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Abstract

This study investigated the status of learning statistical inference based on the new
high school curriculum guidelines, focusing on problems related to the standard normal
distribution to assess understanding.

Furthermore, based on past incorrect answer data for the standard normal distribution,

effective teaching methods were proposed, implemented in educational practice, and their
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effectiveness was verified.

Regarding problems on the standard normal distribution, having students draw graphs
to understand the relationship with the formula and then review their work led to an
increase in the correct answer rate. However, a significant number of errors persisted,
including those based solely on rote understanding and careless mistakes. Measures to

address careless mistakes still have room for improvement.
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ZRAEL - (2023 SFEEF N=334. 2024 £ EE&F N=311, 2024 S EE#k N=45. 2025 F E & N=312)

i il [ KiZ | 23F | 24FKF | 24%k | 25 &
la POSZ=Za) PO<Z=217) |0.4850 92.0% | 97.8%

1b POSZ=Za) POS£Z=116) |0.3770 97.1%
2 P(—a=Z=0) P(-0.51=Z=0) |0.1950 93.3%
3 P(—a=Z=a) | P(-1.96 =Z =1.96) | 0.9500 | 91.3% | 91.0% | 95.6% | 97.8%
4 P(—a=Z=b) P(-2=Z=1) 0.8185 84.2% | 75.6% | 93.6%
5 P@sZ=c) P(05<Z=15) |0.2417 77.5% | 75.6% | 87.2%
6 P(~c£Z=-a) | P(-25=Z=-15) | 0.0606 90.1%
7 P(a<7) P(25=7) 0.0062 76.8% | 71.1% | 83.7%
8a P(—a£7) P(-2=2) 0.9772 | 58.1%

8b P(—a£7) P(=051 = 2) 0.6950 71.1%

8c P(—a£7) P(-147 £ 7) 0.9292 83.7%
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A

=

24 £

24 FX

0.5 — p(2.17) = 0.015

3(1)

2 UE GE M 45 AR
D BRFE AR R

p(2) + p(0.17) = 0.5447

3

p(2.17) + p(2.1) = 0.0029

p(0.1) = 0.0398

0.5 + p(2.17) = 0.985

10

p(2.16) = 0.4846

we A B [ E W

p(2.08) = 0.4812

p(0.17) = 0.0675

Y CHEE

0.1

Y

>
uu
+

=8 FMEIb:PO=Z=1.16) OREOHE

L

o~ =

0.5 —p(1.16) = 0.123

0.5 —p(1.6) = 0.0548

B UEIE K 55 A7

R 00

D BEFE AR 2
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B 0.3772. 0.3774. 0.3776 % %1 A 2} 3
= B A 3 )
0.3778 1
YCHERE 10 10
A 9 9 36 36
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RSN Ak 2l 26 F | B
0.5 — p(0.51) = 0.305
0.5 — p(0.5) = 0.3085
—p(0.51) = —0.195
p(0.51) — 0.5 = —0.495
0.5+ p(0.51) = 0.695
A A iR A

p(1.16) = 0.377 9

1—p(0.51) = 0.805

0.5+ p(0.5) = 0.6915
p(0.5 4+ 0.51) = p(1.01) = 0.3438
p(2.5—0.51) = p(1.99) = 0.4767

0.5 4+ p(0.01) = 0.54

0 —{-p(0.51)} = —(—0.195)

p(0.5) = 0.1915 8 11
"""""" —p(05) =-01915 | 1
A HLD p(0.5) = 0.1925 1
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1
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p(0.5) = 0.1195
p(0.49) = 0.1879
p(0.51) = 0.9150 1
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FREACIBEAA 3 1
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HOFHENLETHY, ERNSMAOBEME 2R T L-DICHEL -,

MR 31X 2023 FEMNHHE L TWAETH S, ME4OME HIIMES LRETH D
2, ME3ICHET LM TH 51.96L 095X HBICH AT H2MHETHL 720, FEZLEL TH
LIETOHELEXONLTOHBE L, FEMEVSHRAMENEZRTIE, ME3 N EX
THE4PNBRZOLEIE, MESOMEZRBEL TV LIEITORRBELEX LN D,

