28

BALHEHR

DOI:10.13811/j.cnki.eer.2020.12.004

RE AR B % 57
SRR 11 g [ERSE 3] %4 1 7jS

KR, RIK’

(LEEAF ¥ HRiFk, ER 400715
2WEAY PEEMAFTRERNBEAFRFOEEAF2F L, ER 400715)

[ E]EHERFREERFN—FBAIE R B KRB R R BB A R I R AR B =
FRAL BT — 5 /N URAR SO OCTE i 2R, BT AR 5 5 SRR T ik i M ANy Ja 1 55 T [ SR
TR R IR B R S S HE TR R b 255 AR R SRR R SRR A, B R BRI AT vh s Ak R
FRIVBARR TR, TN N, haA BE R S g b A ARG T B AR BEOR  7E B 5 iz FEEE i il H sk
FBLEAR BRI EE G RE T s th 22 AR B R IR TEAL 2s R e A A B3R IRAR B =4y T HA EANME B T
2 BRI b2 AR BRSO AR B FE AR AR B AR AR Y = AR

(KR hofd s BURESE; W A8/ 00, [ EHEFE

[FES2ES] G434 [SCERFRARAD] A

(WEZE ] BiBE(1990—) , 5B, IR s N, LA, ERMNFAF G SN LA F VI, E-mail : jiapuu

@163.com, KT P AEHNEE , E-mail ; songnq@swu.edu.cn,

—.5l

FERBARHR, BEE R B AR SH S T s h
il B XA AR N A5 TEAE TR Z Hu s i A1l
AR NS TE 5 T AR A S, Kt 0 28 20
HINE 32 B KA AT 2 B, Bl R SR E
JECA KRB AL RN AT B R FEAR R TR, h TR
PASKAEHER 20T At 2038 S B AL vh X i = 0% Y
AR, T 3 R AR PR A 28 TR A TR,
P, 7EFREHT— AL E IR T P %
F E R Bl R REORSE STEM RS
Gy s TARARRE EOR |, SRR RSB R
TE R /N PR AR DG TE (Y E SR, Hh i BUE:
SR ST HE A S TR B2 M SR A
0 B ) [ B, SR 97 S A 3l R R AT 2 PR R A

I

HAA R ORIRM S, 2T it AW LA
A AR R IR T TN G TR E N A E A BT Y Bl
b TP A AR R IR N S I T E R
EERIBSEIE 9 PV RSk S RS2 b oaR o N ol R A 5
PRI LR RE | LU A Hh /e AR s 3R IR B 57
SR RN S

—HEEFNARIAR B ESME

(— ) B R TR H AR IR B

KR E LT 25— AR BRI, Bl o
PUB R AR, PR SR TR i s %
A B SO R AR AR i R A A X i A T
VIS < ARIBOB R , e BT (3552, A 1R ) HE
& AT R A R AR U, 2 R Al
B AR B EE , B R R B 43 00 T

FEGIH 2018 AR b [ BRI Ot W B R QB PO SR BCR T AV E - TR Sl A M R T (A % 5
2018-06-002-BZPKO1) ;2017 4F B P4 R K2 FEARIIR I 55 2 L1019 4500 F (57 B 435 . XDJK2017D136)



FEAE AEAIE AT , SR RS SR A B B 2N
AR SRR 0 BEA Sl

BARMTUABON . 7EfE BRERRERT Bl 515
BRI S DTG . DIKW & s O IE 1
MBS R FR A S A 2 SR R A B
15 B R GRS B A U ) SR et 2 4R
B R IR HIE IR, A& 1 R, B H REAE 42
e B IR LA B ARAG 2w LI B AT A AL
HBHEATFIWT S PSR, T LS S AN TR AR S el
LT

/%E'\ (Information& Qjﬁﬁ
f Hll (Data) \ T

B 1 DIKW &FiERal

() HR R AT SRR

W58 B ARHE A [ S A 5 7 SR AR ) T AN W]
FANEHE R S Bl S GRS
ARFF2 3K AN GUB R UIAR OC | R, AR N GE T TR
FRAE B R IR X PR A B 25 9 A
SEHWIE,

