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Abstract

Cluster analysis is an important technique for large-scale data mining. And for the personalized
differences that students have, they will exhibit different characteristics. Teaching students ac-
cording to their aptitude in the teaching process based on the characteristics reflected by different
students is a large-scale data processing operation. Therefore, for such high-dimensional and
large datasets, K-means algorithm can be combined with mathematical models to provide clus-
tered student features, and membership degree in fuzzy mathematics can be introduced to extract
more explanatory clustering features. Firstly, the concept and principle of the K-means algorithm
were introduced, and its advantages and disadvantages were analyzed, followed by the introduc-
tion of the K-means++ algorithm; secondly, regarding the selection of initial clustering center
points and the determination of K values; then, taking the course grades of college students ma-
joring in computer science as an example, clustering analysis was conducted. The experimental
results showed that the student feature clustering based on K-means clustering fuzzy algorithm
showed better scientific and interpretive results compared to basic K-means or system clustering;
Finally, the prospects of K-means algorithm technology for students’ academic performance and
efficiency are presented. Also, the idea of using Monte Carlo algorithm and using frequency to de-
termine affiliation in this paper is a first for the team and ensures innovation.
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Figure 1. The flowchart of K-means algorithm
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Figure 2. The result graph of elbow method
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Table 1. Field difference analysis display table
# 1. FRERAMRINE

RRIGNCPME £ briEE)

FA1m=12) EH2m=11) W3 m=4 Ei4mn=1) f ’
BIEUEE/4.0 72.333+5479  80.273+6.78  57.375+5.406  63.0 £ nan 15.167  0.000%**
EEEUE A2/4.0 81.917+£5.022 93227+5.027  69.5+4.435 80.0tnan 24962  0.000%**
%%ﬁg&? 82.458 +3.928 88.864+4.523  82.625+1.75 87.5 +nan 5.625  0.005%**
wits£il/1.0
LA H3.0 71.667 +5.844  85.682+6.063  58.75+8.292 61.0 £ nan 22247 0.000%**
:jé‘ﬁ;%ozs 89.042+5.887 89.864+5.404  83.75+75 80.0 + nan 1.759 0.182
BB 59:96/2.0  81.583+£5.320  82.773+6.436  75.125+3.25 70.0 £ nan 3.117 0.045%*
KH/1.0 74.667 £ 8.669  75.636 +8.31 74.0+5.715 0.0 + nan 26.887  0.000%**
ﬁiagjééé’%?ﬂ 89.667+6.103  92.227 +4.86 87.5+0.0 83.5 + nan 1518 0.235
Ak FER/0.5 84.917+£2.961  87.409+42  87.375+5422  80.0+nan 1.758 0.182
K A/4.0 68.542+6.021  81.818 £5.001 60.25+2.5 64.0+nan 21754  0.000%**
KEHEE 2/3.0 70792 £5.75  76.955+8.487 59.125+4.871  62.0+nan 7.162  0.001%**
ﬁig% 151, o 91:208+4869 91.591£3917  855+£2309 87.5 £ nan 2.379 0.095*
KEFADT{EFERE/.5 89.042+4.943  89.864+4237  91.25+433 83.5 + nan 0.828 0.491
KETGHE 1/3.0 66.125+5301 71.182+8.483  56.0+6.151 61.5 + nan 4964  0.008***
HEEUE AL/5.0 86.208 £5.695 92.409 £4.466 66.75+10.874  77.0 £nan 17.649  0.000%**
EMRIE S EFEIT/4.0  70.625+9.088  84.182+£7.366 65.875+7.099  75.5+nan 7.413 0.001
TN SF12/1.0 83.917+5.076  86.364+6.017 77.125+1.493  79.5+nan 3.301 0.037**
TIN5 92.667+5.297 89.455+15.029 94.75+5439  98.0+nan 0.429 0.734
FEEIACENE2.0 83.292+£7.791 87.545+7.885  75.0+4.262 65.0 + nan 4.809  0.009%**
N S5 AE2.0 78.375+4.987 79.864+4.833 70.125+2.658  62.0 +nan 7.963 0.001%**
A EBUR/N.0 89.0 +4.729 89.5 +5.705 84.75+5.5 80.0 + nan 1.703 0.193
E/1.0.1 70.083 +7.537  71.091 +£7.035  72.75+7.399 61.0 + nan 0.725 0.547
HAEHY2.0 85.958 £6.017 94.045+2423  89.375+3.75  87.5+nan 6.106  0.003%**
I35 43 77725+2.112  84.785+2.609 68.988+0.821  70.084+nan  58.292  0.000%**
e owrxl wx 2N RIRE 1% 5% 10%H) 55K
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Table 2. Clustering summary
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Figure 3. Clustering summary chart
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Table 3. Clustering centroid coordinates
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Figure 4. Clustered scatter plots
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Table 4. Final clustering fuzzy aftiliation
T4 RARLEMRER

No. XFTRE L PREE TR 2 RIRE TR 3 RE X IRE 4 sRJR

1 0.25769249 0.257814858 0.28553267 0.198959983
2 0.236975068 0.293994018 0.265583694 0.20344722
3 0.248396216 0.261694314 0.287690594 0.202218876
4 0.293970425 0.214650808 0.252263466 0.239115301
5 0.28644898 0.217622266 0.258563832 0.237364922
6 0.287514435 0.222523967 0.268911784 0.221049814
7 0.281133194 0.233773424 0.280223965 0.204869417
8 0.26393656 0.238065838 0.292379075 0.205618527
9 0.254470552 0.245942086 0.295959382 0.203627981
10 0.258946804 0.240510779 0.290941097 0.20960132
11 0.244370558 0.198780291 0.223515818 0.333333333
12 0.292946666 0.219050334 0.249631769 0.23837123
13 0.280947928 0.249229671 0.250497553 0.219324848
14 0.289525416 0.214993002 0.254016219 0.241465363
15 0.249381716 0.274218714 0.25057035 0.22582922
16 0.267589401 0.240500172 0.259247252 0.232663175
17 0.244033182 0.286753026 0.261783564 0.207430228
18 0.292100176 0.233674 0.255499687 0.218726136
19 0.254723707 0.274152959 0.265132144 0.205991189
20 0.276613307 0.252039895 0.255178638 0.216168159
21 0.293004385 0.217560427 0.250760627 0.238674561
22 0.260408919 0.257311484 0.287397148 0.194882449
23 0.239823391 0.298044027 0.263804553 0.198328028
24 0.237876087 0.285521563 0.268407547 0.208194803
25 0.242140802 0.289130421 0.264071381 0.204657396
26 0.286825326 0.239103968 0.26887611 0.205194596
27 0.283612019 0.244384127 0.252652729 0.219351124
28 0.264400384 0.277873118 0.263386675 0.194339823
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