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INTRODUCTION

This handbook represents a result in the framework of the Erasmus+ project no. 2021-1-RO01-
KA220-HED-000030286, titled “Applying some advanced technologies in teaching and research, in
relation to air pollution.” Four partners (Matej Bel University in Banska Bystrica, Slovakia, University
of Craiova, Romania, Paisii Hilendarski University of Plovdiv, Bulgaria and Adana Science and
Technology University in Adana, Turkey) have worked together to achieve this result. It aims to help
STEM instructors to improve students’ skills in working with data.

We are overwhelmed by the information that there is around us. Nowadays, it is necessary to know
how to process data, extracting relevant information for each aim. At every second, computers, sensor
networks, and satellites gather millions of values for physical amounts and parameters. Databases store
and organize data and information, improving data quality. More than ever, information is power; from
this point, STEM students must learn how to work with data. Companies require higher education to
provide highly skilled graduates able to solve problems based on the information given by databases or
using specialized programs or algorithms. In universities, STEM students should study how data sets
are collected, analyzed, and interpreted. Also, they need to understand to make data classifications,
approximations, and estimations. Finally, the Labor market asks STEM graduates to predict how
processes evolve in space and time or make decisions. Machine Learning and Artificial Intelligence are
standard terms in students’ everyday vocabulary.

This handbook has ten sections, appendices, and references. The first part is about different types
of data, their properties, data sampling methods, and how to process and analyze data. The following
sections approach one of the most significant problems related to big data sets, data analysis. In analyzing
big data, it is necessary to know how to use appropriate statistical analysis methods, data visualization,
and other exploratory, predictive, and estimative methods. Different sections focus on approaches like
machine learning, fuzzy inference, and neural network system. The appendix contains a description of
the Iris dataset, examples of solutions to some problems, datasets on climate change or air pollution,
and information about the impact of air pollution on human health. An example of a curriculum for a
course in “Advanced technologies of big data processing and analysis” closes this handbook.
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