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Abstract—Competitive organizations have implemented 
systems of business intelligence in order to help employees 
in the process of evidence-based decision-making. Using 
these systems in university will provide a set of analytical 
tools that support decision-making of academics focused to 
the improvement of their research and teaching activities. In 
the case of teachers, for example, it may help to better un-
derstand students, how they learn and how to improve the 
learning processes according to evidences. To implement 
these systems efficiently it is necessary to gather data about 
the activities students and teachers perform during the 
learning-teaching process. Currently, most universities 
provide virtual learning environments (VLE) where stu-
dents perform most of their learning activities. These envi-
ronments may store data about the interaction of their users 
and, therefore, gather information of all the agents during 
the teaching-learning process. Our proposal is to adopt the 
strategies of business intelligence, which resulted useful in 
organizations, to universities. By applying analytic tech-
niques on the large volume of data stored in the VLE, we 
propose to build dashboards for teachers and academic 
program managers in order to help them to take decisions 
that improve teaching in the short, medium and long term. 

Index Terms—business intelligence, analytics, virtual learn-
ing environment, teacher tools, quality.  

I. INTRODUCTION AND BACKGROUND 
Companies are getting aware of the importance of de-

veloping an analytical culture in order to obtain a deeper 
and more trustable knowledge about their business. The 
volume, variety and velocity of generated data related to 
internal and external processes of companies have in-
creased, making impossible a manual analysis of data. In 
addition, business managers need systems for taking deci-
sions at strategic and operational levels in order to know 
[1]: what's going on, what’s happened or what might hap-
pen in business, products or customers. The acquisition or 
development of analytical systems, such as business intel-
ligence systems (BI), is a priority for companies when 
investing in information technology and communications. 

The main advantages for companies in the implementa-
tion of business intelligence systems are [1, 2]: reducing 
both expenses and resources consumption, increasing 
competitive advantage, improving the organization, get-
ting a better position relative to the competition, increas-
ing satisfaction and customer loyalty, capturing new cus-
tomers and, ultimately, increasing economic benefits. 
Additionally, companies that have this kind of systems 
provide management tools to guide the organization to-
wards strategic goals and encourage the decision-making 
process based on data and evidences [2]. The benefits of 
adopting or implementing BI systems are independent of 

the business sector. Success has been obtained from major 
industries in very different sectors, from the health sector 
to the information technology passing through telecom-
munications industries. 

Currently in higher education, competition among uni-
versities (and among their academic programs) is increas-
ing drastically. The apparition of MOOC (Massive Open 
Online Course) facilitated internationalization and there-
fore even increased competition. Today, universities are 
focused to survive in this highly competitive environment. 
Hence, the main objectives of their managers are to im-
prove the efficiency of internal management (reducing 
costs and optimizing processes) and increase the teaching 
and research quality. To do so, university managers need 
analytical systems to know with a high degree of preci-
sion: what's going on, what’s happened or what might 
happen at university. These questions can be at different 
academics levels: at the whole university, within an aca-
demic program, within a subject (or set of them), within a 
classroom or at student level. 

Currently, most universities have some type of BI sys-
tem for getting knowledge about their internal manage-
ment (accountancy, human resources, etc) [3]. However, 
they neither have integrated analytical systems to provide 
knowledge about their academic and educative activity, 
nor have global systems to support the decision-making of 
academics based on data and evidences [4]. One may 
think about adapting BI systems to universities in order to 
address such necessity. But university and business have 
different missions and visions, as strategic objectives. 
While BI systems for companies are built to increase 
profits (that is the overall goal of business), BI systems for 
university should be built for supporting the main goal of 
universities, which is not making profit. BI systems for 
university should be designed to achieve the primary pur-
pose of the universities, which is to provide and transfer 
knowledge to society in a sustainable environment. Hence, 
the adaptive process of BI systems at university is differ-
ent, complex and peculiar.  

The long term aim of the work behind this paper is to 
present a proposal that adapts BI efficiently in universi-
ties. As a first step, this paper proposes a BI system in the 
context of universities for the management of the teaching 
activity in virtual learning environments.  

