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Abstract: This study has the following two purposes: first, it attempts to capture the
framework of statistical thinking from previous studies; and second, it examines statistical
thinking in classroom practices based on data application. With regard to the first objective,
“A 4-dimensional framework for statistical thinking in empirical enquiry” by Wild and
Pfannkuch (1999) was reviewed, and the importance of four “dispositions” as a foundation
for statistical thinking was confirmed by showing their link with previous research on
statistical reasoning and metacognition. Furthermore, the usefulness of the presence of
others was shown while examining the relationship with metacognitive knowledge.
Regarding the second objective, third-year compulsory-school students’ appearance in class
showed that their personal values influenced their decision making abilities; moreover, in
addition to their own decision making, the fourth-year students’ awareness of others could
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lead to higher-order decision making based on multifaceted thinking with a strong focus on
the data.
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BB EEICB VTR - 5% B LT — X OfF AN #a Sz, INERE K
FHZBW T b4 R EEME (e.g. BH, 2022 ; B4 DK &+ KEZMHE 0w E T 72 F 5 -
Boriiamma, 2018 ; 17, 2020, 2022 ; fiocimsg, 2019) BRI TEY, MEAHEEO LY
—EOFRENBK LN TND,

— 5T, BARFINSHEICIR P ZBESBTFHE RS (2020) T, [HEHEEOEDMEL S
OHZ L] PEREEED1DELEEINTEY, /MEREBNORFPARICEDLETO LY MR
FOROB & ZORENPRD LN TWDH, WNERFE S EEMAN (EER) (2iX, R85
T =K e N - KEIROD B DD EEN B HFEIHEE T rE X (Wb D PPDAC A 2 L)
DR END L9120 CUIREA, 2017, p.68). ZAUICHES Nz Zob B 38 01 3 2 B 23 i
HoHNTNWD, LoL, ZOBETH EEOHRMICOWTEHELETXTHRHEL NI T
LT TRV, ZOMEHESORMEZHLCT S Z LT, FEHRERREREICB T S
FELDEEEZRZDZENTE, TONNEBEL CHBOBMBRCREZRIEATS 2
EMNTED, LIEDoT, B - BAICHE T DR DA E U | A 70 %
ML L THREARB(LE DR D/ AREREICE R Z H TT, MatiESZ oM ZH 52
IZLTWVE 720,

kXY, KEEOBWIIKRD 2 5TH 5D, F 11T, FLITE L 0 N EZE oML E & 5
25 ETHY, F2i0, T —FOIFHABEEKICK T 2 RERED OMFHNEZ ORRMIZ DN T
BERFTHILEThHD, TOOIT, FTILETHIE L LT, PPDAC A 7 A3 R &z Wild
& Pfannkuch (1999) Z##Ei 45, 2., ZOHRTRINTWD THEIEFIBFEIZ X 2 HEHE
BD 4 WIehE A 128V T, PPDAC WA 7 VIEHEHIEZ D 4 SDOWILD 1 > TLo/ie<,
ZOHMEE LT IXE (dispositions) | 2R ENTWD Z EICERT D, SHICHBINHT & LT,
BHPE TR SHFLEERBIAT o127 — X OIERERICR T 2 BERIREZ M & LT mEERE
(LM, 2022) &2, Af TIINEREBICRE LT, BEHARTFEHLDRIZHOVWTRLT
W<,
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(1) TEIFMAEICKDHETHEED 4 ZxpfAH1 Wild & Pfannkuch, 1999)
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* Interpretation GENERAL TYPES
+ Conclusions ~Conclusions Problem : ; * Strategic
« New ideas 4 g" ;‘f’.""‘-' '“’ﬂ':;j”" dynamics — planning, anticipating problems
. z N . efin T 7
Communication g proie! — awareness of practical constraints
Analysis Plan + Seeking Explanations
Planning

Data exploration
Plunned unalyses
Unplanned analyses
¢ s Data

Hypothesis generation
* Data collection
* Data management
* Data cleaning

R )

