Pure Mathematics Zi2%(%%, 2024, 14(11), 280-288 HKans X
Published Online November 2024 in Hans. https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2024.1411395

E-TFRaschtR B p) S P 8 3 58 4y
ROt

£ &Y BEHF, AW, A B

VTR T = Sea b, SUM SR
25t R BT RER A TR, 52 SR
SSEPH SRR A BHEE AR, SN SR

Weks H . 20244E9H20H; FHHM: 20244F10H22H; KA H: 2024411 29H

=

Rasch T EASHE M. SFEEEMBHAMA L ESFEA RS SR E P RRE, 52580
EHREMN, AREEREIESTRME T ZuINA . KR AR P EEWE A, NUE B isisag
. RERE. SERNE. Z2ERNHS5EEEENTREE. EESHNSHRESNAETRT 24,

Ft— P T GRS PR E SRR A .

K§2in

Rasch#&Y, ariikem, HHHE

Characteristics Analysis of High School
Mathematics Test Based on Rasch Model

Rong Jiang!, Xueqin Yang?, Yuanxun Liu!, Zhuang He3

1Guiyang No.3 Experimental Middle School, Guiyang Guizhou
2College of Materials Science and Engineering, Guiyang University, Guiyang Guizhou
3school of Education and Science, Guiyang University, Guiyang Guizhou

Received: Sep. 20", 2024; accepted: Oct. 22", 2024; published: Nov. 29%, 2024

Abstract

Rasch analysis has the characteristics of parameter objectivity, isometry and subject independence
in the characteristics and quality analysis of the examination paper. It is complementary to the
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classical measurement theory, and provides a diversified perspective for the educational examina-
tion data analysis. Taking the high school mathematics test as an example, this paper analyzed the
unidimensionality of the measurement target, the fitting of the test paper, the fitting of the ques-
tions, the white diagram of the students ability and the topic difficulty, and the bubble map of the
topic parameters, and further discussed the problems to be paid attention to in the application of
the results.
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Figure 1. Unidimensionality test
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Figure 2. Principal component analysis
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Xt 785 & S I BUE AT BARPL A6, SRR 1 iR,

Table 1. Quality inspection
e 1. BiERERN

B INFIT OUTHIT Speration Reliability
MNSQ ZSTD MNSQ ZSTD
#73R (Student) 785 1.07 0.1 1.04 0.1 2.43 0.85
T H (Item) 28 1.02 0.1 1.07 -0.1 14.31 1.0

Rasch BAGAHRML T X 4 FEFR AR, & 52 M SE R X 7 BEARRL. X 3 BE 2 8056 R H Refs 1E
Z KA EIX oy BB (O B G0T,  IX 23 FEAE R, R BN 56 H R ik A ot AS 5] B8 7K (R ik
[X 73 JF K . Rasch R i Jz W [X 43 FE (148457 F5 A Speration, #H RS 2 GZAE M 2 /0 KT 2 [2]. Speration
X 75 BE AR AL L U RE 0K 2 A2 o0 B2 AN B DA R BE A . AVFIR A 0 H X 73 B8 14.31, HUEEL
e G, BEAEXEEN 2.43, BUEWIAF] 7 AHKREE @Ko MREF 2 AR, 3
IR ARG REE X 20 AN A Re 1K B4
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FhEE ), 15 R A SR IR (0 45 S — 2. FROE AT EE, AHOGER U R BARME N 1, KT 0.7 K9
TG B3] AVFINAAE S B B ARERE N 1.0, R H 1BARMGBER S ARG N 0.85, BUHE
B o RN A AN (0 G 4 S5 I R A B AU
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P, —SlE, RRFEGEIE A A BRI, HER SEAN “E 7 B, Outfit MNSQ X 7 HiiE
BU,  Infit MNSQ X8t H 3 & 5 224 Bt 18U . Rasch 24145 BB/ Infit MNSQ ¥J{E A 1.02. Outfit
MNSQ {EN 1.07, B&FRESETaBar s AR 1, YoIsE SEEA G RIF, WS REEA 22 H s
B2 AN R . ZSTD AIBUE IR 0 #RUF[4], 43 M4 3R Bon gl A H iz & 48 808 E e
[-0.1, 0.1 ], #EmEARME. FILAEH, ARUGXEEIH BAILE R, 546 Rasch SAHIR TR,
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Table 2. Item fit
=2 BEWME

BH S FrifEiR Infit MNSQ OutfitMNSQ FHOR R EL
001 -1.522 0.121 0.99 0.96 0.18
002 -3.122 0.246 0.98 0.79 0.29
003 -5.10 0.086 0.97 0.95 0.23
004 -3.063 0.239 0.99 0.77 0.28
005 -2.016 0.148 0.97 0.87 0.27
006 -1.333 0.112 0.96 0.86 0.30
007 -0.135 0.079 0.93 0.91 0.33
008 -0.411 0.073 0.98 0.98 0.18
009 -0.379 0.073 0.99 0.98 0.18
010 0.037 0.077 1.02 1.03 0.07
011 -0.137 0.075 0.98 0.97 0.20
012 -3.369 0.280 0.99 0.86 0.24
013 -1.103 0.103 0.96 0.91 0.27
014 -0.982 0.073 0.96 0.95 0.25
015 3.026 0.123 0.99 0.93 0.13
016 2.997 0.121 0.99 0.97 0.12
$1701 0.301 0.014 0.84 0.67 0.56
51702 0.694 0.011 0.95 1.02 0.53
51801 -0.005 0.023 1.32 3.82 0.39
51802 0.587 0.013 1.12 1.13 0.48
$1901 0.190 0.017 1.15 1.04 0.48
$1902 0.618 0.010 1.09 1.17 0.54
$2001 0.782 0.011 1.22 1.38 0.45
52002 0.760 0.011 1.04 1.08 0.51
$2101 0.521 0.014 1.03 1.02 0.53
$2102 1.393 0.018 0.87 0.79 0.47
$2201 0.859 0.012 1.18 1.18 0.46
$2202 1.608 0.025 0.97 0.95 0.36

B FEEW, Infit MNSQ AT Outfit MNSQ FIHUE N 24 7E[0.8, 1.2)2 18], BN TR AR N EUE
N4 7E[0.5, 1L.E]Z B [5]. AEAEIABE B, NIk F BN 4% KL G bR iE[6]. il EdmR s, &8 H Infit
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12015, 2 EHANA S5, TN 002, 004. S1701 A1 S2102 PUAN RS H 78 7] $%52 Ji FEl Y, S1801.
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Figure 3. Wright map
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