy
~

offt n
ol
of

(o]
N
N
re
2

o & fofr fr ro
>,

~
of ]
ol

_?L

El

30

o

rir

poy

o

Tt

-

%0,

2 ox 2 o
=
>
o
2
ox
N
o
=
i
=2
i)
2
oy o
o

o T

=
i
~
=

U

N
2}
oo
=
ol
of
o
14
X
1o
>
N
N
A
2
°
of
o
L.

B 3 1T A2 YA cgoe] ut
A 5 910 HESYE SRS BAT 4 S o] 87 2]
(Language ENvironment Analysis, LENA)E A-8-3F G2 4],
LENA 58715 55} 08 58 A=l ofet 2402 o4
AR B 2 A At ge) et Hatal stz 7]
o] 91 4= 9k a0l olck hAlke 2 1 Aol AE 4
Qlzfe] 420 oJofe] WAIS o4 9 A e bt
QAaj537] whszol Ale] el W Alui Ha sl olek 9
Aol e Gote] vy RO B 4 ] WA H3S
AT LS A0 2 s 4 ol eIzl g A
oA Gzt dedo] Sl whzh AdQ1e] Fot AgFo] o]
of i M 7B W=7} A Yephh=A1 5 Al5ke] A48 S
T ATE 4= 9l

REFERENCES

Bateson, M. C. (1975). Mother-infant exchanges: the epigenesis of conversa-

https://doi.org/10.12963/csd.240002

tional interaction. Annals of the New York Academy of Sciences, 263(1),
101-113.

Bourvis, N., Singer, M., Saint Georges, C., Bodeau, N., Chetouani, M., Co-
hen, D., & Feldman, R. (2018). Pre-linguistic infants employ complex
communicative loops to engage mothers in social exchanges and repair
interaction ruptures. Royal Society Open Science, 5(1), 170274.

Casillas, M., & Frank, M. (2013). The development of predictive processes in
children’s discourse understanding. Proceedings of the Annual Meeting of
the Cognitive Science Society, 299-304.

Delgado, R. E,, Buder, E. H., & Oller, D. K. (2010). AACT (Action analysis
coding and training). Miami, FL: Intelligent Hearing Systems.

Gilkerson, J., & Richards, J. A. (2020). A guide to understanding the design
and purpose of the LENA® system. LENA Foundation: Boulder, CO.

Ginsburg, G. P, & Kilbourne, B. K. (1988). Emergence of vocal alternation in
mother-infant interchanges. Journal of Child Language, 15(2), 221-235.

Gratier, M., Devouche, E., Guellai, B,, Infanti, R,, Yilmaz, E., & Parlato-Olivei-
ra, E. (2015). Early development of turn-taking in vocal interaction be-
tween mothers and infants. Frontiers in Psychology, 6(1167), 236-245.

Ha, S. (2019). Canonical babbling in Korean-acquiring infants at 4-9 months
of age. Communication Sciences & Disorders, 24(1), 1-8.

Ha, S., Seol, A., & Pae, S. (2014). Vocal development of typically developing
infants. Phonetics & Speech Sciences, 6(4), 161-169.

Ha, S., & Oller, D. K. (2019). Canonical babbling in Korean-acquiring infants
at 4-9 months of age. Communication Sciences & Disorders, 24(1), 1-8.

Harder, S., Lange, T,, Hansen, G. E, Vaever, M., & Koppe, S. (2015). A longi-
tudinal study of coordination in mother-infant vocal interaction from age
4 to 10 months. Developmental Psychology, 51(12), 1778-1790.

Hong, G. H. (2009). Analyses of mother-related variables in mother-child in-
teraction for predicting expressive vocabulary development in children.
Journal of Speech & Hearing Disorders, 18(18), 35-49.

Hilbrink, E. E., Gattis, M., & Levinson, S. C. (2015). Early developmental
changes in the timing of turn-taking: a longitudinal study of mother-in-
fant interaction. Frontiers in Psychology, 6, 127539.

