P

kX = G40 B RO 10447
Kok ¥ S 2110040102

B

W+ = i X

ETFHE UFEFEENNERZEHITERBFFRN
SRS
— AR ARE TiE 8 A5
A Study on Measuring Elementary School Science Teachers'
Pedagogical Content Knowledge Based on the Cultivation of

Students' Creative Literacy
--Technology and Engineering as an Example

B & W # XIFEFE
ol & W BE¥
TR AM LA FRig
7 B HERI R

2R H 2024 4£ 06 A 10 B




N e VAT

w2

] 5 Rk EE AL B A A B3 %, BB R IR A AA ML R S AR
Do CUFHERFRERME (2022 FF50 ) IR T A0 R RN REE
bro BT IE QT AA T § 2L QU RIS, B R IR AR TR 5
FERARFELUN AR HCE R (PCKD PR . [k, 20T PCK MO Rl &
WNTFRERE T, W LAAROG TR AR MR R 78, BIEE KT ENAHAA . S0, K
TR ER 77 2 AR B8 25 7% B A DT 90 50 22 @ 0 R % SRS AR 2R, /D 6 T 22 AR 13
BRI E I/ NEREHON PCK MR 7T . LT 0, AW ESe 2R R RN E
X NFERFE N PCK 3T T, B KIE A TRE /N FRH 2N 7 2 A QR R 5%
(¥ PCK T T, /N2 2 20 nl DO 7 T 26 5% 9% 4248 QF R 971 PCK /KF
BEAT HRIZWE, N BOM RS A £ b i B B TR KT, i UM e
2 R 0% B i S 7R 2 AR I BT R 7

B, AW SCERE 0%, AERF OB SR H RO PCK Y ZE 3B A (1 BL il I,
PEH BT A QI R IR & /N FREF 0N PCK B3 2 Jadid I 48 AH 5¢ SCHk i WL
M G A/ NFRVEIRBR AR RIRMAR RN A, M 2 T ARG R R & /N7
FHZHOM PCK W 21, FE& WAL O MIVFRESE 34T T8 1E, &M T — 1Y
B =S T A AR BR R IR B /N R U PCKOVFHESE

FLUR, AW AU SCRRII 7325, DAIVPHEZE S 2Eah, 228 se i A EE 1) CoRe
TR, DEARETRSEAG, WIPIFR T ETHAERH R IR 8§ /N 2R Z0m
PCK MIVF T B . 2 Jadid & A & SO T RAT T8 —5 &1k, RAZE N
FVE NI, 32 F SPSS27.0 & Winsteps3.66.0 373 T Rasch ARl E T B
BEAT T R T, 245G PPECE S VY TR SGHEAT 7B IE. fEIREEAT B, 18 FHIVE T
HIFR 7 RPN, FiivE TR (v SEvE TR S, 15 I vF TR R AT
(A5 BEFI R A S X 3, R0 B T2 AR QT R IR 1 B /R 0T PCK S 45
RBEAT AR

SR SHMPPES R AT KRB, ERARS TR, T 2ECE R R E /N
FRVFEHUN PCK KRR, BEE B IIEK, BAERIED A&, BF



N e VAT
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ABSTRACT

The country is paying more and more attention to the cultivation of innovative talents,
and innovative literacy is the core quality and centralized performance of innovative talents.
The Compulsory Education Science Curriculum Standard (2022 Edition) clearly puts
forward the curriculum objectives of students' innovative literacy. Teachers are the key
figures in shaping innovative talents and cultivating students' innovative literacy, and the
implementation of innovative literacy in the classroom mainly relies on teachers'
pedagogical content knowledge (PCK). Therefore, in-depth research on the integration of
teachers' PCK and innovative literacy can effectively cultivate students' innovative literacy
and shape the innovative talents needed by the country. Currently, relevant research on
teachers' cultivation of students' innovative literacy is more about the exploration of
cultivation strategies, and lacks research on the assessment of elementary science teachers'
PCK based on the cultivation of students' innovative literacy. Based on this, this study
focuses on the cultivation of students' innovative literacy and the PCK of elementary
school science teachers, aiming to develop a PCK assessment tool suitable for elementary
school science teachers in China to cultivate students' innovative literacy, so that
elementary school science teachers can carry out self-diagnosis on the PCK level of
cultivating students' innovative literacy through the assessment tool, thus enabling teachers
to improve their own professional development in a targeted manner, and enabling teachers
to cultivate students' innovative literacy more efficiently in the teaching process. process
can be more efficient in developing students' innovative literacy.

First, this study uses the literature research method to propose PCK elements for
elementary science teachers based on the cultivation of students' innovative literacy on the
basis of the four-factor model of teachers' PCK proposed by Cochrane. Afterwards, by
summarizing the observation points of related literature and combining the related content
of innovation literacy in the primary science curriculum, we determined the observation

points of primary science teachers' PCK based on students' innovation literacy cultivation,
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and consulted related experts to revise the assessment framework, and finally constructed a
four-element, thirteen-observation-point framework for primary science teachers' PCK
assessment based on students' innovation literacy cultivation.

Second, this study used the literature research method to initially develop a PCK
assessment tool for elementary school science teachers based on the cultivation of students'
innovative literacy, based on the assessment framework and with reference to the CoRe
tool proposed by Locklund's team, using the field of technology and engineering as an
example. The assessment tool was then revised in the first round by consulting relevant
experts. The assessment tool was analyzed through a small-scale pilot test using the
educational measurement method, and the quality analysis of the assessment tool was
conducted using SPSS27.0 and Winsteps3.66.0 and based on the Rasch model, and then
the assessment tool was revised by combining the assessment data. On this basis, a
large-scale practical test was carried out using the assessment tool, the reliability of the
assessment tool was tested again, and it was concluded that the assessment tool had good
reliability and validity as well as differentiation, and the results of the PCK practical test
for elementary school science teachers based on the cultivation of students' innovative
literacy were analyzed and discussed.

After analyzing the assessment results, it was found that the PCK level of elementary
school science teachers based on students' innovation literacy cultivation in the field of
technology and engineering was low overall, and the overall performance showed an
upward trend with the growth of teaching age, but some elementary school science
teachers' PCK developed fast, and some elementary school science teachers' PCK
developed more slowly. From the correlation analysis, there is a high degree of correlation
between the elements of elementary science teachers' PCK based on the cultivation of
students' innovative literacy. In terms of the difficulty of the four elements of PCK, the
order of difficulty of each element is that subject knowledge is the easiest, context creation
knowledge and curriculum pedagogy knowledge are the next easiest, and student
awareness knowledge is the most difficult. From the analysis of the differences among

different groups, there are gender differences in the PCK of elementary school science
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teachers based on the cultivation of students' innovative literacy, and the PCK level of male
elementary school science teachers is significantly higher than that of female elementary
school science teachers; there are differences in the PCK of elementary school science
teachers in terms of their experience in teaching courses, and the PCK level of full-time
elementary school science teachers is significantly higher than that of part-time elementary
school science teachers; and there are differences in school types in the PCK of elementary
school science teachers. The PCK level of elementary school science teachers in township
center elementary school was significantly higher than that in urban elementary school.
Although there are differences in the PCK levels of elementary school science teachers
with different titles, teaching experience, qualifications, specialties and school nature, they

are not significant.

Key Words:PCK;Creative Literacy;Elementary Science Teachers;Assessment Tools;

Technology and Engineering
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© Shulman S L.Those who Understand: Knowledge Growth in Teaching [J]. Journal of Education, 2013, 193 (3): 1-11.
® Shulman S L. Knowledge and teaching: Foundations of the new reform[J]. Harvard educational review, 1987, 57(1):
1-23.

© Marks R. Pedagogical content knowledge: From a mathematical case to a modified conception[J]. Journal of teacher
education, 1990, 41(3): 3-11.

? Geddis AN. Transforming subject - matter knowledge: the role of pedagogical content knowledge in learning to
reflect on teaching[J]. International journal of science education, 1993, 15(6): 673-683.

® Park S, Oliver J S. Revisiting the conceptualisation of pedagogical content knowledge (PCK): PCK as a conceptual
tool to understand teachers as professionals[J]. Research in science Education, 2008, 38: 261-284.

® Loughran J, Milroy P, Berry A, et al. Documenting science teachers' pedagogical content knowledge through
PaP-eRs[J]. Research in Science Education, 2001, 31(2): 289-307.

@ Loughran J, Mulhall P, Berry A.In search of pedagogical content knowledge in science: Developing ways of
articulating and documenting professional practice[J].Journal of Research in Science Teaching, 2004, 41(4):370-391.
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? Veal W R, MaKinster J G. Pedagogical content knowledge taxonomies[J]. The Electronic Journal for Research in
Science & Mathematics Education, 1999, 3:N4/A.