* Measurement system
= “Sampling design”
* Data management
* Piloting & analysis

* Modelling
— construction followed by use
« Applying Techniques
— following precedents
— recognition and use of archetypes
— use of problem solving tools

TYPES FUNDAMENTAL TO STATISTICAL
THINKING (Foundations)
* Recognition of need for data

+ Transnumeration
(Changing representations to engender understanding)
— capturing “measures” from real system

Decide what to: Judge Generate Imagine possibilities for: — changing data representations
. b_rehe_ve ) « plans of attack — communicating messages in data
3 ;".’"f'";’ ferenteriay * explanations / models » Consideration of variation
sear Criticise k * information requirements — noticing and acknowledging
ici - :
Check against Information and ideas - m“““""ﬁit':ii:'ociﬂlljmnfﬁf:; ﬂ: purfz;.cs of
rferencepoini: N, Jf 3 Inemaly — explining and dealing with
N ihieny Nterpr® : — investigative strategies
* Read/hear/see * Reasoning with statistical models
s ﬁ;ﬁ;‘g;}; s + Integrating the statistical and contextual
« Compare — information, knowledge, conceptions
* Connect
+ Scepticism
* Imagination
+ Curiosity and awareness
— observant, noticing
* Openness
— toideas that challenge preconceptions
* A propensity to seek deeper meaning
* Being Logical
+ Engagment
* Perseverance
1 ERMHARICE SHEHIEED 4 Ryt Wild & Pfannkuch, 1999, p. 226)

Z OPSHIM IR E OBEFE AT 572012 4 DOWRITCIC L VRIS TWER, 20 4
DDOWITCINEFINN S D DO TiE e, TR THRBICEBIEINDI LD LE SN TWVD (p.225),
Fo. TNSITHEFOMBAED D L TEREODE 2N LESELZENTE DN, Melvd
WHAORBREZETIT Rt XbnTnD (p.225), fEH - #A (2019 <Tix, TWild &
Pfannkuch (1999) OB 4 —5 CTHOIUX, MEHFEIC X DHGHIREICI T 2t ES
EHOMNILIEZ L] ELIROEIICEHEINTWD (p.364), ot 1 TEEFHIEEZEY A 7 1]
X, MR OF TED IS IATEIL, MEEBEXL2ONE NI TEIO T Bt R %ERTHDT,
PPDAC YA 7 V& LTHIBND, Wit 2 TREOME 1%, MR EICE O TEbiL s &
OFEEE LI LD TH D, Wit 3 [ A 7] X, HEHIEREICBIT28Z0 7 vt
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2R T HEDOTHS, Wt 4T7E (ZOFRITEFICL D O) L MiFE~DA L F Ea—
K> THLNZ RS TEBBICREEEZ 5 DEESCAETH D,

T CHRET A E T, THERERIAFZEIC X D HEEHEES O 4 otk 128\ T, PPDAC
PA 7 VIFHFHHEZD 4 DORTDO 1 DTLL, ZOREMEE L TRT4 TRE) PRE
NTWHZETHD, DFEV., ZNE TOEMBRLCEIEFEEIL PPDAC Y1 7 /WZESNWT
1T T\, PPDAC VA 7 % EFELSBIT 72012, TRE) &0V RO AN LE
ThodEWVZD, FIZIX P (2022) TR L= R OEMRARGFTE Ao L5 1 i,
W T TR T T TRENT R TOr BRALH - tH5k) %230 RO R GHT)
ZHWT DHETH o7z, £ 2 TIHEEERILE T 84 2B BRENTOIL TV, — 5T,
BB RN —RBSERTS ) EHMEDNTRENTO RN ~D Z b NN+ Eb bz, 202
EOOIZE->T, ZOFEBIET —ZVMMEICERT L2 ENTET, KEETHDOEES
P ko & Lienole, Z0XHIC, FELRT TILFF > TV AESMER &V o70 b DI,
HFH MR KR E S BB L TV D ERTH DL EEZLNDI LD, MatlEEL2 L L2 57
WIZ TKE] LW FT RS EMAD Z EIIREAENTHD EEZD, LN T, K%
TIIHFMEEBEOMEE L & 2 572010, TEFFFZEC & 2 5EHESE O 4 IRTTHsf A Dk
4 TRHE IZEBT 5,

