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Objectives: This study aimed to examine lifelong lexical development from early child-
hood to old age. Methods: Typically developing children, adolescents, young adults, older
adults, and elderly adults (N=120) participated in the study. The participants were classi-
fied to six age groups; early childhood, late childhood, adolescent, young adult, older adult,
and elderly whose mean ages were 5, 10, 16, 28, 53, and 67 years, respectively. Language
samples of the participants were taken during semi-structured conversation with an exam-
iner. Total number of word (TNW), number of different word (NDW), and type-token ratio
(TTR), depending on word class, were measured. Results: TNW and NDW increased from
early childhood to adolescence significantly, then decreased in the age groups after young
adulthood. TTR decreased gradually from early childhood to adolescence, but was consis-
tent from young adults to the elderly. There were differences in TNW, NDW, and TTR accord-
ing to word class. Noun, verb, adverb, and adjective usage increased from early childhood
to adolescence significantly, and then slightly decreased in young adults and was main-
tained by the elderly. TNW of pronoun gradually increased from adolescence to old age,
and TNW and NDW also increased during adulthood. The TTR of early and later childhood
was higher than .5, but less than .4 in adolescents and young adults. Discriminant analysis
showed adverb TNW, verb NDW, adjective TNW, and adverb NDW were good discrimina-
tors between the age groups. Conclusion: The results provide useful implications for un-
derstanding lifelong language development from preschoolers to the elderly.

Keywords: Lifelong language development, Lexical development, Word use, TNW, NDW,
TTR
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Table 1. Participants” information
EC (N=20) LC(N=20) Adc (N=20) YA (N=20) LA (N=20) Ed (N=20) Total (N=120)
Age (yr) 5.55(.51) 10.10(1.58) 16.35(1.87) 28.40(5.15) 53.30(5.03) 67.40 (5.23) 30.18(23.21)

Values are presents as mean (SD).

EC=early childhood (preschooler); LC=late childhood (schoolaged child); Adc=adolescent; YA=young adult; 0A=older adult; Ed=elderly.
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Table 2. Results of ANOVA in total TNW, NDW, TTR according to age group

EC LC Adc YA 0A Ed F
TNW 263.20(77.37) 340.05(167.08) 540.80 (149.32) 418.75(71.39) 485.05(144.82) 412.37(329.57) 6.330%**
NDW 133.50(28.49) 157.60 (56.16) 220.75(55.82) 181.45(31.96) 206.50 (52.36) 181.37(111.39) 5.295***
TIR 52(.07) 49(.07) A1(.04) A4(.07) 44(.05) 46 (.06) 8.510%**

Values are presents as mean (SD).
EC=early childhood (preschooler); LC=late childhood (schoolaged child); Adc=adolescent; YA=young adult; OA=older adult; Ed=elderly; TNW=total number of words;
NDW =number of different words; TTR =type-token ratio.

—— NDW  —@— TNW
600

0.8

400 0.6

0al .\'\.,,o—o//‘
200 - ././.\./‘\.
02

EC LC Adc YA OA Ed EC LC Adc YA OA Ed

Number

TIR

Figure 1. The total TNW and NDW according to age group.
TNW =total number of word; NDW =number of different word; TTR=type-token ratio; EC=early childhood; LC=late childhood; Adc=adolescent; YA=young adult;
OA=older adult; Ed=elderly.

Table 3. Results of post-hoc analysis

LC Adc YA LA Ed
TIR  TNW  NDW TTR TNW NDW TIR TNW  NDW TIR TNW  NDW TIR  TNW  NDW

EC TN, PN,V TNV, Ad, TNV, TNV, Ad,Ad Ad TNAd, TNV, TNAd, TNV, Ad,Ad Ad

Adj,Ad,D Ad,D,E Ad,AdD Ad,DE Ad,D Adj,AdE AdE Adj, D
LC TPN,V TN Adj, TN,Adj V, Adj Adj Ad PN,V, Adj,Ad E Adj, Ad, PN,V

Ad,D,E AdDE Adj E

Adc Ad AdE DE Ad D Ad Ad E DE
YA E
LA E E

EC=early childhood (preschooler); LC=late childhood (schoolaged child); Adc=adolescent; YA=young adult; OA=older adult; Ed=elderly; T=total; N=noun; PN =pronoun;
V=verb; Adj=adjective; Ad=adverb; D=determinant; E=exclamation.