1. GeitF AL A TR Z AT

M 20 {42 80 AEATTLR , Bl | et R MRS
e E B IR 2 BRI FHAE S S B R A
AR\ AR, B R 22 B0 A 2 R v el A
DT E fEE BB T EAME G RN
PETHA R E B HTRE DRt TR IR AITEH W
GG IR TN Bk A R I C o EFS K i Y EH SN
HIBE 18 B4 Katherine Wallman BB EHFE
FBRNGTRIE PSR PO il AT H 2R
RGeS, B G EAE A T DR N BB 18 R 14
BAEMRESIY,

NERIFIERIMA L, Gal NN, GEi T R IR RES
BEAEAIE RO H 5 AR TS R S T RS E R 55
PEAHDC UL FNBEAL IR HURE T, RERE TR NS i Ak
TEAEE RS LA I RE 1 AT i (242 ) J@
AR, Schield B GETT R IR BN R —F TR 2
REAS D 2 AN R R , DAKIHE S AR ] i i 2 2k
T, RE RS A UE b B B8 L THE S A RE 71 A4
IR RE 24 Bf il Gt R E RS

2020 4E56 12 #I (EES 332 1)

AHRRREE GBI 7 VK- KOst T RE A ir 2
A G TR SR BR T T ST RR AL
A8, ot 5838 i A0 AR e 27 AR 0T ) 3L X
GortmRb SR RS B ORI A S X
it B4e ) B S M EIA R, G200,
ST RFRN ARG EEGR A, 25
T R DL B R T .

2. EAFERNA THHEFRR

H Paul Zurkowski T 1974 4E 5 4R B {5 B EFF
PR & LA A5 B R TR O 15 B AR RV Y B4
MIFEARR T, [E NN R R D 2 1 1F R
RIRVEM AR R 005 BRAR I 2 B AR 2L
A BIE e SRR B R A 2 E R RN
EELHRER S, (5 B EM N2 F SO &
FUE BRI A TR R R, AR AL
W5 B RFE, FEAAR I BHI A A SRR
b R 2R R 2R R0 LA T ) UM S R A 1
HomEE = AR,

MEER B VR M ik R B R A
R ERE S R R R SR S TER
SERIRARAE HEURAE L A4 R SR
D7 I EAERE T, BFFEE A s F v
HAFIEEAR T ST ARG U8 M5 JE MR A
Mandinach Fll Gummer AN, ZMEHE £ F= 228004
R FF S e BRI R ALE T & R R BN A E
Bl IR B BRAEE A B F SRR,
DLt g S ZOM B P o M 24 A 2 ST U g &l
AE I NS T 1 ) A 5 itk R FNZRORERIA Ty, 5
PERF AR BRI B B = A
A, 515 B RN, 551 RS
o, 5 BRI T MBS R 55 LU DL 52 BRIl
eI, SRTETERE WOl 58 T A1 P& e I 2 B o3
5 fifp ke S s [R) R ) o R AT B 2R 2 HERY, DA K
BTG s S5t 22 B R b RS FIE TR [N BdiE R
FIRAEE AT R TR, ERERHAR S TARY
i,

25 TR BE 3R SR 0 N R AR 25 PR A 3 i 2R
A BE e R T 2 PR SR A A 25 5, 3 ok A 3 AT DA e B
BAER IR BA A FEAHE 5 —  BIE R IR 9L
SEFET AR 0 IR BRI RE 1, T IF 5 F A HOE 3k
PEECRERY BB, BT 9T E Ny HR B T &
SRR R R RE 7 28— NE R OR R,
HR T EBHE R B e A SR AR
EERIAMN M EEE R A FPFFE T iy

29



30

BALHEHR

AR5 R 2 B8 22 S 0K 5 5 = B R IR AN — b i
R BRI RE ), SR R R A — R R fr
M S s B R 4E D72, MBS BB B A, %X
AR —AE BB B R R BRI T
5 GRS (R SRR AR A TR A AE T 5
=90, ENDEEIR IR0 T8 BBl R IR £ 8k
P BT R RN E T He 7 ik A 2T Y
K AR B E RN E TR AU e 7 R Bl A fE
SR BHEORAEIR,

