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Abstract

Research on Influence Factors of 4-6 Years Old Preschoolers’
Science-relevant Problem Solving
Supervisor: Prof. Hong Chen; Prof. Li Zhang

Author:Lingxiao Zhang

Abstract

Problem solving refers to a series of purposeful directed cognitive activities. Over the
past decade, with the rise and improvement of STEM (Science, Technology, Engineering,
Mathematics) education,many psychology and pedagogy researchers have gradually attached
importance to the exploration of early childhood science learning and its’ influence
factors.Correspondingly, preschoolers’ ability to solve science relevant problems has also
drawn the attention of researchers around the world.Scientific problem solving refers to
problem solving idea that involves scientific knowledge and scientific inquiry ability.Because
children are curious about the surrounding environment, and at the same time they have
unique advantages in science learning. Therefore, understanding the influencing factors of
science-relevant problem solving in early childhood may could help us to teach students
according to their aptitude, employ targeted education and intervention measures, to improve
preschoolers’ ability of scientific inquiry, and further contribute to country's cultivation of
scientific and technological talents.

Previous studies have shown us that children's problem-solving ability and academic
achievement are affected by both internal factors and external environmental factors.
However,although the preschool science education in our country is becoming more and more
complete, there is no empirical research focus on the influencing factors of preschoolers’
science problem solving. For children's problem solving in science field, the existing
researches also has certain limitations. First of all, previous studies have separately explored
the influence of a certain factor on children’s scientific problem solving (such as language
ability). Moreover, researchers have generally considered individual cognitive variables, and
there is no study that considers both internal individual factors and family environment factors
that influence preschoolers’ science-relevant problem solving.Second, previous studies used
scientific knowledge tests to measure the scientific problem-solving abilities of young
children, and this measure of scientific problem-solving ability lacks ecological validity,
focusing more on measuring young children's existing scientific knowledge rather than their
ability to apply it to comprehensive science-relevant problem solving.

Therefore, in order to start the empirical research on scientific learning and
science-relevant problem solving of early childhood in China, and further enrich the
ecological validity of the existing studies, in this study, two parallel studies were conducted to
explore the influence of several important internal factors and external environmental factors

on preschoolers’ science relevant problem solving. At the same time, we also believe that the
v
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effects of these factors on preschoolers’ science-relevant problem solving are not parallel. And
we hope to explore the mechanism of action through further analysis of mediating effect.

Study 1 examined the predictive effect of individual cognitive factors (language ability,
spatial ability, executive function), non-cognitive factors (the level of scientific knowledge)
on young children's preschooler’s science problem solving. At the same time, we examined
whether executive function mediates language ability, spatial ability and children's science
problem solving. 105 children from senior class of kindergarten took part in this study
(Mage=67 months). The experimental tasks were as following: (1)Language ability: the fourth
edition of Peabody Picture Vocabulary Test(PPVT-4); (2)Spatial ability:the block test in
Webster's Intelligence Test-III(WPPSI-III); (3)Working memory:the picture memory test in
WPPSI-III, (4)Inhibition control:Peg-tapping task; (5)Cognitive flexibility: Flexible item
selection task(FIST), (6)Science-relevant problem solving task. Meanwhile, according to
California Department of Education’s (2012) preschool science learning standards, we
counted the number of solutions involving basic scientific concepts produced by the subjects
to reflect their level of scientific knowledge. Correlation analysis, regression analysis and
mediating effect analysis were carried out on the data, and the results were showed as
follows:1. In preschoolers’ individual cognitive factors,language ability and cognitive
flexibility of young are significantly positively correlated with their science-relevant problem
solving ability, and can significantly predict their science-relevant problem solving ability. 2.
Children's level of scientific knowledge is significantly positively correlated with their
science-relevant problem solving ability, and can significantly predict their science-relevant
problem solving ability. 3. Cognitive flexibility plays a mediating role in the effect of
language ability on children's science-relevant problem solving ability, and it is the only
mediating variable. 4. Children's scientific knowledge level contributes most to their
science-relevant problem solving skill (=.34), followed by cognitive flexibility (B =.31), and
finally language ability (B=.17).

Study 2 discussed the predictive effects of external family factors(family socioeconomic
status and family science education experience) on the preschoolers’ science-relevant problem
solving ability. Meanwhile, we also examined whether family science education experience
played a mediate role between family socioeconomic status and preschoolers’ science-relevant
problem solving. Questionnaires were used to measure family socioeconomic status and
family science education experience. 195 parent of preschoolers filled out the two
questionnaires, and the average age of preschoolers was 64 months. For the measurement of
preschoolers’ scientific problem solving ability, we adopted two methods: parent report and
task measurement. The parents of 195 children all completed parent report to evaluate
preschoolers’ science-relevant problem solving ability, of which 105 children participated
science-relevant problem solving tasks. Correlation analysis, regression analysis and
mediating effect analysis were carried out on the data, and the results were showed as
follows:1. Among the family influencing factors, preschoolers’ family socioeconomic status
only plays a significant role in predicting their parents' subjective evaluation of scientific
problem solving ability(f=.22), but not in predicting children’s scientific problem solving task
performance. 2. Family science education experience can significantly predict preschoolers’
science-relevant problem solving performance, including the scientific problem-solving

v
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ability of the parents' subjective evaluation (Bf=.23) and the child ’s achievement in
science-relevant problem solving tasks (f=.31). 3. The family science education experience
plays a mediating role between children's family socioeconomic status and parents' subjective
evaluation of their scientific problem solving ability.

To sum up, this study mainly found four main factors that played a stable role in
predicting the scientific problem solving of young children, respectively are: language ability
and cognitive flexibility of individual cognitive factors, scientific knowledge level of
individual non-cognitive factors, and family science education experience of external
environment factors. We compared the standard regression coefficients for these infactors and
found that cognitive flexibility , scientific knowledge level and family science education
experience contributed almost equally to early childhood science problem-solving tasks,
followed by language ability. It explained that the performance of young children ’s scientific
problem solving is not only affected by the individual’s cognitive ability as proven by
previous studies, but also by the individual’s scientific knowledge level and family education
experience. Moreover, individual scientific knowledge and family experience in science
education contribute to preschoolers’ science-relevant problem solving no less than their basic
cognitive skills. At the same time, cognitive flexibility played a full mediating role between
individual language ability and science-relevant problem solving, suggesting that  the
promotion of preschoolers’ language ability in solving scientific problems may be achieved
by promoting the development of their cognitive flexibility. These results remind us that we
should pay attention to the relevant influencing factors.

At the same time, although family socioeconomic status can predict parents' subjective
evaluation of children’s scientific problem solving ability, and subjects' family science
education experience play a partial mediating effect between children's family socioeconomic
status and parents' subjective evaluation of their scientific problem solving ability. Children’s
family socioeconomic status did not predict their scientific problem-solving ability. This
enlightens us to further improve the research in related fields.

Key words: Preschoolers; Science; STEM; Problem solving
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PRI RE I RENS S L2l B R I . #ERATTU, 2l LR o) AR R (R R 2 32
BIAES MARIZRASNEL . AEIR RS F RN AW S, AT~ LA R
17 TRIT: MENESZI R T RIAFIRE 1 (FiRREA . BRI PATIhEE) LR
KRR, AN R PR ER R (Kgttaabribhn . ZERZ2HELE) .