O 2= BA}10%-13%, F-8AP}5%-10% =5 2FR|81%ck 1 p<.01), B-BAF(Fs119=10.676, p<.001), F-AH(Fs110 =17.915,

9] Th2 EALES-L2 5% 1|qke] Lhe A8 1| 8-S Byt p<.001), THAH(Fi.19=3.949, p<.01), ZHEFAH(Fis.19 =11.342,
Aol Wb s $AFS A7t BE EAIA ARG p<.001)2] A 013] G20l §-2J3t 2fo] S HYITh AR EA A
TNW7F 523] S7Fsh= /S Belom, gL thrgAL T*P~ I} ol ol Yot} o ek H4A7] 0] 52 A kol A]
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RIS A 271 717 A9 Hslr) Qieph 7] 4491 = 202 U Th(Table 3).

719} 7)ol F7FeRl o, Zetab= At vhol & A9l A FAME NDW 4] B= Aol A AR F 248} Bl&o] 45%
o Autk 32| QI Table 4, Figure 2). OJALO & 7}AF =Qko, 77 th2-0 2 = =X} 20%-25% = 1 TF

ANOVAE Fof oI ol w2 xjol& et A, tfigat 20 2= FAE 10%-14%, F-EAE 6%-10% =g ZFA|5H9.S.
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Table 4. Results of ANOVA in TNW per word class according to age group

COMMUNICATION SCIENCES & DISORDERS

EC LC Adc YA 0A Ed F

Noun TNW 121.55(37.06) 143.45(68.62) 216.45(59.54) 182.30(32.63) 199.20(58.85) 173.53(156.54) 3.934**
% 46.69(7.43) 4316 (5.31) 40.24 (3.67) 43.55(2.97) 21(4.03) 21(4.39)

Verb TNW 78.75(27.37) 103.65(61.67) 146.90(39.33) 121.05(23.49) 133.25(38.58) 116.89(89.52) 4.257%*
% 29.63(4.31) 29.65(3.92) 27.28(2.69) 28.95(3.12) 27.75(3.17) 27.24(7.13)

Adverb TNW 26.30(11.70) 40.60(22.91) 85.25(28.78) 51.85(11.05) 63.45(23.63) 46.32 (24.33) 17.915%*
% 9.87(9.69) 11.96 (3.42) 15.70(2.49) 12.75(2.16) 12.99(2.82) 13.06 (4.95)

Adjective TNW 14.30(8.76) 18.60 (8.94) 39.35(17.16) 37.90(10.55) 40.85(16.72) 32.05(25.12) 10.676***
% 5.34(2.78) 559 (1.59) 7.09(2.03) 9.09(2.18) 851(2.51) 9.84(8.96)

Pronoun TNW 13.40(8.44) 20.70(33.96) 27.20(10.50) 15.25(8.36) 21.95(10.57) 25.63(17.58) 1.970
% 4.91(2.39) 5.80(7.23) 4.98(1.50) 358(1.62) 451(1.69) 6.53(2.17)

Determinant  TNW 7.70 (5.40) 11.70(8.41) 22.00(12.12) 13.05(6.44) 16.75(10.93) 16.89(18.70) 3.949**
% 3.02(2.08) 342(163) 3.98(1.51) 3.05(1.25) 3.26(1.74) 4.00(1.50)

Exclamation  TNW 1.00(.56) 55(51) 2.70(2.51) 75(1.16) 3.60(2.64) 89(1.15) 11.342%**
% 43(.33) A7(18) 52(54) A7(.27) T74(43) 78(2.28)

Numerical ~ TNW 20(52) 80(1.73) 95(1.57) 45(.82) 3.00(4.09) 2.68(7.98) 1.997
% .06(.16) 22(49) .16(.25) 10(.19) 58(.78) 2.22(847)

Values are presents as mean (SD).

TNW =total number of word; EC=early childhood (preschooler); LC=late childhood (schoolaged child); Adc=adolescent; YA=young adult; 0A=older adult; Ed=elderly.