= MR FEEHERST . NESNE

(—)E=FRBINE

YEREE BbRmE, B RIRE SR A
#t A S 5L RE T AF IS E R AR HRE
BB 2R, 2T A E S A AL, R 5F
SETERFE TGS P IR Sl 2 BHAR S RE S B2 AT O
BT AN RS 2 28 TOR N BE ™, FIRAMY
PORFII BLRERS R = 2R A R, RN
SR AS 2 Mz I 4 SR g e LS I B b i i 2
I, P, 222 AL 2B AN AR R A R
Rt i N7 HE AR AR 15 R AL R S e (L e
i 2 SRR AETT i S I,

(Z)HFEHIRERFNESHHE

TR NI R R R, 255
Href R BAIVRE A L R 22 A A R AR TR R
AR K R BARRE oK, AT e
ABAIRER IR E N . oA R G TA G B4
A TE B AR BT iz HTECHE i R 32 RE A 4 figk ke
BRI £ RE T, A4 RE AL i K A A L
LA SO Y L S 2 SR ) B 3 FH A a
(BT VR A DS T R IR DG PP & A
AR

e R R R A R A AARIAE T ik rpey
A i R LA R ) S8 4k R 9 2 A
FITE ARG AE LA B p A BRI M IR 3 #r (]
W SRR L ST (R R R AR e R R
Ie A EEREPE AR, R oA LR AR R AR T | R AL
BN R & R e = 07 BB R R 4%
WOl B 2R 7 i A, o2 RAE A 2 R S8 i
AR A NS B i A R TR,

e R R IR A oo et TR A S 4t
JE T, BT, Bl R IR — M T RALRIRE Ty, R AR
i R BURR SR DS B BE ) 5 B U B R
el —Fhe 2] 5 REE R Bl R ge gt

5 TR o O A B S B AR IR
LA R IR G A 5 () S 2 7 =X, S 3RA T4t
TR SHEREIM AR B, s fsde . gt
SRR RO RS A S A R ——
ERAMA E T FE TR —R ok, BATE RS
GET WS An el andel 48 Al R A R, e

(=) PEEHBEFHONME

FERBARRAR, Bt AR Z 52 e %5 2655 54t
S A T EL TSRS R Ak b MO 3 FRAT T A 0
L TAEF R EMEN , K& e g A 5 R 57
TEFE SRR . ANA R SRR AR S 55y T A A 2
HrE.

1 #FEFERA T AR KHIEHRAEE L
F b iR | TR RN RA AR F I

FEHE FBCF AR T 25 A5 B AL A e B 4
fiE, Bt 1 A8 BN R DR A2 A 7 AR 0 4k 25 BB
ST SRS P A O I A, B
W B DS P BCOE A EE R B A0 5
R R R AT AR A A 1 N T A P A — TS AR o U, {68
it 0 ARG iRk E A SO M RUR A |
NFATTFEIE RIS H RS VR Rl i
PR A ) REURN 1] 3 3 A B R B A 850 3K, KB R
(R4 25 2 Je A BB R AR 2N R e 26 35 LA
REHEH AR AR, B R 5= ERC AR A RTA
B FARZESE,

2 BREERADTRAFAGESESR, AFE
KRG FIIH TR

5B S AR 5 R A 2R A 2 2] T RN
RE I RG R4 ) 1B 02K, Ryt 5 32 2 [ 5 R [
PREFA Ly i T I 21 HE28 AAREFR 0 R 5%
FEZRES YE R [ 2 A R A D SRS R &
FRRBL T BEPE AR “HEP B {5 8 R« ) i
P SERL O R IR BRI Y , SR 2 0 FE R AL )
FERINHIGE S et et A B O R E NS, 15
BEARM KRR HARBE T EFE B FE ¥ T A
AR 24wl LA P AT A T HARE 4 2UR1 53
MBS B, S I A ke o) B, % BT R 15
BIPR AL A NFIR SRR A2 2] 2 %
R H F 2 5L B —FhEEIE AN, B RS
N ZAEAE BAAE S SE A B 22 2] R n] /b By
HETT .

