2008,40(12): 1287 1296
A cta Psychologica Sinica

DO 10 3724/SR 1 1041 2008 01287

1,2 3 1
¢ , 100101) (2 ,
¢ , 100872)
8 \
B844
” [5]
: (gestational age) '*!
(cohort) , ;
: 2l age) "
(2]
( b
)
(2] . (5]
[2.3] . (5.7]
(2]
(4]
H , (reading age) '
(9]
£2007 - 11- 12

, Email: zhangjx@psych ac cn
1287

100039)

(chronological age)
[4]

(conceptual

[71

(mental age) ,

(epi-



1288

40

. . 7
odic time) ! (7
(experience time) ,
[2,4]
( schooling) ,
(pedagogical age) '’
(1]
[11]
(V ariant of Calendar Time)
[8,12,13] .
[6,13]
(8]
[8.9]
[14,15]
9]
[1,15]
[15] .
[16] )

[15]

[9,18]

[24]

[17]

[15]

[15,29]

[17]
[17]
[20] [21,22]
[23]
[25] [26]
[18,21]
[8] [5]

[27]

[9,15,28]
[29]
[29] ,
[30,31]

[19]



12 : ? — 1289
[35]
, [36,37] ,
, , N :
" [39]
, , [36,40] ’
: - ,
Cahan ?
(betveen - grade paradign)®**"  Morrion , ?
(cutoff design) (58,171 ,
: ? ,
/ [9,18]
(‘regression discon- 2
tinuity design) ‘', 21
[5.17] , , | 50
, , 1050 , 1024
ter , , 5% 8
o233 11 20 Q 5%
, : 18
; 998 485 513
) 158 1 87( 1)
) 1
[42] .
. (341
1
12 13 14 15 16 17 18 19
34 81 39 4 1 159
3 34 62 62 15 176
9 60 97 12 178
2 9 102 40 3 156
1 13 90 57 4 165
1 15 98 50 164
37 115 112 136 229 157 158 54 998
30
22 N =
McCrae  Costa ,E= ,C=

(NEO - FFI)



1290

40
(2]
, NEC 2
(ocongruence coefficient)
Q 90'*!;
N E C N 0 03* -a01 Q 04*“ Q 03*
' -0 08 004 -0 11 -0 08
’ N c -014"" -0097  -01177 0 03
=0 80,E=074,C=079;, 14 .15 16 <005 % p<QOL *** p<0 OOL
, 17 ,
, .32
3 , N
Q 95, 36 ) , ;
08 09 E ) ) ; C,
23 3 )
50 ;
10 T
3
’ N -a03 Q 07
E 0 09 -019°
' c S0 2" 0 09
’ ©*p<005 * *p<0 01 VIF=
' 6 13<10
, 33
, cohen d*
— 1 "6
3 ESyrace Tk; iil d, n
MANOVA o i 1 » 0 i
, , , 1 13
18 )
31 '
2 )
(zero - order correlation) — 12
) ESdge :Tki21 diA A
EC , , i d i
; ,C : 1
: , E ;



12 ? — 1291
6
4
Cohen d 95%Cl t p Cohen d 95%Cl t p
13 0 39 [ -0 01,0 80] 186 <0 05 0 40 [0 02,0 79] 211 <Q 025
14 -0 32 [ -0 72,0 08] -160 <0 10 013 [ -0 220 49] Q75 ns
15 012 [ -0 23,0 48] 0 68 ns -0 02 [ - Q34,0 30] -0 14 ns
16 0. 09 [ -0 19,0 36] 0 61 ns 0 09 [ -0 28,0 45] 0 49 ns
17 -025 [ -0 620 13] -135 <0 10 -0 11 [ - Q44,0 22] -Q 70 ns
18 014 [ -0 18,0 47] Q 90 ns 012 [ -0 220 46] 0 69 ns
0 04 [ -0 10,0 18] Q57 ns 0 07 [ -006,0 23] 112 ns
5
Cohen d 95%Cl t p Cohen d 95%Cl t p
13 -0 14 [ -0 54,0 26] -0 68 ns -0 06 [ -0 320 44] -031 ns
14 -0 16 [ -056,024] -078 ns -014 [ - 0490 22] -0 76 ns
15 -0 27 [ -0 63,0 08] -152 <0 10 Q27 [ -0 050 60] 1 68 <Q 05
16 -0 08 [ -0 350 20] -053 ns Q 05 [-032041] Q25 ns
17 a21 [ -0 16,0 58] 112 ns Qo7 [ -0 27,0 40] Q 39 ns
18 -0 30 [ -0 61,0 04] -178 <0 05 -020 [ - Q54,0 14] -118 ns
-013 [-027,002] 175 <0 05 0 o1 [ -0 13,0 16] Q19 ns
6
Cohen d 95%Cl t p Cohen d 95%Cl t p
13 -066 [-107 -0 25] -332 <0 001 -0 16 [ -0 54,0 22] -0 84 ns
14 -008 [-0490 32] -0 42 ns -010 [ - Q450 26] -0 53 ns
15 -026 [-061,010] -142 <0 10 019 [ -0 13,0 51] 114 ns
16 -022 [-050005] -159 <Q 10 Q23 [ -0 14,0 59] 126 ns
17 -024 [-061,013] -129 <0 10 Q17 [ -0 17,0 50] 0 99 ns
18 -004 [-036,029] -023 ns 0 07 [ -0 27,0 40] 0 39 ns
-023 [-037 -009] -318 <Q 001 0 08 [ -0 06,0 23] 114 ns
4 , 5 7 , ,13
.14 .15 .16 17 .18 ,
, 13 14 14 15 , 15 16
, 16 17 , 17 18 18 19 Johnoon! 4!
Q [47] N
4 6 , ) ;
el : =
) : C
E , 15
18 N, 13 14