**p<.01, ***p<.001.

Table 5. Results of ANOVA in NDW per word class according to age group

EC LC Adc YA 0A Ed F

Noun NDW 66.75(14.48) 71.95(24.79) 103.65(28.49) 87.05(14.31) 100.60(25.02) 90.37 (65.98) 4.002**
% 50.43(6.93) 46.42 (6.78) 47.06 (4.55) 48.26 (4.62) 48.86 (4.48) 48.94 (4.25)

Verb NDW 33.55(9.21) 40.60 (18.44) 50.85(16.19) 39.65(5.67) 45.35(13.33) 38.68(19.58) 3.342%*
% 25.00(3.94) 2521(3.22) 22.70(3.47) 22.11(259) 22.00(2.84) 20.66 (5.54)

Adverb NDW 12.95 (5.05) 16.40(7.12) 28.95(6.03) 24.70(4.79) 26.35(9.06) 22.74(10.46) 13.936™**
% 9.53(3.03) 10.55(3.47) 13.32(1.73) 13.69(2.08) 12.69 (2.64) 13.36 (2.04)

Adjective NDW 8.85(4.06) 10.45(4.22) 16.90 (6.35) 13.45(3.98) 17.20(6.11) 13.74(9.07) 6.488***
% 6.51(2.62) 6.86(2.75) 7.59(2.05) 7.40(1.75) 8.31(1.80) 9.98(11.11)

Pronoun NDW 5.20(1.98) 10.05(17.04) 8.05(2.94) 5.70(2.20) 6.40(2.43) 7.00(2.86) 1.159
% 393(1.37) 5.71(6.76) 3.62(1.02) 3.18(1.17) 3.13(1.09) 417(1.21)

Determinant  NDW 4.50(2.85) 6.90(3.55) 9.95(3.85) 6.20(3.05) 6.70(3.43) 6.68(3.83) 5.250%**
% 3.30(1.80) 4.43(1.75) 4.63(1.89) 3.33(1.29) 3.15(1.37) 3.96(1.60)

Exclamation  NDW 1.00(.56) 55(.51) 1.65(1.18) 45(.60) 1.90(.96) 68(.74) 11.380%**
% 81(.56) 35(.36) 73(.53) 26 (.40) 93(.50) 89(2.14)

Numerical NDW 20(52) 70(1.65) 75(1.20) 40(.68) 2.00(2.49) 1.58(3.74) 2.378
% 13(.33) A4(1.03) 31(.49) 19(.32) 89(1.07) 1.88(6.01)

Values are presents as mean (SD).

NDW =number of different word; EC=early childhood (preschooler); LC=late childhood (schoolaged child); Adc=adolescent; YA=young adult; OA=older adult; Ed=elderly.

**p<.01, ***p<.001.

TNWEF fAFsl ek

Aol mebiy s WAL 54k B84 A
Z7eh9lon T o) F i sl 2 4
AH= 37) oF 570l 2718k debt 4]

PP Bl S B

722  http://www.e-csd.org

Fe Hady

.

S IIE
of] QF7F A

k7t 7k

on], TS JadrI7H) 57

i
H—‘

ool Y

_ﬁ
3
8

T} 27] Ael7lel] ZH4%h T 1137|717 v]

SeabA A=k 4

RFe 27 A7 719 WEbt ekt 57 491712 7o)
F7shaom, Aebbs Mt 57 Aol Herl e Bawel

CH(Table 5, Figure 3). ANOVAE 53| 5 {ot

of w2 xfo)2 4

A3k AT TNWR} TR IR oAbt SAbE Alofat wat

https://doi.org/10.12963/csd. 17440



COMMUNICATION SCIENCES & DISORDERS

Noun
300
—&— NDW —0— TNW
200
3
£
2
100 | H/O\./o\.
0 Il Il Il Il Il Il
EC LC Adc YA 0A Ed
Adverb
100 1 —o— NDW  —@— TNW
80
5] 60
o
€
ER
20 '//\‘—_.\.
0 Il Il Il Il Il Il
EC LC Adc YA 0A Ed
Pronoun
30 —o— NDW  —e— TNW
20
3
=
>
=
°l ./\‘\’___‘___.
0 Il Il Il Il Il Il
EC LC Adc YA 0A Ed
Exclamation
9 ~
—@— NDW —0— TNW
h 6
k]
£
>
=
3 L
0 Il Il Il Il

EC LC Adc YA OA Ed

Figure 2. The TNW and NDW per word class according to age group.