® Cochran K F, DeRuiter J A, King R A. Pedagogical content knowing: An integrative model for teacher preparation[J].
Journal of teacher Education, 1993, 44(4): 263-272.
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EP R 2 AE 1986 A2 PCK I, X ZRHARA F B E1R L 2R FR AR
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SRBUFIRAT DA KON 2 A A SRR B4R T 5 PRI AR CRRRHRAR AT VR (1 0
YDA ot 2 A 1 2 ) 1 A A S0 R FR VR

1993 45, FIFAeS5E NAAET 21 PCK It T#AS, MEM S 3% S BRI A FE
Ry TR ERFE WAL, 2 T34 PCK, &% PCK iR EKKRE.
A PCK A E RN, AN RENR . RREHEAEAR . S AR AR E &,
FNSRTE A SR I, P2 A DR AR A S0 B A2 sh 4 PCK i B 2
[RI3R57 . BEFARIIZNA PCK BE TIN5 - AR i sh 2k, ORI Bh A
[, #T PCK TR E —ANBhAS I M NI QI3 A5 3 (L FE . 0T (2
TR V1% % T STAE R S A2 1R 25 )4 S0 3R AN 2 A AR KPR DA R0 2 Al B T Aok
[f), JRit AR I B 22 57

1994 4F, DR (Magnusson) & H FERL N PCK HLE XA . SR 25 4k DA

U OB, BT S PCK B ESIIETE [T]. FCE WIS L5, 2016, (04): 40-44.

® Shulman S L.Those who Understand: Knowledge Growth in Teaching [J]. Journal of Education, 2013, 193 (3): 1-11.

" Shulman S L. Knowledge and teaching: Foundations of the new reform[J]. Harvard educational review, 1987, 57(1):
1-23.

© Tamir P. Subject matter and related pedagogical knowledge in teacher education[J]. Teaching and teacher education,
1988, 4(2): 99-110.

® Cochran K F, DeRuiter J A, King R A. Pedagogical content knowing: An integrative model for teacher preparation[J].
Journal of teacher Education, 1993, 44(4): 263-272.

¢ PR PCKg ik R HX G HE HOEM R (7], ¥ HH, 2014, 35 (01): 51-53.

“ K AT PCKg G I /N SR IR B IR 7E (D] KA AR LT K 2%,2015.
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¥ Magnusson S, Krajcik J, Borko H. Nature, sources, and development of pedagogical content knowledge for science
teaching[M].Examining pedagogical content knowledge: The construct and its implications for science education.
Dordrecht: Springer Netherlands, 1999: 95-132.

® Park S, Oliver I S. National Board Certification (NBC) as a catalyst for teachers' learning about teaching: The effects
of the NBC process on candidate teachers' PCK development[J]. Journal of Research in Science Teaching: The Official
Journal of the National Association for Research in Science Teaching, 2008, 45(7): 812-834.

© Mavhunga E, Rollnick M. Improving PCK of chemical equilibrium in pre-service teachers[J]. African Journal of
Research in Mathematics, Science and Technology Education, 2013, 17(1-2): 113-125.
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ESS A (idea)

Big Big Big Big
Ideal Idea2 Idea3 Idea4d

OBEHE S P F A KT XANRFE A4
BES

@A A X —IRIE N IR 2
@IE T T IXA BRI 4 4 %%
CIy X L AN & s 7D

@ NTEBOX A RFL A IR AT 4 8%
N9 VR

B2 Az [ R 6 FE 248 52 1) 15 BOX AN PR AR
@184 FoAth TR L [R] 2R 5 M) 145 50X A PR AR
OEAEBFIX N RIS T2 B AR
CRf 4 FIZFE B DT R BOX AN RS
@i H 4k 877 e = AE R AR
FEAETRAR, 32 IR 2%
CRLFEFA R REHITESD)

\

XF UM T 8 /) L,

1% AR BT K ) CoRe ITE TR 73 Jy /e A AN 73, o3 3 252 Bl 52 B0l PCK

I PaP-eRs [ 5 ZAF /£ F 7] A AT S 20 56 F 6552 32 ) PCK”.

(2) tH% (Park) HBAFF A Park T. A

FUMEEXTIX 8 AN Ir] UBEAT il 255, AT RR A2 A 2R A 5 3] 1%
VRFEI BT 4R (1) KM . TF R 1) PaP-eRs T HL i ot FLAA ¥ I 75 100K 20 7E 3 iR
W T HT MBS R R R, RIS . B HES . CoRe

M 5E (Park) [ B8 ZOM S /05 3k, % 20M PCK #H4T 5 4 B

HUBE, FE#E T PCK B0 Hr#E (PCK Rubric) . iZ&EFRAS 72T PCK [ “*
AENHVATI B0 SRS IR AR AR PR I 9 AN £, A AN U 55 () 7K~

® Loughran J, Mulhall P, Berry A.In search of pedagogical content knowledge in science: Developing ways of

articulating and documenting professional practice[J].Journal of Research in Science Teaching, 2004, 41(4):370-391.
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SINATRIT . AR AR RER, BANKER 1—4 55, TR R EUT 6
AR AR A T B SR, TR SRS T PCK R4 A R JEAL . #AEK.
KB, 2 HI%E R 1—9 281 10—18 43 19—27 43, 28—36 23"

(3) TEDS-M JI & 1) MPCK I T A

EFR B8 Bt the (JEA) R T S & B /N EEERIT R R IR G 0L, K
EIFHLA T “BetBIn 8 E 5Kk 8”7 (TEDS-M) . TEDS-M F A& ) MPCK lli¥ 1. &,
FOMPPAE 2L e A B = AN R BUFIRAR AR BUF ORIV AT DA S B 3 St
KR, A ERATE TN A DT E D AAEZO IR, BT T 500 18R,
I 78 75 /N R R 2 AN BN S B O o P R R BE S R T ARATTR
MPCK W HAHERIRE 1, X358 T A @ ok Ak #f 2 5 TEDS-M #f 72
[RIHHL

(4) BB TFR (Erickson) Bt A1) PCK MvE T A

5 H Zhnat 5 Be AR B AE 2011 4EEEXT ZUW PCK JFR 7 — BN TH, WA
PCK 22t =M RN AN REHRAZEE AR AR, A
TAREBZERMAAMMSHR (ILE 0-2) 7,

% 0-2 %2 HEFEF K PCK MifF] A

PCK [1#)
B e B 20T RE FIT i85 % 1) i 5t
RER
1. UM AZ OME S AR 12O 7E A R R AL 2 45

SRR AR O ?
EREEIR 20 BOMX A O S Z IR 2.4 R AR I B 75 R 28 Ak

A ME 7
3. ZUMXT RV AR B R RIUT IN 3. S 5 AR RIRIERT,
s I3 LA R F 2% SR 2

© Park S, Jang J Y, Chen Y C, et al. Is pedagogical content knowledge (PCK) necessary for reformed science teaching?:
Evidence from an empirical study[J]. Research in Science Education, 2011, 41: 245-260.

© W14 TEDS-M FH H0 RURVEA TR B S R 0] R 20 7,2013(3):28-32.50.

O A A VPO SR AR TR R —— B0 5 [ B AR B BT R TR A RIAE .4
Fh4#,2013,29(05):86-90.
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4k 0-2 %2 HEAFEIF KN PCK NiEFE A

PCK A # %
W R BUTRE S B I e ) 8t
BER
1. ZUWXE 2 ez oM & AR T WA Bea s, #AR
RE 766 75 ERR 0 BT 5 AR Z AR AL BT 0% (1A% O iR

TR
AR 2. NN RS20 2 RRIR I RE 2RISR, EXE[E]
M RS, I REXEA
A
3. BUMEREZ SRS S, e 3.5 AR I b, did
TR AR RE AR A N AT TN s o0 I AR Lo 2 7 A TR L A
2?2
1. FUBAEZCE R R S IR B LA i) oM an ey i 1 =
U7 MG 7 2] A R FOAT AT 27 A 5%k BT 2 SR )
IR ? X BB SRS A A I RL
REEE? ERHER.
FUPTNER 20 FUNR BB A X I BE VB 2. B0 AN I B B S AT
IR M, XPURFE M AU W BEAT I L I B e AR ?