1.3.1 MEIAFEEND

NHNAE T8 T 50 e A2 R DAL 3 AN A N BRI 3R, ) L ] R ok ) e e R e
FHHRERHAEN . ANFIRE 2 — D HBRIIM S, DRk, — 8 . $ATIIEE.
HEFRRE /108 TR I EmE GRCEIE, Rk, 2014) o Hodr, — BN
—RONRIBE S, BRI E SRR EAE B HIAE /) (Songetal., 20100 o —HiAKIRE
JIWMERR R — I T, "t — Aoy BEW 2R T) (SER, 2006 HHZEEE, fAFiE,
ge i, 20000 o SHEIFREY, —AOAKIRE IS AT LUA OB T S AR A S A Al
it (Rohde & Thompson, 2007; Vock, Preckel, & Holling, 2011) &

XN ENRE ) B E A [ B S WA, ERER 0T ST R M LE 5 2D
TR —BONFIBE I SR FE R IR R REIA BB EE AR (Deary,
Strand, Smith, & Fernandes, 2007; Mackintosh, 1998; Rohde & Thompson, 2007) . 5 t[A
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I, A FER 5 15 RE 770056 AN =3 (5] 68 0 I 58 AH 25 6 00 77 2R A 41 LI — M kAT
& (Sasser, Karen, Bierman, Heinrichs, & Nix, 2017) . [Kit, S5 AR, AWF5R
415 T RE IS [ 5 TR 9 I WL — Rl ae B0 4ads, 3R 7 —F R4 LR
5] R RIS s R ER SN RN RE 0 b BT Th REXS T4 ) LR il e gt o ) S

1.3.1.1 5i8&AhH

A Al 60 AR, ARSI H T 5 8 B4R ARSI S (Piaget, 1955)
1E 4-5 ZIXANMERIT B, 7 BB AR N BARAT AR, 1 2 E IR S
5 RACRAMBEY) . X P A e it 7 e ke, HEmfedt 1 4L AR v RE 712
Tho [RIEF, ARPTEAL, FIEREIWAE S — AN HEHRE 7 (Gardner, 1983) , £
B3I AL BN T IERIIE, WA T 735 (Wechsler, 2012)
HRH, FIERE IR — B LI TA A R B B, AL HEARAT TRz R 1] A1 e

HHAbR R, Bl ta R E G S I (Halliday, 1978, 2006) , #ZTAI14E
BATHOR 2. T R . TERESRE hE& H B — e E S, BOES
HEAR AR X T X R 22 RE I R R & 2ok BB (Norris & Phillips, 2003; Yore et
al., 2003) . BUAWHA CAERBAIERMN, FJLHE ERSS MR RS B35 M
% (Nayfeld,Fuccillo & Greenfield,2013;Samarapungavan, Patrick, &
Mantzicopoulos ,2011) , FiG KKV, BE2d LIRS EIIGRERNLL
(RRL ) Rk R BB 4 . 5 6[ERE, Morgan 28 A (2016, 2018) KFL, %1)LIE4)
JLIE B BA T 75 15 B8 70 RE 0% . 38 TN 3L /N2 AR R 2 S0 R SR . FHUE AT I, HiERET)
X4 LR RE T B M R R RE A o

A R ] AR R B R L TR T i R A g, e ot 7555 A S
ITRY4EES) (Karpov, 2003) « N TENIX— &, JLEMINRERHIL. LA A TG+
(ARRPE IR, I 3 SRR 25 LA ST IR AN EE AL, L —F R R
R “HRZE” BAl1 (Fischer & Bidell, 2006) . HIRA T LLHEN, — N T alReEIE T
A BFEE A, AREANREXS I (0 A AT RS NRAL, T PR A — AN A R AR U T
o UNHARTE R FEALEAG QS M s B AR, S UAMUERT TR AT T AR (Bldn, S0
EAEMRAKTEK, ZSMAN) , 1 HIE A ARESS K 42 i A UEE 5 RiR 1K,
T A0 (Karmiloff-Smith, 1994) .

1.3.1.2 Z3[a)Rk

SRR SYIRIALE . TR, Wik S 2 [ (A B ok AR BB IERS B Tk
IE2 A 9¢ (Newcombe, 20100 o X HE ST A] BEXS T L2 HAT W #f 10 25 8] 5 &R O AU
B2 BRI, W5 RICHM TSI R g k. DA, BFFCE K2 KAK
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NBECRIR T [ RE ) SR S 2 R &, IE BRI T 28 [ AL e ) 5 K5 AR A
R L M B 2 ) iR 2 (Rl AR % (Bodner & McMillen, 1986; Sanchez & Wiley,
2014) o WHDHHH IR T )LEME ORI 72 [l fE /1 S RME G 2 AL &, B,
Hodgkiss %8 N (2018) KILAFEMSEH S B GE 10 7-11 2 JLE &R AH R R SR 1)
M WARAEE, Filan, JLEROETSRET) (B EEe 1) SHBATE R A
FAEYI RS RE R B WE R, MR EIE N (FS2MEe /1) 1 RSRe i T o]
AL 5 .51

MR OB M R, R IR RE 0% TR S B MR AT BE LU R} 577 21 ) ]
AMAE 2L, R PIAERNE B i e, 4 LB UsRs R AR AP B A A
2 5 22 A FH 2 ) R 7 ok J 3o B M PRI FTASE R, DUk B ] A ) H ) (Mlix et all,
2016) i BSCEE N AR T A R VR K T A v )/ AR D B 2 3R P 1 B Pl 4 1) R
Zff U . ABFOIESE T IX WA, AR I T 2l B AR, B EE E
X RN T B AE B BN AE A (Harris, 2014)

f£ STEM #0E 938, AHELT T4 I T2 A e U A0 % S IWE 9T (Mlix et al.,
2016) , LI RIRE 1 SR 2] Z IR % R F B A 1208 1. Rk, FRAT1A8
HBE— IO UE 7S (B RE T HORIS) ) L2 75 Re S8 if th AR R MRS, AR R s H Of
(R 22 M s ke o AR v R R 2 A S T ] R

1.2.1.3 $1TIhEE

PATThRER — i H HIRFEHINLE], " se s DR TG R 75 R A A RN 72
FHATT N B 2N ENTE SN (Diamond, 2013; Jacques & Marcovitch, 2010) o H R 2% 5
NPATDIRE & SO 2, MBS L. REEHTN RV IAT DhRE H=#8 73 4
B EEEE, AR G2 A A R &M (Diamond, 2013; Espy, Sheffield, Wiebe, Clark,
&Moehr, 2011;Garon, Bryson, & Smith, 2008;Miyake et al., 2000;Shing, Lindenberger,
Diamond, Li, &Davidson, 2010) , WAEBFFE R HELFNFE . RIFAHNEH (Collette &
Linden, 2002) . WFFLRM, BEIRIX =M Z AFAEE — AR, (HENMIRZM
KSR (Miyake et al., 2000)

o, Az i BE 77 2 H8 A AR HEAT DTS SIS0 T6 9 B TP At A0 ) B R
REJT, BN NRPATIIREIAZ LS (2w, 240, 2005) o 4GS, RIF
A0 A1) 42 1) 5 710 P LA B2 A1 1 R R Bl S Bz, DR A FE PR LA 27 2 5 Bl HRG J0 2 v
(Allan, Hume, Allan, Farrington, & Lonigan, 2014) . 1|2l & fi& 10 35 220 2 N4
BN, JUHAZ 4-6 % RANHZEH] K A B Z AN . H AT BT IT 3 2R 2R AN ]
AT 25X 4l ) LI 1 RE D 04T &, 28— AT 05 20 ) LEAE DX i Lol R, ¢
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AT T2 A BE % 4 IR BRI A G BRI R, 55— AR 55220 4 ) LAE IR I &2 BE 7T I &,
FEAMA R SRR IS 2 H 4 IR K

TARILIZ A H Baddeley (1986) $i2tH — M, M TR~ A RAEE BR8N %
17455 R D T A998 12 R 8t - Baddley HI TARICIZAAL R H, TR G2 B & =AEERL
g5, i HRPAT RS B S PREE AL S AR, Forh, T RBUAT RS R TR AR
I BIACTER | VR B YR ) FER SR e A s 1 I 1 T S S B AR S 0
PR 2% TR AR U] 3= B2 471 53 A0 0 2 (A5 S A7 A AN o T4 Lkt E3E1T (5 2 i
TGS A, DA RS B RIRE f1. TAEICIZE I 1% TA T Re % 58 1 R 4 474k
AN CAE R B2 RN, AT RERS B A Mo vk i), J£2 5 31 5 2L s b 22 216 3
H1% (Ropovik, 2014) . W R HBEE FE R, JLE T/ BEAEABIEm, HH
A ZE RS ARG

ARG A — P R UG L O B R AR, FRARYR T 25 A4k HEAT AN TR 1) S B PR g

(ZELL, 20060 o NFIRIEHERELE AATLASR B OO0 A TS i) #, 38 NS R 75 2, A
PRI — B8 7506 AT IE B AN B3 TSk U2 3R 8 OCEE R (HilL, 2004) . JLEE N HR G
YRR R LR B (1) 0~2 %, BN (2) 3~5 %, ¥ KR
W (3) 7~9 %, PREUREN, B 12 D, LB RIETERE S IEA A T .
WA RIEPE AT A B A 1 22 S WA s, A TARIE AR S, AR Z
e B 8 T DA BT FH A &0 (Yeniad, Malda, Mesman, Van & Pieper, 2013) o A %0 R G PHEEL
2210 LB I8 R B B A T, BRSO T, TESCEE CEE W
BT, R TEIHE BB S S ER .