The designed system provides a set of dashboards that 
facilitate the analysis of teaching process for teachers and 
academic managers in the short, medium and long term. 
The information is presented using contextual, graphical 
and intuitive indicators. Contextual because different 
indicators will be provided to different users (teachers and 
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academic managers basically) and will be temporal-
dependent (the relevant indicators for the start of the 
course are different than the ones at the end of the course). 
With the proposed system, teachers will have quick and 
integrated view of students’ progress and classrooms 
evolution. Academic managers will have information 
about course evolution, teachers’ activities and student 
progress.  

The paper is structured as follows: Section 2 describes 
the information systems at university and comments why 
such systems should be different to those used in the busi-
ness. Section 3 indicates the data that exist in a university 
and its analytical possibilities. Section 4 describes busi-
ness intelligence systems and shows how to classify com-
panies (and universities) according to its analytical activi-
ty. Subsequently, Section 5 proposes a BI system that 
takes into account VLE data in order to support the deci-
sion-making of teachers in the university. Finally, last 
section concludes the paper and outlines ongoing and 
future work. 

II. FACTORS TO TAKE INTO ACCOUNT WHEN 
ADOPTING BUSINESS STRATEGIES AT THE UNIVERSITY 
In the last decade, higher education sector is experienc-

ing a reform. This is driven by external factors such as 
government pressure, increased competition, decreased 
number of students, economic crisis and globalization. 
Hence, higher education sector is considering new strate-
gies to improve the academic and research quality within a 
sustainable environment, including the adoption of some 
business strategies. 

A. Economic versus social  
Universities have the mission of contributing to the 

universal knowledge [5], making individuals more educat-
ed, more prepared and self-sufficient regarding the profes-
sional knowledge. However, the main objective of busi-
ness companies is financial gains. So, the purpose of both 
kinds of organizations is different. In this paper we will 
use the terms company and business indistinctly to name 
organizations whose main goal is the financial gain. 

Companies define strategic objectives and key indica-
tors known as KPIs (Key Performance Indicators), which 
are metrics to quantify the achievement of objectives. The 
major financial indicators used by companies are the ROI 
(Return On Investment), which measures the benefit in 
relation to the investment, and Payback, which calculates 
the time it will take to recover an investment. Universities 
also define indicators to measure the achievement of the 
objectives. However, they are not usually based on finan-
cial values but on the quality of teaching, academic pro-
grams and research. 

In the future, investments made by companies affect di-
rectly to their economic benefit. However, university 
investments are focused to transfer knowledge, experience 
and aptitudes during the teaching-learning process, im-
pacting directly on the society and indirectly on the uni-
versity. Therefore, return of the investment is different in 
universities and, therefore, the indicators to measure the 
success in achieving the objectives must also be different. 

B. For-profit universities: How they differ from 
traditional universities? 

There is another kind of educative institutions with a 
clear lucrative purpose [6] and focused to higher educa-

tion. Some authors [6, 7, 8, and 9] define for-profit uni-
versity as a business with shareholders, focused mainly to 
adult students who are interested in educational programs 
that are professionally, technically and business oriented. 
Some of these organizations use online education to pro-
vide flexible schedules and accessibility to their students. 
The only similarity between traditional and for-profit 
universities is that they both deal with higher education. 
However they differ in their management, culture, pro-
cesses and mission.  

According to [6, 7] traditional (or nonprofit) university, 
without a lucrative purpose, contributes to the formation 
and comprehension of the society and also produce inno-
vation and research. In addition, their mission usually is 
focused to work for a common good. On the contrary, for-
profit university provides higher education teaching fo-
cused to the labor market and usually not produces re-
search [6]. In addition, as a business, their main mission is 
to maximize benefits and share them between the share-
holders. They must be sustainable and their success de-
pends on the evaluation they receive from students (cli-
ents). Therefore, they tend to focus the efforts in order to 
offer (sell) the product that students want to buy. 