®1 Xl TKE] Wild & Pfannkuch, 1999, pp. 233-234, Z£FHICKBELEH)

L RS TN & ThEe), TFokoicLTiEz -
Eggfzigi e TR 2 Lip2 ) TESR - TIHEMTE 502
= DX RN RBERIC L > CHlERRZIENDHZ &,

& % MBI RV LR o 7o L & £ ORI B

(B85 LTCWA 0 LIV WD OfFHICxT LT, JRUVE
PEERATENEEND Z L,
MEOARE Z R T 5 LT T AV EERT D 2 L0, ki
867 REA AN D RTZ0 . BROT — X ORI HOWTE

AZBNLMACKmE LD 752 L,
LT AT 7RI WMDEIT, G - FER

MEEgE.D ) Kz HIZHE LR D Z &, THHRRmERE ] ERBLES
HZEHb B,
! Z DN > AN AN iEl/E[\ 57 \ia/a\
[T 5 | F DOBEZMDHDOEZNEINLIGELE ) TRV AR

PRI, FRER) AR AT D T L,

P S AREE D ICRTIRD T TR, b oD LIRSY
N N AR R A TN

TEVROCEREZRD LS 95

MERX i HBODBVIAL EXISTT B LWT AT 7R HR A2 A
—EABUZE DN VWREE~N] | NTEZLDICHENS &,
MRR &LL< P AR H D 2 &,

Wild & Pfannkuch (1999) 2\ T, &t 4 [KE (dispositions) | 1L, KD 8 DDEFHET
RSN TS (p.226), TRENOEHIZHOVWTOHH (pp.233-234) #F 1ICE LD 5,
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M#E%e 0 (scepticism) |

844 7] (imagination) |

a0 & &fT & (curiosity and awareness) —#1%% (observant), & f)& (noticing) |
[N S (openness) —SEABLIZ & B OILRWIEAE~ (to ideas that challenge preconceptions) |
[LVIEWERZRD L9 L35 (apropensity to seek deeper meaning) |

[FHEERCTdH 5 (being logical) |

[R5 (engagment) |

MRA &L < (perseverance) |

(2) #fEEtEOMEER (Ben-Zvi & Garfield, 2004)

BB BT 2 AT A2 B L TV DT, HEHHERRICER LR L 2 < A bh
7o JIIE (2014) (kB &, HrHEEICB O OREND Y 77 >—], THEEE ),
DHGEHHERR ) & o723 DORENICBA L C, THGEHIHERR ) OBFRICEE SND Z &%
WEWS, FhUE, TERBHEEIES ] 2B 2HEERE 7 vt X (B x1X. PPDAC %
A V) OFATITIE, BN IGERCHED M I HT- 5 [Hith V) 77—l 2z <. [7—
2] Tl TiIES > (variability)] & Wormfitof s+ TRE 2T A7 47 (big
idea) ] ZWiREICHERL L, EWERICIESWTEN S ZiG % THFHaHER 1] 2SR T
RTHDLEBEIND LR STZNDLTH D) (p.56) LIRXHILTWD, KEHIHER /11
BAL Tk, AR AL ERIIFELRNVE NI, £D125& LT BenZvi &
Garfield (2004) OEF MEEOMEHMNRT AT ¢ 7 0B& % BIE S CTHEH 2 H R T
TWZOWTHEHML, ST 287 2 R"L TS (p.b5),

I LICHFIHE R I oW TR (2021) X 0BT 5, HEFHERRIZ DWW T, BenZvi &
Garfield (2004) TXKD X H Iz TV 5,