W FCIN, AT DO REAE i) R A et A 2 o0 B A/E A (Blair & Razza, 2007; Welsh &
Huizinga, 2005) , KUNHAT DIRE K & LGB 0 7% 1 R 50 f b s i) A B R Adu AT 1760 E A 22 1)
1709, IR IEE ol S 5 T AT R AT A G (Blair & Raver, 2014) o 6T LE
(R o A R A S HBATTREE G, BRI LITEG D1 — RAIBHHAR TS R,
Blan4R e R, AR, BEAT SEER, M ARIESE, R EAE A S KA A e
MR PSS — RSN R RE 1 5 AT DI RE Y K FE /2 % A n] 43« Gropen 45
(2011) Hy— Tt B RN 80E H AT DIRe B E - A S 2R R B, BATDhREXS T
U4 HT LA B0 AIAE B B B R A A BRI REIR . — A SCHAT T RE I SR 70 4 1) 3%
IR, PATIhRELE JLE R 222 2 e 2o B EAE A - 10, Grissmer 25 A (2010)
[ —THIE 6 IR B FOR I, AT TES ) LIl i 3 v 2 0 mT RASROI At AT ) o 47 2% ik
[FIRF2¥ 555 Nayfeld, Fuccillo 1 Greenfield 5 A\ (2013) KHL, FATThAE AT LG 2 i
) LB AL FE R A AE N A - ATU 22 b % 5. Morgan 25 N (2018) [#)— IR ik 7 i3k —
B IBAHER T 8 LPAT T Re AL Re /1 2 BB 9C &, BT R ESE ] 1 4L Fh
W WS FEEZGHAI SN O A, DL — S n] R 41 L Sl Bt G2 e 1)
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T NThREAL & (gl LITR BRI B th) 25, 4 LHAT DI Re ) =M s A 035 ]
PTG £ FAEN 2B SN ARG R 2 S, P i X — AR Rl 3
EERFIAEH o

1.2.1.4 5igkeN. ZEENEIITHERIXR

Zelazo AR 1) — R BB LI RATTR W, JLE T8RS 12 A AT Dh g & R (1)
Stk E (Zelazo & Frye, 1998; Zelazo, Muller, Frye, & Marcovitch, 2003) . 7EABA 152 H
NN Ze P Fndz ) B 1 7 (Cognitive complexity and control theory, CCC) , filifi145H
JUE B & 1B B R 52 [n] B El ph R O IR T A, AT sZma il AT g . 5
FIX PR A5, Marcovitch I Zelazo (2009) F. T — N Z5e 4 R4 (Hierarchical
competing systems model) , 1AL EASH] A F I AR AR T At AT T ARG A 22 55 Pl
TR M R G AR, BEE TR G, LB RIS 30 B AR > 10 3 S 8 ok
ERSGE, BPFESZRENIR, FEHFERIE AR A O PN M @ik, R H
CIANENGE . LB IR & AR IX AP AR ke g B R .

b T FIRBEIS 2 Ah, VF 2 SSUERE SR AR B4 LI 1 AR T RE A8 RN AT D)
BEH) KB (Brace, Morton, & Munakata, 2006; Carlson, Davis & Leach, 2005; Kirkham,
Cruess, & Diamond 2003; Zelazo, Reznick, & Pinon, 1995) . Kuhn, Willoughby, Wildbourn,
Vernon-Feagans 1 Blair (2014) X 1114 44 JLBEHAT T — IR BFTT, S5 RERHELI
FHFE ASDARD) MEEZIEFIE (2 BM 3 DI 20T ) LE 5 AT DhRe R e
HAMMER, S50 K BB 0 LEAIAT IR SR E ST . Pauls A
Archibald (2016) #1220 FUEHE SCRFIX — B, AT — T0UA X BAT R 1 5 ik
B2 PR 52 e ) LB I BRAT DO RERIE 7T (R T 2 B B, IR 5 5 v 5 PR () ) L B AE 0 4% A -
ARG AT SS B4 0 35 BB AR T RIS R R LB . Rk, AT, FihRe
Al RE X PAT DIREM) =P B BUNAE A . SUCFEIR, BT HAT DRt 4 LI R
] R AR A A B PR, DRI IRATE AT D REAE 5 18 5 ) SR} 2 18] g ok 2 T8
ERFAER

AT FIERE I 5PAT DIRERI SEIRRE 7L, L1 i 78 B 00T %)) ) LI 2 18] 58 756
HAAT DI RE I TOMAE FHBEAT IR o (HAA — L85 X 2052 52 20 R 19 LB AT T RE R B 92
KI, BEEE A RBLEAAAT TR FHEPATIIRAE SRR T IR Car
K, BB, 2002; D’Amico & Passolunghi, 2009;Szucs et al., 2013) . & FE 2
I FEE— P AT, e S A R 5 BT ERREA <. AR RGeS
MATER BT B R B R RAE_EAFEGhE Cannt iz B g, 2104 , e T Ak
b -2 (A0 T P 2 BRI (Berson & Weir,1972) o Sitk[EE}, 7F Sasser 22 A (2017)
TERE B — 00 T4l LHAT DI RE VI ZRT 78, B 78 B A 10 S [l e ) [R) 5 i fg ) — AR
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RENE SN A ) LIAAT T RE R R I BN B AR &, JF BRI 1 58] i /0 5 %)) LIAT T REK-T
Z B FRIAH R o

R, FATAE 4L 25 R e 70 5 AT ThRE R IR W A, St
I, AT S RE thoxt 2l LKA DR oA 2 2 A TR - DAL AT I AT 2
RELESD) L2 (8] BE 71 5 R fn g ok 22 e e 2 R A

1.3.2 MEBNZEERZE

bR T IR AR RN )20 2 AL R e @i o AR R 2 A, MR IR E IR R 3R
WMBFEFNR . BN 250 S5 2 5 R S A RE A BT N B R . AR AL
FIRE %S )L ) 1] B AR LA IRAIER, 0, Weinert (1989) RIW, H A& 1) A1
HREE TRAMIR R ) 7K-F BB, s J7KF A REoR s A FHR B4R ERskia, J5A
RS A AT B A 3 R R 22 S 1 B R YR . Bjorklund (20000 AL REL, 5K
JLEAALE, o)A R JLEX T8 = FHR A58 I H Brk H 1 SRS R AN i G B e %= . i
XA FREWIH, AT RN 2] 7T RKINEGE, FiREL T /8 D BURE )L
FORULAT BEREOS LB — M “RME” MEH . [FII, 7E)LERFE S IR SR, AR T
MFRATR, ) LEF B TP PR A0 0 BRAG AT DA 3 v 2 2 B R il S
(Grissmer, Grimm, Aiyer, Murrah, &Steele, 2010) . Aif, AR EINA, FIRELK
XT ) L I @i R B A P DL — 5 (R e J1 N B, I 31— 58 1 e 0 B BR AT B A2 In) R A R B
ARE A6 GREEHE, BRILRT, 2007) o

1.3.3 REAE
1.3.3.1 REHSLZFH{AL

KIEI LG AL (Socioeconomic status,SES) # LAACREEHNY . Z# B R E ISR
FEWN = IR AR AT & (Matthews & Gallo, 2010) « VWL MBEAIRM, JLEK
FEA AT AL S H R REVIMEG . EEIN, GIRZMFAE ST T KiEtt @5 AL
XN SRS AR R, R EN, KKt a2 it i K40 LEENFNR R,
FRESR, ARG R AN P & E RIS ZE, Mgl LRRFEKF 2
HNZAUEL A A B EZ 4 (Bradley & Corwyn, 2002; Kiernan & Mensah, 2009) .
Pappas 58 N\ (2003) W74 REM, T EEMRARER)LE S HRZEN ST LEM
LA AP TGN FIRE /T, RE SE G ) iR H O o Il @ ) AR AN ke B L ARyE . H g
PRI BT 2 2K B A 2 2 B LA 7K P R ) LEE X DU B A e A B i &, A
FHAS T A TR S0 & 8 (Hanson, McLanahan, & Thomson, 1997) . S it[EIR, tHrlaE2
TR AL S 2 B AL ) L FE B 13 H5 58 S A 2 A7 ST B /b, 2 B 2T 8 s
B 2% (Larson, Russ, Nelson, Olson, & Halfon, 2015) .
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LA, Gorard 1 See (2009) [Tl 5 B 4 2 8 5 M7 5 B 2% 25 > Bk (1)
KRBT FRIN, A MK EEAL S 5L BB 2 35 TN ABAT 1 2 5 R0 3 R KA
TIFTRENRI R . 52 MR, SRE TR FER AL 16 % UGk
)RR AR T REPETE /N, T RIS R AE S SR BU R4k 2 o] BARRF I AR, AR
ARSI AR 3. UL IRATIAA, B LRI EE AL 2 4 5 HLAT B8 2 25 T A AT 16} 2% il
BRI R I o

