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TANET BOONYASATHAKUL : THE DEVELOPMENT OF A DECISION
SUPPORT SYSTEM FOR DESIGNING EDUCATION INDICATORS.

THESIS ADVISOR : JITIMON ANGSKUN, D.ENG., 128 PP.

EDUCATION INDICATORS / DECISION SUPPORT SYSTEM /MULTIPLE

LINEAR REGRESSION/GOAL SEEK ANALYSIS

This research aims to design and develop algorithms for education indicator
prediction and specification. The algorithms are developed using a multiple linear
regression method and an indicator-relationship ratio calculation or goal seek analysis
method. The multiple linear regression method is performed to obtain the relationship
of the indicators, while the ratio calculation method is applied to analyze suitable
indicator values according to the specified goal. The algorithms are applied for
developing a decision support system for designing education indicators.

The system evaluation is performed in two aspects which are the accuracy of
the education-indicator prediction algorithm and the system usability.

The accuracy evaluation of prediction algorithm is based on four values: the
multiple correlation coefficient, the statistical significance of correlation, the root
mean square error (RMSE) and the mean absolute error (MAE). The evaluation results
based on the correlation coefficient and the statistical significance indicated indicate
that there are only seven multiple linear regression equations which the target
indicators are significantly associated with independent indicators at 95 percent
confidence. However, the RMSE and MAE values are in the low threshold, which
means that the errors in each test case are similar and the results have high prediction

accuracy.



In addition, the system usability evaluation is performed in five areas which
are learning ability, effectiveness, efficiency, flexibility and suitability of the system.
The average satisfaction level from three experts achieves the high level, especially

with the efficiency and suitability of the system.
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fviadith
) Y1 Y2 Y3 Ya Ys Ys Y7 Yg Yo Yo Yu Y

¢l

X1 -0.78 6.09 -10.85 22.62

X 12.25

X4 0.24 009 228

X4 -0.28 -0.68 6.09 -2.31 -5.09

X5 -0.12 0.16 -2.12 0.13

Xe -0.23 -0.12 -2.12 1.75 0.13 1.58

X7 0.01 0.01 0.04 0.31 -0.24  -0.03 0.66 0.02 0.44

Xg 0.11 -1.71 0.08 2.63

Xg -0.33 1.26 -1.95 0.11

X10 0.00 0.01 0.02 -0.02 0.01
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Fasiadiih
wr Yr Y, Ys Yeo Ys o Ye Y5 Yy Yo Yo Yu Yo
i
Xll
X12 0.82 -0.13 0.07 13.85 -3.95
Xis 129 173 193 -103 -434 0.22 -0.43 2875
X14
Xis 042 032 -026 008 164 -899 0.14 109
Xg6 050 -0.95 225 0.06 0.05 0.08
Xe7 003 013 006 010 184 -002 036 155 006 055
Xis 066 025 -019 008 022 -207 354 388 0.18 0.4
X1o 026 020 0.30 -2.39 3.35 139
Xao 0.01 -0.03 0 022 106 001 001 -0.17
X21
o -0.09
Xos -0.02 061 142 003 -0.78 0 -0.04 -054
Xas 0.20 184 023 482 5.43
Xos 0.01 0
Xas 0.08 175
Xor 0 000 -0.03 0
Xos 0.04 -0.18 -0.91
Xao 0.04 0.18 0.89
Xao 0.01 -0.01 002 -0.08 018 034 0 0
X31
o 0.03 011 001 0.02 0.06 -0.04 -0.78
Xas -0.04 0.20 -0.06 114 0.08 0.96
Xa4 004 002 0.01 0.01 -0.01
Xas 0.03 -0.04 006 0.02 111
Xas 131 1.18 2107 777 3352 -2916 081 -0.76 11.21
X37
Xag 025 006 -0.36 007 -073 -087 011 105 -414 -0.15 -0.20 -189
Xao 002 0.01 058 009 052 -0.03
Xao 015 -012 009 0.21 -0.04 002 0.10
Xar 030 018 008 -004 -140 -044 007 114 -234 -0.16 -0.11 102
Xao 068 -048 019 010 152 037 -217 703 027 047 133
Xas 006 017 003 004 048 -161 -0.04 056
Xas 068 -048 019 010 152 037 -217 703 027 047 133
Xas 006 -0.10 -0.05 2,65 0.08 -0.65
Xas 0 0 0 0 0 o
Xa7 0o 0 0 0 0 0 o 0 0 o0 o0



