LR EAFZNEIRELZHNEFK - BINHTERFERAESER - BFIHES
SREHE LEE IS — 4%f3F 128188 (1)

th 2 /F— 9D %) B
PHIFRIDIRENIEY A

ERDKELFRFHMBRFER BR K&




L

5LWREzEZHYHNDNL)TITNFE L L,

RERIERES
RED HEBMIIAEERAR Fea/ L 2 %k
BEQ JB)IMIIMERFTFR  FHh//NEa Siok 7T
HEMANRETRE
1bEEHE RIS/ R/ R #68H X
1IBBEHEARFN) R/ B/ At B 54
HyxigxE (L) , #BFDO<DimHE (O), "AsE(m)
G2l RV -y AN RRE R SV S EC TV VIV S i vie =
1IBBEHEAREWRER) | PER/E5EGH/ER K T4t
O tBEXBRFZFWRIIBRFZEE FR/EEH/ 2O BiR L4
O M)IIMIZRERPARY/ B/ F)| 88 E
B UBEREAFZMEIIREBEEZR/EEH/ A R tE

LI LIx
(e 1l




PELIETTWEELCZ Y (3001E)

| . Baxo<KY AN :fBOTHzZzGZEZEIDON
O\ TES LI SH
?5(1‘? BCH (psstis, |3, ICT, BEX)

2. #%%FOKY JLED "THEER OIRE
4 T TEI K BRETHY L Rodlk - X EE

RETIIE R 7 Ot R ¥ A A4
HEICELBICT/EAICEITT




18)1|
HES |OmpAEk, SMUE @m\m@mﬂao BOTH, Bk
" (FIBHBRATIE)  NEBITIIR
FHSE |QAVUITHON=H \5;\0} QFBUOITHOHI = A, méﬁ, =it BR
XEET T 1?1@& | (RIEHBEV) XN yh7 Oyk
QAN 0% ¥ D&
XEFT N W
£ 5 OB VOITHETHH, BERRAT OFOITHEYEAN 5L £ X, ZHEA

THZENEBE(NATDRRA)

(RE¥E—V v > TEF)

OOEEERDEETIET
(f@,“l | OOEFEﬁ 0) ‘\,/m

DEERE B DRETHIIER
(10# & > 2 DIRER)

OEREFRDREIRE
(FnY) 2\ 2 e XM OIEREE)




f8)!] 21| &

&5 |Omouik, sMUE Omofl (K +&HE), B0ITR, &k

(B NH8 A TR X BT AR
(K%

A RIT TS B BHBRED EROEBAT (EBRIFNE) 0O
ROTR T 242158 5 &R FRFICAEEN T 5, HERH SFFOIT
X% EEICKES TRER,

"TREM OHRIIH B, TTEE
ME->FEBIINR e RETE? "EME, NEFEDORICH S |

KAFF BIREND 7 —>— ALARESTE SEES
ABPE, SIEEHECIRBENAST < L1 0 3EERD = i o

245882 & 245%817) A5 PR OISR
5 2zeiE maz (0 Zﬁ:-w

T AT ADAESFR
A . 1 0EEEERLIAOARICARY
e
IRTE 8 @R, BFIETC
1

91 8Fme—J - JL— AL
24 9BR& 2»;-97—mn:msgr *y T A

ST ”‘? IAEMES ‘F/’;"h j‘r‘- Sy
=S ZDTSTF+ =) - CMEFFL




f8)!] 21| &

HE9 |Omohisk, SMUE Ol (K +EH), ROITH, &
.............................................................. N\ . (éjll‘EXO)SQ ——\‘/-DEIL Xr;ﬁ?ﬁ'“%?

©% |QEVHEorEs (P | [QEVTEON TS, @k,

XEEFT T 1; (RIEMEBKT) ALY LT

scpfae QAN ILF L OBE
7 XEEFET

HIEIZ DT RILIZONT

e e o e ©F oM [ 3]
®FEOME (452 1F] AL, A IO T i 1
) Fe B bbb LD , o A : .
ZORWNTRZ A N T ATET L EARIBIZRBTIEA S H
" | |
o, M, matEn | | i ! '
W i@ A . -
“.'}\,“‘:I‘. .“‘ W 2
\ i AR L HOFRE A }\775 li!:/uirl'%]ﬁ:ﬁ HBH ’E‘*‘X_J‘\
BOWREH< . '
P & s B |
i NS A\
L . fEEA (RTRVP) THUT
U Pees ® AEY ~ Y ’

i

'

® 33 = | -5\ H J_L_ - '

BHZOHATL-<K Y ER ERRIZIEIEHNL, DV TimARRS |




BEINELTEOR T, FHl-T—9 %
XYy L CRBEE R R > T\ < |

Gy VR I

OlEAEITO TR, FOITE%:E
LR EZ | ATEINS D ?

