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Abstract

This study started with the idea that it is necessary to focus on common concepts and ideas among the subjects
when conducting integrated education in high school. This is a preliminary study for developing materials that can
be taught in mathematics in the context of already learning scientific concepts in high school. For this purpose,
Mendel 's law of genetics was studied among the contents of biological subjects which are known to have
relatively little connection with mathematics. The more common links between the two subjects are, the better, in
order to integrate math and other subjects and develop materials for teaching. Therefore, in this study, we
investigated not only the probability domain but also the concept of statistical domain. We have been wondering if
there is a more abundant idea to connect between 'Mendel’s law’ and probability and statistics’. Through these
anxieties, we could find that concepts such as 'likely equality’ and 'permutation and combination’ including 'a
large number of laws’ can be a link between two subjects. Based on this, we were able to develop class materials
that correspond to classes. This study is expected to help with research related to development of integrated
education support materials, focusing on mathematics.
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[Table 1] Contents of Mendel (1865)

Chapter Contents

Introductory remarks

Selection of the experimental plants

Division and arrangement of the experiments
The forms of the hybrids

The first generation from the hybrids

The second generation from the hybrids

The subsequent generations from the hybrids
The offspring of hybrids in which several
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differentiating characters are associated
The reproductive cells of the hybrids

©

Experiments with hybrids of other species of
plants

Concluding remarks

& EEolAe] BEAQ WA wE AE
3 ARog B 4 th 242 Mendelo] Aplo] 57
S AY dder AdEd offel distel AT WS
stal glom, 332 749 HIAS olEF Ay HA
of tigte] 7]&sta itk Mendele] 79 tiyddL

=
N
=,
=
o
9
o
T
! o
3o L
[o w o
) i
ol
& = ?{% i)
N il
e X N T e

tlo 4
Sl
>
fill
=
r_g_:
_O‘L
2
o
o,
ro
_>‘i
i
>



‘Mendel(1865)¢] ol A &7

43 #3a Ms}z 9;913\11 Eg

E SRR AR £

HAAE a2 EAA] ARG olul Aash aAE o}
2 BE A% £9YV0le 31, Aa%h aAE FUA
faz iz AL FUY0ld) oof, Bom melu 24
o gAe @Yol k. TAFL SAAME 9L
4% 94949 9AE U, A% S0 AA Aa
aAt #48e Foln FAFE lolnt £F AASH
Aat §48E geAT wdde A Aoz R
o4 5 64 Agel o A%E ol gele] FALOR
H2E Aol TAvEE 233 FBL gl
Mendele] A418] 33 A5 Fe402 dass go
2% 5 gtk 833 9ge od te 549 qyya
Sol AYE 4F2) Aol st} waka gk e}
© 743 i E BAR o188 28 o8] &
FW ARES AN 4F Astst ArAstel JPtse
dgol 2495 A 10494 Be 4% Fd o
% 432 %o}vm u}faoh Ak Ol

oA

2

2

o}

Wien tlsl A a3t EA%e FHagr] a4+
A myoz Ashs AMaAY oy

3 2Fo] % o] Mendel ©]H9] sa}Eo] 4 2 g
o AR 28 AFHeR d3s FAE 4 9" A
(Orel, 1984)e]et= F-2o|t}. oo ¥ AT A= Mendel
o] 29 AdE FYHoR M= 5, 6, 7, §, 9”Q

FHOR AR Folw, 53 of HAelA et

g aid #Ae PR Aok oE 0}01
Mendel(1865)¢] dellA gupstoz e Aduels T
A F S Aow HY

U 3d gole WA & slokd wf Aast aAE TEE B8t 9
S ole@ v EASE 40T $oIF A ael du
Fto| A =g gnE 2&EA AFATF Qo7 Hel P o
th Mendel(1865)ell e & dAelxe]  FHAFS 4
‘combination series' 21l 3o B AFoA= ol T A
BoolA ALGsH fAF 02 UAstel SolE ST