38

H a 4 a 9 1 kY] ] Y 1 LY LY ] J
M519h 3.1 MIUATIZHMITDARDENYRTUUATITZHINAITAN 9 dudatssthnne-Tu

[ a Q( a 4 ]
sUuudNszanaTnc (Coefficient matrix) (719)

Aatiegiih

Y1 Y2 Y3 Yq Ys Yo Y7 Ye Yo Yoo Yu Yo

k
Xag 0 0 0 0 0 0 0 0
Xag 0 0 0 0 0 0 0 0 0 0
Xs0 -0.40 -0.28 0.91 -0.18 578 020 0.25
Xs1 -0.61 -0.42 -0.04 1.50 2.01 -4.45 -0.09 0.24 -1.04
Xsp 035 0.20 -0.04 -1.68 -1.05 0.04 253 -2.13 -0.16
Y1 0.17 143 -0.07 -2.43 -13.23 0.13
Y, -0.52 -0.26  -0.04 -1.62  0.11 0.05 0.15 -1.04
Y3 -0.49 -0.87 -201 o011 0.17 -0.85
Ys -0.44 -0.85 -0.72 -4.12 031 0.22 5.85
Ys -0.27  0.05 0.48 -116 -0.01 -0.02 0.39
Ye -0.01 0.01 -0.04 0.22 0.02
Y7 -0.41 -0.23 0.30 5.19 3.48 -8.18 880 044 047 335
Yg -0.02 0.06 0.20 -0.01 0.43 0.02
Yo -0.01 001 0.01 0 -0.02 0.01 0.07 -0.05
Y10 0.86 023 -4.12
Y 020 021 -0.17 0.08 1.37 1.19
Y1, -0.02  -0.03 0.02 0.01

mdanma 227 1.88 -2.37 038 -2.54 -2.97  0.62 7.25 -23.66 150 -0.80 -3.76
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0.03X32 - 0.04X33 - 0.03X35 + 1.31X36 + 0.25X35 + 0.02X39 - 0.15X4g +

(3.1)
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Yz= 0.04X7 - 0.33Xg + 1.93X13 - 0.26X15 + 0.13X17 - 0.19X38 + 0.3Xyg -
0.03X20 + -0.09X2 - 0.11X3, + 0.20X33 - 0.04X34 + 0.06X35 - 0.36X35 +
0.09X40 + 0.08Xs1 + 0.19X42 + 0.17X43 + 0.19X4s - 0.10X45 + 0X47 + (3.3)

0Xag - 0.04Xs; - 0.25Y5 + 0.3Y7 + 0.01Yg + 0.86Y10 - 0.17Y11 - 0.03Y, -

2.37
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Ys= 0-0.28X4 + 0.15X5 + 0.11Xg - 0.01X40 - 1.03X33 + 0.06X17 + 0.08X15 +

-0.01X50 + 0.2X54 + 0.01X55 + 0.08X56 + 0.01X35 - 0.02X34 + 0.07X3g +

(3.4)

-0.03X41 - 0.1X4, + 0.03X43 - 0.1X44 - 0.05X45 + 0X47 + 0X4g + 0Xy9 +

-0.04X5; - 0.04Y, + 0.01Yg - 0.02Yg + 0.01Yg + 0.02Y, + 0.38
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Ys= 12.25X,- 0.68X4 + 0.31X7 + 0.01X1g - 0.12X1, - 4.34X43 + 0.10Xq7 +

