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Abstract— Educational Data Mining is an emerging research 

area that applies research, psychological and computational 

methods on educational data set to understand the students’ 

behavior, attitude, learning abilities in the learning 

environment [1]. According to the Bloom’s Taxonomy a 

student in the learning environment grows in Knowledge 

(cognitive), Attitude / Behavior (Emotions) and Skills[5]. 

The impact of self-determination on students’ academic 

performance is taken for research .Self Determination is an 

attitude that encapsulates the psychological factors like 

intrinsic motivation and personality. Self Determination of 

the student is measured using self-determination scale. 

Supervised and Unsupervised learning is used to classify the 

students based on their Self Determination and Performance. 

The association between the self-determination and the 

performance is done using predictive and descriptive 

modeling. The study reveals the positive correlation between 

the self-determination scale and the performance. This 

research allows the teaching community to analyze the 

student’s self-determination level and, help them to grow 

positively in their knowledge, emotions and skills. 
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I. INTRODUCTION 

Educational Data Mining is a emerging sub-domain of data 

mining. Educational data mining uses the data mining 

techniques, methods to approach the data set educational 

environment set up. This application on the educational data 

set is done to analyze the student’s requirements so that 

student’s can be favored to meet the educational objectives. 

Self determination Scale (SDS) is used to evaluate the self 

determination level of the students. The Mark secured by the 

students in the assessment is considered to be their 

performance. Self determination level and the performance 

of the students is classified using Navies Bayes 

classification algorithm. Simple K Means algorithm is used 

to cluster the students’ performance and self determination 

level. Students’ self determination level is categorized as 

High and Low .Their performance is categorized as High, 

Average and Low based on their relative scores 

(percentiles).This paper discusses the influence of self 

determination in student’s academic performance. Apriori 

Algorithm is used to derive the best association rules from 

the data set and it is found that the association of the self 

determination and the academic performance to be 

positively correlated. 

II. MOTIVATION: 

A. Bloom’s Taxonomy: 

Bloom’s Taxonomy is a framework that classifies the 

educational objectives. The Taxonomy classifies the 

educational objectives into three domain i. Cognitive (it 

involves knowledge and intellectual skill development), ii. 

Affective (it involves dealing the things with emotions, 

feelings etc), iii, Psychomotor (it involves motor-skill area). 

It clearly states that the learning environment influences the 

student’s knowledge, emotions and skills [6]. 

B. Self Determination Scale: 

Self Determination is a attitude that wraps psychological 

traits such as personality and intrinsic motivation [2]. The 

Self-Determination Scale (SDS) was designed to assess 

individual’s self determination. The SDS is a short, 10-item 

scale, with two 5-item subscales. The first subscale is 

awareness of self, and the second is perceived choice in 

self’s actions. The subscales can either be used separately or 

they can be combined into an overall SDS score [3]. 

C. Simple K- Means Clustering Algorithm:  

Clustering is a process of grouping of similar data items into 

clusters. Lloyd’s algorithm is commonly known as K-Means 

algorithm [7]. K stands for number of clusters. K means 

clustering algorithm works by calculating the mean of the 

clusters. The steps of the simple K-Means algorithm is as 

follows, 

 Step 1: Initialize the centers of the clusters 

 Step 2: Attribute the closest cluster to each point 

 Step 3: Set the position of each cluster to the mean 

of all data points belonging to that cluster 

 Step 4: Repeat steps 2-3 until convergence 

D. Navies Bayes Classification Algorithm  

Navies Bayes classification is a supervised learning. 

Bayesian classifier make use of bayesian theorem that 

calculates posterior probability[7], P(c|x), from P(c), P(x), 

and P(x|c). Naive Bayes classifier assumes that the effect of 

the value of a predictor (x) on a given class (c) is 

independent of the values of other predictors. This 

assumption is called class conditional independence. 

 
Fig. 1: Formula Posterior Probability 
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 P(c|x) is the posterior probability of class (target) 

given predictor (attribute).  

 P(c) is the prior probability of class.  

 P(x|c) is the likelihood which is the probability of 

predictor given class.  

 P(x) is the prior probability of predictor. 

E. Apriori Algorithm 

The Apriori algorithm is one of the most important 

algorithms for association rule mining []. Apriori is a 

seminal algorithm for finding frequent itemsets using 

candidate generation. Frequent item sets are derived from 

the data set. From the derived frequent item sets, association 

rules are generated with minimum confidence. To reduce the 

search space Apriori property is used. Apriori Property is 

that “All non empty subsets of a frequent item set must also 

be frequent”. By convention, Apriori assumes that items 

within a transaction or item set are sorted in lexicographic 

order. Apriori Algorithm is as follows 

1) Pass 1  

1) Generate the candidate itemsets in C1 

2) Save the frequent itemsets in L1 

2) Pass k  

1) Generate the candidate itemsets in Ck from the 

frequent  itemsets in Lk-1  

 Join Lk-1 p with Lk-1q, as follows:  

 insert into Ck  

 select p.item1, p.item2, . . . , p.itemk-1, 

q.itemk-1from Lk-1 p, Lk-1q where p.item1 = 

q.item1, . . . p.itemk-2 = q.itemk-2, p.itemk-1 

< q.itemk-1 

 Generate all (k-1)-subsets from the 

candidate itemsets in Ck 

 Prune all candidate itemsets from Ck 

where some (k-1)-subset of the candidate 

itemset is not in the frequent itemset Lk-1 

2) Scan the transaction database to determine the 

support for each candidate itemset in Ck 

3) Save the frequent itemsets in Lk 

III. SDSP APPROACH 

In Phase 1, Self Determination Scale, set of 10 items is 

pretested. After pretesting this assessment test for self 

determination is conducted to the post graduation students. 