# 434 A4z

387

Aol A ‘Mendel®] 4 WH'3} ‘&53 BA

re @
re
-
K-y
>,
rr
4o,
X
re
il
_O|L
2
i
=
4 ®
(N
o
o
HU E) o =
ox ot M ofN &L
o =2 o> rfu

Mendel(1865)°1
Bt FAE et e
GIREAF HAF 8} v, a5 2
1S AN ol fi, Mendeld] £ W&
TH ARE ?L“ gt A
Eo)A Mendeld &4 #HA3 &
ﬂe“] wARMA, A4 gEE AASL
Adoe] mE8w 28R A7E T 97
B AT 5= Al 2009 A4
A4 wgsgow olgse wgy Anlel g
o2 Mendel® 4 11,3;10] WETHANA 2EE A
ZJ_CL §‘J—O]€5L UH = JJ—“—T“+

o

2

=2

< 8
[ r_NE
o

%
=

2~ o
TQ z

u v Best o,

2000 778 AN = Mendeu HHo] F8hu 173
shdzolA e et E nEeka dudEhe 4
Bt oA AE L e, F8ta 1738hd ol A

A gk A5 flol (Mendel(1865)9] F+2o.%)
MEA G a5gao s AMAE 085+ Mendel<]
A E‘r%ﬂr’{— i}olﬂ AT W 2015 A w3}
“3shd ol A 9] sl FHEofA] Mendel
AARE, 2009 B8 L5 2hog ol A o=
WA A= 1584 Mendel 9
& }E} ok oa&d R
Mendel(1865)¢] &S 1% 3#517_ 23hd
gomzg H Oﬂ%

2 1 1o o pE B f o
>
rir
ofN
J?‘J

Ha
>
~
1o
)
rr
Bl &2 o

SIS
oX,
=2
_‘>:
- ol
QL
El
—
0
w
Lok
rL
-LJ
FU
=
0>~
lo
fetl
=
i)
e
r
_
ox o

~

LS P

2
0,
o

2 Zq?/lﬂoi *7H51J~ M‘Riﬂr
gy B A= Mendel(1865)2] 4

o 84 2945 LEse A 5@10] Qornz
Mendel(1865)¢] A+= EA3= FA o H+= Mendel©]
AREBEA] 92 Al 8ol Tl HAisglslaal
o} ojuf ‘gAY ol ‘FA’F Zo] Mendelo] AHES %E
oy ‘Y ‘FAY, ‘A Lo =& ist=



ojF

388

el

A=
el
T3

plo
A

w

3

plo

ol

Stevahn(2004)

A 2009 N m&IAI 2015 A A& A

%3 B4 #20 1%

(€]

Hole] 25 o

Gunter, Estes, & Mintz(2007)= 2% 82 ¢ &

(2019

3]
3

Al A 201899 w53y

L

[¢)

L
L

+od
ol AR

S

o]

o o

3}
A

-

)

ol
o
)
ol
=
ol

Plo
=

E

o

a9tk Gunter, Estes, &

5

SATaL

o)

PN
T

=

Gunter, Estes, & Mintz(2007)=
)

1

ke
sl

¥k =
A =97t

ol

&)
61

Jol g 2018 L%

=13
a}

o] gAdA B
3

A T Al of

2y

B[N

&3 A A=s A

=

g]

=

sHlE

Fod

o

}

ke
w

1)

A7} $eg Al

o%t=71?

i o g
ol o

AE=7H?

oM

°]

oM

A
Ak

ol st

op7lat=A o
AvE derh gk a9 2009 A asagst 2015

M4 w4 A Mendeld

A

el

>~
e

=

s}

225 AlA

0|

1

I
el

Gunter, Estes, & Mintz

7}?

ojw

L

T

)

3%

[e)

.