1.3.3.2 RENZFHELRW

BRI MR E 50 K IR 2 R ) LA Ja ol e 1k K-, adE R
REHIEER R . Z T8 VS L2 R B a7 o, AAREXKSE, 4h)LiERT LA
WL 25— RPRINEHHIGE SRS #E LR A Re I K e, tnZ M shWld | B SR 7 1548
R Z k2> CnWE AT H D BLAGHEAT T S AW SN SE AR 55 o T IX LEPRAMRL 73
BN HEAT A 7 SRR B Sy, EIXN AR, ACBRERT DO T 2o dR A AT R AR OC R i
B, DASCIFEZT0 BRI R B AR AT RL 4R FURE I A’ (Sackes, 2014 ; Tenenbaum,
Snow, Roach, & Kurland, 2005) -

SCBRELE ZC R i R 25 ST DA S SSBEXS B 2 5 T B SCHF RE S THUR £ 1 X0 B
BN, (Rt LERSERE ], FHEA TR 15 1E B A% . 5140 Alexander, Johnson
Al Kelly (2012) B—5ioc T ) LERF =5 S WL SR DGR R 2 18] 9N 1R) B 72 1R) FATD
K, JLERIERE I K JEZ B LE H SRR S X R R A E & 3
HIFL R, XS RHR M B AR IESCHI R B8 Ml AR 2 8l ) LW SERF 2 AR 50 Y 15 48 5L
e W) LESIRFAES RIS, 4 ) LERRRCE A R EFR 3 A
BTN, W R A ) LB SR R o ) LA A AR I R 5 Hh R D R At S
TAERN LA SR L NG IR R AN SR E M IS, I8 4 BEE IS (8] (1412, AR
B3 ) IX e 2 S Bl miond ) LB Hp B R IR R MR AR T (R R, IX M2 T] LA
4 GRREER T %

PRI, ASHIE 9T BT R B R EE R 7 80 250 3 B2 KA gl LA AR R & ik AT Bl 7
R ZE SaEsh 45 .
1.3.3.3 RE#HLLFHMUSRENEFHBELEUNXR

FIEATTHAL SR A E LB R R EEERIAENDN T . B, FEETTHAI
S SCRERT T4l LR 20 E (M EANARFE . Sackes (2014) ik 1456 44 411U KX ] 132
EAE. B, Bl ZREAEN I\ B o) s R AT HE T, AR, KES
G AL KPR B4 LI A BE SR AT LR 8E « Hk, AR KBS 5 7
A PATIIN A BEXT T L B # W BE /) (Conger & Donnellan,2007) , X HFigI#E
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RRBEAREY PR e, AT O . Hd, YRR 5t B R K PR i 5 2] B,
WP, TR, S (2018) MIMFARM, @BV B = K g 25
VB S5 37 Iy BB 2R 1 P AME S I ACEE ) B v TR A B BRI K g, 1T RSE T
Eeh s WER ST AR R TR

BES W TTUE R T X B2 5 2] TEIRAE R BE L BF AL T ) LR 2 b Belt 1) s e o 21 o
EMH (Yeung, Linver, & Brooks-Gunn, 2002; ik =125, 2015) , L2, FKEWA
A BESZ 308 KF Re i 10 S BB E $& Bt o LB K b st . (HE R IE, BRAE
AR R RA TR A %)) L FEE AL S G R R 2 5 M K E R #8 E £ R F 5 R,
PA S R B AL o 22 5 A 2 15 23l I B W K R B 7 308 50 AT XS #) ) LI R 2 ) it g
SO . ARYE DUERT L, FRAUBR I ZKE FI #2225 AL 2@ 1 52 K E R 2 F KRR 5
Wi 43 ) LRI 2 [ it i e o

2 [ejRafE
2.1 BAMREHNERSEAMRBFTE

H5E, AURAENE ST EAHME. MW E&EN)LE IR EH T
R, 2l LI S/ B BoR e R 20 B SRR W R . 2L B ARATRL Y
PR UL SABA TR R YR RE T GG RE X — IR AR 2 . RIFIEESE, fEJa8E
AP PR P RSB RSERE: R, UREARER. BRITEFEROCEFREZ N
[ A 7050 52 M %)) ) LR o) RRAE DL e 1 8O3 R ZR AT IR 7T, (H2 2 E N %)) LR 2
B HETR AR AR, X TORKERERFE. BUFRE IS o, FRIE AR
A LU TN B LB RE IR S OB R R HEATIR D . T2, AR FE X T
T 2 ) LR 7257 2] SRk 1) U e () SRR 7T, A0 R ST AR E 4y LR 27 e Rt A R 1y 2
MRy BJUFT CA BT R 2 AN PR R AR 8GR 306 &) ) LA 27 ) R 1 £ 520

ik, BSRHATCA — RIS R IRATEN, 2 LR S IERS 8PS i
A7 e S R 3R AT DL 25 T 2 ) LB 5 RS2 AR A B &k i = IL RSt (Morgan, Farkas,
Hillemeier, Pun, & Maczuga, 2018; Nayfeld, Fuccillo, & Greenfield, 2013) , {HIXYEHjf 5715
SRR R A6 ke 1 2 40 ) LRI RL 2 0] REAR R BE 77, WSS H 35 BT £ . IX Rt
TR} ) @ g e e 7 I BT SO = AR SRR, T HLEE N E I 4 )L A R
ST AN 2 Hoag AR IR AT SR G YR 0 AR R BE /T o N T IRANZ AN 2, AR T
R AT 555 DAEWE FCE BT AN, SRAT 1 AADL I S AR v o B RS2 1] Uy S5 R B ik
BE7 1) DL RE ST, XA A] AR AT S5 AMXAN R B 5 %)) ) Lo TR FR I T g, B
B AR S T B CEENRA AR TG, FFHREE A CEE,
T B T AR R 1 A 3 AR R 2 ) R
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B, DMERTTEBIER 1 4LH S 16 KB EE N $ATIIRE . FIEA S aFrbhs
XHF 2 LR RGHF AL 20, (H 2 H AT R A BT FC R IR AN A AR R . RRK
PRI Z RSN S RE A 58 DR 300t 40y ) LRk 2 [ At R (R 52 i 4 P (R I 25 18, e L5 min R0
BN EE o S AN A BT R 2R A AR 558 R 22 A A M AT D il LR R (¥ L PR 3R, A
FERBARAIAFIBE ST+ BRI MK e i e 208 2256 R AT &, 752
R FC 2% DR ZO0 T 401 LR 1L o (R s kKT el o S50[RS, 3@ SR 2, 3411
AR EE PR Z0 T4 LR 7 1A R B2 W AT AT (9, LI AT ZhRe 2 31— i
IHIBETTHIFEM, 411 )L S REAL 2 22 5 LA B W) R I8 I 52 i A B St R 30 A 1 52 B A
JERS MR FURHF (] A o B o BRI, AT 5T A B e 8 d o ik — 2 B R A RIS AR
FEEAE I HLA

2.2 AREE

L S T A UINER ZE R, HIMEEn N — B I (SR, ZERIEETD
RS TR 40y ) LI RL 2 o) AR TR Be ). B R S RE 0 R R A BEF 4 )L, Rk )
i TR R SR L

2« R T A LSRR ZER S, HAFIRATH AT IR =% (CLAREIZ.
R KRR 2 BE0E .25 T2 LA RS2 1) U PR BE T o AT TIRERS B K
JEACT - (K140 )L, FREEE R SR STt B

3+ PATIHRELEL LAY — MR 7 3oxk HARE 22 ) R ok 1R B2 2 FR A E

4. FEFER T AU ZE S, 21 LRHE AR R E IR KT G852 FARAT 1R 2
)RR R EE ST o BHEARRACT EIRRE OB 2 )L, FRk 7 1] e R R St

5. SR VAL FER E R, FKENRTHIFELa i LK ER 2 A
ZR00 15 AE 25 TR 2 ) LRL A2 o) AR SR I . RIEtt @ Tribhnils . KER#HF L
Wb AL, A A R DR ST

