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Applying fuzzy clustering to assess and anticipate students' educational
progress in learning environments
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Abstract

The purpose of this paper is to propose a method to anticipate students' proceed and to enhance their learning
efficiency and success in a learning environment, using data mining. Based on library and survey searching
methods, as well as consulting with experts, some effective features in students' learning are identified and then
using feature selection method, the most efficient ones are chosen. To clarify the relation between selected
features, fuzzy clustering is applied to them. In the second phase of the research, scores of the students of
Educational environment study, are predicted, using data mining. Variables taken are midterm and final scores
and the average score of selected units in one semester by students studying there between 2006 (1385) and
2012 (1391).

According to the achieved methods we can guide each student from the beginning of the semester in line with
their effective features, and based on scores gained during the semester we can inform the student about his
range of final score to receive an educational plan based on his/her abilities. These methods can be effective in
streamlining learning procedure in a system. Test results show the desired accuracy (0.939) of the proposed
method than previous methods (discovery of association rules, classification, and identifying the
inconsistencies).

Key Words: Electronic education, Feature selection, Fuzzy clustering, Data mining, Detection of integrity
rules.
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2.X = [XI; X2; X3; X4; X5; X6; X7; X8; X9;
X10; X11];

3.Z=X

4.Zb=7*b';
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S.p=1/(1+exp (-Zb));
6. N =1469;
7.y = binornd (N,p);
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% fits a logistic model to the data

8. Y = [y N*ones(size(y))],

9. [b0, dev0, stats0] = gimfit (Z, Y,

'binomial’),

% Display Coefficient estimates and their

standard errors
10. model0 = [b0 stats0.se];
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11. dev0;
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12. maxdev = chi2inv(.95,1);
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13. opt = statset ('display’, 'iter’, ... "TolFun',
maxdev, ... 'TolTypeFun', 'abs’);
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14. inmodel = sequentialfs ( @critfun, Z, Y, ...
'ev', 'none’,
‘nullmodel’ true, ...
'options’, opt, ...
'direction’, 'forward’ );
% Display Coefficient estimates and their
standard errors
15. [b, dev, stats] = glmfit (Z ( :, inmodel), Y,
'binomial’),
16. model = [b stats.se]
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2. NX10 = (X10 — min(X10) ) / ( max(X10) —
min(X10) ),
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% input features
3. X = [NX2; NX10];
4.Z=X";
5.Plot (Z(:, 1), Z(:, 2), '0);
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% fuzzy c-means clustering

6. [center, U, obj fecn] = fem(Z, 2);

7. figure

8. Plot (obj fcn)

9. title ('Objective Function Values')

10. xlabel ('Iteration Count')

11. ylabel ('Objective Function Values')
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12. maxU = max(U),
13. indexI = find (U (1, : ) == maxU);
14. index2 = find (U (2, : ) == maxU);
% Clusters Style & Color
15. figure
16. line ( Z (index1, 1), Z (index1, 2),
'linestyle’, 'none’, 'marker’, '0’, 'color', 'g' ),
17. line ( Z (index2, 1), Z (index2, 2),
'linestyle’, none’, 'marker’, 'x', ‘color’, 'r');
% Clusters Center
18. hold on
19. plot ( center (1,1), center(1,2), 'ko',
'markersize', 15, ‘LineWidth', 2)
20. plot ( center (2,1), center(2,2), 'kx',
'markersize’, 15, ‘LineWidth', 2)
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Columns 1 through 11

0.8112 08673 0.8387 0.1164 08782 00056 06171 0.0525 08552 0.0273 0.7354

0.1888 0.1327 0.1613 0.8836 0.1218 0.9944 0.3825 0.9475 0.1448 0.5727 0.2646
Columns 12 through 22

09917 08470 0.8303 0.1568 08668 0.0476 0.5564 09425 0.8978 0.6454 035564

0.0083 0.1530 0.1657 08432 0.1332 0.5524 04436 0.0575 0.1022 0.3546 04436
Columns 23 through 33

0.1859 0.7950 0.0024 00570 09207 05034 03696 08100 09524 05322 0.0024

0.8141 02050 09976 09030 00793 00946 06304 01900 0.0476 0.0678 0.5976
Columns 34 through 44

09061 04924 02785 0.8303 0.1315 0.0482 0.6760 09286 02406 0.0147 09340

0.093% 05076 0.7215 0.1697 0.8685 05518 03240 0.0714 0.75%4 0.9833 0.0660
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9.246

Midterm > 7.00 [Ave: 10.65, Effect: 0.468]

Midterm <= 7.88 [Ave: 10.327, Effect: -0.323] =>
10.327

Midterm > 7.88 [Ave: 10.865, Effect: 0.215] =>
10.865

Midterm > 8.62 [Ave: 11.995, Effect: 0.526]

Midterm <= 9.92 [Ave: 11.541, Effect: -0.454]

Final <=12.68 [Ave: 11.325, Effect: -0.216] =>
11.325

Final > 12.68 [Ave: 11.726, Effect: 0.185] =>
11.726
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1. Build the normal data set D;

2. for each process X in the data do

3. if X has an unknown system call then
4. X is abnormal;

5. else then

6. for each process in Di data do

7. calculate sim(X, Di);

8. if sim(X, Di) equals 1.0 then

9. X is normal; exit;

10. find k biggest scores of sim(X, D);

11. calculate sim_avg for k-nearest neighbors;
12. if sim_avg is greater than threshold then
13. X is normal;

14. else then

15. X is abnormal;
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Midterm <= 13.74 [Ave: 13.196, Effect: -1.978]
Midterm <= 10.80 [Ave: 11.469, Effect: -1.726]
Midterm <= 8.62 [Ave: 10.182, Effect: -1.288]
Midterm <= 7.00 [Ave: 9.246, Effect: -0.935] =>
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