3. BEERAY T RAF AWML S ST STEM
FAHRAZ P0G K HEAE

B 5B HT R STEM R4 v 8 (2%



A AR, BRI R R IR AR R AR RS
AR L R ) 7R R R/ N B A R AR R0
it SR FE AR G — B R R R
SERAE RO R IR . AR e PR SR
PRARFRERTR R SRRV E A ER R AR R
A BN R AR ORI AR B DR T Rtk
1127 2] S RH R RE T PR AR B AR AR L R SR
HEE N (R E NN EERIECR B BB AR TR AR
HEPIrh TR BB R IR 2 A B O R
I5, BEEOR /N AR AR 2 5 TR S e 3 s FH AL
YT R A BRITTG 2l 1 1o S50 w3 A AR A7 A
iR RS AEA T HE RIS I, Bdi RE Ak mT LR VR 5
TRASHATRL 2RI S IR s 2 BT, R —
PP EEVE R GES, SR gE T YRR
HEA, My 5 2 R SR ) Kl R 4kt B2 STEM
AR EE ARG RETT X R AR R, B R
FRREREHE B~ AR IR A R 30, T E R S 3, L
KR LR AR 5 1) B2 BT R UL A UL A%
REAS S 1~ A e i A LA A ) T dh A
YRR TR, MBSO Hh RO R B R 1 s
fp gl A, DRI Bl T R A i BRI 1 1
J1.

M AT P FEBIRRS . G HE

(— ) S ITiESR S AR

M 5O BRI , R IRRER R H
4, i Al 55 A AR 90 BRRAE ™ ZR SR A S AR AR
K AR E LI, & —FEER 7 ) i e
T2, BATI SR« R I 7 IE =B O B2 ZE (R.
M.Gagné) EH=AJ GRS ISR AR5 K
RFR SR IR R S SR R IA
SRS HR Y N IR FIRE R B
AE BIEHCRE NSRS IS S R Tl s T 5
KAFHIBETTIEWG , 5~ 45 2R JE XA ALY
TR BCREFNBE S SRR T W B AR, Bl b oy
BRI o3 12 2 9 B bn S e, s 5 ] SR L
AARUE T BRI O B EDY, I AT L2~
BER IS IE g T3 T HE 2R 23 M AR v~ 2 B KR
PRI,

TEPE 2 Bl s B2 AT HEZR rh ARSI I Rl 2 1) T
SFAJEERIRAE, BN PR S A B R SR
W BRE SRR SRS A A R R RS D s A
W B BE N R L = e . FER] 3 R
FOAS AR P A 2 0] (9 AH 5O 2 n] DURRSIE 57 > 25

2020 4E56 12 #I (EES 332 1)

Sr B AT BB, R SR IR S ) i A p 2L
PE AU 27 ) i B RE A LAl , Al R AR A RE A 2
5 AR AR IR RE R 7 T T AR R A R S
KRR A, AR F SR N R, e
1 RS S84 e D05 B )RS, R 5 TR ) Al
PRITEE, SR VAP R4 A Dl [ 5 A K 1 i
R P T IR A BRI, i A BRI A R B
PR

fRREBA

ZinER B Jnin
TN Gt it P

AR

- — e R B4 ie)

g Bk 5 N L r
#34% Gt 4bT Hli e :
SrRHIR il T B S

Bl iR el i 4

S Sh e

GiitBYE
HEFIE B Y

B2 shEEHRRFINITIESR

BE} i
éihk % i)ﬁﬁ
e Wt

G VRN
g [ | B
Al

B3 hEREHRERFNSEEE

(=) BUIRAIR B 3= 7R 05 ST &Rl

FIAE RIRIR R F R, BT
PR E X BRI S AR AR R
R B SCE U 9 RIR T [R5 S A2 i T
M, F TR AR BIE R XUk ey v B AL A Rt A
W7 P B 5 BE AR DG TR R B RS O B
PUHERE R ) 5 R ARG 2R ISR 1E K
AT TS A PR S BR TR] RE I , AN F BEE FSE
TR A5 BBORFIR , I 75 Z A2 55 U R,
RIS R A ) 7 S MRS B R, R, FeA T
Hh e S B R BB AR L IO 5 T, RS
PG RIR fE BB LU AR SRR,