- R il

AFE LRV "RIRRERR, Y7 £ 2270 AR

OOEFEERDFZETEIIELT L2
(eI 1 OOF D KE

GEETE EDFEETRIIEZTT 0tA
(10F & > 2 DERER)

OEEEARDMETEIIRTET 0t
(Fa¥) W 2 e R ERMOERAR)




= = —EBOREFRYIR- T
. Bixo<Y T ERAICAT TESNAYIA L BTV S
HB )| U0)75‘ HENEETE ’)T:E)l')\/\f“\,\ o0
HES |OmoaE, sShMUE 'CDEH AL +ERE), BOTHE, &L
L GIBOSARE)  XERIFNR
: AN -
RS |QEUTEONEE | 0 QEOTEONE S, BaK, 07
XEFET NI = (RIEMEBETY) 3k v k7" ok
\\ KR
QAN F0% ¥ DHEfiE
XEFT NN
# 95 OB VOITRETHMH, BRERET OFHEVITHEYEAN J40 L, FHEA
EHCNBB(NRTOB/RA) | RF-V v UTETF)
OO%EE DK EIRE @#5ET £ B IR R
ctatlook| (@)1l 100FRDKIR (10> 20K  [statlook
gGRAPA OLEEETARNGEANIEE SGRAPA

(FaY) =W 2 X BB DOERERAR)




OE VO THZETHW, BERRT
TLZ2EDEBEBUNRTDERN)

OHE VTR AN LD L X, FiEA
(R¥—Y v > T&EF)




< > BT 57T TR RIZOIT,
2. REDLK Y (an - "AEHEE) & SHOEB! s (G

B1Z : HOEEF TR, ER RIS LREDRRRT =9 £tk - St Bl
AT BT, SENGICEAELBRATEI N TESZ L2 B@RY 5,
"8 TRARTW

@ @ (TrHyBE) @ @% 952 HAHWVE T
(D RB KAt R - Qi

DA > T ADA Y s
(IR RRAB o 6 Sl b
RTINS oy L, |
= O\ s
.F_ﬁ e 5 ‘ ,.r-— , A AR
B /oo vt s B b g050% i () S\ ERLD

s -9 W H -

kT P v A EE39 ot

-
.l

%Il/ |
N o O T No
CARTARRCRA)

- I . = ba L 1 /-
IGE A IREET= o ‘ ' JACE (s8R
PRSI of PWanr PACE G

HANMEET L0 T HN (PAYAR2HDI LB >t EdredREA?

ZORAN»LH -

PN D =B RD 7 ITEERT D201 A-> T\ 5, | HEHD IR
S (RA -EZ27%) %7 FRICED TmoiEi: AVEieA | X X0 SRS K 7
MBI LT ISR BEASE (BN ?) L7 TEARIEDBRh, TAY  BEORYIERY -

EZR*FITEE e D ShREME (... 2 v | S [
Gt | HBFITKREFET 57 REBEIS AR CAN)Z&EHIT ] HERMDE L o



2. WEDOLY (an - hsEses)

“lhn




2. WEDLY (an - rassmsE)
v ’ 1 1kl

Y
N
| E

¥

a 4 /r‘#"-:

RXRMELWERE,
Co< YNMEIZE->T
ngbf—: \/\o




2. T”}i‘%') <V anl - haEsEs) HEFNLE LV EMUE ¥ BT 7
(REZBOREZLYEEFOEIED
MANRAZSBLSID)

€ e (TrbwbA)
F AR B IR -

TEARRDBRH, 7 A
HI2E (2/\)%_&._75‘4'!

(5*ﬁww®ﬁﬁ%ﬂm




2. T’E’i’%ﬁ < Y (el - NAFELE) HENLE LWL EMUE T ?

(REZNDREVYREEIFOEED
SEEIZEZ TV ! ' PP

MAHRASL DI

o LEREIC
AT 93507

c. \h’n?\ Ve )
DO AAD o IR

—
R TRAR .‘.‘:?{ o,

,,,,,

14



2. x%j < Y (el - NAFELE) HEFNLE LV EMUE ¥ BT 7
(REZNVRELYE=FOEFD
-n , . MANRAZSBLSID)
ZEIICE LTS e P~
EFEERICHT | ' O ESterime

- ¥ &EFEIC

kg

@ (e 7(Trheidi)
DB BB DR
(b g€ atity

s 75 7?

