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(RBMERFHFTER 300387

AREAFEAREEANERRE R
RO AT R DL R I PR W R R R
RIEAH RE. BT AT E HRBRER, AT R
HEMEE T ERMARBRBEMNGES. HEASE
AHREFEARENER, MXKBH . EFED)
& MARLGEXEAHEHENFETRRE
MR 5511
1 BESITIHE
EFHIT TR MEXF AR AT RS
Hifg, A% B ISt S RENL R g, B
FREBIERRAEN. FELANRBRHE
TS LM KRB, AV &MU T Rt &0
B, B HEETR IS EARAZNEENEER
TH DgkiEESH AT RERITEFHER.
SRV RE B THAR A5 o)t ) o R 4 vT BE X
Gt BFEMIEAER AR, ST RRERBEE
& R .
FHEERETTEROEAREE, BEAT
STEM 5% ARGk , B R A i S8 5% 25 52 Fn 348
HHAEH. B A ITHEBENRBRERYES S
STEM [6) B ## e i35 0. S4B &40 SR 7]
B ARAE - RIERNWE, BRS 54
FEEEI 4D A 2 AR, B B s B E
Fid, THRIREEHEEREE. iCE WA 5 &M
ZRELHREZKT —MEL, NRBAER
ARG A\ BERE AT, XM ABFEAS
Bt WA R A RIE AR R AL, 2
FESFTERESMAEREE N, F RBEIRE
AR H L.

2 #it5%it R4
2.1 “@it"RiR

i1t (Statistics) X445 R TSR B EPRK
1B R F M (standing, status, state, understand) %,
RINFRYBEXBRERREYRORAL. &t
REETHEMRFEEER ANEE BEX
SRR, ERHBBEEE, BE A E A IR R
SRMBLA. FE BRI WA SR SR BB K
fEHEAEREAR ENERESE. ST EHE
THERGET ST RS G, TR R
RAARTOR AP BT, T W4T ) R AR B B R
B B — 25 A  BUAG R A R

GEitH B MRS 4 A AR SR R B

BHFRENERGER AUABRE AR NA

AT BT SR R R BEE 1Y, T HR
HEFHAR, BERARRRGNETE  EEAHE
MBE, BT E N BIE R EE R, ER
5L,

ZGiESh S EENERBATL S AEANE
(D RES RS LR ITER: (O REMESR
HER . EREXEITRENITE; (3 BEEMS
TGRSR AR, FInF M E &
AMBENXR ARKITEMFYE BMHE
FHBTHLE ; (O SER E % TRk F 2 ge i, Hlandk
BT A S ITR R TR,

Shaughnessy % T4 58 78L& & & B B ¢
e : (D IEL i (Non-Statistical) : RZ 3 G it
FEE, MEAUGS BEE FHRERE FITE
B HPE RO (2) B85 483t (Naive-Statisti-
cal) . F| g & B985, Bl 2 (Represent-
ativeness) , 0] {# Fi ¥ (Availability) %, B3 £ %

O HEUH AXRXETET¥AHEAREHIE HE %S TIIX18—014) BrE BT IR,
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HIEERM G I ERME RN, @ F R RS T
&FE. (3) BHS 1T 1% (Emergent-Statistical) : &
AR AEMMSE I TR/ 2 R R e,
BRIERRNSHFEANEZR EFZd—
BEHING, BB TRV EETELNES
ERIE. (4) LRSI 1 (Pragmatic-Statistical) ;
Xt FHE ERENERXE —-ERER T/, 8L
AR R AR X B RE UL X, B X (e R B
PERRIE UG HER, IR A R L

SRR THENEEESHEKE AENE
H P SHE . AR S RBRR K, HE
RERARG BARARE. Bl AxE
B—EERENWASNIHAENEREPHE
H43E 1. AT DAL — 28 B RH E EARH E TR/
ML, EEERE, KBS TR, RITA LIS
W RSEHAREEEIRA S ). E450T
%X Rao N HFTB A%, RERE A EHHN
S BRI AR RS B R B EH G BT H
B R, S g TR E—A TR RS
EitANELE S A HEL RN, TUHEE
KRBT EAMRX R, BASE TR KA
T S ERENSI TR ER S T, BT
EigRE,
2.2 FitR4%
2.2.1 ftAR%itBH%

