
COURSE DESCRIPTION 

INDIVIDUAL PROJECT IN BIOINFORMATICS 

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 Individual project in bioinformatics Course code BME1142 

2.2. Course coordinator  Prof. dr. Horia Leonard Banciu 

2.3. Seminar coordinator  Prof. dr. Horia Leonard Banciu 

2.4. Year of study II 2.5. Semester 4 2.6. Type of assessment Exam 

2.7. Course status Compulsory 2.8. Course type Specialisation subject 

 

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

 
4. Prerequisites (where applicable) 

4.1. curriculum-related Not applicable 

4.2 skills-related 
Digital and programming skills. 
The ability to analyze, evaluate and synthesize information in order to make informed 
decisions and to solve problems in a logical and reasoned way. 

 
5. Specific conditions (where applicable) 

5.1. course-related Not applicable  

5.2. seminar/laboratory-related 
Completion of at least 50% of the assigned tasks during the seminar 
activities. 
Drafting of the individual project in bioinformatics. 

 

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

3.1. Number of hours per week  6 of which: 3.2. course 0 3.3. seminar/ laboratory/ project 6 

3.4. Total of hours in the curriculum 252 of which: 3.5. course  0 3.6. seminar/ laboratory 84 

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

Learning from textbooks, course materials, bibliography, and notes (IS) 30 

Additional research in the library, on subject-specific electronic platforms, and on-site 26 

Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays 52 

Tutoring (professional guidance) 34 

Examinations  6 

Other activities 20 

3.7. Total hours of individual study (IS) and self-taught activities (ST) 168 

3.8. Total hours per semester 252 

3.9. Number of credits 10 



Professional competencies 

Competency 
code 

Competency 

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

PC4 
Analyze and interpret multi-dimensional biological data using advanced statistical models, classification 
methods, and scientific visualization techniques. 

PC6 
Generate and communicate scientific results through reports, articles, and technical documentation in 
English, adhering to research ethics and scientific integrity. 

Transversal competencies 

Competency 
code 

Competency 

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

 

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 

PC3 
9. Explain algorithmic, statistical, and modeling 
principles used in computational biological data 
analysis. 

9. Design and implement computational analysis 
workflows for processing and exploring complex 
biological data. 

PC4 
10. Understand analytical and computational models 
used to describe, explain, and predict biological 
phenomena. 

10. Analyze and critically interpret results 
obtained from computational studies and data-
driven experiments. 

PC6 
12. Know principles of scientific communication, 
research ethics, and data-driven result dissemination. 

12. Communicate methods and results through 
scientific texts, visualizations, and presentations 
adapted to the audience. 

 

7. Subject-specific learning outcomes 
 

Knowledge and comprehension 

1. The student/graduate explains the algorithmic, statistical, and modeling principles used in the bioinformatic analysis of 

complex biological data, as well as the criteria for selecting appropriate methods. 

2. The student/graduate describes the stages of a bioinformatics analysis workflow (from problem definition to result 

interpretation) and their theoretical foundations. 

3. The student/graduate understands analytical and computational models used to describe and predict biological 

phenomena, as well as their limitations in applied contexts. 

4. The student/graduate explains the principles of scientific communication, research ethics, and reproducibility in the 

context of bioinformatics projects. 

Specific academic skills 

1. The student/graduate designs and implements bioinformatics analysis workflows for processing and exploring biological 

data, tailored to a defined research problem. 

2. The student/graduate critically analyzes and interprets obtained results, correlating them with the scientific literature 

and evaluating methodological robustness and limitations. 

3. The student/graduate develops and communicates scientific results in the form of a research report, using appropriate 

academic structures, relevant visualizations, and adhering to ethical and integrity standards. 

 

8. Contents 

8.1. Course Teaching and learning methods Remarks  

Not applicable   
Bibliography 



Not applicable 

8.2. Seminar/ laboratory Teaching and learning methods Remarks 

Stage 1. Problem definition and scientific 
documentation. 
• establishing the topic and formulating 

the research question 
• identifying objectives and hypotheses 
• searching, selecting, and critically 

analyzing bibliographic sources 

Interactive presentation and 
methodological guidance 
inquiry-based learning through 
research, selection and critical analysis 
of literature 

Work tasks: project proposal + 
bibliographic synthesis 

Stage 2. Design of the bioinformatics 
study. 
• choosing bioinformatic methods and 

tools 
• designing the analysis workflow 

(pipeline) 
• identifying original contributions 
• validating the strategy through 

individual discussions 

learning through tutoring and scientific 
consultancy (one-on-one discussions, 
iterative feedback) 
project-based learning by developing 
your own methodological design 

Work tasks: methodological 
design and justification 

Stage 3. Implementation of the analysis 
and drafting the initial report. 
• applying the methods to the data 
• processing and organizing the results 
• preliminary interpretation of the data 
• writing the draft report 

applied demonstration and practical 
guidance (examples of bioinformatics 
flows, good practices) 
Learning by doing by effectively 
implementing the analysis and drafting 

Work tasks: preliminary report / 
draft 

Stage 4. Completion, validation, and 
communication of results. 
• final interpretation and integration of 

the results within the context of 
existing literature 

• evaluating the study’s limitations and 
relevance 

• revising and writing the final version 
of the report 

Formative feedback and guided 
evaluation (peer-review, comments on 
draft) 
reflective learning and self-evaluation 
through critical review and 
improvement of the final report 

Evaluation: final report 

Bibliography 

Recommended bibliography: 
• Enache B.-A., Seriţan G.-C., Porumb R., Ghiculescu D., Elaborarea articolelor ştiinţifice : noţiuni şi idei de redactare : 
writing ideas and concepts. Bucureşti : Politehnica Press, 2020. 
• Popovici E., Researching, elaborating and publishing a scientific article. Iaşi : Pim, 2015. 
• Walshaw M., Planning your postgraduate research. Oxford : Palgrave Macmillan, 2015. 
The books are available through the "Lucian Blaga" Central University Library and its branches. 
Optional bibliography: 
• Heath, L. S., & Ramakrishnan, N. (Eds.). (2010). Problem solving handbook in computational biology and 

bioinformatics (No. 784). Springer Science & Business Media. 
• Sperschneider, V. (2008). Bioinformatics: problem solving paradigms. Springer Science & Business Media. 
Electronic literature and software resources, specific online databases for investigating the research topic. 

 

9. Evaluation 

 

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

9.4. Course - - - 

9.5. Seminar/ laboratory 

Ability to design and implement a 
bioinformatics flow 

Ongoing assessment 30% 

Ability to critically analyze and interpret 
results 

Ongoing assessment 30% 

Quality of scientific communication and 
research report 

Final evaluation 40% 



9.6 Minimum standard for passing 

The minimum passing grade is 5.00 (five) both at the ongoing assessments and the final exam. This standard reflects the 
achievement of the minimum level of performance,  demonstrating the ability to define a research problem, apply a basic 
bioinformatics flow, and develop a properly structured research report. 

 

10. SDG labels (Sustainable Development Goals) 

 

 
Sustainable Development Generic Label 

         

         

        

No label 
applies 

        X 

 

Date of entry: 
12.03.2026 

Signature of course coordinator 

Prof. dr. Horia L. Banciu 

Signature of seminar coordinator 

Prof. dr. Horia L. Banciu 

   

Date of approval in the department: 
 
 

Signature of the head of department 

Assoc. Prof. dr. Beatrice Kelemen 

 

 


