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Abstract

This paper selects two classes taught by the same instructor in the Financial Mathematics program
at the University of Jinan, and takes the grades of the course “Advanced Algebra and Analytic
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Geometry” as the research object. By collecting and analyzing the results of three assessments, it
explores the application of Markov chain theory in university course teaching evaluation. First, a
unified standard is formulated according to the actual situation to reasonably classify student grade
levels. Second, the transition probability matrix is calculated, and the characteristics of state tran-
sition and the degree of improvement are analyzed. Finally, the teaching effectiveness is evaluated.
The study finds that Markov chain theory can effectively assess teaching outcomes and help instruc-
tors obtain targeted teaching feedback. The results not only provide an operable mathematical tool
for university course teaching evaluation, but also offer an important reference for improving in-
struction in other similar courses.
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Table 1. Changes in grade levels from the first to the second attempt
# 1 BRBEERBEFRTL

2401 PE(*45) K R AR, 2402 BE(3ES) FoW OHBIX 25

202430908001 63 58 4~5 202430908002 56 46 5~6
202430908003 72 67 3~4 202430908005 57 70 5~3
202430908004 83 60 2~4 202430908006 73 77 3~3
202430908007 55 25 5~8 202430908010 43 45 6~6
202430908008 46 58 6~5 202430908012 74 72 3~3
202430908009 62 64 4~4 202430908013 67 60 4~4
202430908014 51 50 5~5 202430908015 58 61 5~4
202430908016 52 45 5~6 202430908019 57 72 5~3
202430908017 66 85 4~2 202430908020 73 54 3~5
202430908018 60 63 4~4 202430908021 37 34 7~7
202430908022 48 59 6~5 202430908023 78 56 3~5
202430908024 52 39 5~7 202430908026 67 50 4~5
202430908025 49 47 6~6 202430908027 50 56 5~5
202430908028 48 28 6~8 202430908029 63 57 4~5
202430908031 47 39 6~7 202430908030 72 69 3~4
202430908033 56 74 5~3 202430908032 85 77 2~3
202430908035 55 57 5~5 202430908036 76 85 3~2
202430908037 53 29 5~8 202430908039 70 64 3~4
202430908038 77 81 3~2 202430908040 74 55 3~5
202430908042 68 57 4~5 202430908041 76 80 3~2
202430908043 69 65 4~4 202430908044 92 84 1-2
202430908045 76 69 3~4 202430908047 63 47 4~6
202430908046 69 85 4~2 202430908048 39 48 7~6
202430908049 44 29 6~8 202430908054 67 39 4~7
202430908050 47 58 6~5 202430908056 67 73 4~3
202430908052 70 74 3~3 202430908060 62 48 4~6
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202430908053 61 59 4~5 202430908061 58 49 5~6
202430908055 57 91 5~1 202430908062 59 78 5~3
202430908057 26 15 8~9 202430908063 76 70 3~3
202430908059 83 28 2~8 202430908064 48 48 6~6
202430908066 59 72 5~3 202430908065 63 78 4~3
202430908068 76 73 3~3 202430908069 72 58 3~5

202430908070 78 68 3~4

Table 2. Changes in grade levels from the second to the third attempt
2 BIRABZRASFRTL