27) oFs7)(frol7 )M =d717hA] 24 off o) 3] ARS- e - 012 <

Verb
200
—— NDW —0— TNW
150 -
7]
2 100 -
>
=2
0T ./0/.\0/0\0
0 Il Il Il Il Il Il
EC LC Adc YA OA Ed
. Adjective
—&— NDW —0— TNW
40
9] 30
ie}
£
>
= 20
ol '//\./‘\'
0 Il Il Il Il Il Il
EC LC Adc YA 0A Ed
Determinant
5y —e— NDW  —e— TNW
20
g 151
£
>
= 10
5 L
0 Il Il Il Il Il Il
EC LC Adc YA 0A Ed
10 Numerical
7 [

—&— NDW  —@— TNW

Number

EC LC Adc YA OA Ed

TNW=total number of word; NDW=number of different word; EC=early childhood (preschooler); LC=late childhood (schoolaged child); Adc=adolescent;

YA=young adult; OA=older adult; Ed=elderly.

(F.119=4.002, p<.01), A Fs19=3.342, p<.01), &F-EA}
(F(5,119) = 6.488, p < .001), —tr'—/\}'(F(5,119) = 13.936, p < .001), T‘:}_-ﬁé/\}-
(F(5,119) =5.250, p < 001), Z:}'%/\]'(F(s,ng) = 11380,p < 001)01]/\1 ‘|(-)r9—]

3 2folS nelek A A3 27] o} 5719} 57] ok 5] et
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Figure 3. The TTR per word class according to age group.
TTR=type-token ratio; EC=early childhood (preschooler); LC=late childhood (schoolaged child); Adc=adolescent; YA=young adult; OA=older adult; Ed=elderly.
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A 2]t AN Fisi19) = 4.107, p<.01), HHAN Fis.110 = 6.430, p <.001),
FAHFs19 = 8.693, p<.001), B-8-AHFis.19=7.377, p<.001), F-A}
(Fis19)=8.359, p <.001), T AH(Fp.110=5.103, p<.001), ZFEFA}
(Fisu9 =3.768, p<.01)o| A §-23} 2}o]& HYct ARFE-4] ZAut
27) o}g719} 37] o}57] Arke A7) 0|3 o] A Mkt
T ER0] FALo| A fefgt AfolE KL, Fadr] o] 9] et
oA RAe} ZHERA ol A f-2f3t o] S WOl Ao 2 el
(Table 3). 1% ZF/ho] T2 TNW, NDW, TTRO] A5 2.4] Av}i=
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Table 6. Results of ANOVA in TTR per word class according to age group

27) oFs7)(frol7 )M =d717hA] 24 off o) 3] ARS- e - 012 <

EC LC Adc YA 0A Ed F

Noun 56(.08) 52(.08) 48(.04) 48(.06) 51(.06) 55(.06) 4107%*
Verb A4(.07) A1(.09) .34(.06) 33(.06) 34(.04) .35(.06) 8.693***
Adverb 52(.11) A3(1) 35(.07) 48(.08) 42(.07) 51(.09) 8.359"**
Adjective 68(.16) 63(42) 46 (.14) 36(.09) A4(.09) A4(.08) 7377
Pronoun 48(.19) 52(.18) 31(.08) A2(17) 34(.18) 31(.10) 6.430%**
Determinant .72 (.26) 66(.16) 49(.15) 51(.17) 49(.23) 49(.19) 5.103***
Exclamation .85(.36) 55(.51) 67(.35) 29(41) 61(31) 48 (.56) 3.768**
Numerical .15(.36) 26 (.44) .38(.45) 28(.44) 50(.43) .30(.43) 1.560

Values are presents as mean (SD).

TTR=type-token ratio; EC=early childhood (preschooler); LC=late childhood (schoolaged child); Adc=adolescent; YA=young adult; OA=older adult; Ed=elderly.

**p<.01,***p<.001.
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