What are some prevalent dimensional modelling patterns applicable to scenarios involving large-

IntrOdUCtion scale datasets [17, 19]

Educational data modelling plays a crucial role in developing theoretical frameworks, creating Star SChema
predictive models, and establishing guidelines for educational data collection and analysis. This
poster presentation delves into the literature surrounding data modelling patterns and techniques
applied to the assessment of educational data. As education increasingly relies on data-driven Snowﬂake SChema
decision-making, this review explores scientific contributions that enhance our understanding of
this vital field.

Our study comprehensively reviews and summarizes key concepts, theories, and methodologies
found in existing literature. We showcase various data modelling models discussed in academic
research and their applications in predicting student achievement, identifying learning trends, and
adapting educational practices. Normalization

Additionally, the scholarly debate on the significance of data quality assurance and pre-processing This technique involves organizing data in a way that reduces redundancy and dependency. In
in maintaining accuracy and reliability in educational data models is explored. Following this education data modeling, normalization can help ensure that information is stored efficiently and
literature review, we outline best practices and emerging trends in educational data modelling. consistently. For example, student information might be stored in one table, and course information
in another, linked by unique identifiers.
Hierarchical data model
M eth od S This model organizes data into a tree-like structure. In education, this could be applied to represent
the hierarchy of educational institutions, with levels such as district, school, department, and class.
Data warehousing
Creating a centralized repository (data warehouse) for educational data allows for efficient
reporting and analysis. It involves extracting, transforming, and loading (ETL) data from various
sources into a structured format for analysis and reporting purposes.
R e S u I t S Star schema and snowflake schema
These are schemas commonly used in data warehousing. The star schema has a central fact table
connected to dimension tables, while the snowflake schema extends this concept by normalizing
dimension tables. These schemas can be applied to educational data for analytics and reporting

Literature review on:
The specific methods or techniques for educational outcomes assessment.

Data Modeling Patterns and Techniques [7]

purposes.
Temporal data modeling
RapidMiner N Notebook Education data often involves tracking changes over time, such as student enrollment, grades, and
[10] [21] teacher assignments. Temporal data modeling techniques, like adding effective date ranges to
f records, can be useful to capture historical information.
aure. Machine EUDU Object-Oriented data modeling
Learning |earning for [20] This approach represents entities as objects, with attributes and methods. While more common in
Studio 5] educational software development, it can be applied in educational data modeling, especially in systems where a
t more object-oriented approach is beneficial.
S outcomes o Graph data model
assessment Graph databases can be useful for modeling relationships between entities in education, such as
McGraw-Hill connections between students, teachers, and courses. This is particularly relevant for representing
Leaigianart Wiley ONE e complex relationships and dependencies.
[2] Metadata modeling
Including metadata in the data model is crucial for understanding the context and meaning of the
data. In education data, metadata could include information about the source of the data, data
quality, and any transformations applied.
Assessment system is being developed to facilitate the work of teachers, consisting of Security and Privacy considerations
the following items [12, 16]: Incorporating data security and privacy features into the data model is essential, especially in

educational systems handling sensitive student and personnel information.

Needs Assessment — identify teacher challenges and institution requirements.

Define objectives — clearly outline assessment system goals and success criteria. °

Data collection and analysis - gather and analyze relevant student performance data. con c I u S l on S

Model design — design a machine learning-based assessment model.

Feature selection - prioritize relevant assessment features for analysis.

Algorithm development - develop and train tailored machine learning algorithms.

User interface design — create an intuitive interface for teacher interaction. _ . . _

* Testing and validation - rigorously test and validate the system's accuracy. addres§|ng ethical co.nSId-era{tlons [1]- _ _ _

- Implementation and integration — integrate the system into existing infrastructure with teacher In the field of education, insights are derived from large amounts and variety of real-time data, known
training. as big data [6]. In order to speed up the analysis of educational data, the use of differgnt big d'ata

- Continuous improvement — monitor, gather feedback, and update the system as needed. platforms-anc.:l parallel programming moc.leIS c-:ould bg explored.for various d.a’fa anal3./SIs techniques.

« Ethical considerations — address ethical concerns for fairness and student privacy. When designing a data model for education, it's crucial to consider the specific requirements, goals,

and characteristics of the educational institution or system in question. The chosen model should

support efficient data storage, retrieval, and analysis while accommodating future changes and

expansions.

Collaboration between education specialists and data scientists is seen as crucial for the success of

EDM processes [15].

The landscape of educational data modelling is continually evolving, driven by technological

Educational data mining and modelling, though distinct, are crucial for improving education [11].
Integrating these approaches yields valuable insights and supports personalized instruction and
informed decision-making. Challenges include adapting to evolving educational environments and

What are some possible data modelling models or approaches that are commonly used
in education data management?

The review talks about the need to change how we teach because there's a lot more data in

education now. It mentions big data platforms and programs like MapReduce that help handle this advancements and a deeper understanding of educational processes [4, 5]. Notable emerging trends
big amount of data quickly. It also talks about a new way of teaching called CaMeLOT that follows include the integration of machine learning algorithms for more accurate predictive modelling, the
Bloom's ideas. CaMeLOT helps teach how to model data in a clearer way for software engineering application of natural language processing techniques to analyse unstructured educational data, and
students. It's a structured way of learning that can make handling educational data better [6, 12]. the development of adaptive modelling frameworks that respond to individualized learning needs.
Fink's model reflects a broader view of learning, emphasising not only the acquisition of These trends reflect an ongoing commitment to enhancing the effectiveness of educational data
knowledge and skills, but also the development of a holistic understanding that encompasses modelling in addressing the complexities of the educational landscape.

personal and interpersonal aspects. As education continues to evolve, frameworks such as the Fink
model help to continuously explore effective teaching and learning strategies that meet the

diverse needs of education [14]. DW solutions have also been proposed in the field of secondary R f

education to identify strengths and weaknesses in educational environments. Although big data in e eren ces
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