2401 PE(25) B BE=I YR 2402 PE(25) B B R

202430908001 58 27 5-8 202430908002 46 36 6~7
202430908003 67 72 4~-3 202430908005 70 74 3-3
202430908004 60 64 4~4 202430908006 77 51 3-5
202430908007 25 45 8~6 202430908010 45 35 6~7
202430908008 58 28 5-8 202430908012 72 48 3~6
202430908009 64 34 4~7 202430908013 60 66 4~4
202430908014 50 36 5~7 202430908015 61 33 4~7
202430908016 45 55 6~5 202430908019 72 46 3~6
202430908017 85 55 2~5 202430908020 54 39 5~7
202430908018 63 30 4~7 202430908021 34 26 7~8
202430908022 59 55 5~5 202430908023 56 45 5~6
202430908024 39 31 ~7 202430908026 50 45 5~6
202430908025 47 15 6~9 202430908027 56 35 5~7
202430908028 28 45 8~6 202430908029 57 42 5~6
202430908031 39 45 7~6 202430908030 69 54 4~5
202430908033 74 45 3~6 202430908032 77 77 3~3
202430908035 57 69 5~4 202430908036 85 83 2~2
202430908037 29 36 8~7 202430908039 64 64 4~4
202430908038 81 58 2~5 202430908040 55 42 5~6
202430908042 57 50 5~5 202430908041 80 45 2~6
202430908043 65 59 4~5 202430908044 84 82 2~2
202430908045 69 36 4~7 202430908047 47 52 6~5
202430908046 85 68 2~4 202430908048 48 40 6~6
202430908049 29 52 8~5 202430908054 39 22 7~8
202430908050 58 31 5~7 202430908056 73 42 3~6
202430908052 74 49 3~6 202430908060 48 27 6~8
202430908053 59 58 5~5 202430908061 49 45 6~6
202430908055 91 76 1~3 202430908062 78 68 3~4
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202430908057 15 14 9~9 202430908063 70 56 3~5
202430908059 28 45 8~6 202430908064 48 14 6~9
202430908066 72 30 3~7 202430908065 78 56 3~5
202430908068 73 48 3~6 202430908069 58 49 5~6

202430908070 68 77 4~3
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Table 3. Grade level transitions from the first to the second attempt

3. B—REIBRMGHFRET

2401 ¥ T 5% .
&% 1 2 3 4 5 6 7 8 9 10 it

1 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 1 0 0 0 1 0 0 2

3 o 1 2 2 0 0 0 0 0 0 5

4 0 2 0 3 3 0 0 0 0 0 8

WIS 5 1 0 2 0 2 1 1 2 0 0 9
6 0 0 0 0 3 1 1 2 0 0 7

7 0 0 0 0 0 0 0 0 0 0 0

8 0 0 0 0 0 0 0 0 1 0 1

9 0 0 0 O 0 0 0 0 0 0 0

10 0 0 0 O 0 0 0 0 0 0 0

2402 Bt RS .

&% 1 2 3 4 5 6 7 8 9 10 it

1 0 1 0 0 0 0 0 0 0 0 1

2 0 0 1 0 0 0 0 0 0 0 1

3 0 2 3 3 4 0 0 0 0 0 12

4 0o 0 2 1 2 2 1 0 0 0 8

WIS 5 o o 3 1 1 2 0 0 0 0 7
6 0 0 0 0 0 2 0 0 0 0 2

7 0 0 0 0 0 1 1 0 0 0 2

8 0 0 0 0 0 0 0 0 0 0 0

9 0 0 0 O 0 0 0 0 0 0 0

10 0 0 0 O 0 0 0 0 0 0 0
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W — KB IR E, ~-5.4718, E,  ~-2.4107 : 55 ZIRFIH =IK: E, ~-9.0417 , E,; ~—6.8539.

Table 5. Efficiency of improvement

5. RAEHE

ey AREESK mmwEmsk MO0l mokEHESK ASKEESK
1 0.0000 -2.00 1 -1.0000 0.0000
2 —4.0000 —2.6667 2 -1.0000 -1.3333
3 —0.2000 —3.2500 3 —0.7500 -1.7778
4 0.1250 —1.5000 4 —0.8750 —0.6000
5 -0.1111 -1.1250 5 0.7143 —1.2857
6 —0.2857 —1.0000 6 0.0000 —0.8571
7 0.0000 0.5000 7 0.5000 —1.0000
8 —1.0000 2.0000 8 0.0000 0.0000
9 0.0000 0.0000 9 0.0000 0.0000
10 0.0000 0.0000 10 0.0000 0.0000
&t -5.4718 -9.0417 &t -2.4107 -6.8539

M 5 H AT U &SR G0 A 1D BOR AP R, 9 a0 7E 35 — IR BI5GB 2401 BEHAN54
FIRR T R4y 519 0, —4, —0.2, 0.125, —0.1111, —20.2857, 0, —1, 0, 0, BRI KR N-5.4718.
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PE&iH-5.47, 2402 BE&rit—2.41), BEUEAEY B ZE . NP PR ST i ash, b 2401 BE
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HGRFr AR FRE, RBBURIRRE S, 75 KB =R IR B, AR 3T R AT Ul
(2401 ¥£-9.04, 2402 ¥i-6.85), H. 2401 PR N MR AE LN 2402 PER 1.3 £, LR TR, 72PN 1]
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