0.22X1g + -2.39X19 + 0.22X50 + 0.61X53 - 0.91X55 + 0.89X5g - 0.02X39 -

21.07X35 - 0.73X35 + 0.21X4g - 1.4X41 + 1.52Xsp + 1.52X4s + 0X47 +

(3.5)

0X4g + 0.91X59 + 1.50X51 - 1.68X5, - 0.72Y4 - 0.04Yg + 5.19Y; + 0.06Yg

-0.02Yq - 2.54
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Ye= 6.09X; +3.24X, - 2.12Xs - 2.12Xg - 0.24X7 - 1.71Xg + 1.26Xg + 0.01 X1

- 2.25X16 + 1.84X17 - 2.07X1g + 1.42X23 - 1.84Xo4 - 0.08X39 - 17.77X36 -

(3.6)

0.87X35 + 0.58X3g - 0.44X41 - 0.01X46 + 0X4g + 0X49 + 2.01X51 - 1.05Xs,

+1.43Y,-1.61Y, - 2.01Y3- 0.27Ys + 3.48Y7 + 0.20Yg - 2.97
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Y;=  -0.09X3 - 0.03X; + 0.08Xg - 0.07X;12 - 0.08X15 + 0.06X16 - 0.02X47 -

0.03X53 + 0.23X54 - 0.01X,7 + 0.02X3, - 0.06X33 + 0.01X34 - 0.02X35 +

0.11X35 - 0.03X40 + 0.07X41 - 0.37X42 - 0.04X43 - 0.37X44 + 0X47 + 0X4g

- 0.18X50 + 0.04Xs5, + -0.06Y; + 0.11Y, + 0.11Y3 + 0.05Y5 - 0.01Yg +

0.01Yg+ 0.23Y1g + 0.08Y11 + 0.01Y1, + 0.62
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Y1 Y2 Y3 Yq Y5 Ye Y7 Yg Yo Y10 Yu Yo
0.06 0.03 0.04 0.01
0.02
0.80 0.43 0.21
9.90 0.10 0.16 0.18 0.06
0.51 7.43 0.12 0.00
Xe 0.23 0.51 0.12 0.13 0.00 0.23
X7 2.32 5.19 12.29 0.79 121 2.79 0.42 0.00 2.35
Xg 1.25 15.49 0.25 0.58 0.28
Xq 0.02 0.88 0.09 0.10 0.00
X10 1117.48 11.75 18.11 20.21 35.08
X11 0.28 0.00
X12 0.59 0.43 151 0.23 1.27
X13 0.04 0.09 052 0.01 0.05 0.00 0.02
Xia 1.25
X1s5 0.02 0.62 147 0.33 0.16 0.05 0.00 0.28
X16 131 0.31 0.70 177 0.00

Xi7 0.28 237 5.62 3426 0.36 0.56 1.28 0.62 0.19 0.00 1.08
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Xa0 3.68 19.53 119.05 1.25 0.66 11.15 0.00 3.74
Xa1
X22 2.52
Xa3 2.44 0.83 128 293 142 7.37 0.00 247
Xoa 1.43 0.02 0.05 0.03 0.04
X5 2.32 33.43
X26 2.19 0.04
Xo7 58.44 31.40 15.25 0.00
Xas 0.82 1.84 0.28
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Xa2 0.20 0.45 1.08 6.56 0.07 024 012 0.04 0.61 0.00 0.21
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Xus 0.26 0.61 371 0.02 0.00 0.12
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X4z 5807 13005 30785 187646 1973 6987 3394 1042 17567 0.01 5890
Xug 17069 38224 551519 5799 8936 9975 3064 0.02 17312
Xa9 78399 175557 415578 2533047 41044 94322 45817 14072 237141 0.11 79512
Xso 0.54 1.22 0.18 0.65 0.10 1.65 0.00
Xs1 0.30 0.66 9.57 0.10 0.16 0.17 0.90 0.00 0.30
Xsp 0.55 1.23 291 0.19 029 066 032 0.10 0.00

U o Ao v o Jdo 1A 1 1
* Agud (0) vene Taseiidnnuduiusiu uainnieeun 1 0.0000198
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