ME 3, M4 DIEE - fRE - BEOHAIFER 10, 11 0@ T, BE3, HE40RE
OFEIXE 12, 13 D@D TH 5,

B, ARIT 2024 FEETCOMAERE X T-REL 2025 FEITTo TN DH T2, 2025
EEHRT A FNOIEEFRN 2024 FEEUR E LB L CHERELN LD NG N E, A TR
EEATOTEMBELED, AERENRVEAICOWTIE n.s. (Not Significant) L Fi# L
7o MEIXA =—Y (Yates) O EEIToT-HAELEEL T, AERAEZHE L,

®10 BE3I:P(—1.96=7/=<1.96)DIEE - RE - EEOAR. FEEX 2026 FL LK

MR | A3 E% ALK e 2 A
2023 # 334 | 305(91.3) | 17(5.1) 12(3.6) *p <.01
2024 # 311 | 283(91.0) | 17(5.5) 11(3.5) “p <.01
2024 45 43(95.6) 2(4.3) 0(0.0) n.s.
2025 # 312 | 305(97.8) 7(2.2) 0(0.0)

2025 ik 300 | 142(47.3) | 68(22.7) | 90(30.0) “*p <.01

g

K11 HE4:P(-22IS1NDEE - RE-HEOAR. AEERZ 2025 FLHE

HH R I 4] N E& A PN BE
2024 # 311 | 262(84.2) | 35(11.3) | 14(4.5) “p <.01
2024 #k 45 34(75.6) | 10(22.2) 1(2.2) “p <.01

2025 # 312 | 292(93.6) | 20(6.4) 0(0.0)
2025 H ik 300 | 131(43.7) | 72(24.0) | 97(32.3) “p <.01

RE 3, I 4 OFRZFIZHOWVWTH, EEEHSMOBEMARICERNT L2008 LL 2 HD
o MEOERIZOVWTIE, R 12, 13 IZxTHY, ERLONLTHAXZHAE LTI b
ODNHoT2, BRL OO THEICKBEL TV DHEREIL, FICME 4 TEZL Abh,
P(-2=Z=1)=P0=SZ=3)XP(-2=5Z=1)=P(0=Z=3)=3P(0=Z=1) "E¥D k>R
TREICL > TEAESY) ERAOMRICHRBEINTHIEMIZLEMELH -7,

INHOMEE, IE#MNrTHERKOALTUEL TV D 0B E N7, BHX0Hb T,
METMOPNL TV AINELZ ERICIERELHREICORT22DICHbNE/M ZENEET, £
DEEMZLBIOILENHD EEZD, 2026 EF TR EOBE LR E 2, HERICKOE
EMEAZRF T HZ L TREIIMD LR, EBEOT A N TEHREZ#HNTRE L R o FAEN
MR OTHEELE, 207, FHEICHREH<EEEZSDTIELI2 LR BELEZ D,
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#12 BE3:P(—1.96=7=<1.96) DREDAR