Another main difference between the two kinds of or-
ganizations is the origin of their incomes [6, 10]. In tradi-
tional universities, the main source of incomes comes 
from government and private donations, while the main 
incomes in for-profit universities come from students’ 
enrollment. Therefore, in order to guaranty sustainability, 
for-profit universities should offer products with a good 
ratio cost/benefit. In traditional universities however, 
academic offer may not be profitable but even so, they can 
maintain the offer anyway because they have other in-
comes, apart from students, and their offer do depends on 
their mission and not on their benefits. 

Both kind of universities have pros and cons [7, 11]. As 
pros, for-profit universities provide a competitive spirit in 
the public educational institutions and make them more 
readiness to evolve, focused to students and basically 
more competitive; they offer more opportunities to stu-
dents in the more demanded areas of the labor market, 
increasing their students’ employability. As cons, there are 
the lack of transparency and the fact that the externaliza-
tion of education constrains the resources to manage edu-
cation to service fees and benefits. Other cons related to 
the government are their few involvement in for-profit 
universities and the waive ex-ante control of education.  

In this paper when we discuss about universities, we 
mean nonprofit universities, not lucrative. However, the 
proposed system would be beneficial for all kind of uni-
versities. 

C. University paradigm shift  
Currently, the university is experiencing a paradigm 

shift [12]. Universities should gain academic excellence to 
survive in an economically sustainable environment. Ac-
cordingly, universities have defined new management 
strategies to reduce costs and improve the organizational 
processes to be sustainable. When defining their strategic 
actions, universities should not forget that their main ob-
jective is the quality of the academic programs to ensure 
academic rigor, as well as to improve satisfaction and 
students loyalty. 
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In the last decade, the university has adapted the strate-
gies of business in their management and organization. 
Among other strategic actions there is the acquisition of 
management information systems [13]. In the new envi-
ronment, it is important to rethink about the information 
systems that exist in universities at global and depart-
mental levels. We may ask questions as: Is the university 
getting the expected benefit when investing in the adop-
tion/development of information systems? Are infor-
mation systems and information technologies aligned with 
the university strategy? Is the university investing in in-
formation systems and information technologies to solve 
isolated problems as they emerge? Before investing in 
information systems and information technologies, are 
their economic feasibility, advantages and risks properly 
analyzed? Is it shown that competitive advantage can be 
obtained by incorporating information systems and infor-
mation technologies in university strategic approach? 

Overall, universities acquire information systems main-
ly to manage administrative functional units of the univer-
sity, such as accounting and human resources [13], which 
supports the basic and operational tasks. However, there is 
a lack of analytical systems to fully support the global 
management of universities [14]. Under our humble opin-
ion, there is also lack of analytical tools to support teach-
ers in the decision-making process related with the teach-
ing activities in VLE. Since the value chain of universities 
is teaching and research, we can conclude that information 
systems do not fully support the value chain of universi-
ties. 

D. Iniciatives of BI system at the university 
The interest in analytical systems on academic and in-

stitutional environments is not new. The institutional initi-
atives are concerned with improving organizational pro-
cesses, such as personnel management or resource alloca-
tion, improving efficiency within the university and also 
measuring and monitoring external indicators defined by 
the third evaluation parties (government or external quali-
ty agencies) and internal indicators related to the strategic 
objectives of the university [3,14,15]. There are also ini-
tiatives where BI systems are used to improve academic 
aspects of universities, such as tracking students in educa-
tional platforms [16,17,18]. In addition, international 
research centers such as EDUCAUSE, have defined con-
cepts such as Learning Analytics [19] and Academic Ana-
lytics [20] to define analytical systems in the context of 
education. These systems may use BI techniques to deal 
with different aspects of education, such as understanding 
the learning process of students, finding out the students at 
risk of dropping out or calculating the satisfaction of stu-
dents at institutional and departmental level. 

Even though there are several cases where BI tech-
niques have been applied to deal with specific aspects of 
the academic environment, as far as we know, there is not 
a solution, using BI techniques, that provide a complete 
and integrated view at all levels of the university (univer-
sity, department, academic program, minor, subject coor-
dination, course, classroom) to improve academic deci-
sions based on data and evidence. 