Be s U BRAR ST TR & AN Bt 2 TR
FROFER, 227 > R P GE T T b o5 )l B A
W AFEREAN R Besis e iR BRI 4t
THRIPUE IR | AR T s s i g S 4t
HITEAMGETT BAR, R BE AR AL S B 5

31



32

BALHEHR

filt, ELFEAE R AR BRI SR T BdE Ry
2 GeitEIR R TEGE TR G R gy vk S
WNZ ., (5 BHOARZ BRI A FEASETHHR A
R T EAE AR 28R AR O 5T,
RE A% B R b B = B0 A SR A A A0, AR S
FRIE S BAE A5 L TRk (Excel 5 ) FIAIURE 2 25 4L
P BN A SRR O P I B PR S P ) RSUAH
R SRR A2 E RS AT BBk Y 2H SR
BT B FATTHR A AN 3 A S (R, R S B 1) L
P Regeit 5 8. B, Gummer 1 Mandinach 7Ff4)
AN EE R FEELLI G, FE 3 LR b R 2
Gt AR R AR | BRI FIR S
BMFASE G, A ReA O 280E Bl e oA H
TR SRR IS R

(=) HiEHaE . BIR R F MR B BRTF R

B AR AR IS AR I R T, S0
TG RHE Bino 285 h B e hiEsehe
SRR AL 2 2] ARG 1) $%—E MU EMA B Bz 3h Y se
1o e B R R S b g e s S
TiE IR TR B ERE, A B EOR TR e ge it
A Eds W 2R TS ERRE R YL E B AT 1T
SEXPANIN R B, IR (8 200 B[R], PRI o
SRE ISR RGN R s H R YR Sk 1 i
PR R I el i) AT B, B e B/ 1F
MGy, SRS SRy R U ek . TR
DIKW A b (5 B 8l 14 5[] 2 St R — 5 —
TR R AT 114 328 FH BRI A ke ] R0 g o 2 2
A A% LG AP 3 R B R R, SC R 5 48 RSO |
MEE th RIS THE B R S PN e HE B LR
HRAEIABT B, PG, 2 T E AR R I B s e g
FIFE DA T, B K Tl B AR S R 4
o3 DL S BAE R S5 T

& I HE () H R AR TE LS b A B i
FRAESEPRIF T, A S 5 2 W S SC R
N5 SR ) U Al Ay 08 3 R A 22 Al ) AT, DT
oA bR, 805 ) Al e i) SRS AL IR . R 4
H0 TR R AR ke ) R ) 25— 20 2 A 1Y
G Jo R0l P QUIPINIVE 9 A €& SRR = $LiE 52
RESETE AR E5HI ) RN (R i A0 B 45615 B HOR
G R AR TR 3, P Bds AT HiAk
WD TR BIE B H S RAIE . Gei T BT RE R AR ik
PEE T G INE S BHOR T HR M R R £
P A BRI S g RHIE, SHRA MERN ST
B BB SIEM SRR S8 45 & I s s R gt

AL, FE TR AT AT T AN RS SRk RIS
B WL S 4518 ;& BTGRP A s Fn gt it
LEVRHY SR I

() $oiE B4 IR R B E 4R

INAIR IR 4 12 A el =2 > a2 B4k
R SZBE N B85 2] AR B0 T B BE ST, J8 T %
PR B4 SRS A IR R Sz 2 PR, AT LR B [ T
NNTHBERTRRHETTIES, ZSEERE A3 AR e
Yy A CR SRR, AR B SR A SR E ALY
GUR B TAL VAW R AN 2k R
TR R 22 AA RO EDUL, A~y i
FEE ML, Bt 2257 P A SR M BE RS AT
BUS T B rvizs RS e A R gk ke 1 B A A o
YIRS, F2 2 24 anfer FH ORI RS, R o — 5
BN RAE R YRR B R AR e A ) AR R
FRHYE A H bR, S T JA Tz F R 3R -1
PRSZRIF A B2, X e AR, AN ] ek
(14 e FE 4 = A A DU T T, RS B R
WU BRI P R 4 A s TS EEENE , 5
P TN