S5HMPEEH LR TR E AR E
%, SRR ERR RSB EHENEEN, ST
BEER BARNIRE, BETREHRIFTESN
BHEF, AN TER—-RIHERRNIE,
AN RIE B BH RO FRER BN
& gt B ke y B LA K S BUAN
BN, B AT RESITIBN XA
BIGHBEAEAE L X FHAR T ERERE
PRI A PR ; 7= A A HH I 5T 2 BT A B8 A % 1) A

RFGHBE, PR ERA . A TEH—&
Tl A E SR A BB 4H AR LA 58 B0 21 3L BR A TUH
Bi5, 8 7TREBEY, B— ) FAERLAL TR
50, R E XL & FEGHER X, LA FIF 2B
RGTHE. Chance B4 1HERSEE XK, NRGEIT
AETEMAMEERTULTEREE”,
X L8 B A5 AR 7 TOAL AN TE B o Fw] B B en ]
RS MM T AR PR R R R — M

g REE A RA N EEEX, CEEE
BHEINE AR BT EBRRESH TR
L, ARTHIR R B IR R SRR TR, T R R
BER AR ERFETHEENE—IHN, 8
BLEMNET R, BE ARG L. L ER
HAREERRE S, IR EAEE N EL SR, &6
BRIEHREENTRAE, QL TERNAR.
BRELFTAER,EMAEFHEITBERHE
WHLFRE R ERPHNAC EREXE
o () BB ok v L™ B R, W03 7 R 7T LALE R
MNTR-NZATRELKTR EHHERRE
KAEFEEL, BMER TR . BRESIEH, B
AFREXNEROXR, TRERRRE. it
TRIGBEEMSTERILFEE, TROERER
fITRESS T AN B2 7, FF I8 #1287 09 2 TR
FHRBREARXR St EER—MAEERE, X
MELRNEE RS BEEX AEENEITR
HULTEBEYE AEE R TSR SR
BEE EREXBEFEHEHERE; HARBERN.
WEERE S RS 88 .
FRZFNNG I BE R —FERRG )&
EEEES, CREERERE MBUEA &
THRERBBRGLHLES, AR BEE TN
fRRREH R, TR 4B BT HITH
SR ERITFFETRENET A% A
RREZENLHETR, RE, Y4 10TE RN, &
ARAIREST , XN BT 2, 215 A
BREMEE, BETERNER. PRt E4a
BN EHE: R ARSI, RIE. 258
B AR R IUBE 4Rt TR BB A R
BABE B B s M BUR A4 S HER IR E 3
EHBEE I BIE N BREE, A ERNE
XERTRYE, ARRANERET X EZERELTFH
BUAR s X 40 P B 4R (B B30 S REHE AT EL B IR B BT
LYEHTHRITER.
2.2.2 TREGITRENBLTE
GHRRATABESH ORI, TERERS
BB R AEHRIE S, HITHE
B, B LM ERTREAR, TASEREEM
B, X PSS R S AR g R IR A B AR R
R AFNESERERFILRIEEE RN
A FBE , EATRRZE R RS,
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BREGITEEN S EREITAEP, R
NLF/ERRBRAITHSEMHER; BitHEKE
NEAZBERNSE, BRIFLEREET
B R B, BRREUZBHRETIL
B, FE AL SR Bkt Bt S5 B8 U A AR . DO AR
BRRESZREN, REAFRMREANRE. ER
W B F—FF AT B A L. RERELY
TR BABENERE. S BEMFRE
B, BRI U ERB TR EZMHEEMER. T
FR— 8 B 2 AR £ WRHE. B
BT — Sk, A 2 5 AR 9 38 Bl A $iE
RIURF LR IRRERHE.

FHERBAAERERNRATR. BXE
NEY MM, R BR T RERRES , LB R AT
BHETRESE S HIFE. ARHERT L ER
- EEAR T ENER, TAX R R —E
REEFERNPR. BEERBERIREN
FEEN R —F B ReyE R, Fai188% &
R EFFUEIE IR ER.

3 ZiHRFEN
3.1 HitESF

MTER B EMEET R RELEF
(Literacy). IR BB RF M AER B EESEF,
HERRE—B/NCEMNER St f 2R
S 55 ERARTE SN, [ A 7] 1542 32 1638 A B0
BEERITEREES.