III. UNIVERSE OF DATA 
Data are a great asset for organizations, which can cre-

ate knowledge as a result of their analysis [2]. Currently, 
universities also have large volumes of data but little ana-

lytical culture [19]. Then they cannot accumulate great 
amounts of knowledge from such data. Universities usual-
ly provide simple and routine reports to their teachers, 
obtained from their academic management information 
systems. However, these reports do not tend to provide 
thorough analysis of data, being of little relevance for 
taking academic decisions. 

A BI system requires great volumes of data to extract 
knowledge. The key factor for having success with these 
systems is not to have large quantities of data, but to know 
how to analyze and organize the data correctly to answer 
the analytical questions of each user [21]. 

Teaching performed in VLE generates digital traces of 
the tasks performed for all VLE users, generating quickly 
huge amounts of data, very heterogeneous and of different 
type: structured, semi-structured and unstructured [19]. In 
these systems, all possible communications among stu-
dents and between students and teachers are done within 
the VLE and therefore can be stored. Furthermore, VLE 
can gather navigational data, describing the way students 
learn and the way teachers teach. The stored data does not 
contain personal information about students and teachers, 
but about the way they navigate through the VLE, the 
services they use, the resources they consume, etc. In 
addition any data should be anonymized. There is an open 
debate about the ethical and legal use of VLE data, ad-
dressing this issue is beyond the scope of this paper. 

Thus, interactions performed within the VLE generate a 
great amount of data, allowing the use BI techniques [19] 
to extract, manipulate and analyze data. Such analysis 
may have several benefits to universities, such as provid-
ing a whole picture of the university or its departments, 
detecting and identifying students at risk of dropping out, 
estimating student satisfaction or detecting improvements 
in teaching.  

IV. ARCHITECTURE BI SYSTEM 
A BI system represents a broad category of applica-

tions, technologies and processes that are designed to 
collect, store, access and analyze data to help users in 
making better decisions [23]. This definition of BI system 
shows the relevance of collecting data from different 
sources (ERP, CRM, departmental information systems, 
external data, among others), of storing data conveniently 
(data warehouse or data mart) and of analyzing data 
through technologies and business intelligence applica-
tions to achieve the objective of the business [21]. Figure 
1 presents the main components of BI architecture:  
• Data warehouse (DW) is a data repository that pro-

vides a global, common and integrated vision to the 
organization. 

• Data Mart (DM) contains subsets of data DW to a 
particular department, a set of users or to perform 
certain analysis. 

• Processes that Extract, transform and integrate data 
(also known as ETL processes) into the data ware-
house or other analytic data stores. 

• Metadata provides information about the data within 
business intelligence system. They describe the con-
tents of the data, their semantics and how the data is 
created. 

• Online Analytical Processing (OLAP) is a tool that 
enable users to analyze multidimensional data inter-
actively from multiple perspectives. 
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• Business analytics is a set of software tools designed 
for reporting, querying and analyzing data, such as 
queries, data mining, text mining, web mining, and 
advanced statistical and mathematical tools. 

• Dashboards are visualization tools. They use graphics 
and interactive elements to enhance the in-depth 
analysis and understanding of information. 

• Data Mining is a process of discovering patterns in 
large data sets involving methods at the intersection 
of artificial intelligence, machine learning, statistics 
and database systems. 

 

A business intelligence system can be composed of on-
ly one component (such as a DW) or may be constructed 
by a set of components that go from the extraction of data 
to the visualization of the analysis results on a dashboard. 
Companies that adopt a BI system can pass through dif-
ferent stages of maturity. 

A. Maturity model of business intelligence 
There exist a variety of models to measure the analyti-

cal maturity of organizations. In this paper we focus on 
the model of Thomas Davenport that classifies organiza-
tions according to their degree of maturity in five stages 
[25] (see Figure 2). At the base of the pyramid there are 
analytical impaired organizations. As we go up into the 
pyramid, we find organizations using analytics more of-
ten, in more areas, for more purposes and in a more inte-
grated way. 

