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Abstract 

Students completing the courses required 

to become an Engineer in Information 

Systems in the Resistencia Regional Fac-

ulty, National Technological University, 

Argentine (UTN-FRRe), face the chal-

lenge of attending classes and fulfilling 

course regularization requirements, often 

for correlative courses. Such is the case of 

freshmen's course Algorithms and Data 

Structures: it must be regularized in order 

to be able to attend several second and 

third year courses. Based on the results of 

the project entitled “Profiling of students 

and academic performance through the 

use of data mining”, 25/L059 - UTI1719, 

implemented in the aforementioned 

course (in 2013-2015), a new project has 

started, aimed to take the descriptive 

analysis (what happened) as a starting 

point, and use advanced analytics, trying 

to explain the why, the what will happen, 

and how we can address it. Different data 

mining tools will be used for the study: 

clustering, neural networks, Bayesian 

networks, decision trees, regression and 

time series, etc. These tools allow differ-

ent results to be obtained from different 

perspectives, for the given problem. In 

this way, potential problematic situations 

will be detected at the beginning of 

courses, and necessary measures can be 

taken to solve them. Thereby, the aim of 

this projects is to identify students who 

are at risk of abandoning the race to give 

special support and avoid that situation. 

Decision trees as predictive classification 

technique is mainly used. 

Keywords: academic performance; data 

warehouses; data mining; predictive 

models. 

1 Context 

In search for reasons for the high degree 

of student’s loss in early years, the project 

“Profiling of students and academic per-

formance through the use of data min-

ing”, 25/L059 - UTI1719 was proposed 

and implemented in the course Algo-

rithms and Data Structures of the Infor-

mation Systems Engineering (UTN-

FRRe) (2013-2015). As a result, the pro-

files of academic performance of students 

according to their social status, family, 
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academics background, etc., were estab-

lished and linked with their academic per-

formance in the aforementioned course. 

The project “Way to a Predictive Model 

of Academic Performance Using Data 

Mining” UTI3808TC (2016-2018) was 

started as a follow-up for the referred pro-

ject, within the scope of Educational Re-

search Group (GIE) of the FRRe. The 

project is funded by the UTN, and then 

approved and inserted into the Education 

Ministry's Incentives Program.  

2 Introduction 

The University now faces the challenge 

of improving academic quality, focusing 

not only on the teaching-learning process, 

but also regarding other variables, such as 

permanent evaluation processes' systema-

tization [1]. Among these variables, the 

profile study of academic performance of 

students stands out. 

Academic performance is defined as the 

subject's productivity, nuanced with its 

activities, features and the more or less 

correct perception of the assigned goals 

[2]. 

When assessing the academic perfor-

mance, generally the elements that influ-

ence performances are discussed in great-

er or lesser extent, such as, among others, 

socioeconomic factors, the breadth of cur-

riculum, teaching methodologies, previ-

ous knowledge of students [3]. 

Several studies have shown that the factor 

most related to educational quality is the 

student as co-producer himself, measured 

by household socioeconomic status where 

they come from [4], and it has become 

evident that student productivity is higher 

for women, for younger students and for 

those who come from homes with more 

educated parents [5]. 

Also, the contrast between those who 

work and study and only study has also 

become evident, showing no differences 

in academic performance for the two sets 

[6]. 

The problem of locating good predictors 

of future performance to reduce academic 

failure in graduate programs has received 

special attention in the US. [7], finding 

that classification techniques such as dis-

criminant analysis or logistic regression 

are more suitable than multiple linear re-

gression when predicting academic suc-

cess/failure. 

The diversity of studies on academic per-

formance shows that no single way exists 

to evaluate it. Therefore, the determina-

tion of groups or classes of students is an 

element to consider in order to establish 

the causes of the problems related to their 

performance. Moreover, problems could 

vary depending on the regional context 

and social reality in which the student is 

embedded. That is, no tools can be ap-

plied to all areas, and results can not be 

extensible to account for all possible situ-

ations. This clearly shows the need to 

identify specific profiles in educational 

institutions, adapting tools to each situa-

tion in particular. 

So, the need for implementing a mecha-

nism to determine the student's character-

istics arises, analyzing the existence of 

relationships and student behavior pat-

terns that enables the clear definition of 

student profiles. In order to do so, data 

mining techniques for descriptive model-

ing is an alternative to use [8] [9] [10]. 
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In turn, predictive modeling can be used 

to analyze a database and identify certain 

essential characteristics about the data set 

to predict the behavior of some variable 

[11]. 

  

3 Lines of Research, Development 

and Innovation 

Information Systems Engineering (ISI) is 

taught at the UTN-FRRe. This degree has 

several first year courses that are specific 

to the Systems Engineering scope, usually 

generating the highest student’s losses. 

One of those courses is Algorithms and 

Data Structures. 

Under the project “Profiling of students 

and academic performance through the 

use of data mining”, we worked on identi-

fying the variables that account for une-

qual academic performance of students in 

that course, having developed descriptive 

models of academic performance as a re-

sult; with this year's project “Way to a 

Predictive Model of Academic Perfor-

mance Using Data Mining” we'll look for 

development of predictive models for ac-

ademic achievement. 

Given the results in assessments made 

during the course teaching, we focused on 

determining to what extent the unequal 

academic performance is influenced by 

socioeconomic and attitudinal variables 

such as: Middle School procedence, edu-

cational level of parents, socioeconomic 

status, age, gender, generally perspective 

to the study, use of support tools (virtual 

campus) [10]. 

The universe consisted of students able to 

attend the course in 2013, 2014 and 2015 

and the unit of analysis was each of those 

students. 

