Statistics and Application Zti1% 5 M, 2018, 7(2), 263-270 Hans XM
Published Online April 2018 in Hans. http://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2018.72031

The Application of Principal Component
Analysis in the Analysis of Teaching Quality

Rong Hu'z, Zeyu Li3, Weiyan Mu?2

'School of Science, Beijing University of Civil Engineering and Architecture, Beijing

2Beijing Key Laboratory of Functional Materials for Building Structure and Environment Remediation, Beijing
University of Civil Engineering and Architecture, Beijing

*Canvard College, Beijing Technology and Business University, Beijing

Email: hurong_hr@163.com

Received: Apr. 5", 2018; accepted: Apr. 23", 2018; published: Apr. 30", 2018

Abstract

The quality of the teaching of a school is often closely related to the students’ academic perfor-
mance. In order to study the teaching quality of several primary schools of Shaanxi, we made a
principal component analysis of the average scores of 12 subjects in order to know the achieve-
ment of each school student [1]. The research results show that the quality of a school’s teaching
can be analyzed by student’s academic record. In fact, only a few linear combinations consisting of
the average scores of each subject can be considered, which can simplify the problem and improve
the efficiency of analysis.
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F, =0.411417x, +0.412534x, +0.160213x, + 0.434863x, + 0.309819X, — 0.16245X,
~0.30982x, —0.18868X, + 0.334381x, —0.24227x,, —0.12337x,, +0.080385X,,

F, =0.235393x, +0.313423x, + 0.05007x, + 0.25425x, +0.103391x, —0.45648x,
+0.446076X, +0.269206X, —0.14761x, +0.122248x,, + 0.439573x,, +0.242546X,,

F, =—0.07099x, +0.140462x, + 0.415279x, + 0.000763x, — 0.31833x, — 0.247335X,
—~0.08779x, +0.558795X, +0.176341x, — 0.30459x,, — 0.17787x,, — 0.40536X,,

F, =0.111978x, +0.177146x, + 0.610374x, — 0.12483x, —0.12391x, — 0.16246X,
+0.238643x, —0.15695x, —0.31758x, + 0.301975x,, — 0.44791x,, + 0.228546X,,

F, =—0.21108x, —0.04242X, +0.220397x, +0.191425X, +0.548406x, — 0.18004x,
+0.169696x, +0.023799x, — 0.03208x, + 0.339391x,, +0.112785x,, — 0.61359x,,

F, =0.139163x, +0.143512x, —0.10655X, — 0.09459x, —0.28159X, +0.278327,
—0.06849x, —0.19026X, + 0.541432x, + 0.646892X,, —0.05219x,, —0.16743x,,
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Table 1. Interpretation of the total variance

=1L BHERRE

. HIURRFEE FRHUE T 50

it JiEHE FR% Bt TiIEE S FR%

1 3.209 26.739 26.739 3.209 26.739 26.739

2 2.365 19.709 46.449 2.365 19.709 46.449

3 1.716 14.297 60.745 1.716 14.297 60.745

4 1.187 9.893 70.638 1.187 9.893 70.638

5 0.934 7.787 78.425 0.934 7.787 78.425

6 0.846 7.052 85.477 0.846 7.052 85.477

7 0.519 4323 89.800 0.519 4323 89.800

8 0.479 3.995 93.795 0.479 3.995 93.795

9 0.278 2.316 96.111 0.278 2.316 96.111

10 0.224 1.868 97.979 0.224 1.868 97.979

11 0.157 1.306 99.286 0.157 1.306 99.286

12 0.086 0.714 100.000 0.086 0.714 100.000
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Figure 1. Scree plot
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Table 2. Matrix of components

=2 BSRERE

FiRGS
1 2 3 4 5 6 7 8 9 10 11 12
X1 0.737  0.362 —0.093 0.122 —0.204 0.128 0.283 —0.340 —0.050 0.181 0.045 0.106
X2 0.739  0.482 0.184 0.193 —0.041 0132 -0.176 0.027 0.001 -0.160  —-0.272 0.032
X3 0.287  0.077 0.544 0.665 0.213 —0.098 0.223 0165 —0.099 -0.116 0.135 —0.017
Xa 0.779  0.391 0.001 —0.136 0.185 —-0.087 -0.262 -0.218 0.142 —0.037 0.154 —0.139
X5 0.555  0.159 -0.417 -0.135 0.530 -0.259 -0.059 0.300 —0.056 0.146 —0.002 0.091
X6 -0.291  0.702 0.324 -0.177  -0.174 0256 -0.271 0.136 —0.284 0.086 0.099 0.011
X7 —0.555  0.686 —-0.115 0.260 0.164 —0.063 0.169 -0.015 0.024 0.198 -0.133  —-0.150
X8 -0.338 0414 0.732 -0.171 0.023 —0.175 -0.002 0.044 0.316 0.071 0.013 0.106
X 0.599 -0.227 0.231 —0.346  —0.031 0.498 0.243  0.294 0.099 0.080 —0.008 —0.084
X0  —0.434 0.188 —0.399 0.329 0.328 0595 -0.094 -0.024 0.161 —0.053 0.070 0.068
X1  —0.221 0.676 -0.233  -0.488 0.109 —0.048 0341 -0.015 -0.049 —0.262 0.026 0.012
X12 0.144 0373 —0.531 0.249 -0593 -0.154 -0.015 0.301 0.153 —0.024 0.077 —0.004

