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Abstract

Rasch model, as a modern educational measurement tool, plays an important role in test analysis
and student ability assessment with its accurate feedback. Taking high school biology test as an ex-
ample, this study analyses the test questions in terms of unidimensionality test, test paper fit, items
fit, Wright map and bubble chart, and analyses the test items by combining the data with the con-
tents of the test items. Based on the results of the data and the analysis of the items, it is proposed
that test items should be analysed by combining the data with the contents of the test questions,
reasonably setting the question difficulty coefficients, and improving the scientificity and differen-
tiation of the structure of the test paper; innovative forms of test items and strengthening the design
of life situations.
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Figure 1. One-dimensionality test
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AR YR ) B A 36 45 R 1 poR, B AR R T H 90 &= AH (Items Measure), i B2 £ 2. 4
B ORANF 8 H (Items), M A B Ko AR4E ] 1 g R IR g B, wl k0382 88 H 500 H A (Items
Measure) & 7E[-0.4, +0.4] X [B] N o iX— >4 54 Rasch ARSI E ok gl vk () sk, kB IX Sl H &
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Figure 2. Principal component analysis
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42. REWNE
Xt 393 44 AR R BE BAT SRR AR S M, SRR 1 PR

Table 1. Overall quality test results
=1 BEREKRNSR

INFIT OUTFIT
MNSQ ZSTD MNSQ ZSTD
P (Student) 393 1.00 0.0 1.03 0.1 1.67 0.75
i A (Item) 32 1.00 0.1 1.05 0.2 8.25 0.99

A4 Speration  Reliability

e

1A T AR #ER(Student) FI5 H (Item), FFEWE A EFERCE . Infit A1 Oufit 1 MNSQ (33
77 Z) M ZSTD (b 22), LLK X 43 (Separation) A5 & (Reliability), PL_E 4 P SRAS IR 1) A4 5 2

ZSTD 52 MNSQ HkrtEfb IR, RAPEGITEMEETE. 24 IMNSQ FIHEAR(E Y 1 i, FRsLPr
¥ 5 Rasch B 52 43004 24 IMNSQ HIMEAE[0.5, —1.5)2 [l i, Fem B S5 A R T30, & 15 1 vl 3532
PR AOIRAS S ZSTD (4 0; 24 ZSTD fHAE[-2, —21i, WAIEE3]. H#E 1 A, s Fak(E)
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4, 3 IMNSQ B4 1.00, ZSTD {54 0.0, FBIEHE L& FEELF . OMNSQ {f % 1.03, ZSTD {54 0.1,
WERH RIFMIEE . — B0 S5HRM X0 B FHERT 2[4], GFEMEAMRN 1, KT 0.7 RIS
PER i, 0.6~0.7 RUMEFE BAF[S]. AVMBIX 42N 1.67 (<2), 15/E4 0.75 (>0.7), i HIHHE 91X 45 B
WK, ISR . SHFIHGEH), O IMNSQ {4 1.00, ZSTD 54 0.1, Eont RIFHEE.
OMNSQ {9 1.05, ZSTD {E} 0.2, WRMIEGEEELF. /7B REN 8.25.31, /4 0.99, BLAILIH HIX
Sy FERREEMEARE . BARRE, ORI BIERR T X o EERAE AT VG Y, HAA AR S AE T

BAZVEHIN, IUH 8RBT, WE L X B AT SEVE AR AT 1252 (VLA

43 RS

AU, WA 32 A H MG GEHE B 2 Frr.