Hi e R AL 2 E AL 2L A (AR, BER
Hh 2 A FE R URVE S of 0 250308 < A 25 T TR )
iy L Sk A LA MU ATl A7 o R, %5
Bl 1 BRI EE B AL , B X N2 5 530
FRBASIE | AR AR, B A e A T AL B2
A, AIBCRIE 8080 o 2 BT AR (G B, AN READ 11
Nt A2y 5 K2 4, R IT R 1 3 (4 i
T,

Bl TR S B A LSS A A R 20
TRAE S B IR BA O EL, FEF T AR R
WIS, R R A R R R IR N TE SRS )
Bl IR SR 22 AR R g 2R S A B AE {5 B A
P A O AERH A DR P AR A BN
HOOGTERE 5 H AT IR BBR R ER 19 5 Y
AL ; RERE VTR BI I TR la A7 PSR vl S 114 1] AL i
7 S ST B Ry ke,

Geit I [ oz R % L) 0 R
IR 2 R UEAT A o0 H A I A B i S8 4
Jr A S G R R S g T R . eIt
ROAE R s PR g D S PR Y i A, St
AR FE AR DA 408 22 0 20080 v A BRARS E m LAEE , a
A R AREAS B A B2 R i) AL 4
THEAER A O 8 i s PR T I A, Rs g |
OIS R LA 5 0T AN R E— Y IR, e T4



PRI A AP IR AN X571
IR R A B AT B E 2 HARFIRR,
S FE AR T X LA B | Al 2 A S PRy o 1RO
RS 2 B e B A R . B R
BRI ety e A T IR HERE R T (Y
W5 2, Bl o B B A58 I EA — i A4 30T )
P, DRI SR R A 17 32 B 2 Bt o W A R e A
P LR EOR AR X RGeS S WL R
FRAIPERN A S, B RS, RO SE PRI | 5
BN H BRSNS RO MG E R
I B ST B RO B PR TR R LS TR HAT
IRENERY, SR B B A i B i AR A
S SER I, de A EA A AN G I R T
FH ATEZ R, i, A REE I BEE AR R ARG

2020 4E56 12 #I (EES 332 1)

BHE DL A R A B AT
H. 4 &

ASBIEFEAE [ U 73AT [ P S 2R 3R BIF 9 STk
(AL, DA IR IR A R RE T O = 1), PR 1 PP
AR R IR IR, L2y ) 45 2R 28 e O A HE 2R
PR T 2 A B B SR S R AT S A A B
FREE AR BRI AAE STEM URAR T G -5 8K
PG AR B BRI ) AR 84 TRl E Y
i R IR | eSSy IX SE PR A OC T 24
P KB AC N2 R IR B A IR T I
AVINEIPRIR , A A RO SR TR A TR AN T 2 PR B
AV AL STEM BRFE A S VE HL3N 0 /5 2o e A A
T AR S, DA R A S BRI Y T R B A%

(5% 3k
(1] F, BRI, A . S A RGE FRIEBURY). TFIRIZE, 2009(4):26-27.
(2] P A R 07 . S 0 T B 4 R 8 o ARy SR SO RS BRBRE (2017 44 2020 44547 (138 HI[EB/OL].
(2020-05-11)[2020-06-25]. http : //www.moe.gov.cn/srcsite/A26/s8001/202006/ 120200603 _462199.html.
3] B3, HHERE, TP, SRR WO 5 R R SRR, T DU A AR (4 A A FH ), 2020, 53(1):123-

129.