1292

40

34

[49]

[35]

[49]

41

[41]
[9]
[9,10,14,15,17 28,30,31]
? b
[5,8,17,21,23,27,30,31]
5 7 [17] .
9 ) 15
[25] «
[8,19] "
? (
[19]
[20]
[50] .



12 ? e 1293
4 2 ;
[52]
[71.
14 (s3]
[39,51] [54]
[17]
[36]
[32,55]
[36,37,56]
13 ” [9]
4 3
4 4
13 ” [7]



1294

40

10

[18]

[31]

Twenge JM. Birth cohort, scial change, and personality: The
inteplay of dygphasia and individualisn in the 20" century. In:
CenvwoneD, MischelW, ed Advances in peronality science New
York: Guilford Press, 2000. 196 218

Schaie KW. A general model for the study of developmental
problens Psychological Bulletin, 1965, 64(2): 92 107
Twenge JM. The age of anxiety? Birth cohort change in anxiety
and neuroticisn, 1952 - 1993 Journal of Persnality and Social
Psychology, 2000, 79(6): 1007 1021

Havley PH, Little TD. Ewlutionary and developmental
perectiveson the agentic slf In: CenoneD, MishelW, ed
Advances in persnality science New York: Guilford Press 2000
177 195

Vamhagen C K, Morrion F J, Everall R Age and schooling
effects in sory recall and story production D evelopmental
Psychology, 1994, 30(6): 969 979

Kraamer H C, Komer A F, Huwitz S A model for asessing the
development of pretem infants as a function of gestational,
conceptional, or chronological age Developmental Psychology,
1985, 21(5): 806 812

Settersten R A Jr, Mayer KU.  The measurament of age, age
structuring, and the life course Annual Reviev of Sociology,
1997, 23: 233 261

CroneD A, Whitehurst GJ Age and schooling effects on
anergent literacy and early reading ills Joumal of Educational
Psychology, 1999, 91(4): 604 614

Cahan S, Cohen N. Age versus schooling effectson intelligence
development Child Development, 1989, 60(5): 1239 1249
GuyM W. The correlation of the four ages A neglected field of
investigation The Journal of Educational Psychology, 1912, 3

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

(7): 410
SchrootsJ J, Birren J E  The nature of time:  Implications for
research on aging Camprehension Gerontlogy, Section C,
Interdisciplinary topic, 1988, 2(1): 1 29
Flavell JH. Cognition development Past, present, and future
Developmental Psychology, 1992, 28(6): 998 1005
Thelen E, Adolph K E AmoldL. Gesell: The paradox of nature
and nurture Developmental Psychology, 1992, 28(3): 368 380
Brighan C C An experimental critique of the Binet- Smon Scale
The Joumal of Education Psychology, 1914, 5(8): 439 448
Alexander JM R, Martin £ The end of the reading age: Grade
and age effects in early schooling Journal of School Psychology,
2004, 42(5): 403 416
Giovingp L K, ProcorB E, Prevatt F Use of grade - based noms
veraus age - based noms in psychoeducational asessnent for a
oollege population Journal of L eaming Disabilities, 2005, 38(1):
79 85
Morrion F J, SnithL, Dow - EhrensbergerM. Education and
cognitive development A natural eperiment Developmental
Psychology, 1995, 31(5): 789 799
Cahan S, DavisD. A betveen - grade - levels goproach o the
investigation of the abolute effects of schooling on achievement
American Education Research Joumal, 1987, 24(1): 1 12
Stipek D, Byler P Academic achievement and social behaviors
asociated with age of entry int kindergarten Joumal Applied
Developmental Psychology, 2001, 22(2): 175 189
Mush J, Grondin S Unequal competition as an impediment o
peronal development A review of the relative age effect in ort
Developmental Reviev, 2001, 21(2): 147 167
Morrion F J, Griffith EM. Nature - nurture in the classroom:
Entrance age, school readiness, and leaming in children
Developmental Psychology, 1997, 33(2): 254 262
Stipek D. Atwhat age should children enter kindergarten? A
question for policy makers and parents SRCD Social Policy
Report, 2002, 16(2): 3 16
Morrion FJ Connor CM. Understanding schooling effectson
early literacy: A working research strategy. Journal of School
Psychology, 2002, 40(6):493 500
ArmanL, Cahan S Schooling and the development of transitive
inference Developmental Psychology, 1993, 29(4): 753 759
ArmanlL, Cahan S, Avni- BabadD. Age, schooling and
conditional reasoning Cognitive Development, 2006, 21(2): 131
145
Bentin S, Hanmer R, Cahan S The effect of aging and first grade
<chooling on the development of phonological avareness
Psychological Science, 1991, 2(4): 271 274
Bisanz J, Morrion F J, DannM. Effectsof age and schooling on
the acquisition of the elenentary quantitative ills Developmental
Psychology, 1995, 31(2): 221 236
Ceci SJ1 How much does schooling influence general intelligence
and its cognitive components? A reassessnent of the evidence
Developmental Psychology, 1991, 27(5): 703 723



