BIOSTATISTICS AND MODELING


Course Code: BBT 2404

Course Credit: 4 CU

Brief course description:
This course will cover identification of research problems, analysis, synthesis, interpretation and evaluation of qualitative and quantitative data, measurements and observations in bio-research extraction of relevant information, explanation of basic concepts in linear algebra, matrices, Eigenvalues and vectors, basic concepts of probability in biological systems, application of mathematical modeling in biological systems.

Specific learning outcomes:  

At the end of the course the student should be able to: 

           1.  identify and define research problems, 

           2. analyze, synthesize, interpret and evaluate qualitative and quantitative data, 

           3. design and execute experiments, 

           4. conduct measurements and observations in bio-research, 

           5. extract relevant information/data from published work. 

          6. explain the basic concepts in linear algebra, matrices, Eigenvalues and vectors

          7. apply the basic concepts of probability in biological systems, 

          8. apply mathematical modeling in biological systems.

Detailed course description:

 Introduction to  and definition of biostatistics (1 hour); The importance of biostatistics in biology (2 hours); Descriptive statistics (2 hours); Inferential statistics (2 hours); Difference between descriptive and inferential statistics (2 hours); Frequency distribution (1 hour); Measures of central tendency (1 hour); Measures of dispersion (1 hour); Experimental design (1 hour); Hypothesis testing (1 hour); Multivariate analysis (1 hour); Selected statistical packages (2 hours); Data presentation (1 hour); Concepts in Linear algebra (1 hour), matrices (1 hour), Eigenvalues (1 hour), Eigenvectors (1 hour); Introduction to differential equations and difference equations (2 hour); Qualitative analysis of systems of differential and difference equations (1 hour), steady states and phase plane analysis (1 hour); Elements of probability (1 hour); Introduction to mathematical modeling in biological systems (1 hour); Continuous population models (1 hour); Models for individual organism growth (1 hour): single species models (1 hour), exponential growth (1 hour), logistic growth (1 hour); Competition models (1 hour); species competing for light, nutrients, space (1 hour); Effect of size (1 hour),  density, spatial and temporal distribution (1 hour); Seed dormancy(1 hour), longevity and dispersal models (1 hour); Interaction models: plant-plant interaction (1 hour), plant-animal interaction (1 hour); Plant and animal genetic models and natural selection models (1 hour); Leslie matrix (1 hour); Models for plant and animal diseases (1 hour): Pathogen dispersal and disease ingredients (1 hour).
Practical (30 hours)
Mode of delivery:

The course will consist of lectures, practicals and tutorials 

Assessment method:

This will be done through examinations (60%) and coursework (practicals, tests and assignments) (40%)
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