6. FKEERIFHE LAY LI FKEE AL G B 5 HRL A ] R e 1Rl g Hh /e AR
Hle

2.3 fRBNEEREX
2.3.1 BitENX

BE, BARAMRERZAE R EAOZHFEE, BOe@ T TBOVEEN K-12 B2
HERR, (EXT 20T LE AR 2 RE ) KB R R e+ B =, Xl R
D FE B SR 36 41 ) LR ) LA R RE 0 EAT DR A IS . (A, AW ST
R SRUEWT ST RS B &)y ) LAk ) gt AR, DA R AT AR i 2 (R AR IR 3R e
FEPR BT 28 22Xt &l J LRI R ) R R A R, AR R0 ERL R AN A B X 34 58 R 3% T
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2 [

Bh ] R TR EE Q0T . BAEEE DAV RRIAE, THax TIRE LR 2
FPL B R R W TT . R, XSHATIIREAE SRR SR BE SRS ) LA} vl R ok
B fE B AFAE R ER], KIERHE B 29048 S E LD AL AN &Yy ) LRk ) AL e [A] /2 75 47
FEFE BT RS, Rk — 2D 5838 A AW FE 4544

2.3.2 SLEENX

B, WEFEAT LA L BOm . ) LEABHATE SN SR B E 41 ) LRE 2 A
PEIBEDL s LUk, AT CAFEBOERATT 1 RS2 4y J LRk o7 1) il e ok () R B2 PR R, B4 AN P ol
HIARILAENFIN 22, PR SKBEIA SRS T 4))) LR g o O S o A B T BRATTA
BT EE DR G LU R AT A R R T MBI L Rl
FEXPIBLEAER 22 3] B A R 20 )L . A BT BT LK 1R E M E L, 2t
— AR R E R A BT K, BRI UREARTTRE ST, SRRkl Al
M AT ERZ IS, RO AR JE TG Z R B AL R, vslsm E 5
INEES= N bl O

3 fR—: MENHERREBZEMIAKFEX )L F B FE R
20

3.1 BW

(D WAMONFRE R CEIERE. FRAEST. PATIIRE) & X4 LA a] gt
2 I [ T A

(2) ERFEAPRBL LR KP 2 1554 41 ) LR 1n) R g 1 1 S0 A FH

(3) BRWFHATIIBEAES LI —BONMEE ) (FiERES) . SIBES ) WAL ) g vk
DR R R AR

3.2 /7%
3.2.1 #iR

M B T A6 X B A S 40 LI BN LIZE L 7 ORBES) L 120 30 T i, HERR %A e
8 56 ASIBAT 510 15 24LIE, WAL E A SR 105 4, Hh 3449 %, L4 56
Y, WHEP 4L 4, RN 64 4. BAAFER 67 N (SD=4.87) , #alE 1K
SEYSRIER o BTEYLRDOR, 2 T&A S IR 7, Seiemt R4 LACRE &
4L B[R . G-power 45 R A 78 B IR E A B 78 AL
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PN e S VA

3.22 TH

FIGAES): KRHAZEIR. 20 F (1990) BT 1) Bz 1#id &y 1alJL I % (Peabody Picture
Vocabulary Test-Revised, PPVT-R; Dunn & Dunn, 1981) SKill &% JLFI S 1ERE /1. XE L
AILF 175 HEAK R, SAEE R B 4 @i -Rm R, e R mEE RE —AMD0E
W SR B, F U BTSN — AN, EOR A B B 4
1 P B — ™ e B 0 B 0 ) o 2 NS FH B AR B YE L 2.5~18 %, MRS, AN
SRR EM T A 175 NN, AR A ISAE — A0 BRI A, 25 B T

BAT JE M Re e S 8 5k, MRz &Il B BRIyt S s, AEAS s /T I B A B AR i 4
I7. HANREIELLEIT 8 T, W PRI, B2 A ESL 8 kil Ak, X & st i —

SROVEIN R RITT 70 i ARJA AL 8 SKITARIBTY I, — BT BELE 8 5k 4T 6 5K N
AL, Pl e —KAF TR, AR T Boliaxs — NS 1 20, TR 8o 2%
L T B (R R R A, RVl 5 vE I 36 R S 73 A IS8 ) LB SR 1, 2R A
AEILK.

IAIRE T K IR L 7058 b B AR AR 73 W0 56 R 2 40y J LI 25 (Rl g o FEiakA)
Bl I LT SR, B 2-4 A0 3 R S 7 R AR ARLE R E B 1) Py 52 161~
K%, RESHEZERIER S U B SR —300mT . MRt 17 88 H, #
TATE M B[R] PN A 45 L B AR I A SR M. 7R3 2 = TR WG 52 1 i B8 . BRI 2 45
B3 34 7y, o RAAREIL R

TAEIEAZ: KA ERLILE 1056 (WPPSD) F I A 1e 42230 360 &40 ) L) T AR
81z MEEAiEg) LdiZF ) UE - RE B 5 #eh, SREEME BRI E ik
T 1) 22 g P e e R N A B I B . N 2R 4 LEI/INRER T Ss, A E1ESLTE
FEROR EILSERAVNRE R s o ANRER . S 358, B 1 4r, S 35
gr. IEWRTRHCIZEMIES 1 4r, 2k, HHEWAGSr, A LIESENR 3 BHE ik
ES . A7) LB 5 2. A K A E-prime2.0 BEF 2 L2, B4 LA BE T
HHRE, Wt RHAEEDR.

4] . SR A Blair f1 Razza (2007) s 550 =40 L dpdli=6lge /1. 4F
FILNAANB B, ARSI BB Bl 1 TR, L2 e E
WA 2 N, UL T g LBIBERNEIG, LT 12 R B = AMBrBn
ANASET IR, B Fikm 3 8, il — T EANE . FEREAT 12 k. AU
B B B S IE A R B o B R AR 55 I B & il 5t

N R IEYE: SR Jacques Al Zelazo (2001) [ R %%k 455 (Flexible Item Selection
task, FIST) M4 ) LI R RIE 1 « FEAZAESS R OGRSe , 54 LEB 3 kR~ v (e
1 SRR, 1 Fmatt, 1M G , ERALERE—N4EE FA B ILALHY
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3 WHF— AR 3 BB E RN AT X 41 LR 10 /A e ) 5 i)

=X Ry RmShati) , REHES —MEE ikl
FEVLECH —X R (gt sy maammmaamin) o mRPaXne )
SEMAESS, BRSO REAR I AN R 4EE R % 729, FIST SER il 1 M. 2 M
AEMNA S 12 A IEFIAZ R BRI rh 7 ZEE LA 2 Rk H AR e 3
FEAEAFYERE EXER A EET 2R s 1o, 454 L2003 sKRARm A fd
WP/ NR A, Horp 2 5KR A BT IECEMIE, 2 KR EAR TIOR3k
1 WRIRAE RN EdbAT 7028, it 2 WIFORFEHCELE T LdkAT 7028, Bt
HE LA ARYEPE AR R T RYEL)

IR, RS LR i 4 DR OBIR. Bl e, KD,
R a R MO LU e 4 L2 B 3 4 DMEZ 2 RIRE R A4, BT 2 4
PRAEIR . BRI, 1kghJLig 2 SRAESE — 5 A R (R e 9598 H AT
AR, A oE Bk 1. SR)a iEMATT ARG Y 2 5KAE 55 Ah A D5 Th A IR B R 7 9kt
WA MRS AR TR, I SE RS 20 WPR LB SOA X 2 AN FRrEING, s
ke @R EI ) LELEE N IS, R F R EI G, 0 S AR S
BHEMA 175, 612 700 ERRINKAT, Bl BEESL ) IR 2 - HA B,
7 NAEAT 0 57

R 1JER T FIST ARG WA ERE . o, JARYERE thiih . SBRIBR 1 ORERAL
PO YERE A 200 SRS RERAE ;. BOE el 1 A, 2 M 3 ASRERAE; K
ANAERERR S Ty NORERAE . ISR ] LB SR 30 88 B >R E-prime2.0 B i)
LRI, TR ARE L

