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Contextualization and Motivation
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Growth in the Educational 

Data Mining (EDM) field of 

research

Among the phases of the 

EDM process, there is the 

data selection phase. 

Choosing which data 

to collect 

Ensuring that the data is 

coherent with the phenomenon 

to be analyzed

Technical challenges :  

- Sources

- formats

- Structure

Management challenges  

- to enable the reuse of the models to understand 

already known educational phenomena

- Use by non-experts

This phase includes

Challenges in the tools 

that operate in this phase
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Model-Driven 
Development (MDD)

Domain-Specific 
Modeling Language 

(DSML)

➔ This work aims to develop of a 
Domain-Specific Modeling Language for 
Educational Data Mining, in which the 
solution considers the technical and 
managerial challenges of this domain. 

➔ For this, it was modeled a language and 
developed a prototype of an experimental 
case tool. For validate these artefacts a case 
study was realized using different versions 
of Moodle databases to validate this work.

MDD is presented as a promising 
alternative 
[Brambilla et. al (2017)] [Henrie at. al 
(2018)] 
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Topics 
Studied

Domain Specific Modeling Languages (DSML)

Design Theories for Visual Notation

Related Works
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Domain Specific Modeling Languages (DSML)

Enables the creation of rules with a 

high-level graphic and/or textual 

definition to be converted into a 

low-level language, so that there are no 

syntax errors or typos.

Abstract syntax - the domain 

concepts and rules (metamodelo)

Concrete syntax - the notation 

used to represent these 

concepts—let it be textual or 

graphical 

Semantics - explain the meanings
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Design Theories for Visual Notation

“The anatomy of a good visual notation 

consists of adding the definition of graphic 

symbols (visual vocabulary) to the rules of 

composition (visual grammar)” 

Moody (2010)

Semiotic 
Clarity

Perceptual 
Discrimination

Visual 
Expressiveness

Graphic 
Economy

Semantic 
Transparency
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Related Works

Focus of the phenomenon "student dropout,"

Product: catalog based on an Entity and Relationship 

Diagram (DER)

Magalhaes Junior (2013)

Developed an architecture based on three layers 

according to EDM concepts

Product: describes an architecture layer destined 

for the "selected data", called Knowledge 

Repository

Manhães (2015)
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● Unidentified no work that 
uses DSML (Domain Specific 
Modeling Languages) in EDM 
(Educational Data Mining)

● So, the research looked for 
works that approached the 
structuring of the data input 
in the Education Data Mining 
process.

Fonte: Fayyad et al. (1996)
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The proposed modeling language 
represents the flow design to 
carry out the first phase of an 

EDM process - the data selection. 
It means the match between a 
field in a source database and a 
field of a target database passed 

through a visual notation.

Language Rules

Abstract syntax

CASE Tool

Concrete syntax
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Language Rules

• RQ1: To enable the use of data from different data sources of the educational 
platforms.

• RQ2: To allow different composing and storing data: relational database, 
spreadsheets, data warehouse, log file data stream, and web data, among others.

• RQ3: To allow the cataloging of data structures by educational phenomenon 
(knowledge record).

• RQ4: To allow the standardization of the ”selected data” for the EDM process entry 
independent of the educational platform. It should also enable the data to continue as 
a file a relational, or a multidimensional model.
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Fonte: Leijden  (2020) - my dissertation
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Expressiveness
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Synthesis of the case study

Analysis and Discussion 18

• The analysis was conducted by 
following the methodological 
procedures for the study case 
presented by Yin (2015). 

• It aimed to evaluate the 
modeling language, through a 
prototyped CASE tool, 
regarding the adequacy of its 
use in the circumstances of 
EDM projects, particularly in 
the first phase, which is the 
data selection.
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Context and Measured Variables

Analysis and Discussion 19

The observed variables are connected to the functional quality of the software.

● Adequacy

● Accuracy

● Interoperability

Model recommended by 
ISO/IEC 9126 (NBR13596)
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Discussion - search questions

Analysis and Discussion 20

Q1: Does the functional behavior conforms to proposed by the rule, the 

meta-modeling, and the language notation when using the CASE tool?

Q2: The requirements listed in slide “Language Rules” met? 

Q3: Can educational analysts, even not being data processing experts, increase the 

autonomy to carry out a data selection in the EDM process?
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meta-modeling, and the language notation when using the CASE tool?

Q2: The requirements listed in slide “Language Rules” met? 

Q3: Can educational analysts, even not being data processing experts, increase the 

autonomy to carry out a data selection in the EDM process?

Discussion - search questions

Analysis and Discussion 21

Results found in the "accuracy" analysis and, in a comprehensive way, also found in the "adequacy" analysis.
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Q1: Does the functional behavior conforms to proposed by the rule, the 

meta-modeling, and the language notation when using the CASE tool?

Q2: The requirements listed in slide “Language Rules” met? 

Q3: Can educational analysts, even not being data processing experts, increase the 

autonomy to carry out a data selection in the EDM process?

Results found in the "accuracy" analysis and, in a comprehensive way, also found in the "adequacy" analysis.

Positive result found in the “adequacy” analysis.
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Q1: Does the functional behavior conforms to proposed by the rule, the 

meta-modeling, and the language notation when using the CASE tool?

Q2: The requirements listed in slide “Language Rules” met? 

Q3: Can educational analysts, even not being data processing experts, increase the 

autonomy to carry out a data selection in the EDM process?

Discussion - search questions

Analysis and Discussion 23

Results found in the "accuracy" analysis and, in a comprehensive way, also found in the "adequacy" analysis.

Result considered positive because the diagrams generated in both cases did not need to use the programming 
language.

Positive result found in the “adequacy” analysis.
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Conclusions 

25Conclusions and Future Work

Throughout this work, it could be perceived, by empirical analysis, that the language 

created allows the diagramming of the phase of data selection to be used in EDM 

process, without the need for technological knowledge. In addition, the functional 

quality of the software was validated, as displayed in the observation on functional 

quality; adequacy, accuracy, and interoperability. 

Given what was brought and discussed, the work presented the following contributions:

● Expressive metamodel
● Cognitively effective notation

● Functionally adherent to the needs of the domain
● Simplification of the phase “selected data”
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26Conclusions and Future Work

●  to expand the proposal to also carry out 

the pre-processing phase of EDM; 

● to complement the research validation

● to develop studies of this proposal in the 

context of Big Data and Data Lake.

● to implement elements of transformation of the MDD: Text to Model and Model to 
Text transformations in the following transformation functionalities.
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