12 : ?

1295

29

30

31

32

33

35

36

37

38

39

41

42

Pulimann H, Allik J, Lynn R The growth of Q among Esbonian

<choolchildren fran ages7 o 19, Joumnal of B ioocial Science,

2004, 36(6): 735 740

Ferreira F, Morrison FJ Children’smetalinguistic knowledge of

gyntactic constituents Effects of age and schooling D evelopmental

Psychology, 1994, 30(5): 663 678

NaioM, MiuraH. Japanese children’s numerical competencies

Age- and schooling - related influences on the development of

number concepts and addition ills D evelopmental Psychology,

2001, 37(2): 217 230

West SG, BiesanzJ C, PittsS Causal inference and

generalization in field settings Expermental and quasi -

In: ReisH T, Judd CM. ed Handbook of

research methods in cial and personality psychology New York:

Cambridge University Press 2000 40 84

Ceci SJ, WilliansW M. Schooling, intelligence, and income

American Psychologist, 1997, 52(10): 1051 1058

LenvisM. On the development of persnality In: PervinL A,

John O P, ed Handbook of Personality: Theory and Research

(seoond edition). New York: The Guilford Press 1999 327
346

MaCrae R R, Costa P T Jr, ParkerW D, etal Persnality trait

development fran age 12 © age 18: Longitudinal cross- sectional,

experimental designs

and cross- cultural analyses Joumal of Personality and Social
Psychology, 2002, 83(6): 1456 1468

Capi A, RobertsB W. Persnality continuity and change across
In: PervinL A, JohnO P, ed Handbook of
Personality: Theory and Research ( second edition). New York:
The Guilford Press, 1999, 300 326

RobertsB W, Capi A, Moffitt T E The kids are alright Growth
and stability in personality development from adolescence
adulthood Joumal of Personality and Social Psychology, 2001, 81
(4): 670 683

Plomin R, Capi A. Behavioral genetics and personality  In:
PervinL A, JohnO P, ed Handbook of Persnality. Theory and
Research ( second edition). New York: The Guilford Press, 1999,
251 277

LenvisM. Modelsof development

life course

In: CenoneD, Mischel W,
ed Advances in personality science New York: Guilford Press,
2000 197 218

Baltes PB. On the incamplete architecture of human ontogeny.
American Psychologist, 1997, 52(4): 366 380

Fraley R C, RobertsB W. Pattemsof continuity: A dynamic
model for conceptualizing the stability of individual differences in
psychological constructs across the life course  Psychological
Reviav, 2005, 112(1): 60 74

Wi ithan E C Age- grade distribution, itsprinciples and
gpplication Joumal of Educational Psychology, 1919, 10(9):
433 444

YikM S, BondM H. BExploring the dimensionsof Chinese peron
perception with indigenous and imported constructs Creating a

45

46

47

48

49

50

51

52

53

54

55

56

culturally balanced scale
1993, 28(1): 75 95
Leung K, Cheung FM, ZhangJ X, etal The five- factor model

International Journal of Psychology,

of peronality in China In: Leung K, Kim U, Yamaguchi S, et
al, ed Progress in A sian Social Psychology.  Singgpore: John
Wiley & Sons, 1997. 231 244
Li Y H, ZhangJ X. The relationship betveen pernality traits
subjective stress, and coping styles in adolescence (in Chinese).
Acta Pgychologyica Sinica, 2004, 36(1): 71 77
( ,
, 2004, 36(1): 71 77)

