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Abstract

With the further development of mathematics education, plane vector, as an important part of
high school mathematics, is of great significance to the cultivation of students’ mathematical lite-
racy and problem-solving ability. However, due to the abstractness and complexity of plane vec-
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tors, students often have cognitive difficulties in learning. Therefore, based on G-DINA cognitive
diagnosis model, this paper makes an in-depth study of planar vector learning for high school
students. Through the design and implementation of the test, the cognitive structure and mastery
of students were comprehensively assessed, and the learning path map was drawn based on the
diagnosis results, which provided targeted teaching adjustment suggestions for teachers and teach-
ing remediation for individual students. This not only helps teachers to better meet students’
learning needs, but also provides empirical support for optimizing the content and methods of
planar vector teaching. By promoting the improvement of planar vector teaching for senior high
school students, it is expected to further enhance the learning effect of students.
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Figure 1. Hierarchical relationship of cogni-
tive attributes
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Table 1. Typical project assessment mode

# 1. ARHEEHER

J7 5 JB Ak
1000000
1100000
1101000
1101010
1101011
1010000
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1011010
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Bk
10 1000100
11 1001100
12 1001110
13 1001111
14 1110100
15 1111100
16 1111110
17 1111111
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Table 2. Q-Matrix
*2.Q%EM
AH &
Al A2 A3 A4 AS A6 A7
1 1 0 0 0 0 0 0
2 1 0 0 0 0 0 0
3 1 0 0 0 0 0 0
4 1 1 0 0 0 0 0
5 1 1 0 0 0 0 0
6 1 1 0 0 0 0 0
7 1 0 1 0 0 0 0
8 1 0 1 0 0 0 0
9 1 0 1 0 0 0 0
10 1 0 0 0 1 0 0
11 1 0 0 0 1 0 0
12 1 0 0 0 1 0 0
13 1 1 0 1 0 0 0
14 1 1 0 1 0 0 0
15 1 1 0 1 0 0 0
16 1 0 1 1 0 0 0
17 1 0 1 1 0 0 0
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18 1 0 1 1 0 0 0
19 1 0 0 1 1 0 0
20 1 0 0 1 1 0 0
21 1 0 0 1 1 0 0
22 1 0 0 1 1 1 0
23 1 0 0 1 1 1 0
24 1 0 0 1 1 1 0
25 1 1 0 1 0 1 0
26 1 1 0 1 0 1 0
27 1 1 0 1 0 1 0
28 1 0 1 1 0 1 0
29 1 0 1 1 0 1 0
30 1 0 1 1 0 1 0
31 1 0 0 1 1 1 1
32 1 1 0 1 1 1 1
33 1 0 1 1 0 1 1
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Table 3. Statistics of student mastery patterns
3. BMEERRGT

JE P E R AR i (%)
APM1 0000000 1.2
APM2 1000000 34
APM3 1100000 6.1
APM4 1010000 0.2
APMS5 1000100 0.3
APM6 1110000 7.2
APM7 1100100 7.4
APMS 0110000 0.2
APM9 0010100 0.2
APM10 0101000 0.1
APM11 0100100 0.1
APM12 0000110 0.1
APM13 0011000 0.2
APM14 1111000 3.7
APM15 1110100 15.8
APMI16 1111100 21.7
APM17 1000010 0.2
APM18 1000001 0.2
APMI19 1111110 17.9
APM20 1111111 13.8
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Table 4. Comparison of Subject 1 before and after remedial teaching
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Table 5. Comparison of Subject 2 before and after remedial teaching
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