;
3. UM R T RN A 2T e
oA, 0 UREE AN s S 1t 47 1
#,

3. 0 G ] 3 B S ST
T AL 5 ST BE TR M 5 2

2T H PO R RN PE TR LS A

P2 WA B R 2800 PCK i 7]

UL TS RRE . SR VU Ui RN s VI i 9 AR 9 WL
PRI R B AR T TR 40 BAACE RIS B 7 TN T3 479 5

)
o

AL IO B IR TP R—2E 4 32 R B AR BT & TR
2£.2013,29(05):86-90.
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(5) Aydeniz ABAFF & 1) STSPCK M7 T. A

Aydeniz HIFATF K& T — 50T ERATRHA 200 PCK MPF TR o 12 4 H 0
PCK W& RFE. BUAMWN =AEER, BNERAA 714 DWW A, BN A
TR —MORES, BOTARIEDIRES MR R BIAITEIR . S 7 X80 AE H (0 5 F0 v it
FTVEE, Aydeniz BIBCK ZOMIFE S R0 1—5 NS, BT 1-5 Ko, 2 Jaxt#
i — BRI BT BT, BN 1527

5. /NG

TEXTZUM PCK MRS AT IR IR I R, B A A1 %A 7oA — B
BEARH SR AERT 20w BT b, T T AR AR T PCK I E R FATH AL
BT LA, EAMA U EEA E R AERT 248 R B (N R AT T AN AU .
FEXT UM PCKMPE T B 5T b, B B#AESMIPE T AR, EWTE PCK %
FANMIPE TR BT R IX — J7 TR FE N 5D, /N RE 2 2800M PCK I DTt AF X [
Z. BT, AWM S E BRI TR, R RIE S E A RN E RN EUT PCK
WPELE, IR N ERE SN PCK KSF#EA7 I 9F .

() BIFERFHERTA

ML R BIHT 2R 7R B SCRREEAT B T B, QT NG 1 2 A SR
RN AT IR TR AT DUR I, BT Qs ) 2 (8 — @ X)), (RIRZ 3%
WA, ROZK IR ANQIE A 8] SCia], 5 10 S T 0 2 A0 O AR & 50 & 2
MRS ROSERE I, PAERTEUN . AR AMERE SRR, R, 7ESERR A
e, MIFRA R ZF AT R XAy, IR R X P 2T 4RI

1. EARTAFHEFRMSHEFTTR

20 thad 50 AR, H/RHMERF (Guilford) KR T —RAN Q&) B, 4l
TSR P . S /RAERRAA, BLIEME AYIRHIE R DO G 7) 23K,
MERE RO N, EEBGR TSRS, H R — & 1R R N
&I A K FEBEE T AR

20 thad 80 AR, FE2EHT (Torrance) #EH:, GL&ENHIF4, BITFMHEHT—
RN AFIVER RS, EfFYUR R R T, ST IR, R

@ Aydeniz M, Kirbulut Z D. Exploring challenges of assessing pre-service science teachers’  pedagogical content
knowledge (PCK)[J]. Asia-Pacific Journal of Teacher Education, 2014, 42(2): 147-166.

© RS BB A S U U T M AL S AR R AR L, 2009,2.

O R QS A —— BN . RS B RO R 5 ) M AL BT R R 19916,
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M AR R REAT IO, AP, et B4Rl i ie . Rahik.
AHE . RS,

H 20 thad 80 AEAR ALK, B 5T A1 15 G G i P A TR N o Bl 35 DLJR
(Amabile) Ny, Git 772X BAG FCERFE I I A 3 B A R, AT
Rk A BRI 2 127 BTBRMAAR (Sternberg) %5 N MGG IR HE AN, Al )
MR AR RA R . AR e U O R, ST AT mse
(AL BE SN, MBS E R I BR”

F| 7 20 4D 90 AKX, BHFEN ARHAE F7 R B AR T 2E4T 11X 5. DUR (Baer)
PR BB AR XA FRI 5 BRSNS, X0 /A —0 3
flid f (P—Alik ) Fp et (H—81E /) 3T 7T XY, A v febikif g
(Csikszentmihalyi) $ HA G1& JFHAE RN 70 N =28, 735l AR IEA AT H BIERN
DA SR (1 7 ARt 50 N BB X S Ab = A JE RS M i 7

ZJG, 1£2009 4, # K2 (Kaufman) FIHEEFL (Beghetto) Kiilid 1% Ay
AT : 1 C (Mini-C) « /) C (Little-C) « &)k C (Professional-C) f1k C (Big-C).
Hodr, B CORIBMARTE S SRR SEIAEE K s /N C RIRAMATE H AR iE
RIHCRRIOE T Tl C BIBE T AUR PRI EE T K CRIEAE AL
AR MG 7o X PRI FARZR T & 1 AR FIAS TR (R R B

2. ERXRTRIFAAMSHEHERR

2003 4F, HLME. EAEsTRH, QU RITR IR TR B AR I GRS A4
Hree 7, BPEEAEAE HE 5 S AR TR IR B QIR F AN RE 0, 1B #E L 55T TEED.
ARSI A SRR AR RE

2009 4, MREGEIRH, GG IR AHAMEIAE R AR, RIEEME R, fhid
H—EFr . SaIFA M E R = J1 e . For, Pt DLREFIOR 2 A7 72 1

¥ Torrance E P. The search for satori & creativity[M].New York:Creative Education Foundation, Buffalo, 1979.

® Amabile T M. The social psychology of creativity: A componential conceptualization[J]. Journal of personality and
social psychology, 1983, 45(2): 357.

Y RiRg, AR QOIS M AL R E A SRR AR AL, 2015,39.

@ Baer J, Kaufman J C. Bridging generality and specificity: The amusement park theoretical (APT) model of creativity[J].
Roeper review, 2005, 27(3): 158-163.

® Csikszentmihalyi M. Flow and the psychology of discovery and invention[J]. HarperPerennial, New York, 1997, 39:
1-16.

© Kaufman J C, Beghetto R A. Beyond big and little: The four ¢ model of creativity[J]. Review of general psychology,
2009, 13(1): 1-12.

O OELE, B, BIBTERIR SR (1. A WAL, 2003, (09): 80-84.
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BEUR, BRI Mo RES . AR, I T2 AiEiE alE Yy, H
SRR A ATEL B S (1) RN VR 20 560 A0 B YE A R Dy Bl dk AT 5 IR S e 45 2 5 AT
PRI S, JRld R B a A& . MREENA, SR ERE, 5k
UESERERSYE . B RGN, BB, RS HE TR,

2017 4F, IfRESENINN, SIHRE DB K EIIERE, &4 NEN 2
B 27 S AL 2 A i e 1 22 SR P o 0L 2% R B35 ot B AT BT BE 77, a2 S AEAR D R TR IR
“Bl” iz, NEFRBERNAEMS, BIHRFLH. /7, 2a s
ERHE SRS

2018 4, b RUIyE Kb HEE QU stk 53 [ 21 207 > Bk ¥ (Partnership
for 21st Century Learning, DL RN “P217 ) &1E, 78 P21 $#2H A 21 tHEEZ O R H#
AC Y GHEAIMERZE. BUFr. Vo, &1F) BIEAh b, @07 21 el sC B, 7y
Al AR 5L KR FE (Cultural Competence) « fLA 14 B 4E (Critical Thinking )+
B &% (Creativity) « Y932 3% (Communication) . &1EZEF: (Collaboration) .
Hp, GRS SC B EEYER . Bk, PR FMBORER RO R IR E 2
PR, BT B IR BB AT

2020 °F, HKREG AT A QIH RNV, FT X5 aeliE 7 “Hra”
ACHHME” WIRTE, YRR A IR ERE RN, A EA BT R
TR AN BEAE B H BT 0 EL A A0 B AR

2021 4, TSR Nl UAEX QU RIS 7T, W NI R I 2R 4E
FESEBRARE « fif o n) AR TT T P I SE B RE T QR R IR AIAT RN, =A% A A
A% OB R SRR

2023 4F, ERFEANRBAIFRFLEDIAMMARBLERAIE T, B%ETH
Voo ABAENEE S, AT A ERIHRAEE, mHIE RS SR, AR R
AL fE 71555 5 80 WA A EAT BT R 817

14

&F

U MRS AR A 5 HE QU T IM] AL A BEREE R R, 2000,25.

2 TR 0, T TR A, STEAM $UE b 32 6 GIHT R IR I SE 0 S L S i sk [3). 7 B Ak 30, 2017, (04): 75-79.
BB RO 21 A0 B R SC R I ST AR AT K S R G A RHER),2020,38(02):20-28.
COHRKES, T S0 X I B, T R 2L A5 e D XIT, B R BT 2R 21 DA R 5C MR Y = (0] AR AR TE K
SRR E B RR),2020,38(02):57-70.

O UM SR SO S, O RIHELL PO R RN IS [0]. b RO K R 2R AR, 2021, (02):
27-36.