The self determination scale is thus determined. In Phase 2, 

the marks of the assessment test of the academics is 

collected  from the students and their relative performance is 

calculated. The student data set contains the information of 

the self determination scale and performance level. 

In Phase 3 and Phase 4  Navies Bayes classifier and 

K Means clustering is implied to classify and to group  the 

self determination scale of the students is classified into 

High and Low, and the performance as High, Average and 

Low. In Phase 5, Apriori Algorithm is applied to derive the 

best association rules between Self Determination and 

Performance. 

 
Fig. 2: SDSP Approach 

IV. RESULTS AND INFERENCES 

Association between the self-determination and performance 

of the students is analysed with the dataset containing 300 

student data. 

Cross 

Validation 

Predicted 

a b Self Determination Level 

Actual 
A 94 0 Low 

B 0 206 High 

TABLE 1: Confusion Matrix of Self Determination Level 

(Navies Bayes Classification) 

Table 1 shows the confusion matrix of self 

determination level. The confusion matrix reveals the 

existence of two classes that represent the two self 

determination levels High and Low. 

C0 C1 SDL 

94 0 Low 

108 98 High 

Table 2: Cluster Assignments and Self Determination Level 

(Simple K Means) 

Table 2 depicts the various clusters and respective 

self determination levels High and Low which are grouped 

into two clusters C0 and C1. 

Cross  

Validation 

 Predicted 

a b c 
Academic 

Performance 

Actual 
A 94 0 0 Low 

B 0 108 0 High 

 C 0 0 98 Average 

Table 3: Confusion Matrix of Academic Performance 

(Navies Bayes Classification) 

Table 3 is the confusion matrix obtained as a result 

of application of Navies Bayes Classifier. It reveals that 

there exit three classes namely Low, High, Average in 

academic performance.  

C0 C1 C2 Academic Performance 

0 94 0 Low 
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108 0 0 High 

0 0 98 Average 

Table4: Cluster Assignments and Academic Performance 

(Simple K Means) 

Table 4 depicts various categories that are relevant 

to the academic performance. The academic performances is 

clustered into three clusters like Low,High,Average. 

 
Fig. 1: Gain chart for Determination = High 

 
Fig. 2: Gain chart for Determination =Low 

 
Fig. 3: Lift chart for Determination =High 

 
Fig. 4: Lift chart for Determination =Low 

 
Fig. 5: ROC for Determination =High 

 
Fig. 6: ROC for Determination =Low 

 
Fig. 7: Gain chart for Performance = Low 

 
Fig. 8: Gain chart for Performance = High 

 
Fig. 9: Gain chart for Determination = Average 

 
Fig. 10: Lift chart for Performance = Low 
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Fig. 11: Lift chart for Performance =Average 

 
Fig. 12: Lift chart for Performance =Average 

Fig 1 and Fig 2 show the Gain chart and average 

gain of Self Determination Level, High and Low. 

Cumulative gain is the ratio of the expected class of self 

determination using the model to prioritize the student 

participants divided by the expected class of self 

determination. The area between the lift and baseline in gain 

chart is greater which depicts the model is better. The 

average gain is found to be 1.3642 for Self Determination 

High and 2.1052 for Self Determination Low. The mapping 

or function can be formulated as Y = f(X), where X is the 

input and the output as Y. The Function reveals the relation 

between X and Y. The Lift Measures divulge that Correlated 

values of   X and Y are 1.0 and 1.0 Low Self Determination 

Scale and High Self Determination scale respectively as 

depicted in Fig 3 and Fig 4. Similarly, the Lift Measures 

divulges that Correlated values of  X and Y are 1.0, 1.0 and 

1.0 for the academic performance High ,Low ,Average 

respectively which is depicted in Fig 10, Fig 11 and Fig 12. 

It makes known that Self Determination have a strong 

relationship with the academic performance. 

Best Rules Found: 

1.PERFORMANCE=HIGH 108 ==> 

DETERMINATION=HIGH 108    conf:(1) 

2.PERFORMANCE=AVERAGE 98 ==> 

DETERMINATION=HIGH 98    conf:(1) 

3.PERFORMANCE=LOW 94 ==> 

DETERMINATION=LOW 94    conf:(1) 

4.DETERMINATION=LOW 94 ==> 

PERFORMANCE=LOW 94    conf:(1) 

Table 5: Association Rules Mined 

Table 5 reveals the positive association between 

self determination level and academic performance. It shows 

that the performance of the student is high/average for 

whom self determination level is high and the performance 

is low for whom self determination level is low. 

V. CONCLUSION 

In this paper K – Means clustering technique and Navies 

Bayes Algorithm are applied to discover the classes and 

clusters, of Self Determination and Performance. The 

employed clustering and classification technique categorizes 

the student instances under the Self Determination Scale 

(High, Low) and Academic Performance (High, Low, 

Average). It is proven from above results of clustering, 

classifiers and association rule miners the self-determination 

is positively associated with academic performance of the 

students respectively. Thus the following inferences are 

made 69 % of the student candidate’s Self Determination is 

High and their academic performance is relatively High or 

Average respectively, the remaining 31% student 

candidate’s Self Determination is Low and the Academic 

Performance of the students are Low. This research reveals 

that the Self Determination have strong association with the 

academic performance. And this experiment suggests the 

instructor to help the student’s whose Self Determination 

Scale is low to improve their academic performance. 
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