Devilly G 1 The Effect Size Generator forW indows Verson 2 3
(ocamputer progranme). Centre for Neuropsychology, Swvinbume
University, Australia 2004
Johnon B T, Eagly A H. Quantitative synthesisof social
psychological research In: ReisH T, Judd CM, ed Handbook
of Research M ethods in Social and Personality Psychology. New
York: Cambridge University Press, 2000. 496 528
CranerD. A cautionary tale of wo statistics Partial correlation
and standardized partial regression The Joumal of Psychology,
2003, 137(5): 507 511
HoytW T, Leierer S, MillingonM 1 Analysis and interpretation
of findings using multiple regression techniques Rehabilitation
Counseling Bulletin, 2006, 49(4): 223 233
Morrion FJ Towards amore canplete science of development
Canadian Joumal of Psychology, 1987, 42(2): 91 93
CouletL R, WilliansK G, Hay CM. Longitudinal changes in
intellectual functioning in preschool children: Schooling and age -
related effects Joumal of Educational Psychology, 1974, 66(5):
657 662
Chamorro - Pranuzic T, Fumhan A. Intellectual canpetence and
the intelligence personality: A third way in differential psychology:
Review of General Psychology, 2006, 10(3): 251 267
Costa P T Jr, McCrae R R Looking backward: Change in the
mean level of peronality traits fraom 80 to 12 In: CervoneD,
MischelW. ed Advances in peronality science New York:
Guilford Press, 2000 219 237
St C J, JohnO P, Goding SD, etal The development
psychametrics of Big Five lf - reports A cquiescence, factor
structure, coherence, and differentiation from age 10 © 20
Joumal of Personality and Social Psychology, 2008, 94(4): 718

737
CollinsL M, SayerA G Modeling growvth and change processes
design, measurement and analysis for research in cial
psychology. In: ReisH T, Judd CM, ed Handbook of Research
M ethods in Social and Personality Psychology. New York:
Cambridge University Press, 2000 478 495
BiesanzJ C, West SG, Kwok O. Peronality over time:
M ethodological gpproach o the study of short time and long tem
development and change Joumal of Personality, 2003, 71(6):
905 941



1296 40

Schooling Grade or Chronological Age ? Two D ifferent Sources of Effect
- lllustrated W ith Cross-Sectional Campar ison of Adolescents Per sonality
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(* Institution of Psychology, ChinessAcadeny of Sciences Beijing 100101, China)
G Graduate U niversity of Chinese Acadamy of Sciences Beijing 100039, China)
(® The School of Labor and Human Resource Rermin University of China, Beijing 100872, China)

Abstract

The choice of time markers plays a key mle in the research of psychological development Developmental
psychologists usually use the wo important time markers, chronological age and schooling grade, t mgp the development
of various psychological characteristics, when they trace one group of young children or compare different groups of young
children Chronological age is usd to mark the time of psycho-physiological maturation and accumulated experiences
acquired out of fomal school The schooling is used o indicate accumulated experiences of schooling Researches and
educational practices strongly suggest that these twvo markers would be the wo different urces of variances of
psychological development, and could be decomposed and studied by well-planned experimental design and gopropriate
statistical methods In the present study, three personality traits (Neurotics, Extraversion, and Conscientiousness) of high
<chool students are studied in terms of decomposition of chronological ages and schooling grades, in order 0 ansver
me extent the classical and enduring debate on whether the bio-genetic or ocial cultural factors deteminate personality
development

The measures of the three personality traits cane fran the Chinese version of NEO-FFL There were selected because
there could be used o measure personality of Chinese high school studentswith satisfactory psychametric characteristics
In the present study, avalid sample of 998 studentswho were aged fran 12 to 19, and recruited fram all six gradesof five
high schools in Dalian city, made regponses to the measuring itens in a group manner.  The preliminary statistical analysis
showed that the three factors have high internal consistencies and high iten and factor congruence coefficients, and thus
made further comparisons across different ages and grades possible The partial correlation method, multiple regression
method, and same-grade-sane-age method were adopted in order 1 decompose the grade and age effects fran variance of
personality measurement

The reaults of comparisonsmanifested that the age and grade effects can be indeed decomposed fran each of the three
personality traits for students at different age and different grade There is a negative age effect on E factor and,
particularly, a negative grade effect on C factor These may suggest that E would be more related to genetic-biological
factor, while C to envirormental factors The above results may indicate al® that the methods of effect decomposition
analysis can not only be applied  cognition development, but al® to other psychological development such as personality
aswell They could help psychologists to understand development more clearly by not confusing the age and grade effects
in their studies
Key words chronological age schooling, time marker