O OERFREAERE. b E A R IRAA DN R KB W ——2 T R AR O BB SRR AL [J]. ARk
H R, 2023, 52 (09): 3-21.
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3. EAKRTRIF RIS HAER R

HORMRAE 1R 4R, YO I N 7 i s 2 R = 4
A o PR T IX— 8 AR, IS A B ENE T B B AR bR, RIAIEE N
RN QIIE M R4 . GG PE ANAS IR BT I AT N RRAE, A 1 4 2 e A 7E
AT B AR TR I B AR AE”

[af 35 DLR NN, BaE g 32 2 8 i A 3E 77 A S BB (creativity relevant
processes) « SIHAHICH it (domain relevant skills) 1A 7EAE252#1 Cintrinsic task
motivation) IFHEFEM BT A1 o Allit /7 AH IS 57 BE 2 F8 1B 2 S AR 2 R HEAE I
JE R Y AU SS T A A TR AR I — SO T ARGl R IR AT R R s N AEAT 5530
Bl FE A — SR A5 I Z i 8O o AN, G138 7 )7 AR ik 23 52 Bl 4L 2 PR B 1)
SO, AL o PR IS N AEAT S5 AL IR RS I B3 T B R R o X DY SR A A BT 6
SRR

W ARt 7 ANE B =4 5 —4ER AR 01IE IR T 4B R IR
JIWR JRHE, A E BT R AL B B IR B AR Ik SR A R S =4
TR BIIE TTHIAKE o Ak, BrBfaAdat s, B3k 772 oS AL A SSHR ) 2L 3R 4R
B mR. BgEr L Zhl. ARAIIREEY,

P 1EH (Rhodes) LART AR GUiE JyME& HUAH ST 78 A, $RH 1 8Ui& ) 4P 45
M, oalZfE NN (person) « 2 (process) « IHE (press) « F=dh (product)
B A 4P BTS2 A3 )7 AR U R R AT T RGieiR, JEEH A7
iR 505G 2 REERERBRR. DN 5@ DM R RS RHIE A IR,
FEEQEE AR ARG R & MR R BYEd A2 Rl 13 fdE v e A
Y. BEN AP BOALFEH, A0 B RATIE TR

4. BERRTRIFRFREMIERP T

B LR T D ER A EE RSB . R A GIE I AR . G BT
G i BIE N AEEFEAE AR GG MRS . RIS A, Al
PR AIEROR A S RERANR L R GRIRL A A

i

Fim

gl

U IR RS M R —— TR . IR S R RO R S PR IM] AL B N REE AR, 1991,38-47.

® Amabile T M. The social psychology of creativity: A componential conceptualization[J]. Journal of personality and
social psychology, 1983, 45(2): 357.

YOO AR R J1 R R S B IR M AL BT AL SR tH AL, 2003,5.

“ Rhodes M. An analysis of creativity[J]. The Phi delta kappan, 1961, 42(7): 305-310.

O IR AR QI 1 K R S RFRIM] AL AU BTG K AR AE,2003,43.
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MRERAESE Y, QG P OB e 1 RE 52 A AE D S A ME B SR R i . Hoy,
FER R AR BIEVE A DB AR, AME ZOR TR BIE TR L. BliGE MO L5 2 1561
EVEAA R RIEVE AR ARG VE BRI AL R, AT SEELEIE PRI RE . 7 A
{HEIEE

05 K RN RIET R TR A GEAT 1 RIE, BAERQIETR . GO EE W BT
URAE HA T = BRI LR BRI %R Zhbl. RS AR T B RG
(RETES Qe RYbEisRe s E oM s L AR P IES QRIS U ES G RIS E 2 6 /R e)
IZCE Sk BURT A UR B8 20 SRS R Sl FT 30 A R GB A 4 i, 8T 5k
W8, JP AR S HOE R I BT, R R BRI R R S K

i O FEL X T 20T G138 23R TR AR CEEAT 1 I, Ak KSAs AR B 340 1Y) 13
IR T B AR BOMRI B BHE . LUK QRS =25 k.
IR BT R A 4R BT AE HEAT QB i SN BZH & IR K1 R s B0 I BFTE e 2 F5 20
fEOALBRAMFRI SR B, P 2B H B A B Bea e 71 UM eIH&
B SR FUME AT 05 QT ) I AR o T2 00 SR )

HRE A R IR CER T A AR, R eE e 2, flis K
AR A BB SCHE S BIE PRI RE R AR SZ IR A 2L B3 PRI RE AR B AT 61 3 1
it o ARIEX TG PEYEEE R FC RS, KRBT R IR N BT B 4E . BET AR ARG H
WA R QPR LURGN . A2, BYESERE AR, =M RAREME. Kk
A T PR 0 RS B . QBB YR A BB LE . R B YEAN S Y = H AL
GBI e BIFT ARG RAR AR AR . BT PR VAR K o7 B 15 SR R
QT A AR 1 RIS MRS S B A IS AR - R se B LB B A4E DR R, 2
RS S REs P A A A M BE TS 3. BT S 00 35 WA H bR siR AL 7]
B PR SRR SRR

FBIAER T IR AT B = U TR DY R B ER TR B R, X U2
AR RS AR ORI B NEE AN 20008 SR AR
QUH B YEMSLERRE /7o XX VYE R Z R &, FHIE 7 — DR RN E R

U RS RO B 2 M AL 5 AL TS R HE RS 1,2018,187.

2O RTINSO G 3R 1O B[] VL PG 20 RHL2007(12):65-66.

TR L BT RUET R IR L AR R THILR#H ,2018,(22):23-27.

Y AKES, 3T S0 R B, S LT AR TR D X E R B R IR 21 A0 IR SC B Y = [0] R R KA
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KABAE L 0-2) “0 Horp, SEE R QIR R IRIEAN, QIR 3R IR Se i Y AT
FiFR, QBRI BT B LER I LR 2 B QB 1 1 & e o

2

B0-2 ¢l#i & AmEE %A HXA

TG G UM T, KO RIS BAYERE: 5 — YRR AH e
BB RE IR BT R IR AL 0 RE T B8 ZANERE 2 R U TR e T, JRfRAE Mok AR
R RIS, P RE B BRI )RR, VR BTk, TR OGRS =N EE R
BET, BARRIEM 2Ry, BITERIE . QU AR, R TR T %l A
MEAPR, TR ER S T AR EIUALER SRS AE J1, BTEIRAEH AR
S A 3 2 TR AR EL YA RN AT, AR UME BB (Rt B AR BIHT: SR R R
W, K& A 1S 0 2 U B A QI b A8l > (220

5. /N5

L SCER LB AN, [ A0 T 68T 2R IR O T7 T A e P, AR RS
Wi, SCHRTERIF . fERIFTRIRIMES T, A 20 tH20 50 A%, #hA %G e
KRS IR . 2 )5 F 52 BT R DLA T I BB, [ P4 o B
SRR E A TS5 THOW B3 7 MRS HEAT TR0k, FFBEZ B A11E 7 g5 M RE 4L,
FEHEF R R

UL A BT R IR O E b 0 SO SR SR A Hh U 2 11,2022(04):96-100.
YO TR R, P A R 3 IR (KA OGN R R ECR W —— 3T R TR SRR AT [7]. ARk
H R, 2023, 52 (09): 3-21.
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1. WBEET2ZEFRFEETHN/DNEREHEN PCK NTEHESE

AR5y A B WP HE SR (R, A3 B Rfe e PP P 3R B O A DR
e H 1) PCK WYL Z A, HID e 5L T A Q1 &= 955 & 10/ 2R 32 800 PCK
MPPEE R, 2 JElid g0 K& SOk IF 25 & /N 2B R T BT R IR AR G N 2, #or
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BQIFT R IR F 1/ N FREBUT PCK VFAESE o 5 i i A OG & SO AT 2T,
I RS VT AESE

2. FRETZEQFBEFRIEER/DERZHUT PCK WP LE

X —H 7 LVFHESE N BEAl, S G BIBSE K CoRe TH, JFRERARY
TR, JFR 7 HTFAEGIH R IR F /N FRHEAZUN PCKOTE TR . WF TR
P 1) 5 A0 PP 7 b o 9 08 23 2L RS, G Hh T 1) 2 458 80T AN S I8 A SR €
ZOMBTE WA &I, PP badES % T 5 E B BN LR N EE BT K
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B 5 R BUM PIVEZAE O E BRI At o 2 S5 R R BN TR, @il %
WA 55 K LA R AR T 2 TEIE

3. EPETZHEGFRFEE KD ERZEIT PCK WP LR

X5 3 B IF R BT A QU R IR 55 & /N R 20T PCK IPE LA
BEAT S o S8 I RIS, P O DY LR AT A, I R ) e R
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4. WRESIETZEAUFEREE /PN ERZEET PCK MTEER