NN A2 Al 23K |24 K | 24 % | 25 & E 25 J&
p(1.96) = 0.475 4 6 19
1—p(1.96) = 0.525 1
p(1.96 - 2) = p(2.92) = 0.4983 1
p(1) = 0.3413 1
p(2.5) —p(1.5) = 0.0606 1
REEX O iR 2% 8
0.9 2
] +p(1.96) = +0.475 2
1 TE HL 4 AR
095-2=19 14 1
D R L
2 —p(1.96) = 1.525 1
p(1.96 - 2) = p(2.82) = 0.4976 1
0.3778 -2 = 0.7556 1
1—2p(1.96) = 0.05 1
0.5 — 2p(1.96) = —0.45 1
0.5 — 0.05 = 0.45 1
p(1.66) = 0.4515 1
p(0.59) = 0.2224 1
» 2 -p(1.95) = 2-0.4722 = 0.9488 2 1 1
e ELD
L 2-p(1.97) = 2-0.4756 = 0.9512 1 1 5
EE=A
2-p(1.92) = 2-0.4726 = 0.9452 1
L 2-p(1.96) = 2-0.4725 = 0.945 1
iz 50 R & W 2
2-p(1.96) =2-0.457 = 0914 1
EL R E W 5 2 5 12 1
YT HE & 3 6 1 10 25
&t 17 17 2 7 43 68
£13 FE4:P(—25IS1)0BEOBEE., O OEXEEMEN
AR AR 15 ZeS K 25 5 Heftt
p(2) —p(1) = 0.1359 10(1) | 5 | 4(1) 8
p(2.1) —p(1) = 0.1408 1
‘ p(=2=27Z=1)=p(0=Z=3)=0.4987 3 2 15
P22 IE L AR 40
p(1) = 0.3413 3 1 1 2
D BEFE AR 2 [47]
—{p(2) + p(1)} = —0.8185 3
1—{p(1) +p(2)} = 0.1815 2 (2)
—{p(2) —p(1)} = —0.1359 2 1 3(2)
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AN AR A 24 | Bk | 25 | B FLpf
2-p(2) = 0.6826 2
A5 D iR A 2 8
p(—2=7Z=1)=3-p(0=Z=1) 2
p(1.09) = 0.3621 1
0.3413, —0.4772 4
1+p(1) = 1.3413 2
p(2) = 0.4772 2
FEYE R B0 Am p(2.1) = 0.4821 7 1
D P A 2 1-p(2)=1-0.4772 = 0.5228 [47] | 1
0.5 —0.0196 = 0.4804 1
p(2) + p(1) — 0.5 = 0.3185 1
0.5+ p(1) = 0.8413 1
1+p(1.21) =1-0.3869 = 0.6131 1
1—{p(0.1) + p(0.2)} = 0.8809 1
0.3413 — (—0.4772) 1
0.5 —{p(1) + p(2)} = 0.5 — p(3) = 0.0013 (1)
iz U PEA 4 2 2 8
ERG AP 5 5 1
i A [ 5 4 2 2 1
N CHEE 1 1 13
&t 35 10 | 20 | 65 | 72

3-4. MRE 5 RUMEE 6 DR #T

ME 5 1XP(0.5=Z=15)=02417% fi 253 D&, & 6 1LP(-2.5=Z7Z = —1.5) = 0.0606% i
ETLHMETHD, BXHFVOHAEFIEZIMES, 4 LRAETHHN, MES3, 4B LEZH
WHRBE ThH -7 Z LTk L, AMIEsIERmEHVLIHEE L THEL T,

M 5, M6 OIEE « fRE - MEOHI ALK 14, 15 T, [HE5, ME 6 OEZE O
IxF& 16, 17TDHEY TH D,

W 5, ME 6 OFRZEIZHONT S, EEERSMAOIEMAREICERT 5 LB R
DB HEIE LTS D% < 2 D72, GHREFBIEV, SREEEY, FAID FEWR ED
TTVAIAB AN,

M 5, MIE 6BV THHZM LT, SIERZTHIEIVWZ ENELITHND N,
A2 TICEAN RN BRI IE L CTRE L R ST OB E N o, ZORREEZHE 2|
X & i 7 WIE R 2 BB X, R 16 XK 17T O L) RREZEHICR D Z L 2P EICRTR
L, MOBEE®REZEZIDLENO DL EEZ D,

FHERE VD, GRHEMEEV, ARV EENREDO ST LA I RO TIE, Ak Lz RE
LOBAOHBRLT, TOHENEU THLONEZRIAET L2 HERNLETH D,
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®14 FMES5S:PO.5SIS1.5)DEE-RE-BEOAR. AEERX 2025 FELHE

H RE IR N E% AR e 24 HE
2024 F 311 | 241(77.5) | 56(18.0) | 14(4.5) “p <.01
2024 & 45 34(75.6) | 10(22.2) 1(2.2) n.s.
2025 & 312 | 272(87.2) | 39(12.5) 1(0.3)
2025 H ik 300 | 109(47.3) | 94(22.7) | 97(30.0) “p <.01

%15 MEE6: P(-2.557<-1.5)DEE - EE - EEOAR

H RE IR N E% R e 2K

2025 # 312 | 281(90.1) | 28(9.0) 3(1.0)

®16 RES5:PO.SSIS1.5OREFOME. ODOREXFHHEEL

A 2 ELIA s 2l 24 K |24 %K |26 K& | 3 Lk
p(0.5) + p(1.5) = 0.6247 29(4) | 3(1) | 19(1) 25
""""" p(05) +p(1.05) =05446 | | | 1
p(1) = 0.3413 3 1 4 13
p(1.5) = 0.4332 2 1 4(1)
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] R il ] R B x BiEFH | RBER & &
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