2
54
bl 4 ol BB AN

5t
AL

°

o

Aol AN 12

1

51
i
=
. 3

e A
38 Anoymous(1986)91 4]

o oJgk A

I
pal

F AR

&

al

L

L

A7E 2w

o &

R

=]

o
171 o

Ho

=

]

& %83 BA FEAA 27059 o

el M 1 g

L
pui

bl ohe 3
o,

RTAY

JEc .

o)
gk 2015 714

SR
b

oA A7 E T

g
53
[¢)

4+

—~

o

oy

3

g A8
o A
Vivass

s}
=

=
[e)

3

7}
z‘z]—x
ol Al W3k

g

- T
- =
s
G Al
61

L

Aol #4019]

A

L

T

}

L

o]

af

)

3 ZolA

3

A=
o ela gyl of

W7t o€

L

a3 A e A

& 2yt

A

glom, mebA al



T Al FoF S F 5 Je dAuyE e
of Fobd AAsted = & 4 v AR
o},

Anoymous(1986)el1 A AAJE 4 Aldle £ A<
gHstel  ARXREIFE wb k. 2 dfA=
Mendel(1865)¢] ¢1-+E £A3te], 1 ote] =2juhr] k9

A g AFlA] A Aol Fa 43E s 9l
L 5YA 248 Sod 08, 34 928 Agne
2 so Fot 4B A8 FY npAEARE A
s Aol BAe Fuoqoh we B agdii
Mendel®] 85 & olr] 458 F@ol Ui S

e

WAF Mendel®] 478 &7 2 25 848 AAS T
5, ‘FoJAl Mendel'o] F3gt A7 #HA4 dste]
AEo| AHHE= 735 AFstasl st oz B2
SAENA 7 AEY AAHE ol "@FT
AE 7138 ATE S AR B

olo] B 3o A= Gunter, Estes, & Mintz (2007)9
A e 2 dA B3] dAE o] &3t 3t A
E #5859 5% 9 A5E MgstaA drh 59
Gunter, Estes, & Mintz (2007)o14 A A& TeHA] Fol A,
S0 A5 AP He A dete Akl
SAe 2eA) S} 2ol g SAES A st
= HAzEHEA) L xJaAEe A de 3k bkl gk
sto] #Ad dldete AaHAGA S} SHA)E Fad A

. &, ol& 5PA dFste HAE £ AT
a5l A} 3
A5 el ol T4 2 At g

(e}

rr
A
z2
>
&l
=
)
el
ot
i
Sl
ofk
=
fl
=)
-+
2

- AEE 2R CVR A=
71 #4& mel Wt
AFAoz A4HRd 94 Mendel®] F4 H2'o] &
7H% Mendel( 1865)9] ATE %ﬁii L5gal v‘i“‘i% *EW
] shs=l
01

go] k= % 5o dduglel AFshs oholrlelE
2 EESuA B0 ok F I%e dddFe 44
SEIET s}% dfoltlolst ERAL4E BY S U

> do o
ofr
ol
2
=
o
&
1o,
ok
i
o
o
h=)
1o
hiipg
=)
1%
o
fu{rt
o,
=
S
&

1=
T EA BoBR AR A 8k A
A8t & Mendel®] ATFE AHal9] FAol A A
oldfsli= Aol 7hgsly] wEel, 8t AE =

g AR ARl & AT A 43
12

2 oft 2 T

b ot
ot

o

i,

Iy

30,
Bu

[Table 2] CVR Validation participant

number affiliation name
1 00 high school KimOO
2 0O high school AhnOO
3 00 high school LeeOO

4 00 high school HanOO
5 00 high school KoOO

6 00 high school ParkOO
7 00 high school KimOO
8 00 high school ChoiOO
9 0000 high school ParkOO
10 0O high school ParkOO
11 00 high school KimOO
12 00 high school KangOO
13 0O high school YoonOO
14 0O high school LeeOO

15 00 high school LeeOO

16 00 high school ChoiOO
17 00 high school KimOO
18 00 high school HanOO
19 00 high school KimOO
20 00 high school ParkOO
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[Table 3] The genotype number and ratio of the seven
opposites

the ratio of the number of
Classification dominant, seeds obtained
standard Tecessiveness genotype genotype
number ratio
smooth, . -
pod shape EITOW 882:299 2951
pod color green, gold 428152 2821
plant size big, small 31277 2841
position of leaf armpit, _— R
flower end of stem L2207 3141
cdor of | puple, white | 705224 3151
seed shape round, wrinkle 54741850 2961
seed color gold, yellow 6022:2001 3011