15



< Y @ FuEx

JTH)

B : T— 9D HDEEALHEVCITHIRER TS LERAWT
2RI L2 rEAELT, %ﬂ%ﬂmi*%%w#t Zﬁ(%%

| E'F7“*9/F#«AJ PYOE:
7‘”%/ 08 F| B fut £om 7

(1 @ 214 ,
\¢) F | 74 ( Kz r"/7{/ .

o my —

%a‘f WT E-F(r &
, Na g | ¢ EmAE A
i \ r/fr%/\'Vf PG
REA N ( wpd
e

o BpS FUA L=\ — . Nia
;,,L?K/Lg/} 1 ab ¢ HdRe )

\/' —
> ‘Qﬁ—’— G
‘ X /4 v /ﬂ\(\('érﬂ’( \(Rr llx (v —\’\ k
fot@ (ﬁﬁww
r {10 I
SN R &

AT

ZDORANLHE -
TS5 7NDLIAN

O =T S HDRERE
BERDN?(RA -FAA)

HEFE—A—ADEKRIR -
RIR T DL |

B FTITHER

s e b g & O "FBWHOSIERE, TEPLTLRE
wREFAICEE L LTRAT NS (2B % B 7

MTHELTEEIRT !

ST RWETY
FmHIZEE |

if%omrvﬁ
RN |
(Qt"i?’ an?)

BIENIRY R Y
S>HERDFE L

\&%WT@% B9

A6~ ¥§ AR

’ R wﬂjm

_abrdg 9
R,_"

am*(m

lﬂil RCIAN
—/? - Rk " .,

2oy ’(_5'%

\*\ m’( 2\ N T
Y

ISR

\f )< vhu@ |
_.———P-‘_'"‘f
gk IY,I /] f,’v/f...-.\ MR J‘t\

T M/T\ n*i(\T‘

EXNTSLREVOITHE
LFLVERFIE?

EP > EHC RBRERER
NDHEF | (EEDNLHITEZB)

e X |‘7\\:7L\, Al
YE =AU TIE? 16



2.

SE DL @B TuEEs)

(8
7 /'-'— - —-‘ ...................................................................
\ I
| |
6 1 I
] I
1 1 TS
5 Ty | 7 v
| | \ 1
4. U OO PSR I | — | L
| \ |
1 | |
3 1 ol
I I \
1 1 I \
Y R — A
I (I '
| 1 ] |
| |
1 1 -~ J
0 \ | / ¢
108 112 116 118 <121 124 127 130N (m)
~ P -~ - m

-

— -
~_ =

(7 8
% S SSSNURN INURSPRNN (s SSROY RO ST ST SRR
6
5 SRS SRS IS S ) I R R S
4| B " TN
| | \
1 AN
N
3 I \
1 \
\ 1
2 | ST S S — -
1 |
/ \
1 = - ity
I I \
\ U 1
0 Vi
10? 112 » 115 118 121 124 127I 130
-7 S o I (m)
=S e e o o -

()8

mr
o
7 1. 1 N
\ |
1 |
6 | |
] ]
) I T N
51 - f - [ / s N
I \ 1
I \ |
. - — -
| | 1
1 | \
1 1 \
| \
5 | N T S T |
1 T !
e o ; TN
1 ) B I | - : | "
1 1 ! -~ - J
\ [ ¢
10 112 LIS ll%‘LZl_ 124 127_ 138
- - = (m)
(m 8
mr
F e
6
{4 SRS ESURS ISRPRON () ESN NON SNS SN S
7N - =
. - SR S d N
4 f \
1 \
N
3 1 \
| \
\ 1
2| DR . D . .
] i |
7 \
1 - e b iy
I I \
\ U 1
0 S + X
109 112,115 138 121 124 127 130 17

—

~



(7 8

mFE
h 1. \
. N %D i i) TV
. ITX (GNE8 - TWE= im
6 Vol
] I
I ] T N
51 RPN S _— v
I \ 1
I 1 |
L e e
| I |
I | \
1 1 \
_ B I S I N
2 1 N !
Vd 1 -
7/ 1 ‘\ I { \
1 I S LTSS | | i
: | 1 ., )
\ I / ¢
0 B
10% 112 W5 118~12] 124 127_ 138
- L (m)
(F) 8
| N3
T b

- o

1 p IS S S S \
1 \
\ U 1
1

VA
>
Oﬁ) 1122115 138 121 124 127l 130
e i . 18




2. WEILY @i -

I I BN

I S B

TLEZ4.4E)

11:.4

116 1is

128

[_JS
mr

e = ==
/ | -
ffffffffffffffffff >

1i0 114

' 117118

108 110 112 114 116 118 120 122 124 126 128

(m)

= =

HE
Hr

(7 8

~l

AT TN
\ |
1 |
[T
1 I
1 /] T N
R BN S oo Y \_
I \ 1
I 1 1
S — S .
| | |
I | \
: . \
1 1 \
N I S | N
! . !
,/ | \ | -
S T | T 1 \
! 1 1 1
l | L - 7/ ’
\ I / ¢
105 112 W5 118~121 124 127_ 138 (
- ~_ = m)
-r- > V2NN
T S S -
1 \
] \\
1 \
\ 1
.................... ‘ |
] 1
’ v
Az =
I
\ ]
Vi
109 112,115 138 121 124 12ﬁ 130
7 ~