X — 85 F R WSSl M R i E s, 12 H SPSS27.0 1 Winsteps3.66.0 3K 14,
XF PP AT RAR AT BRI ST LA BRI b, FREE A b
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1. SCHERBF L

SCHRTIF FLI2 R AR SCRRIEAT 00« b7 R SRR IR I 4R tH 2L A 2tk A7 15
ORI, 15 H AR TR I — PR 7E 7V A R FH SRR ALV AR T I 9 Ao T
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ARISEIENZ —, BRI B 7 81 B EADL,

XFHORIIBE S g, £ (BURDUETRRE) Fitl, SoREIRARAE 573 NE
WANHIR, WIZ SRR T RIS (R BEARE SON & Z R E VAR B
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BT ARTE S QR FAT i FE O T I&ER AR GRS = T HR” .
L5 BRIk, $ORFETE 2 NSRAE H W AR IS MGG B R 3 30 ol i AU, N2 R 2
PR R 5 ROT ik, IHER AR AT — SRR _E B A alHT

TTARAE CBURDCEFEE) i€ SORHE TR IR Al AR 7 L Hil3d H T AR R
B SARIONUMIT R TAEY . (FREE) SR ARG B ARRHE I SR IS A 3 Se bR 2%
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NGz o AT FCRTIT A I PF T ER] DU S0 HL B R 22 AL QB 3 97 7 i ff) PCK 7K
SPREAT o, I ASHE TR BT AR GRT R IR B A BN SRR U PCK AR
T RN B B 7 E AL DT TR THE S8 PCK, AT TR W 5 x
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FUMAERE IR A A QB R IR 5 ) PCK R KT, IR BLRN T iR IR L6 75 22 i gt i 4
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*2.BIF B4

*3.BIFTERE

B 3-1 AR EAZAR @
— WP RKPS SEES T
N TG PE O B RN, AR S B =44 VR F BT . SRR A
GBirobette, ZJa, SHAP—RAWEILEEFD, XA FREH 5% =
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[FIREAT o 9T EVE N SUSHE U IV A AR EAT 78 70 Hh AR, 2838 1) VP90 A DL kAT
TR, FEBENLIEEE 30 iR P40

FERATVET Y, B 65% S1 M1 S2 W ANIIVR 4 45 BT VP70 % — B 06, 45
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K32 H— RN 0 H BB

AL Kappa {8
Ql-1 0.797
QI1-2 0.899
Ql1-3 0.755
Q2-1 0.788
Q2-2 0.846
Q2-3 0.765

Q3 0.793
Q4-1 0.761
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2 1 [} 4
————————————————————————————————————————————————————————————————————— col
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| | |
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| | |

—————————————————————————————————————————————————————————————————————
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|
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<less>|<frequ>

B 3-3 5% 4K i A

© FAHEEHEEE LT Rasch BRU “AbZESEIAENRE J7 7 IS T B 4w ) J TR 98 (0] AL 32 20 E ,2012,33(09):95-
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Q5-1 0.64 0.15 0.82 -1.5 0.79 -1.7 0.67
Q4-3 0.58 0.15 0.85 -1.2 0.83 -1.4 0.66
Q4-2 0.50 0.14 1.14 1.1 1.10 0.8 0.49
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K2 BUNFRZEZUT PCK KPR . AW 7R H S2 S 2 i R i 5dE, S
Winsteps X1 H1 314 Output Files T H7 2K #.H1 [ Person Files, ¢ T L I logit
A3 Excel 3L R, Z )53 SPSS AT IR E S HT, 455 W& 4-1 Fs,
BRI E FEARRIIES MBS ATLUEH, FoRE TSR E T #4008 &= %
BB /R Z0W PCK RIUE N-0.51, R THEMEEE, K2 HUNER S
Jifif¥] PCK /KPP

HAA

s

&ﬁﬁﬂg
B 4-1 #X 3 AR & A B
NT T AR BN VEAEZ SO, AWEFCfE F Winsteps 244, %% Output

73

https://www.cnki.net



N e VAT

Tables Nk H H[F) Person: map, FHBEEMEZIERKMREE (WE 4-2 i, B
o 5 % B U I 0 MR B S ) » WA, NEREEEOM ) R BUE H %
AMIKAL S R B = 2B, I FS T129 R4 13 SE 10— AN ER AT, H
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|
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k 4-1 MR AR G F R
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HEh— 0 0
£ - 0<x<1 0<x<4
e 1<x<2 4<x<8
e 2<x<3 8<x<12

Xt I PR ) P S AT A A KA 0 S5, AS IR FUAR G 0 D Gt A 5 1) DY A 25
P, GEESMEE RS, R A AR R IR B BN AR AN PCK AT 34T
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1
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i
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i
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AR 5
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LR BT 59.59%, AT R =HZUTH 39.73%, ATERIUKIHBITA 0.68%.
W LA ERIGETHarAr, ATLURIL, ARBEAR R Z U R UM PCK /KA 145 4%
=, RPEAFUTR I T QI = IR R 1 PCK A& BOABMI AR, HARIIE
AT FH B BUE IR G, 3K R BOM FE Z N A O AR 2 A i
FRHEHUN PCK KT T4 =, SRR BUTN B T2 GH R F-E E 1 PCK
A EBOEW AR, AHIFAKGE GRS F B30T s GR35 1 /N R
SHUN PCK KA T8 0Y, 33643 (4 i B x5 T 22 A= 3T 3 95 85 & 1 PCK A
AR IR, HAEPAZRMIE 220 k. nLVE Y, K HUN RPN
BRIt A QB R IR 0T ) PCK KPR, KA UM FRE B0 B A B s 1) PCK
KF-o

=, NG

W PL ERG i e BB, BT AR AR R AR 1N R U PCK
BARRIVE R IES A0, AT IR, BR 2 HUNFR = BUNH) PCK KUK,
W ANERNE RN R IUE IR R A B0 R = R, AN R R U
PCK KEMR, HL/NERIEBUN PCK KBRS 55 =, M gHXBUnRIUE 1%
AR T B R B, AR 1) R B AR B B B0 R K AR T, (B Ak
& A K R B RS =, @I RN EREE BN R PCK AT 7 i
PRI, A 59.59%M/NFRVFZUMALT2540 —, HILRT DS H, KREEHEET AL
W FRE E 1N FREEBUM PCK KFEUIC.

FA ETHERFRFZ TN/ NERZEHIN PCK ZR T

AR NG S 5 15 H A R GE K5 3@ 3 SPSS A Winsteps #E/T4t1, S SEH LT G
B AT QI RIS T /NP RE 20T PCK S E R Z AN KR ERIEBSRE
I A A DY B 13 SR s () FAR I AT 73 A, 1 — P B A B 50 I P T FL AT
PREE R A SEE .

—. BETZEQFEFREETH/DERZEIN PCK EE KR R

AHFFFF IR MR TR QIR R R & 1N RHE 800 PCKOPE TR I K 4 A
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K42 ETHAGNFRIZF 00 FAFEHT PCK B F Z 16948 % R 3

FRHR AR REECERA BEAI RN

HER
HER HER HER TER
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R AE
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N 4-3 Fios.

% 43 “FHain” EHGNIEE R
AT T 5 M
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?t\ 30.00%
20.00%
6.16%
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2 1L 35 A FE 2

B 4-6 AKX AT A F AR B F KT 5 A

% 4-3 ATRAE H, Ol BUM KR T3 B RS, WO “ R
BRIKFENG. IEH, WE 4-6 ATLLEH, KREHBUNFRIAE S RIRTRZE R B/K-F
AR AR, AR BRARZUN Kb T KDY, S W T2 AR QR = I 8
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1. FMXRER I E A B HIAR

TN A5 3 @ PR T B b (s B4y BT TR, Bl AR
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AL T 7K —, 3X 35 IR BT ] 51 52 AR AT QT 2 e i) 07 FA T 1, I
I TG [ 25 ]

A 64.38% MR FUMAL T /K- =, anf a2 “eUEA” (Tel)
X 43 R X BTN U] 51 552 A (R B13E S B A6 BON BRI AR, HIEANRELS G2
FRHRIT IR

A 23.97% MBI T =, W GO R “ S, R
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X, R (TAT) 5 AT K =R Bl 0mxs 5 & 2 A G & IR R
BT MG BON I 5 BOVIRZ], seg Franitii B andr 51 5, EIHEA S S H
BT AT B

A 2.05% MR BITAL T ACT DU, 40 00N R 5] S AR R ETT &
TFRFAEY), SEREIARE . JFX LI A BT IS8 . woitsiit: EMAIRE S A
AWOKAER] . BUM 5] S AW ARSER T51%, WHRRI K 28K Tk, S BN
RBACFITE” (T55) o ATLAE XA AR Mo ey 51 32725 X 618 Sk
WARAFARH BB, K038 W] 28 B R T A SR BB SE B VI 20, AT 5 2222 (1
A LR AE

