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SYNOPSIS

Application of a Simple Clustering technique for prediction of
Students® Academic Performance (Data Mining)

Introduction:-

The ability to monitor the progress of students’ academic performance is a critical
issue to the academic community of higher learning. A system for analyzing
students’ results based on cluster analysis and uses standard statistical algorithms
to arrange their scores data according to the level of their performance is described.
In this project, we implemented a Simple.Clustering technique for anélyzing
students’ result data. The student’s performance plays important role in success of
any institution. With the significant increase in number of students and institutions,
institutions are becoming increasingly performance oriented and are accordingly

setting goals and developing strategies for their achievements.

Approach: With the help of data mining methods, such as clustering

Algorithm, it is possible to discover the key characteristics from the students’
performance and possibly use those characteristics for future prediction. By taking
on a class 11 Science 2015 result of the Shillong College Science students as per
the subjects Maths, Physics and Chemistry, the proposed algorithm will be used to

analyze the data.

Existing System: K-means Clusteringwith the Euclidean distance measure.




Methodology

By taking the dataset of 129 students and calculate the average of three subjects i.e,

maths, physics and chemistry.

Simple Clustering Algorithm:

Step 1: Sort the data in ascending order. Assume that there are n numerical data.

Suppose we have ascending

numerical data as follows:

d1,0=ql,1=.... <dyp=d; 1=.... <....<dp10=dp1,1=.... <....dpo=dp;=....
where d; ,d; ,... denote the numerical data with the same value, 1<=i<=n

Then we calculate the Eps (i.e average difference) as follows:

Do 10 —din)

where “Eps” denotes the average of the differences between any two adjacent

data.



Step 2: Using Eps, we determine whether two adjacent data can be put into a
cluster. Suppose we take x; and x; as two adjacent data.

If x;— x;<=Eps, then we put x; into the cluster where x; belongs to
otherwise we create a new cluster for x;. We keep on comparing every two adjacent

data until all the data are clustered.

The overall performance is evaluated by applying deterministic model where the
group assessment in each of the cluster size is evaluated by summing the average

of the individual scores in each cluster.

H(Eh G 2itx))

N = the total number of students in a cluster and
n = the dimension of the data

Implement Language: C++




Dataset

Physics | Chemistry | Maths
45 51 31
56 56 40
51 47 16|
46 47 17
46 48 10
41 47 11
62 59| 35
57 48 38
66 58 33
54 52 30
82| 77 84
47 46 24
54 42 30
48 46| 18
48 48 12
48 . 46 15
70 60 63
52 56 30
49 47 19
48 43 25
51 61 39
54 47 12
54 43 21
69 67 45
57 49 18




44 - 46 16
47 46 21
60 54 53 |
59 55 40
54 48 45
52 51 24
47 46 25
45 45 20
46 50 32
48 61 25
47 57 22
51 51 23
48 57 15
46 55 16
48 54 15
"40 46 13
51 44 20
50 48 14
43 46 7
44 47 30
59 52 33
45 52 14
54 51 31
49 50 30
49 49

45 50

62 61 33
46 55 8
42 37

39 40 4
47 46 10




44 49 17
52 55 17
56 52 38
61 63 20
48 50 15
46 49 30
59 65 37
51 46 23
41 49 30
51 48 18
42 50 14
52 46 25
49 49 30
49 49 15
53 56 43
48 53 30
48 49 18
65 60 61
42 49 17
45 49 12
48 48 17
62 76 55
46 48 11
48 48 22
48 47 10
59 56 22
46 46 12
50 48 30
49 47 24
48 46 22
48 48 16




53 47 9
43 48

57 51 30
44 47 8
43 47 12
39 48 12
46 48 19
50 46 14
48 48 14
47 47 21
49 62 33
61 66 30
48 48 19
53 46 7
49 46 30
49 48 18
47 46 13
39 46 6
48 48 13
53 53 45
49 51 24
50 54 30
51 52 5
69 80 84
38 41 10
47 48 21
43 45 7
39 46 13
65 46 36
42 46

40 44




46 46 11
47 46| 18
48 49 14
39 46 23
52 47 13
48 45 21
46 48 5
50 52 30
46 42

42| 47

44 49 16

Source Code

#inélude<iostream>
#include<fstream>
#include<math.h>
#include<stdlib.h>
using namespace std;
main()
{
float _
* eps,distance,avg,sum=0,sum] =0,sum2=0,temp,value[200][3],sub[200][3],0ver[200],avg1[2
00],ag,countl;
int i,j,n,id=1,c=3,count,freq{175],apr;
/*char stdn_no[50];*/
cout<<endl;

