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Learning outcomes

Course Objectives:

The course will introduce the basic principles of research methodology (initial hypothesis, data
collection, data analysis, publication of results, ethics, and personal data protection issues) and the
methodology of drafting scientific articles. Upon completion of this course, students will have a
comprehensive understanding of the basic principles of research methodology, they will know how to
write a scientific report/essay, and they will be prepared to communicate technical concepts and ideas
clearly and concisely through written reports, oral presentations, and visual aids.

Learning Outcomes:

1. Gain a comprehensive understanding of research methodology.

2. Describe and differentiate the different types of research with emphasis the biomedical engineering
domain.

3. Recognize and address ethical considerations in research, ensuring responsible conduct throughout
the research process.

4. Apply statistical techniques to analyze quantitative and qualitative data, interpreting results and
drawing valid conclusions from statistical analyses using relevant software tools.

5. Construct a well-organized and persuasive research proposal, including a clear introduction,
literature review, methodology, and ethical considerations.

6. Produce clear and concise research reports, with appropriate formatting and citation styles, and
communicate research findings to diverse audiences through written assignments and oral
presentations.

7. Critically evaluate and apply advanced topics in research methodology, such as meta-analysis,
longitudinal studies, and emerging trends in research methods.

Achievement of Course Objectives and Learning Outcomes:

To fulfill the above objectives and learning outcomes, students will be taught basic concepts of
research methodology, the different types of research with emphasis to the biomedical engineering
domain, the methods for formulating research questions, the methods for designing a solid research
protocol, data collection approaches, ethical considerations for data collection and relevant approvals,
data analysis approaches, writing of research proposals, writing of research papers and scientific
publishing, presentation skills. Students will be asked to conduct a small-scale research protocol which
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will include data collection, data analysis, writing of a scientific article and presentation of results in
front of audience.

General abilities

e Search, analysis and synthesis of data and information, using the necessary technologies
e Adaptation to new situations

e Decision-making

e Autonomous work

e Teamwork

e Working in an international environment

e Working in an interdisciplinary environment

(3) COURSE CONTENT

«Introduction to research methodology»
Definitions, basic concepts, importance of research, research in academic and professional contexts,
basic vs applied research, types of research, ethics in research, research in biomedical engineering.

«Formulating research questions»
Definitions, basic concepts, development of clear and concise research questions, definition of
research objectives and hypotheses.

«Research design and data collection»
Definitions, basic concepts, experimental vs non-experimental design, surveys and questionnaires,
data collection methods, ethical considerations for data collection and relevant approvals.

«Data analysis»
Definitions, basic concepts, quantitative data analysis, statistical analysis, qualitative data analysis,
guestionnaire data analysis, combination of quantitative, qualitative and questionnaire data analysis.

«Writing of research proposals»
Definitions, basic concepts, call for applications for funding of research proposals, components of a
research proposal, proposal writing techniques and guidelines.

«Writing of research papers»

Definitions, basic concepts, components of a research paper, scientific writing techniques and
guidelines, characteristics and structure of research paper, peer-review, scientific publishing, open
access, impact factor, h-index, qualitative and quantitative metrics in scientific publishing.

«Presentation skills»

Definitions, basic concepts, developing effective oral and poster presentations, identifying the target
audience, communicating research findings to diverse audiences, structuring poster and oral
presentation.

«How to read scientific literature»

Definitions, basic concepts, scientific databases (PubMed, IEEE Xplore, Scopus, Google Scholar, etc.),
searching for relevant scientific literature using keywords and filters, anatomy of a research article,
evaluating research validity, critical analysis.

(4) TEACHING AND LEARNING METHODS - EXAMINATIONS

COURSE DELIVERY | Physical presence, face to face at the auditorium

The course involves the use of a projector for presenting
fundamental concepts and is supplemented by the use of the
blackboard at the auditorium.

USE OF INFORMATION AND
COMMUNICATION TECHNOLOGIES




TEACHING ORGANIZATION

Activity Semester workload
Teaching / lectures 39
Lecture material study 30
Unsupervised literature
review and preparation of 56
the final project
Total 125

50% Final exam paper with multiple-choice questions, short-
answer questions, and problem-solving questions.

30% Individual written assignment.

20% Oral presentation of assignment.

STUNDET EVALUATION
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