—

WmE

Wmr



O IREODOLCY) G- Tuszas)

T5IER ENS%HR EXFSSL BOWR

iE# 3 TSGRAPA
https://sqrapa.com/

FH sgrapa X +

& C @& sgrapa.com/app/index.html
SGRAPA “nv=7t4
F—Z AN 2 & O
Bt E

A (& D

1 E F

2 116| 1

3 114 1

4 109| 1

5 117) 1

6 120 1

7 116 1

8 | 115| |

9 | 114 1 —

10 113] 1

11 | 18 :

12 | 117 ! .

13 118| 1 °

14 114} 1 5

15 115) 1 .

16 128] 1 .

17 | 116| )

18 | 114] 1 :

19 114 1 :

20 | 118 b

21 117) 1

22 112 1

23 119 v

»

E F
FEE §%
E#H | 2EENEYH | EH | 2EEHER
109 ~ 112] 1 0.045 1 0.048
112 ~ 115| 7 0.364 4 0.238
115 ~ 118] 8 0.727 3 0.619
118 ~ 121| 5 0.955 4 0.810
121 ~ 12470 | 0955 /3 | 0952«
v [/ \
| l
124 ~ 1271 0 0.955 :: 1 1.000
| 1
127 ~ 1304 1 1000 | 0 1.000
N\ " N P
a5t 22 - 21 -

(ZRER D))
EHBEYZFOERIIRALTHS, EVEL
kxR 5,
E5%4.5%, F#%19. 0%'(“%% 41ﬁL><J:
NDEWNDH LD TFERER

12 ImR Lo BAEA R

w)\

() 8

(m)

7’ N
ol -
\ I
\ I
I I
I \
I \
I \
| \
\ : { ‘l
I I
-~
/ ¢’
109 112 115 118~1R1 124 127 138
2N
________ -
\
A
\
\
1
______________________ .-
I
\~
\
\
I
109 112 115 138 121 124 127 130
< ] (m

)

Wmr

20


https://sgrapa.com/

"' ugEgsE - FAOTHE ) I2OWTHOLETHE S

1))

A. Students are inclined to view data as individual cases, whereas box plots only provide aggregate
information. As preparation to learning box plots, we might productively use a combination of
dot plots and quartiles (Figure 2).

B. Two of the difficulties of box plots are that they display densities rather than frequencies and that,
in contrast to what students are used to, the relative density i1s negatively related to the size of a
box-plot component. Very few students in Bakker’s (2004) study seemed to struggle with this
density feature, which indicates that these difficulties might be addressed to some extent by using
software that allows displaying dot plots and box plots at the same time.

C. Though the median is relatively easy to learn as a procedure for finding a middle value or as a cut
point in a dot plot, 1t 1s more difficult to recognize it as a measure of center for the group.

D. Similarly, the IQR is hard to come to see as a measure of spread. One of the difficulties with real
data (especially if they are rounded to integers) i1s the occurrence of ties. Another problem is the
variety of definitions of quartiles. When using educational software, the teacher should be aware
of what definition the software uses.

Arthur Bakker, Rolf Biehler, Cliff Konold. 2004. Should Young Students Learn About Box Plots? .
http://iase-web.org/Conference Proceedings.php?p=2004 Curricular Development Emzitssins(IASE)SHMTES
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A. Students are inclined to view data as individual cases, whereas box plots only provide aggregate
information. As preparation to learning box plots, we might productively use a combination of
dot plots and quartiles (Figure 2).

B. Two of the difficulties of box plots are that they display densities rather than frequencies and that,
in contrast to what students are used to, the relative density i1s negatively related to the size of a
box-plot component. Very few students in Bakker’s (2004) study seemed to struggle with this
density feature, which indicates that these difficulties might be addressed to some extent by using
software that allows displaying dot plots and box plots at the same time.

C. Though the median is relatively easy to learn as a procedure for finding a middle value or as a cut
point in a dot plot, 1t 1s more difficult to recognize it as a measure of center for the group.

D. Similarly, the IQR is hard to come to see as a measure of spread. One of the difficulties with real
data (especially if they are rounded to integers) i1s the occurrence of ties. Another problem is the
variety of definitions of quartiles. When using educational software, the teacher should be aware
of what definition the software uses.

Arthur Bakker, Rolf Biehler, Cliff Konold. 2004. Should Young Students Learn About Box Plots? .
http://iase-web.org/Conference Proceedings.php?p=2004 Curricular Development Emzitssins(IASE)SHMTES
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