Analytically impaired organizations, which are the 
poorest organizations in terms of analytics, do not have 
quality data (data may be duplicated, incomplete, etc.), 
analytical skills or senior management interest. At the 
stage of localized analytical the organization collects data 
efficiently, but does not effectively use the data for global 
decision-making. At the stage of analytical aspirations, 
organizations have many BI systems but they are not 
integrated. At the stage of analytical companies, organiza-
tions have both quality data, analytical skills and analyti-
cal enterprise-wide systems. These organizations are able 
to take decisions at different levels based on data and 
evidences, but their strategy is not focused on analytics 
and do not use analytics to provide a competitive ad-
vantage. Finally, at the higher stage, the analytical com-
petitors are organizations that have a BI architecture con-
solidated enterprise-wide and are able, not only to take 
decisions based in data, but also to make predictions based 
on previous data. 

Davenport also define five assets and capabilities for 
analytics, summarized by the acronym DELTA. They are  
• Data, which should be accessible, clean, common 

and high-quality.  
• Enterprise, an enterprise-orientation of analytics al-

lows to leverage analytic results across the organiza-
tion and get global benefits.  

• Leadership, leaders have influence in the organiza-
tion and are able to mobilize people, time and money 
to get an organization focused on analytics.  

• Targets, since resources are limited it is important to 
define targets with a good return of investment and 
valuable.  

• Analysts, who are the persons and their skills to de-
velop analytical projects and interpret the results of 
analytics.  

 
Figure 1.  Architecture Business Intelligence System 

 
Figure 2.  Davenport’s analytical model  

Davenport’s model is generic and therefore not focused 
to universities. There other models that can be of interest 
in this context, such as [28], which provides a similar 
model but focused to educational institutions. In this case, 
different indicators are used: Culture/Process, Da-
ta/Reporting/Tools, Investment, Expertise, and Govern-
ance/Infrastructure, but with similar semantics with 
DELTA factors. The only novelty of this model against 
the DELTA model is the factor of investment, which is not 
contemplated in Davenport’s model [29].  

By using Davenport’s model to measure the maturity 
stage of universities we have a devastating panorama, 
even when dealing with universities that use VLE, which 
are supposed to be more technologically advanced. Many 
universities do not use business intelligence systems to 
improve teaching, ranking first level of the pyramid. Other 
universities use business intelligence systems to analyze 
specific aspects, such as the detection of plagiarism or 
identify at-risk students; but actions are isolated and unco-
ordinated, placing these universities on the second level of 
the pyramid. Although universities have professionals 
with analytical skills, even some researchers publishing 
high quality papers about analytics, there are few universi-
ties that regularly analyze their data in order to improve 
the overall performance of the university (operational and 
academic). Thus, there are few universities on the third 
level of the pyramid. It is difficult to think about universi-
ties that exist above the third stage of the pyramid. 

V. BI SYSTEM FOR TEACHERS 
In this work we propose a BI system that analyzes VLE 

data to support academics in the following decision-
making processes:  
• Maintaining teaching: it should support the academic 

coordinators of subjects and teachers in their teaching 
activities. 

• Managing teaching: it should provide to managers a 
complete and integrated view of academic programs 
(masters and degrees) and their subjects.  
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The prototype system is designed based on the func-
tional requirements of the teachers from the faculty of 
computer science of our university. However, we believe 
the systems can be easily adapted to any academic pro-
gram. 

Next subsection presents the proposed business intelli-
gence system. Later, we will present some academic indi-
cators and will describe how they were identified. Then, 
the DW will be presented and, finally, the defined dash-
boards that display the academic indicators are shown. 

A. Description of a potential BI system for teachers 
BI system collects and analyzes academic data of VLE. 

It displays in several dashboards a set of academic indica-
tors (KPIs) based on quantitative data (subject perfor-
mances) and qualitative data (sentiment virtual class-
room). Dashboards are focused to analyze the degree of 
fulfillment of the university’ educational goals. 

The business intelligence system for teachers is com-
posed of (see Figure 3): 
• ETL processes that extract, transform and load data:  

academic data is composed of student, teacher and 
subject information. Interaction data is composed of 
communication forums, learning resources and VLE 
access information. Application data is composed of 
plagiarism and sentiment analysis information in-
fered from the text in communication forums. 