%51 & 3% (Statistical Literacy) 2 B> AVE
1M IR E ZKAE T AR LB RE, A R m
TEMSHBORA N ARRE, BREERFS
B AR A AVT BB 2 ST Al 2 47 JiE 0 o B B I LA 12
YE. EEX B 4 it th & B ikat, Wallman ¥ 451 R
FRRE SR FRAR AR B VRS L BE RN B B &
EPRGEITERNEN  EERFERPUKITR
AR R BE 1. Y Lajoie, Jacobs & Lavigne 1A
HETEFRRARIIBEHAERK . E. A
B EME TAEM XM RIS A M AT
REEEBREITHES (WFEMNS . EFLED. A
R L I B RS R EAE P HXE
RMGIHE B LT, WA B LR 88
H. AMIGEF A B B A B B EBTEMHE
HER, Bhiedsit BEE YT ARNEA
ABEE L. AMTEAR ABE SR S H R BB

BRETERNEELRE HRERL TR S
e FEELp EH .
Watson(1997) AW B G R FHENEH
HEHTIE BB R T A R B (D XA T AR
BREREE OXMASTERST ZHNENE
IS THE S AL R ; (3) MR REBUE Y44
IEMMEG SRR RENSE, M ARSUR
Bz MR G RF TR ERFRLITR
R — 2R B, BB  BUERIE B
TEXETE T REME LA R e 28, 7 S5 S A S O B
fRAERL E EE A ZAAR X R,
EERN R ESSITH T SHEF LB
HELU RS 55855, M ERERNE AN
&, BEER AR IEMB RN AT EEN R,
BRBENL” AR S AL AR, . AT F
M ST TR VLR B AR (R A
HIEH SR F AR ; EFE T REEA TR
BRI, U
GHRFEBAOAANELTE . LITEERN
¥ AWRTE , T2 AfT88 M IKF B FERt 4R
HEEIHE B IR MR 51FET Gal 1. 4K
FEEFER X G BB G BT R A
VAL ANYEE B BB 77, AT BB G5 % B A HE 0 4 3 OF
AR RE /T A e BB MK IHHE B Mk
WIEMEHE R VLS ; 1o S S i Tx 2k
GEiHE BRI R, Bl A I35 B & SR AR, Xt
XEERNE XNEE, REMIIAESIEH
AW EE. gt E S aERRNERS
H¥MEABSMTE. TRELRKITARBEN S
X, BB E RSN E AL LIRS, e MR
ARMBIEERHE L U AMNERBRES NS
RS RS, FHEAFRTR T SIS B
FEEBRL A, KB LS RSB R ERRN
B RAIF B AR T HIE S SR S8 ;
TN SN, 2 BUsE R, TR
NHE BRBRRE W, T BEARESTHE R
RERWR, TRENETZIREAEE NS
O A S BUA T SR A s, U
3.2 ZITEFER
GHRERFRR-FHELRNEN, AUFE—
HABRE (R, B MEE), MAFER SR
B AR B4 S E B AR B MM EE
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Watson 1 Callingham KB R H 4 THE
FRATBR: (1) BRAMFER; (DFEEXH
B OTE RN B EMAREA TSRS, AT
BB RS EFH TR OOA—BHE
fROEE S XENSEERERER ; (O
EIXAF B (B2 FEFERASIRE, AR
AR R SCE A ; (5) AL B HER
XELARMAUDSE, BERISHER BT
R ; (ORAIEHEEERRERKNXEAS

R R T I  TEE T B , BESESE B A 5

R BB S MR R D,
YBEAXURGE 2N E RN, 8%
HRARERRTHES. BLWESRITEENE
B FENREISHEREWHITR, UASNE
MXEERHT L. BRRARERTEHONRS
RS FZS B 5, LA AR 46 32 4 7 R 1R R AE B Ab
EX LSBT . AR T E A B BN

BRI B, e LKA A EMBEER A

HEGHHITR SXETRZBMHEELIRR, UK
XUTEMMAERBTHRE2ANGEL. BRE
FRBEATIABE A ESMBERATHHREN
KINEE. HEBEY RN FRBENRER A
BHEBRIE T HOYE. B—-MHERTA IS
HIES, MHABREHH TRAENNEE
YERE LUR T B & B 2 3 R,

3.3 GitERFHHIGRE

G RFHRBREBNTHR ., LLRFER
BEESITEMEITRFHHXGER, ULARE
AEFMIRR P UG THERIER R RE. A8
BHARITHAERERETHEEMLE. EEA
NIERSEH, B ERIERH2BF AR
BERBRA N IERA S BOE R B R A T
[ BRI R A AT 07 B, VR AL S BHE R R
RINRESR PG EEME.