[4] HANSON B, SUGDEN A, ALBERTS B. Making data maximally available[J]. Science, 2011, 331(6018) :649-649.
[5] FHRE. BRA RS ZEE R K] BEDIF, 2019, 40(4):4-14.
[6] ARt I NEBIIEE : 5 PSR IR M. JEat R A AL, 2017

[7] ROWLEY J. The wisdom hierarchy: representations of the DIKW hierarchy[J]. Journal of information science, 2007, 33(2):163-180.

[8] STEEN L. Mathematics and democracy: the case for quantitative literacy [M]. Princeton, NJ: Woodrow Wilson National Fellowship
Foundation, 2001.

[9] WALLMAN K K. Enhancing statistical literacy; enriching our society [J]. Journal of the american statistical association, 1993, 88
(421):1-8.

[10] GAL I. Adults’statistical literacy; meanings, components, responsibilities[J]. International statistical review, 2002, 70(1);1-51.

[11] SCHIELD M. Statistical literacy: thinking critically about statistics[J]. Of significance, 1999, 1(1);:15-20.

[12] 224 5. G R IR GeibRleE 5508, 2006(1) :4-6.

[13] 224k, RITER, M. KBS T /N ge it B A T 5 20 SN E ] BCF R 4, 2017, 26(1):59-63.

[14] kK. (5 B RF LM R T IRFMR R EEIEEI]. BALEF T, 2016, 37(8):86-91,96.

[15] V5, AR, AW, KT, A BRI ERR B RS/R D] T EEAAEE, 2017(9):25-32.

[16] FTrELR, Hk, mh22. BARE Mo . i BURS RE)). EEBER, 2016, 42(2):109-126.

[17] XVHERS, ARG, 2550, MR, AR A RBOM R 2R SRR 22 ). LAY, 2018, 39(2):109-116.

(18] K. REHEIICHIBAE RIFAFI]. B, 2013, 65(4):29-32.

[19] MANDINACH E B, GUMMER E S. A systemic view of implementing data literacy in educator preparation[J]. Educational researcher,
2013, 42(1):30-37.

[20] SKIER , ZE0RER. REHET 57 T ZUTEE R IR0 MBS A KA. iALEEBITE, 2015, 36(7):14-19,34.

[21] 2575, BWOR. ZUTEHE R IR PN bk RIFEN). ALEF T, 2018, 39(10):104-110.

[22] 5kAE. AL LR IRV SFRBERE, 2016, 45(4).10-24.

(23] 2525, BIHIE. RO RFR)) BEWIE, 2015, 36(9):17-23,63.

33



BALHEHR

[24] FLALH, s27rh. hEEAE R RO R I FE LR NG ] BEREDIE, 2017(6) :5-11.

[25] i, BOMGTTH2fag L M), Kvb . IR 80 i, 2002.

[26] EV, THH. OO RFEEHA LA SR, #E 58 243T, 2019, 33(7):1-9.

[27] TR, BrEARE 5T /N2y s A ). 308 SHEEIST, 2020, 34(1):34-42.

[28] Z%4, REEE. MIIAA%OR FRAYE BHORURER Bl S5 8. P EBALEE , 2017(1):27-32.

[29] thAE NRILANE R BB, 55 BOE BF PRARFRE (2011 00 [S]. Jbat: dERtImiiRa= i, 2012.

[30] HAHE A J A ] 2 33 vy PR IR (2017 402 )[S]. dbat . AIREE it 2018.

[31] Hr A N B A [ 2R 383y P BB ORERFRARIE (2017 0[S, Jbat . NREF ik, 2018.

[32] National Research Council. Next generation science standards: for states, by states [S]. Washington, DC: The National Academies
Press, 2013.

[33] AN RILFEZE . LS EE W PRFAIREARIE(2011 e[S, Jbat. btk ki, 2012.

[34] HEFIR. Goit B e E4E . PEST, 2009(8) : 59-60.

[35] 25\l F-, SCHOENFELD A H, DISESSA A A, %%, i JZEH STEM U E[J]. FF#E 4, 2019, 28(3):70-76.

[36] RTIEK, BRER. IRMIE, TS $erEE =4, 1993(11):4-9.

[37] BN, Bttt MBRAIRI BB R A O R IR R AR R A ER()). W ISR BR R4, 2016, 15(5):20-27.

