Module Name: (B.5) Data Science and Analytics

Aim

Data Science and Data Analytics are both huge fields, but in this course we aim to
cover a broad spectrum of its fundamentals. Should we assume a simplified division
of Data Analysis into creating hypotheses and testing hypotheses, then, definitely this
course aims at the former part: creating hypotheses or in other words, exploring data.

Learning Objectives

Through this course we will learn how to analyze data in order to support the difficult
research processes and workflows, to support researchers by guiding them towards
data understanding and eventually to formulating effective research questions. Data
Science can hardly be considered independently of the related technologies.
Therefore, in this course, all lecture will be realized by presenting the theoretical
aspects in tandem with corresponding applications in the programming language R.

Learning Outcomes

Upon successful completion of the course, students should be able to:

e Reveal hidden yet important patterns through data sets after storing it in
a consistent form that matches the semantics of the dataset, and
visualizing the results.

e To create hypotheses for various research questions and explore data to
test and validate them.

e To transform data including filtering, creating new variables that are
functions of existing variables, and calculating a set of summary statistics.

e To discover relations among variables.

e To apply basic data analysis techniques like regression, classification, and
clustering.

e To look for commands and packages of R to solve problems in various
domains.

e Use a selection of R programming tools to combine with the data science
principles to tackle interesting modelling problems.
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[4] If you’'ve never programmed before, you might find Hands on Programming
with R by Garrett (https://rstudio-education.github.io/hopr/) to be a useful
adjunct to this course.

[5] If you get stuck in particular with R, start with Google. Typically adding “R” to a
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