/Jusing ifstream to input file stream from a text file

ifstream ifl("prol.data");



ifl>>n;

cout<<"No. of Datas="<<n<<endl;

cout<<"The average of students in three subjects i.e, Maths, Physics and Chemistry:\n";
for(i=0;i<n;i++)

ifl>>sub[i][0]>>sub[i][1]>>sub[i][2]:

for(i=0;i<n;i++)
{
for(j=0;j<c;j++)
{
sum=sum-+sub[i][j];
avg=(sum/3);
value[i][0]=avg;
}

// printf("Sum of the %d row is = %f\h", i, sum);
// printf("Average of the row %d = %f\n", i, avg);
sum=0;avg=0;
}
for(i=0;i<n;i++)
( :

cout<<value[i][0]<<endl;

}

for(i=0;i<n-1;i++)
for(j=0;j<n-1-i;j++)
{
if ((value[j][0]) > (value[j+1][0]))

{



temp= value[j][0];
valueﬁ][0]=Value[j+1][O];
value[j+1][0}=temp;

}

}

cout<<endl<<"Sorted list is given below:"<<end];

for(i=0;i<n;i++)
cout<<value[i][0]<<end];
value[0][1]=id;

for(i=1;i<n;i++)

{
distance=(value{i}{0]-value[i-1]{0]);
/lcout<<distance<<endl;

}

for(i=1 ;i<ﬁ;i++)

{
suml=sum]l+(value[i][0]-value[i-1]{0]);
eps=(sum1)/(n-1);

}

cout<%endl<<"Eps(Radius)="<<eps<<endl;
for(i=1;i<n;i++)
{
if ((value[i][0]-value[i-1][0])<=eps)
value[i][1]=id;

else



value[i][1]=++id;

}

cout<<endl<<"The different clusters are clustered by their id no. as follow:"<<endl;

for(i=0;i<n;i++)
cout<<value[i][0]<<"\tid="<<value[i][1]<<endl;

cout<<endl;

for(i=0; i<n; i++)
{
count = {; -
for(j=i+1; j<n; j++)
{
. if(value[i][1] == value[j][1])
{

count++;
freq(j] = 0;

}

if(freq[i]!=b)
{

freq[i] = count;

}

cout<<endl<<"The different cluster sizes is given below :"<<endl;
for(i=0; i<n; i++)
{
if(freq(i}!=0)



cout<<"Cluster No."<<value[i][ 1]<<"\t=\t"<<freq[i]<<endl;
}
}

cout<<endl;

for(i=0;i<n;i++)
{
sum2=0;
countl=0§
for(j=0;j<n;j++)
{ .
if(value[i][1]==value[j]{1])
{
~.sum2=sum2+value[j][0];
countl++;
over[i]=sum2;
}
ag=(sum2/countl);
avgl(i]=ag;
}
}

for(i=0;i<n;i++)
{
cout<<value[i][1]<<"\t"<<over[i]<<"t\tAverage="<<avgl[i]<<endl;
}
}



EXPERIMENTAL RESULTS:
No. of Datas=129

desg\;:rage of students in three subjects i.e, Maths,Physics and Chemistry:
50.6667

38

36.6667

34,6667

3

52

47.6667

52.3333

45.3333

81

39

42

37.3333 )
36 |
36.3333 -

64.3333

46

38.3333

38

50.3333

37.6667

39.3333

66.3333

41.3333

$35.3333

38

55.6667

51.3333

49

42.3333

39,3333

36.6667

42.6667

44,6667




42
41.6667
40
39
39
33
38.3333
37.3333
32
40.3333
48
37
45.3333
43
34
33.3333
52
36.3333
26.6667
- 27.6667
34,3333
36.6667
41.3333
48.6667
a8
37.6667
41.6667
53.6667
40
49

-39

35.3333
41

42.6667
37.6667
50.6667
43.6667
38.3333




62
36
35.3333
37.6667
64.3333
35
39.3333
35
45.6667
. 34.6667
42.6667
40 '
38.6667
37.3333
36.3333
30.6667
46

33

34

33
37.6667
36.6667
36.6667
38.3333
48
52.3333
38.3333
35.3333
'41.6667
38.3333
35.3333
30.3333
36.3333
56.3333
41.3333
44.6667
36
77.6667




29.6667

38.6667

31.6667

32,6667

49

32

31

34.3333

36.3333

37

36

37.3333

38

33

44 |
31.3333 -
31,3333 :
36.3333 |

Sorted list is given below:
26.6667
27.6667
29.6667
30.3333
30.6667
31
31.3333
31.3333
31.6667
32