[38] Fzife . ZUFH OIAEM]. 4 Wi 1. BIEE ik, 2011.45-48.

[39] RETEL, B, OIEFPRYBEST R BERE S 0 A8 S 3 ST, TR - bt - 20, 2011, 31(11):108-112.

[40] SCHUTT R, O'NEIL C. iRl 30 M. S, TR, 3. bt ARIRH AL, 2015.

[41] GUMMER E S, MANDINACH E B. Building a conceptual framework for data literacy[J]. Teachers college, 2015, 117(4):1-22.

[42] 3, RTIK, ZR4&0. B AR S ZE ME]. P EBAHE, 2019(12):31-39.

[43] BiMF, 2w, =4k BARRYRITEIN T 5 82E KM URER - 20b - 202, 2010, 30(4):22-28.

[44] 2242, WHIT R IR EEIR]. W LEE FBiéfi, 2009(1):10-16.

[45] #EIFHH. BleEdist S a5, P ESHE, 2015(12).24-26.

[46] s7 . B RARAES . Bod SRR OCR MM RIM]. KA ARIUIERE R, 2008.

[47] Bl . SAPERYE . BEERE ST RRHFRE, 2020, 49(1):3-16.

Middle School Students” Data Literacy in the Era of Big Data:
Connotation, Value and Dimensions

JIA Pu', SONG Naiqing®
(1.School of Mathematics and Statistics, Southwest University, Chongqing 400715; 2. Southwest University
Branch Center of Collaborative Innovation Center of Assessment toward Basic Education Quality, Southwest
University, Chongqing 400715)

[Abstract] Data literacy is a specific form of information literacy, which has gradually become an
indispensable basic literacy for citizens in the era of big data. The cultivation of students” data literacy has
also become an important topic in the new round of curriculum reform in primary and secondary schools.
The study reviews and analyzes the theoretical foundations and conceptual evolution of data literacy in
terms of proposed background, element attributes, method attributes, and structure attributes, and discusses
the data literacy that middle school students need to cultivate in the era of big data, taking into account
the developmental needs and cognitive characteristics of middle school students. The study suggests that
data literacy of middle school students refers to their comprehensive ability to master statistical methods

and information technology, and to apply data knowledge, skills and thinking to solve practical problems in
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Substitution and Transcendence of Virtual Manipulatives to Physical Manipulatives:
From Perspective of Embodied Cognition

WANG Cixiao
(The Research Center of Distance Education, Faculty of Education, Beijing Normal University, Beijing
100875)

[Abstract] With the development of the Internet and interactive technologies, virtual manipulatives
(VM) that simulate physical manipulatives (PM) have been gradually introduced into scientific inquiry
classrooms. Embodied cognition emphasizes the important role of the body and its experience, which is
closely related to the cognitive processes involved in manipulatives. First, this paper points out that
embodied cognitive theories such as cognitive development theory, perceptual symbolic system theory
and embedded cognitive theory can be used to explain the effects of manipulatives on learners” cognitive
processes. Then, this paper introduces the comparison between VM and PM and the typical research on
their mixed applications, pointing out the roles and differences of the two in inquiry learning. The
results show that from the perspective of perceptual experience, the vast majority of PM can be replaced
by VM; VM can surpass PM from the aspects of gradual implicit cognitive scaffolds, phenomenon
argumentation and dynamic demonstration, and nonlinear path of inquiry under effective constraints.
Future research should strengthen the analysis of process and multimodal learning in the application of
manipulatives.

[Keywords] Virtual Manipulative; Physical Manipulative; Internet Plus Education; Experimental Study;
Embodied Cognition
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real—world contexts. Data literacy of middle school students is of great value in social development, talent
training and curriculum teaching. Based on R. M. Gagné’s classification of learning outcomes, the
compositional dimensions of middle school students” data literacy mainly include three aspects of data
knowledge, data skills, and data thinking.
[Keywords] Middle School Students; Data Literacy; Dimensions; Classification Theory of Learning

Outcomes; Information Literacy