&1 FISTESZSEXNMNARSSINF

R G HHDCHE TR
1 PNGNVE 6 NSNS N
2 TEAR/ B KN/ Bt
3 B/ TEAR Ko/ B
4 PR/ H KAN/TEAR
5 TEAR/ KN NSV s
6 VNN Ko /AR
7 H&/ AR KN/ B
8 KAN/TEAR NGV &
9 /B KN/ TEAR
10 KN/ B, TR/ B
11 /AR KN/ B
12 TR/t Ko/ B

2 LRFERIRK T HR4E Fusaro Al Smith (2018) K 35 E A4 & WM # &
H & T AT Bl 27 2% S bR 8 X (California Department of Education’s, 2012) ,
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P8 R RS 2 S

PN 228 T B I o B 2 VA 7 2 T2 U e s A R K B Rt R S 1Y)
R TT R HAT TG R4l LR S SRR A A T SR N S A R
B A RS LB = RIS 5> (kappa=.66) o HRIERTAWEFL, AHF 50 H I B AlR
FRESILEIEAEA, Al (D TEAEGIEREEMRE:  (2) T4
MR RIRT R ALAL;  (3) BAMMIENRIEMEFE; (4 AEaYIRKAENL.
FART e B SR B INER 2 From . (EAHERRE, 4 URFARIRER K5
R ] A R B2 B DXCRIAE T, &l LB 2B 0 25 2R AR 22 AR SO 2 ) ) i
fil R T BRI RERE AT RN, MR RER TR .
*2 WREMMEFRSNERLIRERRH

ZES SR (e TN
To A iy s (4 s A AR AR 1. ARG LEfR A fE, Jhn TR #EREEWAE
IR Z 57 o

2. M, WA, BhE EARAR L
AR R R R R R A B 5T (R
Sy EEL JRIR B, QS

) o
ToE i AR AR R AE A L. B bR T LA TE  AiDEE: /M K
BHRR BRiE . T UIT
B

2« BEW AR YR AR RO AR AL KERGEE: Filfl
(R ERTHE; SRt &

Ry B, IR .

1.

A7 A i 0 s 4 1 R AR PN FEY R AE, B RS HElIRZit
SRR CAEBRISNER) » FFITURR N BRI () TEKEE
AT 52K Pl . ik ks
2. RSB ST
RO R, THRROREBIE R A A
[5] (A7
AEMYIR AR 1. MEEMRRNE. sy Fhr i K

R R AN . B AEII R N e X3 AL
HEmBE e bR MR e WERIZK e
M. 2. IRBIESFEY) T

SR, KIENE . SRR

S S IV

Fb ) ok : K FH Fusaro Al Smith (2018) BT & I B F 1) A Hhe AT 55Kl
B4 LR R R RE ST o 2T 55 KR G B P g L rn — SR UL SE Y
W R ABLA R 3 5 AR Rk S g R 5, Bk 2 LR B R O3 . i,
AT A PR L TP R BN R KBTI e I
WA % AT AE AT IFEE T RO AT B T X 20 RS 7 B R M 2 bk, MR A
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3 WHF— AR 3 BB E RN AT X 41 LR 10 /A e ) 5 i)

TR AL QEWMERAE: B o “okPe” [m@ i m gl s 7 —
WAL DR P S A, 21 LKA 55 2 [R5 I 12 an ] R 22 oK B o () B 2 B HY
EFE ARG BHER TR o ZAESIEE 1A RE, 6 MEEE, 15
24 H Samarapungavan, Mantzicopoulos, Patrick F1 French (2009) 2l %)) J LBl
2]V ESS (Science Learning Assessment, SLA) , 1ZAL55 &2 TR R TR
(Scientific Literacy Project, SLP; Mantzicopoulos, Patrick, & Samarapungavan, 2005)
R, OB 2N TR REEE IR (Jirout & Zimmerman, 2015) . JGHT
WHFRRN, 5 TIN50 4-5 5 ) LE TR, B a] DU Tt 2R g6 >
H.

IEREE B il Mg LBIE il I T3, 4Lk
Y 2 AR, BRIl “EHRAE L ERINE? 7 gl L4k Sk
B BHYDLIBIE B 77 BERFERIFIUER, W RSN R A AT HR
JRSARIE I K RS & PIE s BB LIRS, thor b aid o
J7 BN BT T 73 BIREAT AR S545- 0 T A 20 BOMPEs 7> B I, 350 H 7> $g
R 28 02— A R0 SR A B el H B e L s s BOU 2 4
T By R B A RS R M EH - AR SRS RARIE LR 3.

*3 MBFEEMRESFRELREAERRG

I LA 158 A& ol

Lo UKBRIAE: —BURRERRAE T OB, JRATE A FTREIKER

AEA e L SR ? FIFROK R vk B

2 KA L AR ELRE 7K, RE T, EATRA MAKEEBOK

AR FAVE LA REMEI AR HL AR K 25846 0E ? A TR KR
3. PILRE. —CPREE] TR, WATEAA R ANEkEE

B MK BT H R e

4. NERIAE: —BUNERBCRAE TR B, RATEA
7 BEATIZ VN ERHR H g ?

5. R PNAATRILT Bk, LAENNXZ
NSRS, RN NGERE, R
(12

933 BE % 35 B At AT 4 B O 301 e S Y R O R XY
K?

6. Byl REAPWDNRE T HIET, FEAT
THETHIRTER T, IRAEZTEIRANMR T AR AL,

MM TR (. 8K

TS5 B

AHERIAR
ERERL Y

HilE T,

W ER
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P8 R RS 2 S

(£ B3

WA LR P Ay S 2 BB, AT

7y FhF il — G REEDIY IR A SIS SR EITRERE A
b, EEZEM Y M TAEMBRE T k. BRI

A I RE U B it 70 3 IR L 2 SR T, IR

L NP2

3.2.3 &&F

MAHT, 2 43T 4 Z40)JLHEAT 7T, FER N T GRS A
FEFF ff e A8 B DL R R R 1 5 55

1 2USE G Hh 28 3w A B I A 70 A 32 350K 8 ) L oy 28 — ib e B ) 38 = AT
—XF e SEERIFAATT, WS e S YLET R A B, IR 4Lk 4 K
R, LU A RIATE —ER TR 6 NDNIFAR, L 75?2 7 f54)
JLAZE F A IAEE, AR AT AP Aa IS J, s 840 LR K SE L 6
TUSEIRAT S5, 43AlE: SiRaE M. SEae . B EIZ % ]
FE55 I\ RIETEAT 25 BB 2 1) fAR AT 55 o 58 A R S B A2 FH IR £ 60-75 43-%1,
HIEENY)) LR SRR BR, BEAMTE S5 2 [A] (04 (B B AR ST A1 2 1 238 A/ 3
BT 58 G, #LA 5 /B RIERS T8, BEJE TR =0T 4. 84 5k
JG, ERGTHIL 2 ik RIEMEALE AL .

HivFER, 9K KIES KERFZHE MG MK RS 4 .

BRI E G, 48T 80M R K K4 L& YT 55 IRk s, R 1518
1-5 o4 LI S 1HRE 1. BEEST . PAT DR SR A B AR R Sor s 55 4, IF
BTIRKMEBMSHEHEEN.

3.2.4 BBt

i/l IBM SPSS21.0 HAx [ I B s 2E 4T Se it 0 M SPSS dla s PRI,
R 1 A AR 55 T =i 22 A B, I P S B R AE

B R SAR S B AR RAT AR ST o A

8P RERASS R SRy s] TR N R G, #JLINEIRES) (FiERE
J1v ZEEETI. PATIIRE) « RFEEHRE R A @R ] 1A SRR L

=00 SR RN 73 B e B6 i AH O< 70 B b 528 A G I B AR B0 AR ) R
fif R R FRUIIAE FH o
VY0 : KA Preacher and Hayes (2008) ] Bootstrap H /&N 73 M1 77 1R ST 3k
RIPAT DhREAE L B 1R RE S AT RE AR 7 e g ke 2 i 2 B H
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3 WHF— AR 3 BB E RN AT X 41 LR 10 /A e ) 5 i)

3.3 &R
3.3.1 IR MGt R

LAEMRNFAR R P — BB IR R (FiERET). EEESD) , $ATIIRE (L
fEiCIZ . gl IR ENED KARARIBEER (BHEARIRUKT) R 250
HIBHE SR HEZE IR 40 MOLFEAS t RS0 25 KRN, TIAEM LA TUES BRI
BT R EFESR

x4 HLSEEES. TEEEN. BUTTIRERBZ ARG 2R Rt

TAREtZ i sl IR HiRAET] A g R AR
5 16.71£3.58  1.73+0.25 4.5142.22 78.73+18.23  20.43+540  0.59+0.25
« 16.3243.70  1.76+0.24 5.0242.75 81.55421.85  19.96+4.94  0.60+0.22
t 56 -.63 -1.09 -.67 46 -.10
p 58 53 28 51 65 92

TEG LB BUKE MR, BT E 94.3% M T4 I B R a8 AR
FHIH, FEIX SRR TT R, B 8% M R L T A iR B @ HE AL, B 62%
2 R I T oA A AR R R 8k . SGF AE a1 S MR RVRRAE 1 B 56
5 20%, A 10%H% = RBE T HEmigm 2.