[WERTHOHERR & X, A2 DHETIT AT 7 2 W THERR L, FaHEsRE BT 2 5L L TER
END, TR, —HOT =X T RI, T =X ORMFRIERITE SO TRRZAT O
LR EEND, WAL, HOMEZNOMRITHOMIT L2 2L B Fb &L IR 0) 2
BENDZLLHIUT. T —Z LBRMICEAT 2T A T 7 2MAEDEDL L b H D, Hiam T,
HatH) 7 ut 2 2B L T TE 52 &, BRLUOWRHERZ Ho0IBRTE 5 2 L2 BT
Do) (p.7, THYEH)

EROFOKEI T vt A% Wild & Pfannkuch (1999) @ PPDACH A 7L & &6 25 &
FERTETS &R BOHER I I AEICED Y 03H D 2 5, BenZvi & Garfield (2004)., )i E
(2014), ®H (2021) THEEl L7 Z L 2REET 2 &, ETHENES 2@ 8 Tk 2 7o ket
WRTAT 4 TOMEESDS, F LU CHHBHRICE > TEND ZEEM T VR LT 35
LOThHdLEEDXBND, THUT/NFFEREMIZIEWT, BHEHROMERR: & OIS HE
MERGBH CEVBHFICHN TS DD THD BT D, D2ITHEIES & HEHOHER
FZELON—THOHRBUBETH LD TR, MEAEPHAEIZEDLY GV2RNR L XD LVHEFHY
MR~ EA TN DO THDLENZ D, LIER->T, AETESREZH T TRE] I
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BIL T, MRMEBITINA THEIIHERICRB T 2L b R-oTWD EE R D,

Q) TRE] & AFZEMDER

AT ZE 2Bl 9 2 B¢, Wild & Pfannkuch (1999) @ [FEIEAIHIZEIZ X DHEHIEE D 4
WA (2B T 2ot 4 TRV 1, et EEORE MR IR 2 8 & L TEER S
DThHEEDLZTZ, — T, M (2020, 2022) Tix. PPDAC VA 7 V&M@t 57-D12
XA ZBANEELEBNE R T L L2, FFICHEENR A ZBANHROEENLETH S
EEZ, AMTER LR TRE X, 20X XBIEE L R U X O (SR EHA R E AR E R
OREBELTEHSLDOTHDEEZTND, LIzB-oT, [RE] £ AZBMOBKRIZONWTE
2L TWL,

T8y 5 HT) (b9 1 AoHE MECD
5 R RE

%iy—th
Fi D':F‘mﬁ — B 8 :J-L.x%ﬂ%%[]ngb
e -84

OZI‘/]‘U—}I/ /jj‘ﬂ]ﬁ\\

BARE HG
®2 RAMEAZBANOBE (B - B 2010, p.312)

PR L A ZFBADOBRIZOW T, B (1990) REMR - P53 (2010) OET L (K2) 206
W%%&ﬁ&%rﬁﬁféaa( BAE) ] L THo—AOHEC (AFBHE)] L LTELZD,
ARHMO@E L L UL, FTE=F Y 7 (A XFRENERE) L. A ZBAAERIZE S
TEE%%L:/FD~NLTV<%®&%5 Wz TRE ] BNAZRBMAGERERI T XD
IRRENEB BT A EN A L3+ 5 L, L0 EENRAEI S (JE] 2B00NERH 5D,
Wild & Pfannkuch (1999) TiE, [KEIXHEHZ5NLD0M1? ) L) —HITKRD L DTk 5
nTEL, %&mﬁk®%ﬁﬁrWéMTwéO;_f®F7$ /kwjiﬁﬁﬁ%ﬁ%f
B < A X, TFATH ) ITEBICMERREZT > TVWIEANTHDLE LB DHIENTE,
B b AR E FERIC, RERIOERRIZ I C RIS O ﬁ@@_WNfé%wf%é
ZEREINTWD,