Gal REAHRFERRBEELNTEE
£ (DIEBEHR; O HITHREAEEHRESR
T BRI R EAARB R, TR
BERGHHERBIEL) ; (DEEMIR(EEZ WS
WEFHEEDR; OERRREIRERRIE
FEVTR IR HE B iR B EMAERD; (5
AR BRRREETRENNEITER
RRTRRHE), UG R IR IR AHL ) B e, b3

BHEHE, B REREONREE , L8R RHET
B2, RS AT BB B RFHEHE
RYCHALRS5ELBRNESR.
4 FERGITEREEDBBRNRE
4.1 EEXETEER, RO PBEEIAR
BRZGHTRFNZEE T RTTIEX 27 fE A
UERNER I ERR &E BT R, L
HEAEPAE RIS E AL AN 2R {E S B R AL %
EZEIGITHFE SRR, RETEER, g%
R AIAR. PP RAOH AR AR Z
EEEE, EEREN 4, Ef AR RER, B
TEER Ly T AE AL O
FHEENEFHEN, EERTN A REN
B, REERZVRRM T B i v B
B, BAEE MR R PO ERES),F
ZEE R BER, (UREP—MFEME N I
B, PR AR A BTR RORE AR SR B A
%, W LU A 23 AL Al A A AR B B Y AR 4.
Bakker f& ] : S 4 {1 B FORHE T AL BT,
B 1] X SRR g 28
S, F E IR I AR AR
L EMEE, MARK ST BRI B SR —
AR, F A W TEBF LR HIRE, FI0 B
B AR A B (E AR S (L
4.2 BFHRITEARNBE . ANENSE
FEXCA RAB BB R, ARG 2 R AR
BRIBIRE B BARIR R, TN B AR DRI ()R, 2 A ]
S 5O BN B (B, AR U TR
KEER B G R E R R AR A 7 |
ZRIN T RHEITRE, 24 R R DR 51 R
T RCEEE. UG KRR
BIRERHE , S ERAH X G ENE R,
— MR F SRR B AR TR R RIE R BN
HELEHMERRIE. FEPHRGHE R RE
RITFORNFRRE, T S U B B B
REHE P EAR GO 10 %, 2 A XT 5
THE AR BB B 89 A A AT S R BTk
AR B B BB 45 TH e 4 24 K B R AR 1. e
SHEFFEZR HEMRY RERET P.OW
B — 050, SFE . P ABCRIAR BN (LR K
FRTESR, TR SRR AR M AR
RE AR EASCEERRRAPHER
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REH MARKERABRENSRRER
i‘f‘ﬁ [28]

Saldanha and Thompson #§ H : % 4= 7&
R RERS T 8R X T 8 B X 5% 260K F] B IR B 4
I SAR A B, M Tt R RAE T,
BEMTEMS I, 24 BRES HRES
BRI 7 RS, H RS ARG HE A B H I BE T
ETRRE R A X K R THRIR EEREE
Kt BARFEA R B GTHE PR IERE, B
ffi 1Bk Z 2 BB MR 58K, B o  BE
F1. BRI R H VA AR R R R B IR
T e R B At A FR A AL HEH AT RAGE— AR
WA, &R MBEL 2R RREWAIEE,

O NREEEET AN EE; RS AR

EmE, BT 5 B C W R MET L ERE. A
ITE MNP B R m R, (H R A A &
FIHAR, MR B C R TR RS AR
34230 NEUNRPGE: Ran ¢ =2 L Al
FAREHEBREBIRE " HA T, B MWE
HMEREMARTRA LRTEEL. AMIRA
FERAH A M P G TR B MRE ST, iT i Mg
BT S E B R BLHIRE S
5 BIHRFHARBR
5.1 REBEES,EREITHIR
B E TR ABORE, R E R 4

ANEF AR R EERE S , AR LR
HE R, English, L RALBEEZTERE
BEREKaTE, FHLTANRBHERBE I
1. PO AR B LB F 5, i gt
FEMLMRE T, s BN R SR ERGE
71, AMIRES B G FE AT H R AEW .