X T R B R 0] R AR AT 55K 1, “PIITE, B0 61.8% [ in) dilr= A 1
FE/H—NEHEZR (Range= 14%-100%, SD = 18.6%, kappa = .84) . #JLE &4
] RBLZE H P 3E RE %N 0.83 4 (Range=.14-2, SD = .37, kappa = .82) . fEfTH
[ R, T I S B A, R 24.8% M5 538l T s . k]
R B feT FRL IR E) @, 90.4% ) LB I /25 Y T — &R 2l LEZ A AR
KA 68.8%

3.3.2 #LSBAENRTEGES . HITIhEE . REMRKFESRZ B BRR RS
G EIEES

PAN VRN AAE ST R Ia D BAL N Z R #EAT#E— D . a5 R &R, #£
M T g LR R R, SFIERE A EAETT . PUTIIRE. BHEERIPUKT SR
e A R S S PR 30T H 3 BRI 0 BRI AR SG IR 5 P
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P8 R RS 2 S

*5 BRLEEREXD

LEER 2.28MAE 3T 446l SOAVmRE 6 R¥a THHS 8%
71 71 1z il 3 i

1 1

2 46™ 1

3 18 30 1

4 32" 33" 21° 1

5 34 37 28" 22" 1

6 11 -.02 -.08 -.06 40" 1

7 32" 16 07 05 49" 407 1

8 29" .09 15 .08 49" AT 817 1

Fﬁ

“*p <.001,"p <.01,"p <.05
FHRDMTEEREZ, LS IERE S N RIEMERE 1 B2 AR 5 5
b7 ) B AR AT 55 (R T H 43 ARG PR 1S 3 S AR A B2 I A R .

3.3.3 EEASH

RIS REH YLK FIEEE ST AR RITEVERE 1 KB R0 R = A
BRI R SRR I H AR o AR S o B A G, kit Dl 2 R
PE[BNA )T 250K 25 52 DL B AR S5 S REA Rl U R DL Z TR R &R

R LF R INRRIEPERE ST B RRACTHE TN AR &, 4 LR A
R RAT S5 BRI HAS 0 AF AR A &, 4l LRI AR il AL S g L [ AT, 4

U 6 Fw.
F* 6 SRS AHMRIEM. BEMIRAXRFO@EERT B S5 E Y35
JEbRERNE B IARHER  ARERIE R BRKF p
A¥ B Hp

RO 62 .02 .00
NFDRIENE .06 .02 30 .00
FiB6ES .03 .02 17 .04
R IR .05 .02 29 .00

R 58

RMEIE(E 32

RLRY 5 25K T p .00

K| A B TR (b A 1% 03

[ BT EE R, FEE . IV RIEPERE ST BHERRACE = AT AR
OO T Rb 2 ) SR AT 55 I E BT ¥ B2, ForR R R TS R T ) DT
BRI (B=30) , HICARFEMR (B=29) , & NFiERE (B=17) .
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3 W AMANENRER KBHARIR KT 4l LR ] R D) 5

M|

B, Regh)LEIRREDT INFIRIEVERE T BRI N AR &, 4
JUBHEE [ BB AT 55 BT IR RS R, %)) LR AR a2 il A2 B i ]

A, g5 Rk 7 s

&7 SIEEEN INARIEME . RFMIRNREF AR RS SRR 54

eprdEmlH B RRAER  ARdMERIAR BRI p
B #ip
Gk el 83 .03 .00
ARG .10 .04 27 .00
FiB6ES 07 .03 16 04
REEHIR 13 .03 34 .00
R 59
RMEIE(H 33
RLRY 5 25K p .00
PR A T b o 1% .06

[ 70 A 25 R 1) AT T2 B

= H4b
= o Be

 WERIEYERE D). BHERIRKE =3

X TR 1] B RAT 55 B A5 2 A TR E R 30 8.2, Ferh 4l LRHE SR KT
Ttk R (B=34) , HICRINFIRIEMERET) (B=27) , WG AT ERES (B=.16).

N AR TR FE Ta R ER 2 00) 41 ) LR 2 1) R o R T A Y oK, AT THE
BRI H 3 73 FIA HEAS 20 I AR R e R 1 AR AT 25 B s Gt A%
OMTEEREH, WM REN (=49, p<001) . FiBAES (=27,p<01) . B4
WK (1=.50, p <.001) B 5RFE A EfR e B RE EAX, mHEaEESH

SR AR AN B2 . e, BT ALE

\£Ab
To e

- WHIRTEERE

PRV TN AR &, 2 LR g RAE 55 BB AR &, 4L
AR AL B SR, [R5 AT 4R LK 8.

*8 FIBRE. INAREM . MFMANMFEEARR 2SRRI

JEbRERIE B IARHER  ARERIE R BRKTFp
¥ B Hp
RO 1.45 .04 .00
IR IE 16 .05 31 .00
ERE .09 .05 17 .04
B ER 18 .05 34 .00
R 61
RMEIE(H 36
RLAY 5 25K p .00
P18 T ) b o 1% .08
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P8 R RS 2 S

LA TS R FRATER I (1D XF4) LR g veae 71, #ENRETE
(AR ] AR 36% 1B RE., (2) LSRRI IWMRTEMER 1. BEFEA
VKPR I R DA 55 LS 70 B T E TSR3 o 4l LBHA SRR KT 1Y
itk (B=34) , HUOWARRIEERES (B=31) , BIRANFIERES (B=17).

3.3.4 IR FEMAE S BRENSPIFEIRE AR B K I 8B 54

HFERATARIT S8R AR IEVERE 7 IR} 2 i @ vk =2 2 [R] ¥ AH
%, MR, AT YLK E G 7728 #2080 R g K P AT
XTI R ] g e e o P e g, T2, FRATTE Sei% M Zhao etal. (20100 $2
H I AR M FE 218 Preacher & Hayes (2008) F11 Hayes (2013) #2Hi[
Bootstrap /772355 A1 R TG PETE 5 18 A8 7 FIRF: ) R U100 H 2 2 18] (0 A 5087 12
ITREEG, FEARIESR 5000, 45REW, 7F95%EEXET, HAMKMEREA
% 0 (ULCI=.06, LLCI=26) , EKIIAFIRIGETER AN EE, By
KR4, JEAL, 6T RN EEZ G, BAR S IERE X AR SR 4 o] i
TH AR 2, [X[A] (LLCI=-. 01, ULCI=.33) & 0%, [KhilsnRiE
T 5 1B RE S0 ) LR n) @ e (R 30 B 4523 B s b k3 T AR, HogmE—
R A . A RN AR L 1

INEH R IE
b=.43%**
&inaef] § i H 43
atbh= 14***
=16
H: p <001

E 1 IAFRSEMEENES BN SRIF @RI B 7B R 1R 8
FLUR, FRAT T2 R RO RS e R WA R SR M AE 55 18 R 0 RRL 2 1) R R i 12
1957 Z (B R B AT RS, FEA R IESE 5000, S5RKH, 7E 95%BEX AT,
AR IR B 45 R A5 0 (ULCL=.06, LLCI=.27) , FRHIIAHRIEME R A 2L
N, HA AN RN NS, sAh, &6 TR A ERZ R, AR ER I

DRI 2% &R} 2 n) @R R i 1S 0 B2 AN 2 2%, X (LLCI=-. 01, ULCI = .37)
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3 WHF— AR 3 BB E RN AT X 41 LR 10 /A e ) 5 i)

B 0%, DRI RN NI R I PEAE 5 35 BE 70 R R X )y LR ) AU DR R i PR A5 0 (O 52
Wi A T ARAE R, HAEME R AR R R RONAE L 2.