[Schoenfeld %, fEA CTOHFHIMEMREIRIL [~ —Y v —] & [F47E] 239047 L TEW
TWDERITLTND, ~F—V ¥ —L, BIEH - B2 B 268 2 T8I0, ot
ERAT o0, EOHMTHEDRD, HDVIIMIET D0 EE SR TRET 5, Al bIED
DX 5 s TRHE) ERBLE, Rk [RE] 24%k0b0E LTEXE, Lil, =
nx [E5] LV BXTEELRTNIARS A7, (pp.234-235)
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BEMR A X BN AE ST 527012, T E TORFEHEBICEBIT 5 A X RO
(e.g. KN, 1990 ; FH « f53E, 2010) TITbhNLTEX7=X 91, MFIT LD A XA &
D X ORIEMRRBROBAERNFEN THDL EEXDH, LizBoTRIC, K- 250729
IZHMhE & OB, K0 JORERIMERERRBROMAERD A THDH LB R D,

HEHAIHERR I B AR EMAH O & LT, Ben-Zvi & Garfield (2008) Ti, [EENHE
FEESAERICHM L, HHOICEZ L, KEOICHRT 202 MIET 2 & 2T 5598
BREE CTh OGP ERENREIN TV, 22T 6 SOOI RENTEY, 528
DFAIE LT, TEERKHNT AT TICEREZ Y T, e & IR T 7- Dl
AT 72 FIECYAESI N0 B # & e E TOxEh (discourse) #{EH#T 5,1 (RiF,
2021, p.48) & H Y, MhE L OMFEOEEMEN R I N TN D,

B (2012) 1E, AXBEOIEEL LTI/ L—HF =7 =L F (2010) © (5 RO FELTH
REME] AT, MBI A ZFRAERROMEIZ DWW TR TS (F2), ZhiT THHD
BRERTZT T M DITEI A B LR BRI L » TR L= a2 Ml 52 &) THO.
(%< FCMEMTIZAE AN TITOND ) Mk cThsd (FH, 2012, p.85), ZHNFETHLIIZ,
MR W CHY B OBEO AR ZXG L LIz A XBANERETHIACET=X T
2%, BRI A HEET D7D EBR ) ThoT-, —FH T, MeHB W TIEIEF L ISR
FEFEREW O ZENEL . MEHIMBERRIIA—T o FIcR OB bLETH D, BT EBIC
Lo THIERFEGEZW I METHNITH 1T L, MRFFZITZOT &b OMEEC 28235 <
Fh, RIICEFE I A2 EOR G NRRETEVRZRWR Y ERIERNT 5, 2O X I 2RI TFT
BZDRWEEICR Y A, T2 %2R L0 JWERRELZ L W BEmaBETH L, H
CORBICEELTHMESLCHERROEEZS T TEMNG L LA YRR THLIMME T =X
VU ITREETHLEEZOND, LIRS T, AT TR E & OXFEEE 8 L 7= [ E
FERICBT2HEE=X ) V7 EMET=X ) TOEENLETHY, 22 THHFELD
KEEDOEBEMEN R EN TN D, M & OXFECITEMBIE 28 L CH W Tl 217 9 [ 3=
BHO &0 D AR, RREMRE A L0 X OKEEORERR 21T 9 720721 T <, FRBISIC
B DRSO EM AR CIC AN bOTH DL EEZ D,

x2 AABAMOILEK (EH, 2012, p. 86)

ZHETORXZEM LR E = A 23R
I ‘ S KD (TR 55— AT THENE
A RN EIER O AT U R —
A 5 R AR B HE B e AE, W, MER, HEAk

(£=4 V7)) O

- HOMRRIZI T 280 & AER | - B0 _ETICR T 2 BEEM ek
SR =i VRt S DA LGB SR D A F RN S AR
* ST K DA AEER YR | - BEE Ol

AZRAOBERLTIX, AR O T EHRECFHEER EB LS OMEIZ LD R E
HTHHLEEZALNTWDS, ERRTHENLENATND wx—Yy—], DadshofedE], THFE8l
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3. BHl: BIFF IRET ST (EH, 2022)

