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Abstract

Taking junior high school students who are in the critical period of reasoning ability development
as the research object, taking the cognitive diagnosis evaluation theory as the guiding basis, and
based on the vision of junior high school mathematics core literacy, the cognitive diagnosis test of
junior high school students’ geometric reasoning ability was developed. Firstly, six key cognitive
attributes are determined within the framework of junior high school students’ mathematical core
literacy and textbook content. At the same time, a cognitive model of junior high school students'
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geometric reasoning ability is constructed through students’ oral reports and expert discussions.
Then, based on the fitting analysis of measured data and cognitive model, the test quality was
comprehensively verified. The results show that the difficulty and discrimination of the test are
good, and the reliability and validity meet the measurement requirements. The test can provide a
new perspective for deeply understanding the inner psychological structure and external evalua-
tion indexes of junior high school students' geometric reasoning ability, and provide an empirical
basis for designing more targeted teaching intervention programs.
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Table 1. Level analysis of “reasoning ability” at all levels in the framework of junior high school mathematics core literacy
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Table 2. Names and definitions of key cognitive attributes for junior high school students’ geometric reasoning skills
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Figure 1. Hierarchical relationships of cognitive attributes

1. HpELTHEBERE DHIA R R R X F

3.4. T B 4wl

5T LA 2016 4E~2020 AL 5T 7 B AR BRT 7~9 SERBCEHM EM M B NS, LLE 3 1) Q HiFEN
MR, Q HFEXZ—A KAT AZIM 0~1 5EfE, “1”7 XRiH K ER TR A, “0” XR0iH K
BAEEEENE Ac REGANIMIHEZEE/DE 1 EEH %, BN EER0H% 3k, HillkE
Ze AR 25 BRI, W w7 RS 15 ANIE BRI A LA RE SIS . B ek 3 4
WO, 3 B —4&BUMFI 5 A ES L 5 WA AT e SRERENHEE. )\ LTSRS 3 4105
SR LT RE M AG, It 2% AR TE AR 2 ach R o 1 A AL R B P R AT DR s B JE AR T 0
H 5 EYERE BRIV R FAETNER S i R S8 , ¥IP# e 18] A AT HEEE Re
M5, 415 E/HH .

Table 3. Junior high school students geometric reasoning ability test Q matrix

= 3. HIREJLATHEIRAE ML Q RERE

Al A2 A3 A4 A5 A6
K1 1 0 0 0 0 0
K2 1 1 0 0 0 0
K3 1 0 1 0 0 0
K4 1 0 0 1 0 0
K5 1 0 0 1 0 0
K6 1 1 1 0 0 0
K7 1 1 0 1 0 0
K8 1 1 0 1 0 0
K9 1 0 1 1 0 0
K10 1 0 1 1 0 0
K11 1 1 1 1 0 0
K12 1 1 1 1 1 0
K13 1 1 1 1 1 1
K14 1 1 1 1 1 1
K15 1 1 1 1 1 1
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Table 4. Relative fitted statistics for four cognitive diagnostic model

4. OMIAFSEER AN IS ST 8

Model loglike AIC BIC AIC3 CAIC 7 p
DINA —5239.808 10559.620 10736.740 10599.620 10776.740 11.893 0.059
RRUM —5189.888 10531.780 10868.310 10607.780 10944.310 4.936 1
GDINA —5159.275 10934.550 12298.410 11242.550 12606.410 7.253 0.743

GDM —5378.140 10788.280 10859.130 10804.280 10875.130 NA NA
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H X 7 B sl i 1, e 444 X 3 BEIA 3 1 o 85 i v 7K 15 AEFE B G B R —2.871~2.427, ¥4 0.081,
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Table 5. An estimate of the difficulty and sensitivity of the quiz item
= 5. MG A EEMX 53 ERMGITER

TiH X7 bidis TiH X7 bidia TiH X7 idE s
K1 0.959 —2.871 K6 1.058 0.375 K11 2.16 0.026
K2 1.288 —2.462 K7 0.591 0.742 K12 1.293 0.562
K3 0.603 0.694 K8 1.531 —0.562 K13 0.328 1.600
K4 1.081 0.046 K9 2.185 —0.461 K14 0.345 2.427
K5 0.326 0.252 K10 2.33 0.068 K15 0.842 0.786
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0.86~0.97 2 [d], MMHARLE 0.9 UL L, RWIHFTg il (4] b A= LARTHHEER BE 77 B 02 Wil 3645 L sy

Table 6. Pattern (attribute) classification accuracy and consistency estimates

% 6. ERIBI S LEMMES—BIEEHER

(LY Al A2 A3 A4 A5 A6
ISR I 0.702 0.974 0.912 0.874 0.955 0.937 0.924
IR 0.668 0.952 0.893 0.865 0.927 0.939 0.877
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