
 

LITHUANIAN SPORTS UNIVERSITY 

STUDY MODULE PROGRAMME (SMP) 
 

Module Code 
S 274 M 030 Accredited 

until 
   

Renewal date 

Branch of Science Progr. Registr. №.    

Entitlement 

Methodology and Statistics in Biomedical Research 

Prerequisites 

University education, bachelor degree; Passed elementary course in research methodology and biomedical 

science  

Course (module) Learning Outcomes 

№. Learning Outcomes 
Teaching / Learning 

Methods 

Assessment 

Methods 

1 

Will acquire modern knowledge and clear understanding of 

complex biological systems, testing technologies for these 

systems as well. 

Interactive lecture, 

Scientific paper 

analysis 

Control work 

2 
Will be able to apply creative research techniques and data 

analysis methods in practice. 
Debates Control work 

3 

Will be able to raise relevant statistical hypotheses, to select 

adequate statistical hypotheses and methods of data analysis, to 

plan and execute a scientific experiment, to use modern testing 

devices and methods for testing muscles, cardiovascular, 

central nervous and oxygen transport systems 

Case analysis (Case 

study), Group work, 

Practical exercises 

(tasks) 

Control work 

4 

Will be able to study scientific literature, to discuss, interpret, 

compare the results of the research with other authors, to 

summarize, and to prepare a scientific publication 

Case analysis (Case 

study), Scientific 

paper analysis 

Individual 

work 

5 
Will be able to interpret the results of many factors in the 

environment and formulate scientific conclusions. 
Seminar 

Directed 

private 

laboratory 

work 

Main aim 

In accordance with modern statistics and achievements in methodology science provide knowledge and 

abilities for students: a) to use modern testing devices and methods for testing the muscles, cardiac, central 

nervous system and oxygen transport systems; b) to plan the research for statistically validated hypothesis 

testing; c) follow the ethics norms in biomedical research; d) collect data, analyse them by using modern 

packages for computer-statistical analyses, interpret results and make scientific conclusions; d) prepare the 

highest level of scientific publication. 

Summary 

Modern technologies in the research of the central nervous system, skeletal muscle, human motor control and 

learning and their application in fundamental and applied biology. Statistical hypotheses and their verification 

using modern software packages for statistical analysis. Parametric and nonparametric tests. Correlation, 

regression analysis, One-Way and Two-Way analysis of variance (GLM–general linear model–univariate and 

multivariate analysis), factor and cluster analysis. Article and master thesis preparation. 

Level of module 

Level of programme 
Subject group (under the regulation of the area) Subject level 

Cycle Type 

Second Master Specialaus lavinimo Applied 

Group under financial classification 



Syllabus 

№. Sections and themes 
Responsible 

lecturer  

1. Science metrics  

2. 
Modern central nervous system research technologies (TMS, fMRI, PET, EEG), their 

application in fundamental and applied biology research 
 

3. 
Modern skeletal muscle research technologies, their application possibilities in 

fundamental and applied biology research 
 

4. 
Modern research technologies of movement control and learning, possibilities of their 

application in fundamental and applied biology research 
 

5. 
Modern technologies of metabolic activity research, their application in fundamental 

and applied biology research 
 

6. 
Modern technologies of human thermoregulation research, their application in 

fundamental and applied biology research 
 

7. 
Modern rehabilitation research technologies, their application possibilities in 

fundamental and applied biology research 
 

8. Portable bio-sensors for health monitoring - the technologies of the future  

9. Errors in applied research  

10. The ethics of biological research  

11. 
Statistical hypotheses and their verification. Parametric and nonparametric tests, p-

value, observed power, effect size (Partial Eta Squared) 
 

12. 
Introduction to Statistical Package for the Social Sciences (SPSS). Data entering. 

Definition of the variable properties 
 

13. 
Descriptive statistics. Central tendency and dispersion. Creating and editing SPSS 

charts 
 

14. 
The relationship of the exploratory data. Correlation coefficients. Partial correlation. 

Parametric and nonparametric tests for statistical hypothesis testing  
 

15. Reliability analysis of the questionnaires. Criterion of consistency or agreement  

16. Factor analysis. Tests for factor homogeneity  

17. 
General Linear Model (GLM). Univariate and multivariate analysis of variance by 

one or more factor variables 
 

18. 
Repeated measures ANOVA and mixed-model designs including both within-subject 

and between-subject factors 
 

19. 
SPSS regression analysis. Linear regression. Binary logistic regression. Ordinal 

regression 
 

20. Discriminant analysis. ROC curves. Cluster analysis  

Evaluation procedure of knowledge and abilities: 
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Study module teaching form №. 1 

  

Semester Mode of studies 

Structure 
Total 

hours 
Credits 

Theory Seminars 
Lab 

Works 

Ind. 

work 

A S D 13 17 0 230 260 10 

Languages of instruction: 

Lithuanian L English  E Russian R French F German G Other Oth. 



Plan of in-class hours 

№. of Themes 
Academic hours 

№. of Themes 
Academic hours 

Theory Seminars Lab Works Theory Seminars Lab Works 

1. 3 0 0 11. 1 0 0 

2. 1 0 0 12. 0 1 0 

3. 1 0 0 13. 0 1 0 

4. 1 0 0 14. 0 2 0 

5. 1 0 0 15. 0 1 0 

6. 1 0 0 16. 0 3 0 

7. 1 0 0 17. 0 3 0 

8. 1 0 0 18. 0 3 0 

9. 1 0 0 19. 0 2 0 

10. 1 0 0 20. 0 1 0 
    Total: 13 17 0 

Schedule of individual work tasks and their influence on final grade 

 №. of 

syllabus 

Total 

hours 

Influence on grade, 

% 

Week of presentment of task (*) and reporting 

(o) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17-20 

Control work 16 44 20       *   0                       

Reporting for laboratory 

work 
1-10 54 20         *                 0       

Exam 11-20 44 20           *                     0 

Control work 17 44 20               *   0               

Control work 18 44 20                       *   0       

Total: - 230 100                  

 
Study module teaching form №. 2 

  

Semester Mode of studies 

Structure 
Total 

hours 
Credits 

Theory Seminars 
Lab 

Works 

Ind. 

work 

A S N 13 17 0 230 260 10 

Languages of instruction: 

Lithuanian L English  E Russian R French F German G Other Oth. 

Plan of in-class hours 

№. of Themes 
Academic hours 

№. of Themes 
Academic hours 

Theory Seminars Lab Works Theory Seminars Lab Works 

1. 3 0 0 11. 1 0 0 

2. 1 0 0 12. 0 1 0 

3. 1 0 0 13. 0 1 0 

4. 1 0 0 14. 0 2 0 

5. 1 0 0 15. 0 1 0 

6. 1 0 0 16. 0 3 0 

7. 1 0 0 17. 0 3 0 

8. 1 0 0 18. 0 3 0 

9. 1 0 0 19. 0 2 0 

10. 1 0 0 20. 0 1 0 
    Total: 13 17 0 



Schedule of individual work tasks and their influence on final grade 

 №. of 

syllabus 

Total 

hours 

Influence on grade, 

% 

Week of presentment of task (*) and reporting 

(o) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17-20 

Control work 16 54 25       *             0             

Reporting for laboratory 

work 
1-10 68 25       *               0           

Control work 18 54 25                     * 0           

Control work 17 54 25                     * 0           

Total: - 230 100                  

 


