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SPEET	has	developed	two	Data	Processing	Tools:	
1.   Clustering/Classifica+on	Tool:	
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2.   Drop-out	Predic+on	Tool:	
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ONLY	6	PARTNERS		
FROM	4	COUNTRIES	!!!!!	
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Clustering/Classifica+on	Tool	

DATA
PRE-PROCESSING

(for Clustering)

1.Data Gathering
2.Subjects Selection

3.Data Homogenization
4.Outlier Detection

5.Missing Value Imputation 
6. PCA Dimensionality Reduction 

df_clustering 
Dataframe

1. Labeling
2. Categorical Data Incorporation 

DATA
PRE-PROCESSING
(for Classification)

df_clustering 
Dataframe

Unified 
SPEET 
Dataset

Student Subj 1 
Score

Subj 2 
Score … Subj M 

Score Sex Access Age Previous Studies Admission Score Nationality

1 8 8 … 5 M 20 Secondary 5 FR

2 6 6 … 5 F 18 ProfessionalStudies 7 SPA
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3.Data Homogenization
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df_clustering 
Dataframe

df_classification 
Dataframe

SVM
CLASSIFICATION

1. Labeling
2. Categorical Data Incorporation 

DATA
PRE-PROCESSING
(for Classification)

Clusters Labels

CLUSTERING
EXPLANATION

Clusters Labels
df_clustering 
Dataframe

Input Data No Categorical
variables

Categorical
Variables

Training
Time

Categorical 39 % 0.4 s

1st Course 86 % 88 % 0.4 s

2nd Course 88 % 90 % 0.4 s

3rd Course 90 % 91 % 0.4 – 0.5 s

Performance
Clusters

Histogram-based
Categorical

Analysis

Classification
Results



Student Profile for Enhancing 
Engineering Tutoring 

Jornada	Informa+va	Proyecto	SPEET,		
ULEON,	León	19,	April,	2018	

Student Profile for Enhancing 
Engineering Tutoring 

Drop-out	Predic+on	Tool	
	

DATA
PRE-PROCESSING

(for Drop-Out 
Prediction)

1.Data Gathering
2.Students Re-allocation

3.Suspended and Active careers removal
4.Outlier Detection

5.Missing Value Omission 

Unified 
SPEET 
Dataset

df_DropOut
Dataframe Student Sex Nationality Previous Studies Admission Score Access Age

Weighted 
Scores 
Sem1

Average 
Attempts 

Exam

ECTS 
Obtained 

Sem1
Drop-out

1 M FR Secondary 5 20 5 FR 24 NO

2 F SPA ProfessionalStudies 7 18 7 SPA 18 YES
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DATA
PRE-PROCESSING

(for Drop-Out 
Prediction)

1.Data Gathering
2.Students Re-allocation

3.Suspended and Active careers removal
4.Outlier Detection

5.Missing Value Omission 

Unified 
SPEET 
Dataset

LOGIT LINEAR
MIXED-EFFECTS

MODEL

logit(Probgrad) = b1 Sex + b2 Nationality 
                                                        + b3 PreviousStudies + b4 AdmissionScore 

                                                         + b5 AccessAge + b6 WeightedScoresSem1 
                                                                         + b7 AverageAttemptsExam + b8 ECTSObtainedSem1 

                 + b9  RandomEffect    

df_DropOut
Dataframe

Probgrad	>	0.5	is	considered	as	Graduated	Student.	
Accuracy	of	the	model:	90.87%		

Drop-out	Predic+on	Tool	
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Ques+ons	to	Answer	
1.  Could	we	separate	students	at	different	groups	(clusters)	based	on	their	performance	
behavior?	
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Ques+ons	to	Answer	
1. Could	we	separate	students	at	different	groups	(clusters)	based	on	their	performance	
behavior?	

2.  Could	we	observe	clear	students’	profiles	at	these	groups	based	on	categorical	variables	
such	as	(age,	previous	studies,	na+onality,	etc.)?	(Student-wise	characteriza+on)	
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3.  The	quality	of	cluster	separa+on	(clearly	or	badly	separated	clusters)	can	be	explained	by	
means	of	the	way	categorical	variables	(age,	previous	studies,	na+onality,	etc.)	are	distributed	
(homogeneous	vs.	heterogeneous	students’	profiles)?	
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means	of	the	way	categorical	variables	(age,	previous	studies,	naLonality,	etc.)	are	distributed	
(homogeneous	vs.	heterogeneous	students’	profiles)?	

4.  Could	we	see	different	or	similar	students’	characteris+cs	at	different	degrees	at	the	same	
ins+tu+on?	(Ins+tu+on-wise	characteriza+on)	
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Clustering/Classifica+on	Tool	Demo	