Table 2. Item fit statistics table
F 2 MBAMESZITERR

H e % FrifEiR Infit MNSQ Outfit MNSQ AR R
001 —0.720 0.121 1.01 0.99 0.20
002 —0.207 0.110 0.91 0.88 0.41
003 —0.592 0.118 1.04 0.07 0.12
004 1.056 0.107 0.97 0.98 0.27
005 1.022 0.106 0.97 0.98 0.27
006 1.225 0.140 0.92 0.87 0.36
007 0.432 0.104 1.06 0.07 0.11
008 1.679 0.164 0.98 0.91 0.22
009 —0.255 0.110 1.00 0.00 0.22
010 —0.905 0.127 0.97 0.98 0.26
011 —0.634 0.119 1.00 0.05 0.19
012 —0.795 0.124 1.00 0.99 0.20
M14 —1.888 0.229 1.06 1.91 0.01
M15 0.328 0.061 1.33 1.53 0.05
M16 —0.036 0.065 1.20 1.39 0.17
$1701 —0.762 0.064 0.90 0.89 0.47
$1702 0.187 0.039 1.06 1.08 0.49
$1703 0.316 0.086 1.05 1.27 0.16
$1801 —0.161 0.046 0.90 0.89 0.55
51802 0.096 0.055 0.91 0.91 0.50
51803 0.421 0.047 1.00 0.99 0.47
$1901 -0.317 0.081 1.14 1.15 0.07
$1902 0.041 0.075 1.00 1.04 0.35
$1903 0.014 0.053 0.87 0.84 0.55
$2001 1.003 0.060 1.06 1.08 0.30
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gk
$2002 0.039 0.060 0.94 0.89 0.45
S2003 0.887 0.042 1.02 1.02 0.48
S2004 1.206 0.066 0.89 0.88 0.48
S2101 0.782 0.039 1.02 1.02 0.53
S2102 1.352 0.056 0.94 0.94 0.41
52103 0.996 0.046 0.95 0.96 0.51

2 2 BoR T VRIS R IE R H LA TR g, WRBRTLUE H, AN E R R PR iR
Infit MNSQ. Outfit MNSQ FIAH < RELEAHIF . IX L3R HR AT LLFS BV ARS8 H 1B AL A 1, AT
SR AT SRR A SR AR YR . AR E @, Infit MNSQ 1 Outfit MNSQ A HU{H & 24 7£[0.8, 1.2]
Z 18], BN R AR E I B R 24 7E[0.5, 1512 [ [6]. 1E A RS IR, B 2435 5 ™ K (A FL A hr e
[71e M2 751, H@H Infit MNSQ HIEUEYERITE[0.87, 1.33)2[a], KZHUH H ARTEnT #2532 MVE I,
FBAE SERA AT, H M15 250185 1.33 (>1.2), HiTBIME, HUZE SR RIE EEZE. W
I, FHEX M15 8 N AT AT, T A S B G B ZE B SRR . M5 A 3 R, IXGE
AN 25 A 45 ) 2 i R I 2R A s, 3825 7 2 AR P PR 8 S 3 R B AR RV BUHE e T e 0, IR R AL
TAEREERE TR R 6-BA XTI R T8 R AL AE K IR, BR2A AT R A EE, G IE
BRI, SR M SE56 H AR R A R A AL 6-BA 5RE RN IIAELLE, DLRAF ik E 6-BA
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Figure 3. Item 15
E3 15/
23T, AT SR FUTIR IR R H SR AR B R 5 B R OR, SR RS IR, R
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RO R JE R, DABIESTH . M16 8N 6 fiR, FEHEZEAENEER A T YO (YAC) M E &
FHOGAE DD EAR R BRARAI N T E 77, 12800 B R TRE . 40 TREAIRRE TAESSE 2 AN il . BHAH T
FIHEAA NIESUA 1gM 1) YAC 58 BE- I N TR /N BRI = AR BR R B, SR 24 1 W7
ANBUR AR o

16. FREBE AT He (R CY AC) St ply T8 B8 20 0 v o 19 S 10 AL 0 17 B0 555 5 A R TR R B 44 2
Bk k. B ST B b ek iR AL, PEFR ARG A KBS [gM JEH
YAC, 577 (25 M NI SR 1/ BU = BOR BREC R . 90 BUGR R 5L A 2

)
NELESANI ]

® o]
;o T EERA T
e, NS\ ——

@ Liﬁi Skt / a)/
P — [ ]
.__/\‘"‘Tﬁiesémm ©, R

ESHIH T QS
YAC—45IeMIEEFMRL

A. HEE YAC REFIEING T SLRIAT DNA B2 DNA 155 0 71 L Bl
B P YAC S AZE A0 M 2075 5 i T4k S e

C. A YAC— % TeM B0/ i 1 P R3] 0 44 0 Iy 75 36 i 1
D. K YAC—H¢ TeM A/ RU =4 HoR B 4 PSR BB

Figure 6. Item 16
6. 58 16 &

LT, LA SRR AR DL SR A LR LA — R AR s SR G s, [ H W YAC (R EE
SN T, 4 TREMM TS 2 AN, HAEF R A 18 XA ReEf s, 2
SANEKT 58 H R ULEC B R AR, B H R A B BUm s A S BE 77, T RE TS
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M14. 008 Fl 006 IR, 2 BHHAME LML TF BR Z2 R, o BRIl & 45 R AR HE 3R/ . S2102 Fi
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