Mendel# A 43S P39 Darwinoly ohE
“LX}EE oj9} ARG ANE ANE AOE Ho} 1
Mendelﬂr o] dofzl A9 7544—2“ JAWOE‘—_ A
alo}Oi o] e Az A
5 Mendelol Aok whae
Mendel¢] ¢%=E 7HA] 1 1?4
2tk Mendele 53014 2
HES oF 29612 A, 7%
2 st ZAlskE s lim]-?» t} o] & o] 83
[Fig. 2]2¢} #& Aatg AAH 3

PN
T 3

rﬂ.
=2
o
I
rlr
Y
)
i
e
o

A | AA Aa
a |aA aa

[Fig. 2] AaE RI7t5=23H Zoll tist punnett square
A7) AYPAFEd oshd &

A7t A5 Uee FAT + Ut

o

o AT T4 49 E A

)

)

of

3

o -

2 4
N r

2 Figure 2% punnett squareE ©]&3te] TEI oz o]e
Mendelol o] &3t =4 oyt B Ao A punnett squares

% g3} 9% dof wAEE W 9155011}9} NERJAAE
Tﬁiﬂ]i Ugshs gaog Wizt yE-& FAste Wtk



‘Mendel(1865)¢] ol A &7

ARkl ahd Zb Ast a® Eelvt fvka A
itk oAl olE Eolx Auuw Figure 2914

A4 ARG a4} e BEE 247t Solm, o
AgHEe Po4 A9 a
o)k, o)Al AU AL

At
2
A FANA AATH 2 FE2
o}

N
=

rlr

Pl A P72

A} e ol 47

220
o

2 Aas
Tl oste] —

Ak

fo 4 oft 1R
Mr oox O oft
oft
i
poi
=

=Y
o
=
fitl

rlo
g

[eR=1%
ST

oo N oW
N
N
°
—

ST
o |~
J’_
| =
J’_
ilal
\Z
o

18 A s feiMe As a® FeE
EXJ ﬂ‘ﬂ"’? &=, Mendele H54<5 7}
630}04 gl Hlgo| Jlojehe

oIt} Mendele] &54dol 23
a7b el tiske] Bl
“Ol ofel YAEE A

Hol 9ge nel

offt
i
X

£l
:oI:‘

] O

x2
rm
N

2R
N
)
oxl
»
o

rﬁ
oo
g;01

2 5 oo ot

;O
dlo

o

)

o

S
>
)
> S A

i

of

-

ol e

o
e,

Y —|—'

= Olr

N o
o
o,
)
™

ooz o

(3

o M
o ruio

4

i)

o tlo
ol
ol

P
S
N
O
)
y, ©
> rﬂ
m
ol
e
e

of ¥

3\ o ko] 9 A=
ok ok Mendelol Mendel 1865)
.

Ay
ro, o
N

=2

[o o o
ftl
il
i 57
& o
SO
:OIL_,‘

< 4 4
4 o g o
= yo T &
o

it & o
©
ofr
o
>
2
2 X2

SNy o 22 1o rE 2o Lo o ) ol B
o

2ol 4y
>,
e
o
M,
Ol
o
2
o
N
olr
X,
o

=

endelol FoH o
X

=2

o 2
R

=

[o

S
fu mlo ook
23 A2
fru
-3
2
oY)

o

4 4

S K EE

ofo
9

i
9
ofo
_C;L
2
i
=)
H
a2
>
)
=2,
>

2

b
oy
T
rlr
T

o
%0,
=
ofr >
)
o 2
o
fitl
tlo A2
2
B ne

%2,

o

E H
=2
o
ofl
ol
ol
s
=

T

R

i

to s 4
ru iy —L?l"
>~

>

2

o

frtl

o
£
iy

>,
ool
=
2
0 n?,
2
™
i
=
2
— Do

Lo <
£l

= &
=
=

ot &
o
o 1o
8 o e
o
2

&

).
st wEAAIA % 175
A%, 3EHoz 47

Do
S
O
=
ol
ol
ok
I
=
fo
N
=
(@a]
oY

5]