Jaffe, ]., Beebe, B., Feldstein, S., Crown, C. L., Jasnow, M. D., Rochat, P, &
Stem, D. N. (2001). Rhythms of dialogue in infancy: coordinated timing
in development. Monographs of the Society for Research in Child Develop-
ment, 66, 1-149.

Jang, H., & Ha, S. (2019). Protophone development at 4-6 months and 7-9
months of age. Communication Sciences & Disorders, 24(3), 707-714.

Jang, H., & Ha, S. (2020). Canonical babbling development in Korean-ac-

https://www.e-csd.org 113



Yulim Jeong, etal. » Temporal Characteristics of Infant Vocalization

quiring infants. Communication Sciences & Disorders, 25(1), 104-112.

Jang, H. S, Seo, S.J., & Ha, J. Y. (2009). Developmental assessment for the early
intervention program planning (DEP). Seou: Hakjisa.

Jin, Y. S., & Pae, S. (2013). Social communication skills of school-aged chil-
dren with high functioning autism or specific language impairment in
analogous to Korean classroom setting. Communication Sciences & Disor-
ders, 18(3), 241-257.

Kim, Y. T, Kim, K. H., Yoon, H. R., & Kim, H. S. (2003). Sequenced language
scale for infants (SELSI). Seoul: Special Education Publishing.

Kim, M. S, Kim, E. H., & Lee, Y. J. (2007). The relationship between turn-
taking and vocabulary acquisition in infants aged 10 to 24 months. Early
Childhood Education Research, 27(3), 301-314.

Kim, M. J. (2009). Acoustic characteristics of Korean stops in Korean child-
directed speech. Phonetics & Speech Sciences, 1(3), 117-122.

Kim, H., & Ha, S. (2022). Relation between early vocalizations and words.
Communication Sciences & Disorders, 27(1), 1-13.

Levinson, S. C. (2016). Turn-taking in human communication-origins and
implications for language processing. Trends in Cognitive Sciences, 20(1),
6-14.

Lee, G., & Lee, Y. (2022). Temporal properties of vocal turn-taking between
parents and young children with typical development: a systematic review

and meta-analysis. Communication Sciences ¢ Disorders, 27(1), 175-189.

114 https://www.e-csd.org

COMMUNICATION SCIENCES & DISORDERS

Nathani, S., Ertmer, D. ]., & Stark, R. E. (2006). Assessing vocal development
in infants and toddlers. Clinical Linguistics & Phonetics, 20(5), 351-369.
Oller, D. K. (2000). The emergence of the capacity for speech. Mahwah, NJ:

Erlbaum.

Oller, D. K., Eilers, R. E., & Basinger, D. (2001). Intuitive identification of in-
fant vocal sounds by parents. Developmental Science, 4(1), 49-60.

Oller, D. K., Caskey, M., Yoo, H., Bene, E. R, Jhang, Y,, Lee, C. C,, & Vohr, B.
(2019). Preterm and full-term infant vocalization and the origin of language.
Scientific Reports, 9(1), 1-10.

Stoel-Gammon, C. (1988). Prelinguistic vocalizations of hearing-impaired
and normally hearing subjects: a comparison of consonantal inventories.
Journal of Speech & Hearing Disorders, 53(3), 302-315.

Yang, S. H. (2016). The study of parent-infant interaction assessment on par-
ent s responsiveness. Korean Journal of Child Education & Care, 16(4), 129-
147.

Yoo, H., Bowman, D. A., & Oller, D. K. (2018). The origin of protoconversa-
tion: an examination of caregiver responses to cry and speech-like vocal-
izations. Frontiers in Psychology, 9, 375757.