Table 3. The coefficient matrix of the principal component

3. EMSRHAER

F1 F> Fs Fa Fs Fe
X1 0.411417 0.235393 —0.07099 0.111978 —-0.21108 0.139163
X2 0.412534 0.313423 0.140462 0.177146 —-0.04242 0.143512
X3 0.160213 0.05007 0.415279 0.610374 0.220397 —0.10655
X4 0.434863 0.25425 0.000763 -0.12483 0.191425 —0.09459
Xs 0.309819 0.103391 -0.31833 -0.12391 0.548406 -0.28159
Xs —-0.16245 0.45648 0.247335 -0.16246 -0.18004 0.278327
X7 —0.30982 0.446076 —-0.08779 0.238643 0.169696 —0.06849
Xs —0.18868 0.269206 0.558795 —0.15695 0.023799 —0.19026
X9 0.334381 -0.14761 0.176341 -0.31758 -0.03208 0.541432
X0 —0.24227 0.122248 —0.30459 0.301975 0.339391 0.646892
Xu -0.12337 0.439573 -0.17787 -0.44791 0.112785 -0.05219
X1z 0.080385 0.242546 —0.40536 0.228546 —0.61359 —-0.16743
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Table 4. The score of the principal component
F 4 ERDES

F1 F, Fs Fa Fs Fs

1 -1.35 2.031 0.526 —0.301 —0.365 0.951
2 —-0.997 1.223 0.048 —0.096 -1.612 0.348
3 0.077 —0.096 -2.014 0.059 -1.19 1.082
4 —0.16 —0.246 -1.7 0.073 —0.125 —0.034
5 0.037 1.188 1.397 —0.687 0.336 1.996
6 0.726 0.036 —0.247 —0.133 —0.18 1.185
7 —0.183 -0.3 —1.845 0.67 —0.885 0.002
8 —-0.011 —0.882 -0.371 0.143 2.512 0.725
9 —0.509 —1.486 0.419 —1.042 —1.444 -1.122
10 —2.451 1.426 0.414 0.935 0.171 —-1.09
11 1.279 —0.006 —0.445 -1.135 —0.505 1.189
12 0.477 1.197 —0.417 —-0.417 1.544 —0.393
13 1.28 -1.199 1.507 0.076 —-0.877 —0.667
14 2.04 0.611 0.092 —0.476 0.39 —2.359
15 —0.145 0.961 —0.343 —0.599 1.325 —2.199
16 1.214 0.552 —0.729 15 1.221 0.469
17 —0.556 —-0.739 0.209 —1.946 0.01 0.391
18 0.638 0.036 2.183 —0.209 —0.942 —0.515
19 —0.647 —-1.093 0.715 0.833 0.367 0.093
20 0.188 0.682 1.543 0.723 0.562 0.367
21 —-1.156 —1.833 0.283 —2.25 1.607 0.5
22 0.713 0.557 —0.416 —0.127 —0.708 —0.563
23 0.728 0.018 0.333 0.809 0.194 1.234
24 1.478 —0.465 -0.13 0.965 —0.334 0.216
25 —0.438 0.321 -1.371 -1.37 —0.764 —0.725
26 —0.203 —0.122 0.601 0.928 —0.936 —0.265
27 —-1.208 -1.991 0.215 2.034 —0.158 -0.112
28 —0.862 —0.378 —0.455 1.04 0.786 —-0.707

PN DR, EER AN IUAES, BRI R RMNYAES, RN RO TR RIX 10 MER,
R HTZ U AR (X S SR B B B, Hrp RN W R R SR R b - A e DY
RIRAA SN2 RS BN ETER . WIVNE TR AR A EGILNANESR, BT 2N
IR FERE RS — sy, T — R E S BB EE R, Prik, XA EG ) Hey E t A
XL o T3 ATPESE — SRANE = R IRIE LT LR Ol — 2K, #ee s Bz . ik, SRR,
ST /N2 AR R ) B SR A B DR B O /N2 A R AN iR 2
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Figure 2. A scatter plot of the principal component score
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