ofN
lo,
fol

i

ok [l
n:T; =)
< o
- X
Ay

o

S

>~
>

o
e
e

=2
. 9

2
>~
>
)
i
o
ofo
ol
ol
)
el
>
do,
ok
i
1-> 2 lo o2 miu oxt L ok

‘31(K0]1ma 2004), Bernoulli®] Az
H A (Weak law of large number) &
7% 3thBurton, 1991). £ 49 WA B3t o
1

A9l 844 FAL e 2.

0F gko] FAYLA & & AT EAe At
olal, FAFF 0,& 09 L34 H(consistent
estimator)olg} & o Ve>00 sty
limP(|6, — 0| < e)=1 °¢ItHWackerly, Mendenhall,

n—>00

& Scheaffer, 2002).

o Watel, #34 HES pet @ W, ve> 0ol thatel

<e|=108 fHsG oM, 2009 N

3k ﬂ].

Su45 N5 AR ek
57 A E e 47

b e A

=

Gl

o
ol

A




392 o]

A e

o1
o
S}
O =
5}

A|E-p|<dJorere wa Az
$7F #AR ol 2007 /W 8T ul
2] 2009 744 ek w2015 44
WA= w&Hy g A met 59
FotA @& AN gEd AE 58 F
w9 Ao ",
Bramald(1994)& 2% &4 43
SUAY 554 &
&S AHE ED}% SAA ggo] HT}
AHETE RS AR
AX G559 olHg © ]% =eA] Eata 9
A ’S}OJE} Shaughnessy, Canada, & Ciancetta(2003)
Tl A GES g Wl AgelA ofi Al
ks 7}‘;/\4’o§ HE Ao AFstal des AHsta
B g A A Lol gF g55o] o]Fo]d I
b ASS A o= BAY 89 o) o
afo] A58 Mises(1957)7F SHEollA WHEA Q1 ARzl o]
k=23

& vErha ARE A 22 oA olgd 5 3l

o L K

£ & Ho nf

=

%0, i oo
N

e
o3
o
o
AN
o
L
%
N
2
M =
lo o -z
=) FT
oo _x, N -{£
%o 1ok

i (1 oto e

ﬁd
g2
%
offt
>,
e
El
al
o
=2
fo (o 1o XN oo b o N

¥2,

.

BHEAQl Aol A AiERsE & WMol Mgl
dEE g AL gl A AL FUs
= AL A BAA S8 2 5o 4 o
Jrlg Pyeken FaF 4BS ¥ 4+ g Aow B
Qe 12t Quinn(2000)& 2 9] W 8 e A
Ao WHALE Y3 B F W0 AYolA 4T
@ ol s Aol ATk w A, ol 34

3

5ol TMIAE Aol ok FiEs Al Q?ﬂ 5
arz Aeld BEe o2

I A AY, A 37 SR8 AW A84 g5
o]#4 ZHgo| A £ Aoz AN F IS
REA=g

o]+ Freudenthal(1972)%= A3 Aol <IeH]
Freudenthal(1972)2 &35 1008 ©AS uw o]

N
_I

9 gt B T2 I Aow AYshe

Aol tiste] LAE A7IskEA, FAA HEOA =g

1

e AY Q5 ALSE AT o] B8

=
=
-
b
offt
e,
ot
12
IO
=2
R

I~
S ol.m
an o
R
o M
=) B
N rlu
v Hr —r
o lo
£ T e
5

o
Hl fo

R
=
My ol

oft =

.