- BUmIEFRAE A B BE R (data sense) , T
BHEAREHEFE, E-RA NERETF RiTaE 1L
FHERGE. FEESEHEFRYERFR, EH
B B4y 4R, AR RAETE R 2 BB , LA R
B R B 8B R EB 2 M B RA % iR
FIg AT, NGEiT B R b REERTE B4R, fE—
SR AR, B3 XA Y B , F TR A
AIFRIER. INREERHE M EEILR R 2. 5T
P AMNEFEAZERHR > EREEE, B4R
WEHM B T EZN B EEA AR EEE.

5.2 FL4itHRE

FEBEFEAMGERARELREN R D EGE
Gt BAMBEERNE L. AN EREIANR
MARA AT RE R R R, BUE(F R - FEM. M.
Meletiou— Mavrotheris TA R 2 X 4+ [a] 5 B %
RITEAE 7EAR KRR BE AR T TS (R 5 89
RRIFEANIFTAL RIS, PR R G H R EEEY
wHESERARENKE, EEEAES S5 H
230, BN 5 AR E R OARER T 2 8%
BE, EBSTHE, RIEBRES) FA T
fh ) BER S IR R, '

S RERE 1 AR SR AR RIEAR R U R
FHR (BN, R TFHREA R/ DGR, FEA AR B4 ) LA
HATHERSR LR, S HEEEANLUSE T BALE
EENERSITERN TS SRS ET -4
i AR EAE NS BENE THEEEL R
BTN, it HRFERSHABIEMER, L

FRAER BRI SR KE. INRAFEE

RSP BIE N, RIBFTEINSGR, A
FiE LG T RHAT O, N i 55 R BN R B
FETRR MG, RGO EAR , X A
KPS BB LAITHL.
5.3 BRgITER,MEWH
5.3.1 FEidgitAEREEEEhBIEEY
FEBEESETREREBRIFEARE
B, LB R BER R ST L. B R AR
HATEEH A, M HEAANRERSES
HBA . {ERBIE AW BERE R R LR
RIER, P Bl o 5 R B ) f /R DA K
BB EEEH, AR A AR R R, ik
BB R AEERENE L UK
InfrE R ENIREREN EABEEENS
T A, BEB L ER 553 B EORER & F
RIS ESE PR X, :
ERGTERILEEMERGPETENE
3 UERRERFRE M EEE. ETRRRG

BRI — LB, LU RO R MG R

FRIABWGETHER IR BRRENE LE 1
HEREGHITZRBOT WG BEE S, PG
B AR BIR S KR AL, EHET R, 5
FTH#EEEEHE, I BR HBE MR, LI
B SCF LB AR
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5.3.2 WRFLMAGITERENLE

EERETHFED, RRZEFRIFHLK
ICRAREFETER S BEERDRERES
THE B SN 4Lt HE BT BE . Friel, et al.
(200D MG EIBEHE N IFE BT, 20
EABRIRAMT : (1) EEREE (EW A
REFIEY), MR MFER); Q) FEMKE
B8 P E P REE S B R LR B S T
BB ; (3)XF I (LT B b, 4 D
ZERIRRFRTHERHOPRGIES, FRER
FERRARITS) . B B AT GE T SR, A5G
WX FERETARE T, B RR IS R E %
BHEE AT AL 2026 B, S X R R I
B BFHTNT B, A B ERIET B4
TR
5.3.3 EW&ITERERN

ZFRRM S HEUNBERFHE
WERME, FEBAMETMAREKRER, WA
BRSSPI R BB N IF AT BB 2
TSR R, BRATREE =B K. (DR
EROR (EE MG E PRI TR ; (2) g
BORl G2 I GETHE R BT B 1R 8. 4T LB
HH REFRZ R KRR ; QI BETTH R4
HEFBETTRS BR R RS & LT
B BB E S, FERBUS TR PR
B ER AT B HE R, TR SR R
KLZ EIHIR R BB 2 4 T BER R R AR M () 2EAR.
5.4 FR&GHATHRLEF