INHIR &
b=.40***
S iERE iy
gy TS
c=17

e p <.001

B 2 INHREMRENAE S IHREN SR F R ARR TR 5 B8 h R E

3.4 1ig
3.4.1 SBARENNLILEFEREBRT

WEFE— I, )L F T RE 0 AT R R 1n) R o i 0 e AR ) T A
I, EANEERE URT RO SO A T B B2 — 0 . Pechman (1978) HFFT 1 /)i
JLE H R SIS S ae 1) AR &R, RIABATTIY B R 5 15 KI5 R
FOAR G 17 R 6 77 /2 5 3 TEAR G . Nayfeld 2 A (2013) R ILFAES AT L
WV G AT AT A2 3R 30 . Morgan 58 A\ (2016, 2018) #EAT 1 I R FIAE (R
[T TT,  AEL) L BB BB MAATT 2 TR R ) s st 22 R AT A e ¥ 22 000 R 3K
fRRE, IR LEIRIE U ELAE ) LB I B e RE AR T AR 00

S UbIRINy, AEERE TR RAERE TR RE TS I R U R ) A () Ok R AT
THR5T (Borod, Carper, & Goodglass, 1982; Edwards, Ellams, & Thompson, 1976;
Hjelmquist, 1989; Larrabee & Haley, 1986) , &5 kLG = FiBH MR /1r B &+,
] AR R W WS . BE4h, Baldo %N (2005) KBL, BRI AT T
R 38 K 2 A AE I R AT 2% RIS R A T iR E B/ 2, X
— g REI 15 2] T R A S 1 R Piaget (1955) PN AIR B B4 mT AN
IR BEAT AR, ZERUCN, EE BRI, 754 55 B, JLE
R YEAS BRI TR IR, EIX —Bir B, AT SE B0 s S 5 49 5 k38R Ak
TR XA T YRR A R, It — DR T AT AR R R R T B
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P8 R RS 2 S

H. BEMRIEHZEH B S5, ZTFAMUDIUESRE —ERREE RN (Fn, s
AARIENE ), 1 HIE A EE M FVE S 6 AR T e hd 12547 R & (Karmiloff-Smith,
1994) .

3. 4.2 INAIRGEMEXT ) LR 2 ) R AR B RN

W FC I 4-6 % 2% Hi L2 IR A 60 2R 3 12k e 406 3l 25 Tl A A 1A Rt 2 ) LA o
AeJ1,  HAER TR R AR K P & ko BRI I E o DA RSP A
P — P REAE ROGH L WO BERAE, R SO g 3 8 21 AR A4 1 1 AN mT T i) 1
FRHRE /) (Dedk & Narasimham, 2003) , &M EE E A J0$7 BEFN2E > Z
2 — (Vitiello et al., 2011; Kansas Early Learning Standards, 2013) , & Ifi #k in] @t
B R R IEYERE T AL, AN RIEPERRIRAE AT —AN 58 AN [E
M X AT, AR AATHE A BN SR 17 52 A2 A S a8 0 AR 9 4T
JN, DRI B % T N aE N AN 1) 3E 7 F 5 <8 (Davidson, Amso, Anderson &
Diamond, 2006) . PMEAIC)LEF DEINFIR TG FT R A1, AR ig
PEALBETII ) L EE ) B2 A0 B 52 4t (Kieffer, Vukovic, Berry, 2013; Yeniad, Malda,
Mesman, Van, & Pieper, 2013) , 1 H5/NE B M BEEAE R S i Gt 17
HEEBEVINRR (FRME, WEL, B¥%E, 2007) .

HRT Ik, AE B FEUESE AT DI REH B R0 R T 1 573 AT DA 2 Tt
) LI ELE 4T (Morgan, Farkas, Hillemeier, Pun, & Maczuga, 2018; Nayfeld,
Fuccillo, & Greenfield, 2013) , AW WI—LEHNE T X —FRE L. Z1LINFIR
T RE ) RE e W2 T LR} 2 ) B ORI, X AT RER AR R IETE R A
WA R AR 55 AN R 75 2R AN R e 8, i LRI RS 1R ) K
Je G B TRk ) LEEAE RO A WA ERERI, THX Leqe J#e 5 2id wi L
IR A KR VIM ) (Cartwright et al., 2017; Nayfeld, Fuccillo, &
Greenfield, 2013; Yeniad et al., 2013) . S5 IGEIES, IAK01 R 3G PR & A N2 —Fh 4
B APERE T, X PR EE IR I U (M) LB RR T R RIS AR HE AN [F] 5% 1R i 4
HOR Rz A, ik oy BA LR i 2088 6 5315 B LS B bR se

(Laski & Dulaney, 2015) , MIfiE—S4EF B & 1 1) 7 g

Rtz At FRATTIE AT DA G 14 7] REAR 1) 0 B8 K25 R R P T4 L,
B o) R AR AT AR O3 PO E XA GG R Qg NRRENE T, e M4
B3 A0 3E FH 7= i T BE 77 (Runco & Jaeger, 2012; Sternberg & Lubrat, 1996) . iX B
BB r = b a B BT, AR IR TS i, taFE BAEME . SRR
ZAREIMESE . BT “QlE I ERIET KEE4E” XM, WHREIDIR T
Z 038 M ) U Dl e, oA SO )2 B R KRB RIS, 1% SR8 T
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3 WHF— AR 3 BB E RN AT X 41 LR 10 /A e ) 5 i)

AN R G Rl — A H AN E TS E D gt CRRALIS [E]
W B H A O R 8 D AR A e T AR R =
ANERE o IR IEPE S T NATTIRBEH R, Tl RIE AR ) RE /g,
FNEIE IO VFZIE RN RBTSE 1IN R G 15 B3 ) R A R 2 T B 9%
2, WRBIENER] RE R B A 2 P ABYR IR RE 1SRN, DR o g 24 1v) R A o W R
BRSO o0 R, v B P R ) A A AH B TG 3 e Bl Pk e T HS B
HHAN R R iE M fE 71 (Davidson, Amso, Anderson & Diamond, 2006; De Dreu et
al.,2012; Zabelina & Robinson, 2010) . [RlEi 22 5¢ T @13 77 A EFR 2 AL 1t 5,
VF 2 D RE RS LR U AG A T SRR R IR 10 1 15 LA N R M v BEAH DG — W
A, BIEUIEAT 55 2 B A B JE s 52 (Kowatard et al, 2009; Rougier et al.,
2005) 5 TTIE K DX A A A A S A7 BT R0 R T 1 R X 3

FEAHE TR, FAT TS F AR ) R AT 25 15 00 P8 i it e o ) T 2 b AR
fBh, # T ES 5L L IR T RE 2 1 A @ . BRI, X AT RER AN
FIE R F XS ) ) L% AT 55 S e % ke 21 2. 325 P00 E F A0 S AL

3.4.3 MFEMRKFERL)LEFEIRERRR T

SRR, FRATHEAR I T 40 LFIRLERRK S RE 535 T ARAT TRt 27 n
RS, FEARHA S ARG 194 LR 0] R AR e BE 1t 2y . 1X—45
RERATRRBAE—2, BFEERE AN 32 BN FN R 2= 152, o3z $9E
WHIRZ W) LA GRFEFNRACE e . T H, Gl IR, =R
TR0 %) LR 27 0] R AR R R TN 1 70 -5 DA 60 R P o) &) ) LB 5 I it e e ) ol g
FFAFE—E . T4 LIS R RE S e TARIEIZ . PO g8 F1 X FAb AT TRl 2
I AR LR e T ANAFAEAR IR o X Ut WIRET-2)1 ) LR R o Il AR e i kb, AR RS
LUK REBOVEEMEmMIER, X —SElmee ERREENY)LE
Ut AATEIREENR AT BV R 2 SR B — e 1) “AME” AR X—K
BUENAE 1 R AW R B (F14845, 2000; Weinert, 1989) , AR AR AE A5 R 4
R JIKF I ER B, a0 SEFRATAS T RS A 8 ot A B AR i s ) 22 5, i i
BERI A 1% A 1 B Ot 22 e EERIE . — . B IR EARER A 4 LR
o) AR AE ST, BRGNS T A LIRS EE, BAZA IR B2l ) L3 i
THRAMRFZHRE) S ) o (ABEE ) LR IR ETIG K, P 77 B AR o 1R} 2 )
HMEREBEIG R, X —5EmfE A e S id S R 8A 1 IRATHE J5 2emt 7 gk — 4R .
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PLEAB AR SRR TS, AW RSB —FEHNE.
BERREER4A, BiH: https://d. book118. com/10705112316
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