(1) BEXOHME

CZETHRITMIEOMBLZE L T, MAMEZEORME L LT IRE] PEETHL L LB X
T&leo ZO1OOFEFGHT L LT, RHEEE T 3HELELARIAT > 707 — & OIF ATEIKIC
B2 EEREZEM L Lem¥EFERE (BH, 2022) 285425, £ LT, AR TIEI/NERE
FEICERE LT, BRI F 8 DRIZHOWTRL TV, ol ARFERITE N KM B RG
AR 3 FLEZHRIATONILLO T, ZHUNAR 3FEICTHET b0 TH D,

AREICIE, B3FRICBNTREE Y T 72 ET 5 OICHRESNIZT —Z OF AfEO
HBIXThd, F2FHETIE, HBFEHELLILEZRICELEY, BHNEMWTHER T Z 712
KLY LT HERIOWTERT LI L 2P H LTI TV D, ARFE TBAREOR] 23E-
=T o= MHRTIT o TR OFET o r—h (M3) &b lil, 377 ADRE (KM4) %
W77 7R LIZbDERL, T b LT FREDR] Z2IRET DLV IRHTH D,

T A T2 ABE TS 0)
BhAT L)y,
B 44, — B3y NG
L. 2. K7 7 — bk
L::E’%_o T.\/'}T"_I"-z"

—% %A, £tk ET .
(A% 3 e, | 9 3 ,)
’ ‘y —

‘l\ %,‘]_\‘\""—‘}‘/

(T KO

Wk o o B

= f—“%tj_k AN

5%%;5;\“7:: T

' RPN % A=
— I“n\: A’T(’f‘:‘.il‘ﬂ

B3 THARBERT v7— k]



SN RS T D REEHHIEE O KR 9

SRRUT 7 r=F HRLBUB< <ASH %N>

Will (314) 58 (3 14) i2#fl (324)
A LA R YT Y
Radanidl V ARLEAL AN AR PPE Y 5
ko 8 Fwio '6 Hwio

|7
BRToZ || BkZoT (Y | |BrToC | ¥
cHEXIAD LAXIAN |
cxkk |9 | [car | b 5

Fvs

o
(]
E‘.‘-mr 3

0¥ O%
™ H

4 3FEDT Ur— MER

%%%m\7y&~b@A@@éﬁﬁﬁﬂ%B?é%g%ﬁgwk%ﬁbfmko%@Lf‘
TOHD Ry o3 n, TAS Ry UnZun] NEHIE Ry U7y NI v 7 —0
2N, ORIy =370, (B> 21X 807 I 28070, T RelZEos
FABRLLS BV 728, BRI TRENENDO 7 7 AOFRIZL BRI I NWEE
2Tz, EBRIC, METOIREALEDOTEDLIE, FTEHEHFAKDOZ N Ry VR —LIZHRD
KoL LT, ZITEREED TRYIZZNTHN? | EREIBVZNT, FEBRLEOX)
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XDHEVICHE L TR Wee), BERBEN L THRICW A7 B 0T 0, fUHIEATADL &6
DTN EFHAEHDTETEL B,

(2) Z2O : BADOMEBROERRE~NDFE

1AL AR T 7% EOFHERNTT H0ERO T, TOHRBEZHATETLL IR LI, &
DOFER, BILE LTI 72BBLRLAENS 807 T A NENEZWECIZLIZW], [T
L7200 37 T ADNEDZEN VIR WIERITIRO T TR e EOFBANRE M- T2, D%,
FHLAVWTOEREZLEIC. LY —E1ALADTELNHETOTEOE IO DR 2% E LT,
RO EWREDLLRWTFES (B5) bWnaH, o+ EbDERAZMNT, IZLOIT—F
2Ry DR IPRDH TNV, 87 T ADENDIR 2FBIZEFABOZ NN TV R IcZE
LT E (M6) bMANRLNZ, TO—JT, ¥WNnL T T 7nbbnd Z UMY
WOERD HEMNGEEICHNY . 77 7 L IIBMRO R WERZRILE T 5 8B b R b,
ZHEFFELOFBICESSERREL VNI LD L, ENXL VAR EHEzE LT
PIDE IR TH-T-,

COXIIREOHF TORRSBERZHSCHCOLEEN L Ao, FICITARAER £ T
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