FE—RFIK T JLEX REHLA 76 B ZRAR 9 B
T FRARRR AL TRATIRAL I
BRI, A B T4 BRA BN T B LT
PAHBRF XREA B TEBRENERESHE
TR "Gt 2R A R RS sh 0
fegts, M AR T AR IRHEZ MY
REmhgRi R, 7 B e R RIEIEX G TR,
BHTRATFEEES S B #HA 1, 3
RFMNEE TS RNIE, REHLPRXRE
BB, MA R #ith 2IER K RAGR. i
BACH B F AT @ R B ¥ E PR
B. FAEEREARE RER, RS TR
SEHTHE MRE YN BERRARIFET
R R, B R EERERRRT R, X

BT 2R A 4 BE 7T LA 27 AR A RE 1 B AR R Y
7R

WEA B ARG (Fln, Zar
RSP, REBEE AT, AR SR Z
KRR, B T EN AR B R L HE R

C(EREANEF AR, TIARMIE 8 5 L

AAF/NEBESHBILFRE RFEN SRR
SRR A, BRI ERE AR MBFERE
PG HEE. BA%¥E Seiji Maki AR, B¥4
WA REMEAE RGBSR RS
TR MK A B T X — BrEG. B R4t
HERHNSHSNEESG, B RRENIEE
RBU BEHHF BT BB EH#ITEE
RGNS R T EEMET RS,
X KR, 4 A SRR R R
NEREBEENEX. A AERHEARE TS
R Eh AL B 8 RN E B, AT AL R F
B FAEAMFEARESHBARDZESE B
ARSI HES &, e NP RER R
FRE MR AT ERIL e T IRR
BABBHEETHER, FEEEHTREARR.

254

[1] S. Tacoma,S. Sosnovsky,P. Boon,]J. Jeuring,P. Drijvers.
The Interplay between Inspectable Student Models and Di-
dactics of Statistics[]J]. Digital Experiences in Mathematics
Education, 2018,(1):1—24

[2] Jane Watson, Noleine Fitzallen, Lyn English, Suzie Wright.
Introducing Statistical Variation in Year 3 in a STEM Con-
text: Manufacturing Licorice [ J]. International Journal of
Mathematical Education in Science and Technology. 2019,
(2):1-50

[3] English, L. D., & Watson, ]. M. Development of probabi-
listic understanding in fourth grade[J]. Journal for Research
in Mathematics Education, 2016,47(1):28—62

(4] S. Budgett, D Rose. Developing statistical literacy in the fi-
nal school year[J]. Statistics Education Research Journal,
2017,16(1).139—162

(5] Shaughnessy, J. M. Research in probability and statistics:
Reflections and directions. En D. A. Grows (Eds. ), Hand-
book of research on mathematics teaching and learning[ M.
Nueva York: MacMillan. 1992,pp. 465—494

[6] Rao C R. R. A Fisher: Founder of Modern Statistics [A].
Rao, CR, Gabor J. Szekely. Statistics for the 21st Century:

Future Applications of Methodologies for applications of the



26 KFEAR

2020% H#59% Z9oM

futurelM]. New York: Marcel Decker, 2000
[7]Wild, C. J. , & Pfannkuch, M, Statistical thinking in empir-
ical enquiry(J]. International Statistical Review, 1999, 67
(3):223-265
[8] Chance, B. L. Components of statistical thinking and impli-
cations for instruction and assessment{]J]. Journal of Statis-
tics Education , 2002, 10(3):156—179
[9] Jones, G. A., Thornton, C. A., Langrall, C. W., &
Mooney, E. S. A framework for characterizing children’ s
statistical thinking[J]. Mathematical thinking and learning,
2000,2(4): 269—307
[10] Garfield, J., & Ben—zvi, D. A framework for teaching
and assessing reasoning about variability[J], Statistics Edu-
cation Research Journal, 2005, 4(1):92—99
[11] Wallman, K. K. Enhancing statistical literacy: Enriching
our society[J]. Journal of the American Statistical Associa~
tion, 1993,88(421):1—8
[12] Lajoie, S., Jacobs, V. & Lavigne, N, Empowering chil-
dren in the use of statistics[]]. Journal of Mathematical Be-
havior, 1995, (14); 401—425
[13] Watson, ]. M, Assessing statistical thinkning using the
media[A]., Gal, I & Garfield, J. B, (editors), The As-
sessment Challenge in Statistics Edufation[C]. 10S Press,
1997. plo7—121
[14] Watson, J. Statistical Literacy at School: Growth and Goal
[M]. Mahwah, NJ:Lawrence Eribaum Associates. 2006.
P. 248
[15] Lyn D. English, Jane M, Watson. Development of probabi-
listic understanding in fourth grade[J]. Journal for Research
in Mathematics Education, 2016, 47(1); 28—62
{167 [21] Gal, 1, Adults’ statistical literacy: Meaning, compo-
nents, responsibilities]J]. International Statistical Review,
2002,70(1):1—25
[17] Sashi Sharma. Definitions and models of statistical literacy:
a literature review[J]. Open Review of Educational Re-
search, 2017, (1) ;118—133
[18] Travis WeilandProblematizing statistical literacy; An inter-
section of critical and statistical literacies[]]. Educational
Studies in Mathematics, 2017,(64): 345—371
[19] Rosemary Callingham. J, Watson. The Development of
Statistical Literacy at School[J]. Statistics Education Re-
search Journal, 2017,16(1).181—201
{20] Friel, S. N., Curcio,» F. R., & Bright, G. W. Making
sense of graphs: Critical factors influencing comprehension
and instructional implications[J). Journal for Research in
Mathematics Education, 2001,32(2):124—158
[22] Patrick White, Stephen Gorard, Against Inferential Statis-
tics: How and Why Current Statistics Teaching Gets It
Wrong[}]. Statistics Education Research Journal, 2017,16
(1):55—69

[23] Groth,R. E. Working at the boundaries of mathematics ed-
ucation and statistics education communities of practiceJ].
Journal for Research in Mathematics Education, 2015, 46
(1); 4—16

[24] Ben-Zvi,D. & Arcavi, A. Junior high school students’ con-
struction of global views of data and data representations
[J]. Educational Studies in Mathematics, 2001, (45),
35—65

[25] Watson, J. M., & Moritz, J. B. Longitudinal develop-
ment of chance measurement[]]. Mathematics Education
Research Journal, 1998,(10).103 —127

[26] Bakker, A., & Hoffmann, M. H. G. Diagrammatic rea-
soning as the basis for developing concepts: a semiotic anal-
ysis of students’ learning about statistical distribution[]],
Educational Studies in Mathematics, 2005, 60 (3):
333—358

[27] Gal, 1. Understanding statistical literacy: About knowledge
of contexts and models. En]J. M. Contreras, M. M. Gea,
M. M. Lépez—Martin y E. Molina—Portillo (Eds. ), Ac-
tas del Tercer Congreso Internacional Virtual de Educacién
Estadistica. 2019, Disponible en www. ugr. es/local/
1qm126/civeest, html

(28] Groth, R. E., & Bergner, J. A. Preservice elementary
teachers’ conceptual and procedural knowledge of mean,
median, and mode[J]. Mathematical Thinking and Learn-
ing, 2006,8(1); 37—63

[29] Saldanha, L. & Thompson, P. Conceptions of sample and
their relationship to statistical inference[]]. Educational
studies in Mathematics, 2003,(51);: 257—270

[30] Callingham, R., Carmichael, C., & Watson, J. Explai-
ning student achievement: The influence of teachers’ peda-
gogical content knowledge in statistics[JJ. International
Journal of Science and Mathematics Education, 2016, 14

(1):1339—1357

[31] Kontogianni, A., Tatsis, K. Investigating adults” statisti-
cal literacy in a Second Chance School through the teaching
of graphs. Adults Learning Mathematics: An International
Journal, 2018, 13(1); 46—57

[32] English, L. Promoting statistical literacy through data mod-
elling in the early school years. In E. ]J. Chernoff & B, S.
Sriraman (Eds. ), Probabilistic thinking: Presenting plural
perspectives New York, NY: Springer. 2013, pp, 441—457

[33] M Meletiou — Mavrotheris, E Paparistodemou, Developing
students’ reasoning about samples and sampling in the con-
text of informal inferences. Educational Studies in Mathe-
matics, 2015,88(3) :385—404

[34] JM Watson, The Role of Cognitive Conflict in Developing
Students’ Understanding of Average[]]. Educational Stud-
ies in Mathematics,2007,65(1):21—47