W A BB n] DA HY KRB sl UM AL 2 A KT B, i e
AR 5 S A AT R SR B BON A B, ToiE A RO 77 22 AL I B8 5 Bk AE
ViR

(I HREAIBFIR (MK

ZER G AWM 5, Tyl Winsteps #1FHr 08 KF, I AT 728
I 2 73 A A BOMAE LR K

L FIEFRZEE PRS2 EQRAE. ALHFTRNRT LI REH
N

O 25 B AR PP LRSS AR “#eaisit” 19 Q1-3, HrilHmEiZ il
SIS BB AR 7 A 45 R AR 4-18 P
A 418 “HMAHFIRPHRBAFAEWRRS, AFAHAGRITEF I A GINRT 8

M) = & S

394 Pa N [ERaae
K= 0 10 6.85%
Sl 1 83 56.85%
KF= 2 50 34.25%
7KF Y 3 3 2.05%

MR 4-18 vl LU tH, SO ZUMEBCEE T RE T REs N2 B GIRAE . HSL Bt
R TEPE A SR B T, A 6.85% AR BUMAL T /KT — B BL, X AR 7 Al #m
N T BRI, AR RO AT IS BB, 1 B A R, X
FERITIEIFAH T 22424 5

A 56.85% M FMAL T 77 =, W PG BOM AL AL A BT “ )
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MER” (T4 H, £ EIRSAMEGIH 7 “GIRE NIRRT RWA T,
MBI AEER, ZEEHENFIR “AEMNER" « ERESEH It FE2E
AETT <R TFRIREE, MSAFBIWE RIS IF LR KK R TUEH, X—
B B i R BOm ARG T B, 2 R UGIEPATEANE, HRALEES
A AR AL

A 34.25% MR BT T K=, A R BOTE . EAE 207wt <RI
HIZET]” (T20) o, fERRSAMBGIH T %4 “KBEmAEAmMEN? 7, [y
AEGAMRNIINFR, F51 FEERE—FRNEFEPRASE TR, %4
BEIAEHXT . FTUAE H, AT =B B3 i BOM AL B B I BN Re 8 45 & 2 AR 7R
HESIMAEFRARR K, JFReidEa s TR A, AR bR 1 a)
HEYERIBIE AR, AR IFRA KT 8 e, AR A 223 1 50
WEINAETEH

A 2.05% IR BN ACEAT/KF U, W R BURTE L FAA s “R
g7 (T75) 1, BRZUTEFHIRF A BAE L7, PN A TR A
“HIERRME T A4, E R R AR AT U R RAE R A A, ZJEEIH
RAp IR, s A SR O LI B, SRAESKIRA R 5] S5 A B AT RO R
PR SIS S, I 5] SRR H RS A IR g, A R BRI
MEZNE. FTLEH, AT IUM BB MR AT G B 6 By, ny DL 58 B
FHFMNARE, HEes AT O LRGN, HRerE oK 2R FR 5] N3 %
AR HEARE S, AR HSE H .

WRL LB al B, ORI AR BUM A B IR B B i e i B, A1k
T H BIEE 2208 T 9l i A R

L'

R CL B el DA i R 4518 35—, BT 2R QI R a7 5 /N =R 2 2
Uil PCK 3% 2 (B MG RaR: 58 ., @It SN BRI B AT AT R I, R
KR P EFE B -1 4logit, 15526015 AR B ME LA -0.37logit, TRFEZCEIE RN HE
FEAE N 0.121ogit, 2FANREIREIAMERE(E N 1.6510git, HIULATLAFSH, 7E/NER %
Jit PCK WU E b, SARPHAME AR, 55 RIS ENR MR BEE IR IR, 4E
WIRAHAMEEE iR 5=, @ /N B2 20 PCK 72 % SR I HARR I, KIU
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R BT 22 QB R IR B /AR 2 0T PCK AR5 222 A5 U . mh AR Ak 11K
KRB, ToiEA BB TR R B R R

=% BT RACFRFE T H/DNEREBUN PCK BHEZE R

ARERTHTIN SA LT G EIET AR RFRE T /N FRE 20T PCK #H1T
TRARVL S E . S R, D9 1 SRR T AN IO BRI PR A R A
RO, AT AT B IVE RO, M SPSS #AtRE S L G BEARREAR (1
Al BRRR. WREEZEERE 1. 1. Tl ERERA. pE D BN R R BIm AT
I3HT

— ARMR HE T ZAQF R T KN ERZEUN PCK KI5

(=) BEERST

WARAUNES 72 7 A QP ZR IR0 PCK /KPR e 1 TN R T = A2 22 5, ARt
FRIBRZOTIL 146 N, HA 5433 N, L4113 N, ATHREGEBZESR, &
WEFEAL ] SPSS BAE X AN [R5 B /N 2R B0 PCK R ILHEAT MO AEA T e,
HARG RN 4-19 Pk

& 4-19 SRR BGRAIT 69 BAR £ F AT

) NEZ SOl FrifE 2 t BEME GUR)
5 33 5.1970 1.69184
2.896 0.004
378 113 4.3496 1.41206

H# 4-19 AT LB, P1HA 0.004, P<<0.05Y, BH/NFFREE 20T PCK AEAE 15
Zr, WPEMERLEH, FHEZEINR PCK KT 23E & T L HEHUm.

() BERERIWT

1. “BRHER7 BR

BEGEAS TR M B R BT AE “ RN BRI RDVE AT RO FEAR T K56,
HAse g Rk 4-20 Prox. &5 %7R, P{EA 0.018, P<<0.05, FIAE “FRIAIR”
BERIT /N ERVE UM PCK AFAENE R ZE 57, BVEFUM I K 83 5 T M 0.

& 4-20 AR A MRBIFE CFA SR BE EFOAN

P = F-H1H bR 22 t BEE R

O M G HE Bk ——Excel 5 SPSS B [M]. b5 b 5 E T ok 2% R #E,2017,133.
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Bk 420 AR MEAMIXBIFE CFAFIRT BEEFOMN

P 5 EZ FIE bRl t SBEH CUE)
5 33 1.3561 0.61565
2.388 0.018
© 113 1.1018 0.51391

2. “EANRMR” BEER
BEXEANE A B BOM AR “ AR AR ” ER IR IE AT AL AR T &
B, HASe g Rk 4-21 Pros. Mg Rer g, PAEN 0.060, P>0.05, it
12 “CEARNRENR Y EER /N R E U PCK AMELENE T 22 572
% 421 REEABCORBIT “F EINIRLIRT BE E RO

) NEZ SEIME FrfE 2 t BEM CUE)
5 33 1.1212 0.51585
1.896 0.060
© 113 0.9580 0.40903

3. “REHFZEMR” ER

BEXTAS [F ) PR B IR BOAE. “RFR BUFIE RN B R DUME AT BT AR T
R, HAGI S Rk 4-22 Pros. Aagi Rel A, P{EN 0.009, P<<0.05, ¥t
BRAE “URFE B AR BRT/NFERPE U PCK AAEMER 2 5, T PEEUT I KT
BE ST AU,

% 422 TR PEAIAGKAIT Y R AINIREIRT BFE E RO

) EZ SOl FrfE 2 t BEM CUE)
5 33 1.2955 0.48595
2.656 0.009
& 113 1.0597 0.43721

4. “BEERAERIRT ER
3 Tk 6 A [R P ) B R B R 2 B 3R R DB AT M REA T A2 50, HAS IR 25
R 4-23 fion. MWIGIREE A H, P {EN 0.092, P>0.05, BEHITE “IHE )& kiR
RN ERE N PCK AAFAENE R ZE 57
% 423 RRMARHIT 6L LIR7 BE £ F o

P51 e FHIME bRiEZE t wEE IR
CE 33 1.4242 0.56071 1.698 0.092
1 113 1.2301 0.58262
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— NRBRHREE T ZAEQFRIFE T K/DNEREHT PCK RIS
(=) BAEERIGH
N T RRASFEIRFRH O U PCK 257, Giit AR NS, A
HRBR )3T 2 R QU R 95 55 B /N2 B #2800 PCK R IUMA . 9 17 R SR Z R #EAT
8T, ABFFAER] SPSS BATHEAT AR R T Z 0, HBEAR &5 RSk 4-24 Fos.
& 424 R BRARBORBIT 69 BARKE F o A7

HRFR 3 SPHIH PRt 2 F BEN
" 10 4.3500 1.36524
=R 33 4.5606 1.54747
&4l 10 4.1250 1.17998 0.680 0.607
— AU 65 4.4654 1.50447
SR AU 28 4.9107 1.67942