• Data warehouse that stores the data needed for deci-
sion-making of the teachers. The data comes from 
different information systems (academic, virtual 
classroom, learning resources, classroom messages, 
etc) and are of different types (structured or unstruc-
tured). 

• Dashboards displaying the previously defined educa-
tional indicators. There are two different dashboards: 
one for subject coordinators and teachers, and the 
other to program managers (managers of degrees and 
masters). Both dashboards will provide graphics and 
interactive elements to facilitate understanding the 
requested information and to provide such infor-
mation at different detail levels. 

B. Academic Indicators 
Teachers, within their daily activities, should perform 

several activities related with the analysis of data generat-
ed during teaching and learning processes. The academic 
indicators defined are focused to give support to these 
activities. The indicators relevant by the teacher and by 
the academic program managers are different. Indicators 
are also different according to the time the teaching-
learning process is in the semester (at the beginning of the 
course, during the course, at the end of the course).  

In defining the set of indicators several interviews were 
conducted over several teachers of computer-science de-
gree and computer-science master of our university. Sub-
sequently, an online survey was conducted for all teachers 
of our university in order to validate the academic indica-
tors. The figures 4 and 5 are a sample of the indicators 
defined for teachers and academic program managers, as 
result from interviews and surveys conducted. 

Regarding to teacher indicators (see figure 4), S1, S2 
and S3 show information about students who are at risk of 
dropping in the context of a subject (e.g., the student has 
not connected to the VLE days ago, the student has pend- 

 
Figure 3.  Architecture of a BI system for academics 

 
Figure 4.  Academic Indicators for teachers 

 
Figure 5.  Academic Indicators for Academic Program Manager 
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ing downloads of continuous assessment activities, the 
student has not submitted an assessment activity). S4, S5 
and S6 indicators show information about the VLE forums 
(gathered by using opinion mining techniques on the mes-
sages of VLE). S7, S8 and S9 indicators analyze data 
about potential plagiarisms between student assessment 
activities. S10 indicator presents the list of students who 
have not submitted the first continuous evaluation activity 
(possible dropout) but continue accessing the VLE to 
download learning resources or read the messages posted 
on VLE forum. We identified these students as dropout 
recoverable, because they still have interest and there is a 
change or recovering them if providing a personalized 
attention. Finally, indicators S10, S11 and S12 show aca-
demic information about students. 

Academic indicators of academic program managers 
(see Figure 5) show information about the academic per-
formance (S9, S10, S11, S12), student plagiarism (S7, S8) 
and analysis of the forum messages in the VLE (S1, S2, 
S3, S4, S5, S6). Note that this information is presented at 
different temporal levels (current semester and past se-
mesters) and program levels (at a level of academic pro-
gram –which may be a degree or a master–, minors and 
subjects). 

In order to define the indicators it is necessary to gather 
information related to educative experiences of teachers 
and students satisfaction. These indicators can be applied 
to any academic program realized in a full virtual univer-
sity or university which complements face-to-face classes 
with online learning. 

A significant indicator is the student satisfaction. 
Knowing the student satisfaction is important to design 
the improvement actions for academics. Usually the 
mechanisms to determine the satisfaction of the students 
are surveys. However, their trustworthiness is arguable; 
the reasons are that they are usually performed too late (at  
the end of the semester when it is impossible to change 
things), few surveys are done (is unfeasible to make sur-
veys anytime to determine the satisfaction of the students), 
they are not mandatory (information is lost) and their 
interpretation and therefore their results can be subjective. 
For all these factors we believe that, although surveys are 
useful mechanisms for getting feedback from students, 
they should not be the only source of information for 
discovering student satisfaction. In universities based on a 
fully online learning, teachers have lost the visual contact, 
making it difficult to them to estimate the student satisfac-
tion. However when using VLE, students communications 
can be analyzed automatically [19], using data generated 
during the learning process to discover new information 
about students satisfaction.  