(F#F 427



42 HFER

2020 % #59% FoM

B, BURRRE . BEXTFHEH. W s, “5
FEYRZRFRR, 4 F 54 &0 FBKRU
cosacosf”, FRALEHES (FRX 3), iTH =
HETERS, XIZEXMFEE W M BEH%

HIE.
_sin(a+B) _ sinacosf+cosasinB
tan(a+4)= cos(a+p)  cosacosf—sinasin?
ERX2 T, MERTE]
sin(a+fB) _ sinacosf—+cosasinf

cos(a+B)  cosacosf—sinasing
_ tanat+tanf
1—tanatanf’
B#A3 T, HESTRE2

4 BEEil
4.1 RITARESRHHUM@FHH

BIHMA/R(D « P » AuSubel,1918—2008 ) Mk
FARBUS B AR, R T BT 8BS RE
WEEFIBREMBR A, WEZE R ——HH,
HEREAER R RS, BEEH
HE HTHRE-BREEXINBEZIMENR
WA RITHAE. RERAZLMLE
W, By~ BAMEINE PX—FK,H
BEENHERUET MBS DBE—F
a—8K BEETHRRAR MEE STH
RE”, NEEF R HER O FRESR, L
EHBESERUTHNBATE. HRETH
JREE¥ T, R BT IREN A T WA 5]
BAOARERE. BEEVHEIR BRER
“SITHAE” AR THAENEY, LB
SAMRAEWIRRE. XBERBFENT , 55K
HAGTREE , W SEERNT, B TH 8%

tan(e+8)=

R RFRRAREH. FHREORT, ERW
BEITHAE HRGR

EILEE, ERSMEEH— SRR T T ER
7 HEE, R ETHAE EAA MR
ERE LA LA T8, tl UME T2

AL CREREEN A SRR G BB,

SRR, “RTERE FER LNHRE T
HALRE HIHAERK AR ES Y
4.2 WMARREBEISEHEFE

B (Dewey, 1859 —1952) B T B4 K =
MOHE. B EIR A BT RIRTTEE; RELT

CWRTERETEREINE L. VHEER

TEFRPHE, L F A AR I Y4 BRRH
AT TS =R E, & Tib AR 8
FH. ARFBBLXWER S, IR S
RREES AR FILFE R SE RS
oAl , BOA B 5|4 E RN AT ILA R
BTRMREIEN, KENETREALHBEH
Hrii, B E A MIARE R, REHERER
R KBRRWRFER T BENGIBEPRE
IR, 4 R “TE "B BB LA B0z R R,

£ pd

(%8 XTHAMEN =ZARRHEFH—TEEL] K
FH,1992(02):17—19

REEE, pEREREAHFGITIM], L. BEHEF LK
#t,2016:21—22

BIERF. ¥JR-¥JCEEMESFEE(M] 4t AB#
B RAE. 1994, 252

[4]#9% - #EL. RAVMEAIBEIM]. BHEALX#E, 3% LR P
E& Tk ARt ,2017:17—20

(EB% 26 7O

[35]) Friel, S. N., Curcio, F. R, & Bright, G. W. Making
sense of graphs. Critical factors influencing comprehension
and instructional implications[J]. Journal for Research in
Mathematics Education, 2001, 32(2): 124—158

[36] ] Garfield, L Le, A Zieffler,D Ben-Zvi. Developing students’
reasoning about samples and sampling variability as a path
to expert statistical thinking [J]. Educational Studies in
Mathematics,2015,88(3) : 327 —342

[37] Bolch, Charlotte A. , and Tim Jacobbe. “Investigating Lev-
els of Graphical Comprehension Using the LOCUS Assess-

ments, ” Numeracy 12, Iss, 1 (2019): Article 8. DOI: ht-
tps: //doi. org/10. 5038/1936 —4660, 12, 1. 8

{ 387 Seiji Maki, Tatsuya Horita. Comparative Study of the Cate-
gorization of ltems of Statistical Literacy in Mathematics
textbooks of elementary, junior high, and high schools in
Japan[]]. International Journal of Learning Technologies
and Learning Environments, 2018, 1(1).79—92

[39] Maxine Pfannkuch & Pip Arnold & Chris J. Wild. What I
see is not guite the way it really is: students’ emergent rea-
soning about sampling variability. Educational Studies in
Mathematics,2015,88(3) : 343—360



