
 

COURSE DESCRIPTION 

COMPUTATIONAL THINKING 

Academic year 2026-2027 

 

1. Programme-related data 

1.1. Higher Education Institution Babeș-Bolyai University 

1.2. Faculty Biology and Geology 

1.3. Department Molecular biology and biotechnology 

1.4. Field Biology 

1.5. Level of study Master 

1.6. Degree programme / Qualification Bioinformatics applied in life sciences (English)/ Biologist 

1.7. Form of education Full time 

 

2. Course-related data 

2.1. Course title Computational Thinking Course code MME8181 

2.2. Course coordinator  Conf. Dr. Camelia Ș erban 

2.3. Șeminar coordinator  Conf. Dr. Camelia Ș erban 

2.4. Year of study  1 2.5. Șemester  1 2.6. Type of assessment Exam 

2.7. Course status Compulsory 2.8. Course type Core subject 

 

3. Total estimated time (hours per semester of teaching activities) 

 
4. Prerequisites (where applicable) 
4.1. curriculum-
related 

- 

4.2 skills-related - 

 
5. Specific conditions (where applicable) 

5.1. course-related - 

5.2. seminar/laboratory-related 
Attendance at seminars is compulsory; students with less than 90% 
attendance are not admitted to the final assessment. 

 
 
 
 
 

3.1. Number of hours per week  4 of which: 3.2. course 2 3.3. seminar/ laboratory/ project 2 

3.4. Total of hours in the curriculum 182 of which: 3.5. course  28 3.6. seminar/ laboratory 28 

Time allocation for individual study (IS) and self-taught activities (ST) hours 

Learning from textbooks, course materials, bibliography, and notes (IȘ) 33 

Additional research in the library, on subject-specific electronic platforms, and on-site 30 

Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays  51 

Tutoring (professional guidance) 4 

Examinations  8 

Other activities  - 

3.7. Total hours of individual study (IS) and self-taught activities (ST) 126 

3.8. Total hours per semester 182 

3.9. Number of credits 7 



 
6.1. Competencies resulting from the completion of the degree programme (as referred to in the curriculum)  
 

Professional competencies 

Competency 
code 

Competency 

PC1 
Apply advanced biological, statistical, and computational concepts to collect, integrate, analyze, and 
model complex biological and biomedical data. 

PC3 
Design and implement reproducible and scalable bioinformatics analysis workflows, including algorithms, 
custom functions, and dedicated software tools. 

Transversal competencies 

Competency 
code 

Competency 

TC1 
Autonomously and responsibly manage complex biological data analysis projects in unpredictable and 
interdisciplinary contexts. 

TC2 
Collaborate effectively in multidisciplinary teams, demonstrating critical thinking, audience-adapted 
scientific communication, and data-informed leadership 

 

6.2. Learning outcomes relevant to the degree programme (as referred to in the curriculum)  
 

Learning outcomes targeted by the subject 

Competency 
code 

Knowledge and comprehension Specific academic skills 

PC1 

1. Explain fundamental and advanced concepts from 
cell and molecular biology, biochemistry, and 
biostatistics relevant to computational analysis of 
biological data. 

1. Apply statistical and computational methods 
using Python and command-line tools for 
biological data analysis and integration 

PC2 
3. Explain algorithmic principles and computational 
thinking underlying bioinformatics analysis workflows. 

3. Create custom scripts and functions in Python 
and command-line environments to automate 
bioinformatics analyses. 

 

7. Subject-specific learning outcomes  
 

Knowledge and comprehension 

Explain the fundamental and advanced concepts in cellular and molecular biology, biochemistry, and biostatistics that 
are relevant for the computational analysis of biological data. 

Explain the algorithmic principles and computational thinking that underlie bioinformatics analysis workflows. 

Understand advanced statistical models and visualization methods used in the analysis of multidimensional biological 
data. 

Specific academic skills 

Apply statistical and computational methods using Python and command-line tools for the analysis and integration of 

biological data. 

Critically evaluate the quality, consistency, and reproducibility of data extracted from biological databases using 

computational tools. 

Create custom scripts and functions in Python and command-line environments to automate bioinformatics analyses. 

 

8. Contents 

 

8.1. Course Teaching and learning methods 
Remarks  

 
Introduction to Computational Thinking: • Interactive exposure  

• Live coding 
• Explanation 

 

Functions  



Testing.  • Practical examples 
Case-study discussions 

 

Compound types: list, tuple, dictionary   

Șearching & Șorting  

Modular programming  

User defined types  

Lambda functions  

Introduction to Data Șcience in 
Python: Pandas data-frames; Matplotlib 
plotting 

 

Ștatistical Thinking in Python  

 Intermediate Python for Data Șcience  

Bibliography 
1. Kleinberg and Tardos – Algorithm Design. Pearson Educational, 2014  
2. (http://www.cs.princeton.edu/~wayne/kleinberg-tardos/)  
3. The Python language reference. (https://docs.python.org/3/reference/index.html)  
4. The Python standard library. (https://docs.python.org/3/library/index.html)  
5. The Python tutorial. (https://docs.python.org/3/tutorial/index.html)  
6. Kent Beck - Test Driven Development: By Example. Addison-Wesley Longman, 2002.  

 
 

8.2. Seminar/ laboratory Teaching and learning methods Remarks 

Șimple Applications 

• Interactive exposure  
• Explanation 
• Conversation  
• Didactical demonstration 

 

Șimple Applications  

Șimple Applications  

Modular Programming. User defined 
types 

 

Lambda  

Introduction to Python libraries for Data 
Șcience 

 

Ștatistical Thinking  

Bibliography 
1. Kleinberg and Tardos – Algorithm Design. Pearson Educational, 2014  
2. (http://www.cs.princeton.edu/~wayne/kleinberg-tardos/)  
3. The Python language reference. (https://docs.python.org/3/reference/index.html)  
4. The Python standard library. (https://docs.python.org/3/library/index.html)  
5. The Python tutorial. (https://docs.python.org/3/tutorial/index.html)  
6. Kent Beck - Test Driven Development: By Example. Addison-Wesley Longman, 2002.  

 
 

9. Evaluation 

Type of activity 9.1 Evaluation criteria 9.2 Evaluation methods  
9.3 Percentage in 
the final grade 

9.4. Course 
Application development Proiect 50% 

   

9.5. Șeminar/ laboratory 
Application development Proiect 50% 

   

9.6 Minimum standard for passing 



The minimum passing grade is 5.00 (five) for both the course and seminar activities. This standard reflects the 
achievement of the minimum level of performance, demonstrating an understanding of the fundamental concepts of 
algorithmic thinking and applying them in basic situations. 

 

10. SDG labels (Sustainable Development Goals) 

 

 
Sustainable Development Generic Label 

         

         

        

No label 
applies 

        
X 

 

Date of entry: 
7.04.2026 

Signature of course coordinator 

Assoc. prof. phd. Șerban Camelia 

Signature of seminar coordinator 

Assoc. prof. phd. Șerban Camelia 

   

Date of approval in the department: 
... 
 

 

Signature of the head of department 

Assoc.prof.phd. Adrian STERCA 

 

 

 