R o
ol
0
i
ok
IS
HU
o,
offt
>,
Ny
posy
o
fil
il 4 e
&
32,

=
o

Kol

gt} Brousseau(1997)9] ZAsol H]Fo]
W] e ojw sdo] wAE =
d7gstar 1 QoA wALeE o] ekl
o2 ugeh =Ao| o]Fojd F

2 D AT, dRoRt 4o 43
4

>}L

o

N

N

%0, olr

_1_.>“_, =5 o

b1

T oo o lo J
o W 5

&orle o o

o

of o3le & %o WHe U o
$¢ A4391e). Shin & Lee(2006)=
| AR s

2 2 o o

X

ooy Hz lo dr oot L
ol
:IOL_"
1

i)
2
=
X
rlt
4
1o
oz o
i
=
)
L
o
ol
(o3

o
2
o
rlu
4
1o,
hint
D
o
B.

|
Il
b
fetl
o
:Og'l
ot
4
pas
X,
=)

Ve e Aske

oVl ol tatel # AT HE
A5 Ro| g 5
Ayt o] thy

@ ons
o] olFol 4 A FAE Qe R8I A 4

Sl A}

_‘f_
g 5 s Role A ol
< nlE

GBS dom nesd kel ool 4 YES
A7 Ak Bes] wield, ¥ At B
ue Golq A9 A2 Fae A Fiel g o)

it

K
m
Mo o
ot
g
re
-
o
N
}-N'

s

-1 al

2 AgPE 4 d= A5 A
o
l

Aol A =g 2
= U}XIE 183 £ &g 7

}‘Jr o Adagel £ ?6}04

2



‘Mendel(1865)¢] 1ol #Ae #3814 Adnel's o83 53 £ A5 /Mgel] Ao AF 393

2) TA] YB el Y FS ohd Wy
Mendels] @A $AHOE FBG REe 749
HEFAS D Qi A7) £EES Lokl 2ol
AR Aol @k Aot o2 Audoz %
Sd 94 42 Role su 94 AAE role B2
.

[e) py
wrfshA Rrs 95 4 7] wiolthd
%, ® 7oA RRI} e &Fola Rroluh riRe #F
o= BU Hrh A o]2A wiAdME EHEgtRel
AFEAE 7|7 AR
T vk webM ZPEA Al
Jrp7|Heks A ‘GRlstaat sk B2 wet A
AR N A= Hoop gt ol A& iy
atH, Mendelo] 23S AlAsts 3 dAIZA o 749
?%V“’ destgeAeh didds 7 e
olgi RN & wFolgke AL oA9A A
stati=Alel  date] S 2
Orel(1984) Mendel®] 15%29]

=
ol
ol
2
o ®
=
3
& il
Mo
s
=2
oX,
ot
ol

wdd W “J%H‘ﬂ MendeIOI :Laii; uha] o &

ox 1o ¥o x> i
fuj
[
I
=
§
&
jon

f [o'e]
%
L
)
o,
=2
2
1‘>'
::4'
F_\'ﬂ,
2 3
=
a
foet

My
of\
2
o
ofl
ol
fer
of\
>

_O‘L
rir
59
o
~
olr
_O|L
O
rlr
o)
oy
o
B\
ok
4
%2,

Nl AL x|9ksl Aojt)
u}OL o] 47{40] /lgahgt]mt}ta ﬁ_zﬂﬁio] RO] 3=
Rrel?] RO #4085 @it @ & ol 2
P Y4 B FAE 1
© 34l A o FAES Adse 3
= FYHA g, Lol FA7H 737}“ 2 PO Hol:
As e &% T =s A }
g FAE AR deiied, AT =
A 475 e, oht !

Qo) x

HU
n
o 3L

FAE A dstol =
Bge] Tk FEN FAF %A

Hro Mugg_ ’o‘]—A] oLoLt}

fr tl © (ot o ¢ |1 &

[Table 4] The genotype ratio table for each generation
introduced in Chapter 7

genotype Ratio
Generation R Rr r R Rr r
1 1 2 1 1 2 1
2 6 4 6 3 2 3
3 28 8 28 7 2 7
4 120 16 120 15 2 15
5 4% 32 496 31 2 31
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[Table 5] Statistics results for CVR

(N=20)
number mean standard deviation
question 1 42 052
question 2 45 0.60
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