Yoo, H., Oller, D. K., & Ha, S. (2021). Early emergence and development of
protophones in the first year of life. Communication Sciences & Disorders,

26(1), 1-12.

https://doi.org/10.12963/csd.240002



COMMUNICATION SCIENCES & DISORDERS

gelute| 4SEZ0A EHol| e S0t Lol AN £

e % SR B Aol E AT e SN Heate] JBAG F o IO) AR AL Aol 11 SHlch W
AT 7L 12719) ol 209 A0 2 312 5k olo] 87 BA7)Z o] §3te] - A Slslen £ AR Xpel
7] 47k S S HE SE IR TS o] 207) S Aste] HAIsIck 2] a1 w7 o] B A Eel Aele] ol
A A 2 B ol 00532 Afolo] Yo7} gk 2 kel B ATISIR 715Estgik 4olo] FotolA A w3 ol ool
WA RRS B, U S 8 AR B B Aolato] ARG oA ot ube] AZYA B4 Alslughh Zak 4J219] ol 4
3] o] go}o] WP HhS-8-2 T Y ek 71 2 Aok LieLiA] ggkek. oole] WA HhS 42 AR UM 12749 B
o] Z7ke4- fofulakA S5k 3 WHE-L SR AU Ul Z7K4F S ofuIsh] gashi 20HE kgl
oh 0| U Z2: B QTS B Jobrk APl whek 21ol2 ofsst, Aol 3 w19] 7ol chef o]t} 4S8k gleks A
o4 G)gick Bk ARIke] Ao A ot Ae] A7HA B Ao ote] FF Aol RS 2T 4 s H U WHO R A}

2.0 o 5T ASHH02) A S WIS
2.0 AR ARSI B AN S vl 2 3

ALE, 21783, &3, 243k (2003). G--oF Aole AAH(SELSD). A& mfetrtol A B4
2054, 191 0] 92 (2007). GoFe] 2ol B719k o145 719] B, oS AT 27(3), 301314,
20579 2009). 9ko] o} 5 A|aolol Liehd sl 3 0] 93 SAsH B4 waeloh 2 ATk 1), 17-122.
13, 3153 (2022). 7| WAITH Evko] 74| Communication Sciences & Disorders, 27(1), 1-13.
335 D. Kimbrough Oller, 315-3] (2021). 3t=F ol 27| AR A=} HhA U Communication Sciences & Disorders, 26(1), 1-12.
&3] (2016). F-110} ol IHFTARE T H7HE 7t FILO) RG] AL =1R-8-5)3) 7], 16(4), 129-147.
1732, 0] 0] (2022). 1o} F3-oF 7B A SRRk of| A 9] A4 BE-S-QFATof] g A A 4] Fl 112 W wjEFI <L Communication Scienc-
es & Disorders, 27(1), 175-189.
A4, A4, 314 (2009). GoAE. WS- A THAAHDEP) 7] 2 A2 SR AL
F& A, 51453 (2019). 4-671 L2} 7-97)1 Y Jo}2] BhA] ¥l Communication Sciences & Disorders, 24(3), 707-714.
34, 3}43] (2020). 3h=t o} £-0] &2 4] -2-2to] ¥l Communication Sciences & Disorders, 25(1), 104-112.
19141, W03 (2013). TAIBAL WhTH AR A2] 7] 7)Ao} ke ol Aol o 0] AR O]AbAE 42, Communication Sci-

ences & Disorders, 18(3), 241-257.

O

0>~I

OZi

51453 (2019). 4-9 7| Y 3=t o} =-2] & A] £-2to|, Communication Sciences & Disorders, 24(1), 1-8.
3}%:-3], D. Kimbrough Oller (2019). 4-97§ € 3=t o}-5-2] 54 4] -3-¢Fo]. Communication Sciences & Disorders, 24(1), 1-8.
6‘}%3‘51,@0}03,11]1&03 (2014). LRF FFrote] 27] W e A WA o ST 6(4), 161-169.

$73 (2009). oHE) 7] EHOJFIEk] FAFE WA QJrke] A8 20 4, AN HAT, 18(3), 35-49.

.{

https://doi.org/10.12963/csd.240002 https://www.e-csd.org 115



COMMUNICATION SCIENCES & DISORDERS
Yulim Jeong, etal. » Temporal Characteristics of Infant Vocalization

ORCID

22 (142}, CHEHAAY https://orcid.org/0009-0006-7090-2415); k&3] (mAIZ{2}, W4 https://orcid.org/0000-0003-2133-3720)

116 https://www.e-csd.org https://doi.org/10.12963/csd.240002