I &t BIIR, PE N 0.607, P>0.05, i BI/NFERFE T PCK AA/EERFRZE 5 -
(Z) BERERIN
1. “ZRGEHR” BEER
EEXA FHRFR IR BOMAE “ RN R IRIUE AT SR =7 20,
R ah Rk 4-25 fos. 258 8/R, PAEN 0516, P>0.05, FULAE “SRHaR” %
F5 /N ERFE T PCK AAFEIRFRE 572
% 425 TR BRARAMRHIT “FAH iR BF EF 5N

BRFR S S PRt 2 F BEN
T 10 0.9750 0.54582
=/ E U 33 1.1364 0.49249
&5 U] 10 1.1750 0.52770 0.817 0.516
— R 65 1.1346 0.55389
R 28 1.3036 0.60230

2. “EANRMR” BEER

B XTAS [RIBRRR [ 4 X B0 AR 2 AR DA TR NI " B 38 R IIUE AT B R 25 0 22 4001
FLAARS RN 4-26 Fros. W3R 4-26 ATLUEHE, PEJY 0.680, P>0.05, LA “*F
ANRENR” ZE /N ERE 2 ZUT PCK ANFAEIRPRZE 5+
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% 426 RNRV BB RHITE “FAINRFIRT BFE EFOMN

HAFK MR F-HE IRt 22 F BEN
T 10 1.0500 0.40483
=AM 33 1.0152 0.40955

&5 U] 10 0.8250 0.28988 0.577 0.680
— AU 65 0.9769 0.45009
SR AU 28 1.0536 0.43891

3. “REHZFZEMR” ZEX
BEXFAS R RAR (AR UM A SRR FUSE R BRI R PUERT IR R 7 %2 0
B, HAIRZS Rk 4-27 Fios. Wkiess RaT LA, P1EA 0.628, P>0.05, W]
e “CRIEHCAEFNR” ER /N FREE BN PCK AMFAERRFRZ 7 6
% 4-27 FRBARMIREKIT R RN BEEFoMN

HRAFR MR A IRt F BENM
" 10 1.1250 0.35843
=M 33 1.0758 0.49008

ZRHUN 10 1.0250 0.47799 0.650 0.628
— AU 65 1.0923 0.45836
R 28 1.2321 0.45097

4. “WHEAIRFIR” ER
B T A (R BRAR B 4 i BOM A 12 B 25 R DU EAT B R 2 2 000, s R
Nk 4-28 frc. WEARSERFTLLE H, P{E 0.810, P>0.05, BiBAFE “IEEEG1A AN
7 FEER AN ERFER BN PCK ANMFAEIRFRZE 5+ o
k428 FRBRAAMREITE “HEoli%min” BF £ FoAT

HRFR eSS S PRt F BEN
y 10 1.2000 0.63246
=/ E U 33 1.3333 0.59512

&4l 10 1.1000 0.56765 0.387 0.810
— R 65 1.2615 0.56670

=AM 28 1.3214 0.61183
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= FRARBERELHNETZAEAFH RFE T NN ERZEN PCK RIS
(—) BEZERSW
AT R, BE R G AL EUTAM 2 TR SR, AT T
SHEHR ) /N Rk 2 UM B HR ) /N 2R 2 BUMAE B IR 2 AR QBT &R FR 7 1) PCK A2 547
TEZESE, AT SPSS BT MO FEA T #GL, HAK LS KK 4-29 k.
% 429 TR IRAZH AL L2 I AR AT 0 6 AR £ R AT

EheTIR - o .
. ES ] “EHME PRt % t BEME CUE)
RlEE 20
=& 33 6.3439 1.97235
2.184 0.031
% 113 5.4689 2.03958

MRIEHE IS5 T LUK EL, PAE N 0.031, P<<0.05, KKt/NERlE#UT PCK fE7E IR
MESRAEHES, FNEE-FEE N, TIREUNRKT & T H#HIRE0N, W2
I TURFEST N R UM PCK I 2 — M

(Z) ZRERERIT

1. “ZRER” 2R

NN RIERAR HER 2 P IR BUMAE “ SRR B R IE AT ML EA T
R, AL RN 4-30 Frors.

£ 430 TRIRAZHILLE N GHBOREITE “FAFIRT BFEEF 0T

Py o - o .
. EZ “FH5){E P 2= t BEE )
BlegZUm
= 33 1.2273 0.54973
0.811 0.419
% 113 1.1394 0.54684
s

RIS B AT AE Y, PAEN 0.419, P>0.05, ULHALE “SFRHIR” BEF/N
FRFFEUN PCK AMFAERREEIR A1 % 7

2. “EAENRER” EX

BEXTAS R REE B & D O BT AE “ 2 AR DGR AR BRI R DB AT AL
AT RS, HAK L Rk 4-31 s,
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k431 RRIRAEHIZZHMRHITE “FAINRFIRT 2F 2 F 00

R g

. EZ “FH5){E P 2= t BEME R
BlegZUm
= 33 1.1742 0.37752
2.727 0.007
5 113 0.9425 0.44321

MAGEZE BAT LB HY, PAE N 0.007, P<<0.05, PEMAE “2AE RGN B
INEFERFEEBUN PCK AFAERFEBUR AT 2 57, B FER Y, TREUTKKFET
IR

3. “REHZFZEMR” ZEX

EEXIAS RIRFR 2R 22 D (iR BT TE “RFRBEFIE AR BRI R DUE AT T
FEA T RCSS, HATILE RNk 4-32 fk.

% 4-32 TR AIKRIITE REHFE LR B EFOM

R REIR . - N
) A RH FL bRt 2 6 REM GUR
R0
& 33 1.2576 0.45708 2.086 0.039
e 113 1.0708 0.45127 2.086 0.039

MAGLEZE AT LA H, PAE N 0.039, P<0.05, VLHITE “URFEZAAR” BR
HNERE RN PCK AR R HIR & 122 5, T HARFEBUM B 7K1 T AR 7 24
Jifi.

4. “WHEAIRFIR” ER

ML AN [F PR HER 4 P A BOMAE “ B 00 AR B3 B R DB BEAT J ST
FEAR T A5, HAGIS LSRN 4-33 fiw.

# 4-33 RRRALHIL A ACRKITRY “HERIIR7 &F £ F oM

EhetIR 5 o »
. NES SEIME bR % t SBEM )
Bl 0m
P 33 1.3030 0.58549
0.325 0.745
%5 113 1.2655 0.58275

MEIER S5 R E ., P{E N 0.745, P>0.05, ULHALE “IEEEEI%ANR" BRI/
FHEZUT PCK MAAERRE AR I 257
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M. AR HETZEQFRFEE KD ERZEEIT PCK RIS
(=) BEERST
N T RRA AR BB IR S B T AR B R IR 5 B B/ R #Ui PCK
K25, AT FUARSE BT LRI B TRV UM . TR L RN, il
11 SPSS B AR AN [R] ik 1) 3 T2 AR G BT R TR 5 B /N 2R 800 PCK 34T S A %=
ST, BRI RN 4-34 Fios.
& 4-34 TRPR HEEHORAT 0 AR E F AT

Ak e FHME ARl F 1
0-2 59 4.4407 1.38600
3-10 59 4.5636 1.58563 0.297 0.743
=11 28 4.7054 1.66257

ATLASH, PAEN 0.743, P>0.05, HiHA/NERFEBUN PCK ANFAEEE % 57
(Z) BERERIT
1. “ZRER” 2R
X AN TR 0Re AU AE “ 2R iR BER IR DA AT R 07 20 i, R
gk AR 4-35 Fios .
% 435 RR MR “FH0in” BE £ FOH

Ak E= A bRtz F 1
0-2 59 1.2797 0.51921
3-10 59 1.3941 0.59850 0.752 0.473
=11 28 1.4107 0.66741

RIEHG IS5 BT %0, PAEN 0.473, P>0.05, PLHITE “2ERMIR” BRP/NER
F N PCK ANFAEZRE 7 57
2. “EHENRFR” EX
XA [0 PR BN AE “ 22 AR R AR BRI RIUESAT B R R 7 2 04T,
H AL R 4-36 k.
£ 436 TR HIAHXAIFA CFAINRIIRT BFEF O

i S FIE briEZE F 2EM

0-2 59 0.9831 0.43763 0.039 0.962
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Bk 436 REHBEARZIT “FAEINRLIRT BEE RO

Hkt e FHME ARl F 1
3-10 59 1.0000 0.43052

0.039 0.962
=11 28 1.0089 0.47377

MM a0, P1EN 0.962, P>0.05, PLHIE “2AYRAIRY BRI/
FHEHON PCK RNTEAE B0 2 5
3. “REHZFZEMR” ZEX
SXoF AN [ 0 R Bt T 7 R R TR R B R W R DU AT B R R 7 2 0 #T
FLARERIE R ANR 4-37 Pox. HIRIRZE RT3, P AN 0.967, P>0.05, FlILAE “ik
FEFCAIEENR . BER /N ERL R BN PCK ANMFAE SRS 2 5
% 437 RR#EARKITE RALRF FhiR” BFEFON

