	WSB University

	Field of study:  Informatyka

	Course: Wprowadzenie do metod eksploracji danych (Introduction to Data Exploration methods)

	Educational profile: practical

	Education level:  II level Eng

	Number of hours per semester
	1
	2
	3

	
	I
	II
	III
	IV
	V
	VI

	Full -time studies

(L/C/lab/pr/e)
	
	16
	
	
	
	

	Part-time studies

(L/C/lab/pr/e)
	
	
	
	
	
	

	CLASS LANGUAGE
	English


	LECTURER

	Dariusz Myszor

	FORM


	Laboratories

	COURSE OBJECTIVES
	The course aims to introduce students to the fundamental concepts, methods and tools used in data exploration and machine learning.

The specific objectives are to:

1. familiarise students with the Knowledge Discovery in Databases process, the CRISP-DM methodology and the main stages of a data mining project; 

2. develop practical skills in exploratory data analysis, data quality assessment, data preprocessing and feature preparation using Python; 

3. introduce selected supervised and unsupervised learning methods and the basic principles of model selection, validation and performance evaluation; 

4. develop the ability to interpret analytical results critically, identify methodological limitations and communicate conclusions in a clear and technically justified manner.



	Reference to learning outcomes
	Description of learning outcomes  
	Verification of learning outcomes  

	Field-related learning outcome
	PQF
	
	

	Knowledge

	INF2_W07
	P7U_WG
	The student knows and understands the principal stages of the data exploration process, selected methods of exploratory data analysis, data preprocessing, supervised and unsupervised learning, as well as the basic principles of model evaluation and interpretation.
	Final project

	Skills

	INF2_U02

	P7S_UW
	The student is able to plan and conduct a basic data exploration experiment in Python, prepare a dataset, select and apply appropriate analytical methods, evaluate the obtained results and formulate justified conclusions.
	Final project

	Social competences

	INF_K01

	P7S_KK

	The student is ready to critically assess datasets, analytical methods and obtained results, recognise the limitations of their own knowledge and seek expert consultation when necessary.
	Final project

	Students’ own workload  (in didactic hours 1h did.=45 minutes)** 

	Full- time

Participation in lectures = 

Participation in classes = 16h
Preparation to classes = 8h
Preparation to lectures = 

Preparation to an examination = 

Project tasks = 16h
Consultations = 

e-learning = 

Credit/examination = 

others  (own work) = 

TOTAL: 40
ECTS points: 3
Including practical classes:
	Part-time

Participation in lectures = 

Participation in classes = 

Preparation to classes = 

Preparation to lectures = 

Preparation to an examination = 

Project tasks =

Consultations = 

e-learning = 

Credit/examination = 

others  (own work) = 

TOTAL: 

ECTS points: 

Including practical classes:



	PREREQUISITES

	Fundamentals of software engineering, computer programming

	COURSE CONTENT

(Division into contact hours and e-learning)
	Content delivered in face-to-face format: 

1
Introduction to data exploration and the analytical environment. Knowledge Discovery in Databases, CRISP-DM, types of data and analytical tasks. Introduction to Python, Jupyter Notebook, pandas and data visualisation tools. Loading datasets, descriptive statistics, initial visualisation and identification of data quality problems.

2
Data preprocessing and preparation. Missing data, duplicate and inconsistent observations, categorical variable encoding, feature scaling, outlier analysis and basic feature engineering. Training and test datasets. Construction of preprocessing pipelines using scikit-learn.

3
Predictive modelling. Introduction to classification and regression. Decision trees, Random Forest and gradient boosting methods. Training and comparison of models. Performance metrics, cross-validation, overfitting, hyperparameter tuning and interpretation of results.

4
Unsupervised learning. Clustering with k-means and DBSCAN. Dimensionality reduction using PCA and an introduction to t-SNE. Development and presentation of an end-to-end data processing pipeline as a mini-project.
Content delivered in e-learning form:

 

	LITERATURE

(compulsory reading)
	· McKinney, W., Python for Data Analysis: Data Wrangling with pandas, NumPy, and Jupyter, 3rd edition, O’Reilly Media, 2022.

	OPTIONAL LITERATURE (including at least two items in English, either books or articles)
	· James, G., Witten, D., Hastie, T., Tibshirani, R., Taylor, J., An Introduction to Statistical Learning: with Applications in Python, Springer, 2023.

· Géron, A., Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow, 3rd edition, O’Reilly Media, 2022.

	SCHOLARLY PUBLICATIONS BY PERSONS WHO CONDUCT CLASSES, WHICH ARE RELATED TO THE MODULE SUBJECT
	

	TEACHING METHODS

(Division into contact hours and e-learning)
	In face-to-face form:
Laboratory with the presentation of the relevant topics and guided solution of selected tasks
In the form of e-learning:

	TEACHING AIDS
	Multimedia presentation

	PROJECT

(if implemented in the framework of a classes module)
	

	FORM AND CONDITIONS OF ASSESSMENT

(Division into contact hours and e-learning)
	Final project. 
The final grade is based on:

1. the grade obtained for the Final Assignment, and

2. an attendance-based adjustment.

There are 4 class meetings in total.

Attendance policy

- Each unexcused absence results in a 0.5 reduction of the final grade.

- If a student provides a valid justification for the absence (for example, due to illness), the grade reduction is not applied.

The final project must be submitted no later than two weeks after the last class.

For each week of delay beyond the submission deadline, the final grade will be reduced by 0.5 points.

Final grade calculation

- The starting point for the final grade is the Final Assignment grade.

- The final grade is then adjusted based on attendance:

  - no reduction for excused absences,

  - –0.5 for each unexcused absence,

  - –0.5 for each delayed week.

Students who miss a class may attend the corresponding class with another group. For example, if a student misses the first class, they may make it up by attending the first class of another group. In such cases, their attendance will be recognized.



* L-lecture, C- classes lab- laboratory,  pro- project, e- e-learning