32
32.6667
33

33

33

33

33
33.3333



a4

34

34,3333
34.3333
34.6667
34,6667
35

35

35.3333
35.3333
35.3333
35.3333
35.3333
36

36

36

36

36.3333
36.3333
36.3333
36.3333
36.3333
36.3333
36.6667
36.6667
36.6667
36,6667
36.6667
37

37

37.3333
37.3333
37.3333
37.3333
37.60667
37.6667
37.6667
37.6667



37.6667
38
38
38
38
38.3333
38.3333
38.3333
38.3333
38.3333
38,3333
38.6667
38.6667
39
39
39
39
9.3333
9.3333
39,3333
410
40
40
10
40.3333
41
41,3333
41.3333
41,3333
41,6667
41.6667
41.6667
42
42
42.3333
42,3333
42.6667
42.6667




42.6667
43
43.6667
44
44.6667
44.6667
45.3333
45.3333
45.6667
46

46
47.6667
48

48 -
48
48.6667
49

49
50.3333
50.3333
50.6667
50.6667
51.3333
52

52
52.3333
52.3333
53.6667
55.6667
60.3333
62
64.3333
64.3333
77.6667
81

Eps(Radius)=0.424479




The different clusters are clustered by their id no. as follow:
26.6667 id=1
27.6667 id=2
29.6667 id=3
30.3333 1d=4
30.6667 1d=4
31 id=4
31.3333 id=4
31.3333 id=4

31.6667 1d=4

32 id=4

32 id=4
32.6667 id=5

33 'i.d:S S
33 id=5 :
33 id=5.

33 id=5

33 id=5
33.3333 id=s

34 id=6

34 id=6
34.3333 id=6
34,3333 id=6

34.6667 1d=6
34.6667 id=6
35 id=6
35 1d=6
35.3333 id
35.3333 id
35.3333 id
35.3333 id
35.3333 id
36 id
36 id
36 id
36 id
36.3333 id
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37.6667
37.6667
38
38
38
38
38.3333
38.3333

38.3333
© 38.3333 1

38.3333
38.3333
38.6667
38.6667
39
39
39
39
39,3333

oo

o
Ul

o i pudi s
W
O NN N N N N N N S ]y

o
L L 1A TH T T T

o
5

fl

el el .
[ S« YA T« B« ¥« B« R
L T N (O B THR 11
LY IS UV R R R S |

el pudi
Qo QG

b pee
[« 1
LU LS L Iy
e B B B

(L L T | I T T ]

NN N N N N N N S N



39.3333

39.3333 1

40
190
40
40

40.3333 1

41

41.3333
41.3333
41.3333
41.6667
41.6667
41.6667
42
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42,3333
42,3333
42.6667
42.6667
42.6667
43

43,6667
44

44.6667 1
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50.3333
58,3333
50.6667
50.6667
51.3333
52

52

52.3333
52.3333
53.6667
55.6667
60.3333
62

64.3333
64.3333
77.6667
81

id=15
id=15
id=15
id=15
id=16
id=17
id=17
id=17
id=17
id=18
id=19
1d=20
id=21
id=22
id=22
id=23
id=24



The different cluster sizes is given below
Cluster No. = 1

Cluster No.
Cluster No.
Cluster No.
Cluster No.
Cluster No.
Cluster No.
Cluster No.
Cluster No.
Cluster No.1l0
Cluster No.1l1
Cluster No.12
Cluster No.13
Cluster No.1l4
Cluster No.1l5
Cluster No.l1l6
Cluster No.1l7
Cluster No.18
Cluster No.1l9
Cluster No.20
Cluster No.Z21
Cluster No.22
Cluster No.23
Cluster No.24 =

(3%
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The different cluster sizes is given below :

26.6667 Average=26.6667
27.6667 Average=27.6667
29,6667 Average=29. 6667
250.333 Average=31.2917
250.333 Average=31.2917
258,333 Average=31.2917
250,333 Average=31.2917
250.333 Average=31.2917
250.333 Average=31.2917
250.333 Average=31.2917
250.333 Average=31.2917
231 Average=33
231 Average=33
231 Average=33
231 Average=33
231 Average=33

m‘mmmmm&h&.&&h&awm;—a

231 Average=33
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231

452.667
452.667
452.667
452.667
452,667
452.667
452.667
452.667
452.667
452.667
452.667
452 .667
452.667
1690.33
1690.33
1690.33
16906.33
1690.33
1690.33
1620.33
1690.33
1696.33
1690.33
16590.33
1698.33
16906.33
1690.33
1690.33
1690.33
1690.33
1690.33
1690.33
1690.33
1690.33
1690.33
1690.33
1690.33