Hoe E= FEIE bRifEZE F 1
0-2 59 1.1483 0.77002
3-10 59 1.1568 0.56458 0.034 0.967
=11 28 1.1875 0.61473

4. “FFRLIBEIR” ZER
BEOXH AN [R] 20 B O AL 155 58 B RIR 7 B K R DA BEAT J R 37 22 i
HAREE R AL 4-38 JIior.
& 4-38 AR HSEBORBITE CRILANR IR BR EF oM

i e FHIME PRt F L
0-2 59 1.4068 0.79043
3-10 59 1.5085 0.85848 0.293 0.747
=11 28 1.3929 0.83174

RIGLEF AT, PAEA 0.747, P>0.05, PEHATE “REOQIR AR BRP/hER
T PCK NELEBS 72 57
Tiv ARIZHRETZAEQFEFE T /N ERZET PCK KI5
(—) BBERSHT
NTIREBEAFRZ TR T 2R R IR G /N F R80T PCK £ 5%, A5
EET 26 ARKEA L 118 BARIAF 2 L RI-ERF 7L, #H SPSS HAFiHT IR & 5 2%
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T3 AT AN T I3 B /N 2R 0 PCK R EAR 22 b A7 3 A, LA #4551 0k 4-39
FoR.
* 4-39 7B ACGRHIT 00 B4R £ F AT

=] S FHME IRt 2 F BEN

K% 26 5.0769 1.46419

AF 118 4.4089 1.51335 2.422 0.092
RN 2 5.3750 0.88388

HAS IS ZE A %0, P {EAN 0.092, P>0.05, HilH/NERIAZT PCK ANELESTT %
o
() BERERIWT
1. “BRHER7 BER
BEOPAN ) 22 1 (AU AE “ R AR” BRI R BUE AT B R 07 2 0,
R 45 RNk 4-40 prox.
& 440 NRFHARBITE “FAHIIR” 2R EFOMN

=] 3 S PRt 2 F BEN

Kt 26 1.3173 0.58974

AF 118 1.1208 0.53682 1.546 0.217
R e 2 1.3750 0.17678

SEREIR, PAEN 0217, P>0.05, BHULAE “SRPFIR” BERIT /N R Z 20
PCK MMFAEF I 5t -

2. “EHENRFR” EX
BEREAN R 27 P BB BOM AR S A AR AR " S 2 I R I AT B R R 7 2290 #T
FATIO 25 RNk 4-41 Fos
£ 4-41 RRFHMIRBIFE “FAEINRIIR” BFEFOMN

=] ES F-HE Wi % F B

K& 26 1.0673 0.55927

N 118 0.9725 0.40927 1.263 0.286
fi A FE AR 2 1.3750 0.17678

MG EE BT LLEH, P{EA 0.286, P>0.05, KL “ZA N RAR” Bk
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/NFERFEE BN PCK ANMEAE - I 2 7
3. “RIEBHEMIR” BER
EEXFASTRL 22 RO AR “ R BB IR ER R IME AT RN =TT £
Hr, HARIEE RANEE 4-42 Fios.
k 4-42 TR FHARHITE “CREHF EIRT 2R EFOMN

=] S S PR F BEN

Kt 26 1.2308 0.33108

AF} 118 1.0869 0.48191 1.054 0.351
fi A A 2 1.1250 0.17678

MAEIE 45 R AT LB H, P AEN 0.351, P>0.05, LI “URFEZAkmin” 2R
H/NERLEHIT PCK ANEAEA 2 5

4. “BEERAIRAIRT ER

SISO AN 7] 2 7 B A A BOT 7 12 2 3R R R DB AT SRR 38 0 22 70 i, FLA g & 1

U 4-43 FiR
% 4-43 TRIMEARBITE HBAIEEIRT BF EFOH
=] S SPHIH PRt 2 F BEN
Kt 26 1.4615 0.58177
AF 118 1.2288 0.57603 1.882 0.156
IR e 2 1.5000 0.70711

MIEISE RE T, PAEN 0.156, P>0.05, ULEALE “IEEAIBANR" BER P/
FHEHON PCK RFEAE2 T 25

5 ARENKET ZEQAFHRFEEK/DNERZHN PCK RIS

(=) BEERSH

G E EAR H AR BB R, (R LFRE RFEFF R E AT
b, AT R R IR R, TR 2 BN R UM B 2 A R BT AT AR
UM RAAT N RV E RN A T T R R L B BOME RS 7 R BT 2= 97 05 T
[f) PCK SARZE R, ARBEFAS G IR BT ER GO, LRI A TR, SO
HABWI, FEEH SPSS AT MSIAEA T #0560, HAkss Rk 4-44 FioR.
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X 4-44 Bl E LA X FIT G BARE F AT

b EZ FHIME PR % t SEMH GUR)
FRTAR} 93 4.6022 1.50914
0.643 0.521
SRR A 53 4.4340 1.53653

HAS IS SE T &0, P{EA 0.521, P>0.05, UiHH/NERIZEHIN PCK FEAAFAEL
E5.

(Z) BERERSN

1. “ZRHER” ZR

b E B L R BUTRAE SRR BRI R I IHAT AT T /56,
HAGIG 45 B4 4-45 Fios .

% 4-45 TR F AT “F AR BF 2 F o4

b EZ FHIME PR % t SEH GUR)
TR} 93 1.1801 0.56309
0.609 0.543
SRR At 53 1.1226 0.52031

gE RGN, PAEN 0.543, P>0.05, KUILAE “2ERMRY BRI H/NFRI2FEUT
PCK AMFEL L Z 5.

2. “EAGRMRY BEER
B AN E B b AR BUTAE AN HER” BRI RIUEAT AR T 4
55, FARIGZE Uk 4-46 Fiw.

%k 4-46 IR E LA RHITE “FAINRIIRT BEEFOMN

b EZ FHIME PR % t SEMH GUR)
PR} 93 1.0108 0.41526
0.578 0.564
SRR At 53 0.9670 0.48048

MR I R AT LB, PAEN 0.564, P>0.05, BEILIE “SA4 R 7 B
INERL BT POK AAEAE S L2 5

3. “REHZFZEMR” ZEX

BRI Ml R BOT e WRAR SR A T 2 3 L 47 MR A T
R, JURIOS: RN 4-47 TR
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k 4-47 TR E AR HITE CREHF RN R E RO

b ES 1 “EHME PRt % t BEE CUE)
FRTAR} 93 1.1210 0.43709
0.277 0.782
SRR A 53 1.0991 0.49599

MAGEZE BAT LB Y, PAE N 0.782, P>0.05, TEHITE “URIRZUARmiR” B
HN SRS PCK ANAFLE B b 22 5
4. “BEERARIRT ER
30 I AN [ Mk O AR 1 B R R BUE AT MR AR T ke, A S0 45
RUNFE 4-48 s MRIR 45 REH, P AN 0.654, P>0.05, UL “IEEiGs kIR
RN ERE N PCK AFAET L ZE
% 4-48 TR 4 LA RHIT 6L LIRT BE £ oM

b EZ FHIME PR % t SEH GUR)
TR} 93 1.2903 0.60037
0.449 0.654
SRR At 53 1.2453 0.55142

B FRZRRBE T LELF R TR ERZBUT PCK RI
(—) BBERSH
N TSR R R T B X B AE B 72 7 AR BT R SR 7 T PCK KRB L %=
Jt, AWFFAEF SPSS BAFX AT BRI 2 7 Z 0 b, FLRARSS AL 4-49 Fos.
% 4-49 TR A LR AR T EARE F oM

R R F-HE AN {i F BEN
X /N 88 43125 1.41180

SN 19 5.1579 1.64825 3.050 0.050
E2NE G 39 4.7564 1.60025

MR IR 45 AT A1, P=0.05, Uill/NEREAHIN PCK fAE IR B ER . TR
RBANFE AR BN RH 7 200 PCK AR ZE 5, AR ABATHEEZ EILE, DME
TR LA R BEE R, RAAGRUE 4-50 Prox.

% 4-50 REFAR R AEMXBITHOFE L F LB
(D R (1) PR RM FE (D hedERE BEME
PIX ZHLN -0.84539" 037820  0.027
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%k 4-50 AR FRERMIRBIFHFE L LIRS

(D 2ERRA (1) RERA PEME (- hadERE BEME
E20E G -0.44391 0.28759  0.125
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