Students communicate with each other and with teach-
ers through messages sent to the VLE. In the VLE forum 
the students comment on their learning experience, course 
content, learning resources, timing, evaluation activities 
and teachers. So, we can use traditional means such as 
interviews or surveys to determinate the level of student 
satisfaction, and we can also use techniques opinion min-
ing and natural language processing to focus the satisfac-
tion of students on different educative aspects. Opinion 
mining and sentiment analysis techniques [19, 20] are 
based on a set of algorithms that detect the feelings and 
opinions in a text, namely, what felt / opined who wrote 
the text when he did it. The use of these techniques in 

VLE [19, 20, 21] helps to detect specific problems within 
the teaching-learning process that can be solved in a short 
time, such as non-accessible web resource or identify 
comprehension problems of a topic that difficult to student 
progress by sending mass forum post. 

 Opinion mining techniques can be used in universities 
who make a percentage of their teaching in a VLE. 

C. Data Warehouse 
DW provides a centralization of the different data rele-

vant for analytics in a single repository to provide: (a) a 
single gateway to information, (b) current and historical 
data needed for decision-making.  

The DW is a business intelligence tool that will store a 
large volume of data, in different formats and types (struc-
tured and unstructured). The sources of data DW are: data 
users (students, teachers and academic program manag-
ers), academic data (students), interaction data (messages 
of VLE forum) and navigation data (timestamp of access, 
learning resources downloaded, messages read, answered 
and deleted, and so on). 

D. Dashboards  
In dashboards, information is presented using various 

elements, such as alarms or graphics. They show in a 
useful and summarized way a set of indicators that gives 
analytical information of a given domain. Dashboards 
may be interactive and allow navigating data through 
either different abstraction levels or different aggregation 
of data. 

The proposed teacher’s dashboard (see Figure 6) pre-
sents the indicators defined. To make it easy the under-
standing of the dashboard information, indicators have 
been grouped by categories in different tabs: performance, 
continuous assessment activities, plagiarism and teaching. 
Snapshot of Figure 6 shows the graphical representation 
of S10, S11 and S12 indicators in the teacher’s dashboard.  

The academic program manager’s dashboard has the 
same structure as the teacher’s dashboard but with differ-
ent indicators. The dashboard also aggregates information 
of different subjects according to their belonging academ-
ic program and present historical information. 

VI. CONCLUSIONS AND ONGOING WORK 
Currently, higher education is experiencing a paradigm 

shift. Society changes and the university should also 
change. In the evolution of industrial society to knowledge 
society, the university responded by incorporating new 
academic programs, updating their courses or contents and 
developing new methodologies to place the student at the 
center of the teaching process. Today, universities should 
continue to react to the current economic crisis, the satura-
tion of job market in some countries and the new innova-
tions in learning, such as MOOC.  

The university institution is looking for solutions to sus-
tain educational excellence with a reduction of financial 
and personal resources. If this situation is to perpetuate in 
the time, university will need tools that easy the achieve-
ment of their excellence goals in a more sustainable way. 
In this article we propose an analytical system for educa-
tional decision-making of the teaching process performed 
on VLE. We humbly believe that systems such as the 
proposed one, when extended, supported by the university 
direction and used in the whole university, can help uni-
versities to improve quality in a more sustainable fashion.  
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Most universities use a VLE as Moodle and Black-
board, where they perform a percentage of their teaching 
and learning process. So, teachers need time to manage 
information generated from the VLE. Moreover, it would 
be necessary to make decisions about educational data 
obtained from the VLE with intuitive graphical tools that 
allow seeing, at first glance, the actual performance of 
subjects, the student opinion about teaching or resources, 
and detecting educational aspects to improve. Even 
though the visualization should be simple and intuitive, 
the presented data should be based on facts and evidences, 
not perceptions. The large volume of data, extracted from 
the interactions of the students with the VLE when learn-
ing, can be used to provide such information to teachers. 

Providing analytical systems for teachers of VLE, we 
are innovating and projecting universities to a higher level 
in the analytical pyramid, but we are also reducing the 
time spent for teachers in the information management of 
VLE to create knowledge about the teaching process. That 
does not mean that the goal of this research is to “steal” 
the work of teachers, but to give them more time to ad-
dress the relevant and value-added processes: improve 
teaching, research and innovation. 
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