The analysis of the results was based on 

considering as a mining parameter the 

final status of the student, which reflects 

his/her course status at the end of the 

school year. Students who did not ap-

prove nor midterms or recuperatory ex-

ams were considered “Free” students; 

those who managed to pass 3 partial ex-

aminations (with or without a recuperato-

ry instance) with a grade greater than or 

equal to 60% but did not reach at least 

75% in all of them were considered 

“Regular” students; and those who ap-

proved all partial greater than or equal 

note 75% were considered “Promoted” 

students. 

4 Results and Objectives 

The followings are the results of the pre-

vious project, and also the starting point 

for the beginning project. 

We have obtained the following results: 

81.42% of students in “Free” condition, 

10.62% “Regular” students and only 

7.96% “Promoted” students. 

In the following comments it will be con-

sider as “high” academic performance to 

that achieved by students with final status 

of “Promoted”; “medium” performance 

by students with situation of “Regular”; 

and those with “Free” situation have 

achieved “low” performance; in turn “ac-

ademic success” is considered to achieve 

“high” and “medium” performance, and 

“academic failure” equals “low” perfor-

mance. 

Then, some of the aspects that is consid-

ered appropriate to note will be discussed: 
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• Given the type of Mid School the stu-

dents come from, it was observed that for 

all categories of academic achievement, 

most students come from schools of pro-

vincial and municipal level, but with sig-

nificant differences in percentage accord-

ing to academic performance: high 78%, 

average 67% under 61%. This indicates 

that the type of secondary school the stu-

dent comes from is related to his/her aca-

demic performance, noting that the high-

est percentage of participation of public 

schools (both city and county state) be-

longs to the category of higher academic 

performance. 

• Considering the amount of hours per 

week that students dedicated to study, it 

was found that 56% of those with high 

academic performance have spent more 

than 20 hours a week studying. That per-

centage drops to 50% for the average ac-

ademic performance and to 46% for un-

derachievement. In addition, 22% of 

those with high academic performance 

have spent up to 10 hours per week to 

study; the percentage increases to 27% 

for low academic performance. This indi-

cates a direct relationship between the 

dedication to study and academic success. 

• Considering how important is the study 

for students, 89% of those with high aca-

demic achievement have given more im-

portance to study than fun, that percent-

age drops to 50% for the average academ-

ic performance and 64 % for poor aca-

demic performance, being 64.6% for the 

total population. In addition, 11% of 

those who have high academic achieve-

ment have given more importance to 

study than work, that percentage increas-

es to 33% for the average academic per-

formance and 18% for poor academic per-

formance. This indicates a relationship 

between academic success and the im-

portance given to the study in relation to 

fun and work. 

• Regarding the mother's latest studies 

(the highest level achieved), it was ob-

served that 22% of students with high ac-

ademic perfomance have mothers with 

postgraduate studies; that percentage is 

reduced to 7% for the low academic per-

formance, being 7.08% for the total popu-

lation. In addition, 33% of those with 

high academic performance have mothers 

with university degree, and that percent-

age decreases to 25% for the average aca-

demic performance and 17% for low aca-

demic performance. This indicates a rela-

tionship between academic success and 

the level of education attained by the 

mother. 

• Regarding the father's latest studies 

(highest level) it was observed that 11% 

of those with high academic performance 

have fathers with postgraduate studies, 

that percentage is reduced to 1% for low 

academic performance, being 1.77% for 

the total population. In addition, 44% of 

students with high academic performance 

are children of fathers with university de-

grees, the percentage goes down to 25% 

for the average performance and 21% for 

under academic performance. This indi-

cates a relationship between academic 

success and the education degree the fa-

ther has obtained. 

• Taking into account the views of stu-

dents on the use of ICT, it was observed 

that 56% of those with high academic 

performance felt that ICTs facilitate the 

teaching process, that percentage drops to 
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50% for average performance academic 

and 53% for low. In addition, 33% of stu-

dents with high academic performance 

considered that mastering ICT is essential 

for professional practice, that percentage 

rises to 42% for medium and low aca-

demic performance. This would indicate 

that most students with higher academic 

achievement would be concentrated more 

in the teaching/learning process than the 

possible future work on his/her field of 

expertise. 

All the above lets us conclude that aca-

demic success (and failure) are related to 

the type of high school the student has 

attended, dedication of the student meas-

ured in weekly hours of study, relative 

importance given to study versus fun and 

work, and educational level of parents 

[10]. 

Overall goals of the new project 

Obtain the necessary knowledge to devel-

op a predictive model to determine poten-

tially problematic academic performance, 

from the implementation of data mining 

techniques. 

Specific objectives of the new project: 

• Use techniques of Data Mining on Data 

Warehouse built with data from students 

surveyed during 2013, 2014 and 2015 and 

extend the survey of student data for 2016 

and 2017 to gain knowledge of variables 

with the more influence in academic per-

formance. 

• Analyze and observe the model's behav-

ior under typical conditions of academic 

performance, obtaining the necessary 

knowledge to debug the predictive model. 

• Validate the model by follow-up of se-

lected student-type, obtaining a reliable 

predictive model. 

• Using the developed predictive model of 

academic performance to predict the 

probability that a student leaves the 

course, given its socio-economic and aca-

demic characteristics. 

 

5 Human Resources Development 

The team is composed of a Director (Doc-

tor, Category II IP, Category A UTN) a 

Co-Director (Doctor, Category IV IP, 

Category C UTN), a researcher (Special-

ist) doing her master's thesis, a researcher 

(Magister) and two fellows. We are cur-

rently working on the definition of mas-

ter's thesis plans related to the theme pro-

ject. 
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