Average=33
Average=34.8205
Average=34.8205
Average=34.8205
Average=34.8205
Average=34.8205
Average=34.8205
Average=34.8205
Average=34.8205
Average=34.8205
Average=34.8205
Average=34.82085
Average=34.8205
Average=34.8205
Average=37.563

" Average=37.563

Aversge=37.563

:Average=37.563

Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
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16909.33
1690.33
1696.33
1690.33
1690.33
1690.33
1690.33
1696.33
1690.33
1696.33
1690.33
1690.33
1690.33
1690.33
1690.33
1690.33
1699.33
1696.33
1690.33
1690.33
1690.33
200.333
200.333
200.333
200.333
200.333
629.667
629.667
629.667
629.667
629.667
629.667
629.667
629.667
629.667
629.667
629.667
629.667
629.667

Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=37.563
Average=40.0667
Average=40.0667
Average=40.0667
Average=40.0667
Average=40.0667
Average=41.9778
Average=41.,9778
Average=41.9778
Average=41.9778
Average=41.9778
Average=41.9778
Average=41.9778
Average=41.9778
Average=41.9778
Average=41.9778
Average=41.9778
Average=41.9778
Average=41.9778



10
10
11
11
12
12
12
12

12
13
13
13
13
14
14
14
15
15
15
15
16
17
17
17
17
18

19

20
21
22
22
23
24

629.667
629.667
87.6667
87.6667
89.3333
89,3333
228.333
228.333
228.333
228.333
228.333
191.667
191.667
191.667
191.667
146.667

'146.667

146.667
202

202

202

202
51.3333
208.667
208,667
208.667
208.667
53.6667
55.6667
660.3333
62
128.667
128.667
77.6667
81

Average=41.9778
Average=41.9778
Average=43.8333
Average=43.8333
Average=44.,6667
Average=44.6667
Average=45.6667
Average=45.6667
Average=45.6667
Average=45.6667
Average=45.6667
Average=47.9167
Average=47.9167
Average=47.9167
Average=47.9167
Average=48.8889
Average=48.8889
Average=48.8889
Average=50.5
Average=50.5
Average=58.5
Average=50.5
Average=51.3333
Average=52.1667
Average=52.1667
Average=52.1667
Average=52.,1667
Average=53.6667
Average=55.6667
Average=60.3333
Average=62
Average=64.,3333
Average=64.3333
Average=77.6667
Average=81



Statistical Measures

Table 1 :Performance
Index

70 and above Excellent
60-69 Very Good
50-59 Good
45-49 Very Fair
40-45 Fair
Below 45 poor

Cluster# | Cluster Size | Overall Performance
1 1 26.66
2 1 27.66
3 1 29.66
4 8 31.29
5 7 33
6 13 34.82
7 45 37.56
8 5 40.06
9 15 41.97

10 2 43.83
11 2 44.66
12 5 45.66
13 4 47.91
14 3 48.88
15 4 50.5
16 1 51.33
17 4 52.16
18 1 53.16
19 1 55.66
20 1 60.33
21 1 62
22 2 64.33
23 1 77.66
24 1 81




Graphs:
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Explanation:

From the above data we can see that there are 24 number of clusters each of which contains
different cluster sizeswith corresponding overall performance. Based on the trends above the
graphs it depicts that cluster number 1 to 7 with cluster size of 1, 1, 1, 8, 7, 13 and 45 has the
overall performance which is less than 40% while cluster 8 to 11 with cluster size 5,15,2,2 the
overall performance is less than 45%. Cluster 12 to 14 with cluster size 5, 4 and 3 has the overall
performance less than 49% while cluster 15 to 19 with cluster size 4, 1, 4>, 1, 1 the overall
performance is less than 59%. Cluster 20 to 22 with cluster size 1, 1, 2 has the overall
performance which is less than 69%. Cluster 23 and 24 with cluster size 1 each has the overall
performance above 70%.

This analysis showed that, 76 out of 129 students had a “poor’performance, while 24 out of 129
students had performance of “fair” result. 12 students fall in the region of “ve%y fair”
performance index in tablel while 11 out of 129 students had a “good” performance, 4 students

has a “very good” performance and the remaining 2 students get the “excellent” performance.

Conclusion:

In this project, a simple methodology based on a simple clustering algdrithm and deterministic
model is being used to evaluate the performance of students in institutions. This methodology
will assist the academic planners to monitor student’s performance during each term. Hence this
model will play important role for academic planners to determine the reasons for decline in
performance of students during particular semester and steps that need to be taken to improve
performance from next academic session. However, this project can be further enhance

according to needs.
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