CRS 7101  APPLIED STATISTICS/BIOMETRICS
2. COURSE INSTRUCTOR: 

Dr. Margaret Nabasirye (BSc. Mak; MSc. Biometry, University of Reading; PhD. Biostatistics, Mak) (Senior Lecturer)

Mr. Thomas Odong (BSc. Agric, Mak; MSc. Biometry, University of Natal; PhD. candidate) (Assistant Lecturer)

3. COURSE STRUCTURE

Duration:
15 Weeks

Credit Units:
3 CU (45 contact hours: 30 lecture hours - 2 hours for 15 study weeks and 30  



practical/tutorial hours - on average 2 contact hours per week for 15 study weeks)

4. COURSE TYPE:
Core for Year I for:

M.Sc. Crop Science, M.Sc. Agricultural Engineering, M.Sc. Agricultural Extension Education, M.Sc. Animal Science, M.Sc. Applied Human Nutrition, M.Sc. Food Science and Technology, M.Sc. Soil Science.

5. COURSE DESCRIPTION:

Students will be equipped with statistical techniques for designing experiments, analysing, interpreting and presenting research data. It covers:  Approaches to data collection; Research objectives and hypothesis; Concepts and principles of experimental design; Basic experimental designs and analysis of variance; Treatment comparisons and contrasts; Factorial experiments and their layout; Assumptions underlying analysis of variance and remedies for violation; Regression and correlation; Categorical data analysis; Non-parametric methods;  Multivariate data analysis; Statistical computing.  Emphasis is placed on matching the analysis and interpretation of results with research objectives.  The course equips students of agriculture to use of MS Excel, SPSS and Genstat software in experimental design and data analysis.

6. COURSE OBJECTIVES:

General objective

· The course will acquaint students with statistical research methods used to solve problems in agriculture and related disciplines.

Specific objectives

At the end of this course students should be able:

· To explain the essential components of experimental design.

· To design an experiment and conduct analysis of variance on experimental data, interpret the results and present them meaningfully.

· To critic published papers with regard to statistical techniques used therein.

7. RECOMMENDED READING LIST

· Draper, N.N. and Smith, H. 1981. Applied Regression Analysis. 2nd ed. Wiley, New York.

· Gomez, K.A. and Gomez, A.A. 1984. Statistical Procedures for Agricultural Research. 2nd ed., John Wiley.

· Mead, R. Curnow, R.N. and Hasted, A.M. 1993. Statistical Methods in Agriculture and Experimental Biology. 2nd edition, Chapman and Hall.

· Patel, Bharati K., Muir-Leresche, Kay, Coe, Richard and Hainsworth, Susan D. (Eds.). 2004. The Green Book: A Guide to Effective Graduate Research in African Agriculture, Environment and Rural Development.  The African Crop Science Society, Kampala, Uganda. 248 pp.

· Snedecor, G.W. and W.G. Cox. 1997. Statistical Methods. 7th ed. The Iowa State University Press.

· Sokal, R. and T. Rolf, Biometry. 1995. The principles and practise of statistics in biological research 3rd edition. W.H. Freeman and Company.  ISBN-10: 0716724111.

· Steel, R.G.D.  2003. Principles and Procedures of Statistics, with Special Reference to the Biological Sciences ISBN: 075818641X 

DOWNLOADABLE READING MATERIAL

· The Statistical Services Centre, The University of Reading: www.rdg.ac.uk/ssc

· The World Agroforestry Centre : www.worldagroforestrycentre.org

STATISTICAL TABLES: Standard Normal (z) distribution, Student’s t distribution, F distribution, χ distribution

8. COURSE OUTLINE (BY STUDY WEEK), METHODS OF INSTRUCTION AND TOOLS
	WEEK: TOPIC
	CONTENT
	METHOD OF INSTRUCTION/

TIME ALLOCATED
	TOOLS/

EQUIPMENT NEEDED

	1. Introduction
	· Definition of common  terms and notation

· Statistics and biometry

· Role in agricultural research

· Research process: objectives, hypotheses, treatments, measurements and  analysis

· Group exercise 1: Definition of research objectives and hypotheses and choice of treatments, data and analysis
	Interactive lecture (2 hrs)

Tutorial 1 (2 hrs)
	BB/Chalk 

LCD projector

Case studies

	2. Probability and sampling distribution
	· Review of  Normal distribution , Binomial distribution and applications

· Standard normal and Student’s t-distributions

· Sampling distribution

· Exercise 2: Use of z - and t-tables
	Lecture (2 hrs)

Tutorial (2 hrs)
	BB/Chalk 

LCD projector 

z- and t-tabbles

	3. Estimation and hypothesis testing
	· Point and interval estimation for population mean, difference, proportion

· Comparison of  2 and several samples/treatments

· Error types, power of tests and implications

· Computer practical 1:  Statistical software for data management and analysis 
	Lecture (2 hrs)

Practical (2 hrs)
	BB/Chalk 

LCD projector 

Computer lab

MS-Excel, SPSS, Genstat

	4. Studying relationships
	· Review of  correlation, and simple linear regression

· Multiple linear regression

· Inferences and prediction

· Group exercise 3: Non-linear regression 
	Lecture (2 hrs)

Tutorial (2 hrs)
	BB/Chalk 

LCD projector 

Case studies

	5. Analysis of frequency data and proportions
	· Goodness of fit to simple models

· Contingency tables

· Computer practical 2: Correlation, regression and categorical data analysis
	Lecture (2 hrs)

Practical (2 hrs)
	BB/Chalk 

LCD projector 

Computer lab

SPSS, Genstat

	6. Concepts and Principles of Experimental Design
	· Replication

· Randomisation

· Local control/blocking

· Group exercise 3: True replication vs. pseudo-replication
	Lecture (2 hrs)

Tutorial (2 hrs)
	BB/Chalk 

LCD projector

	7. Basic experimental designs
	· Review of basic concepts and principles

· Basic experimental designs: Completely randomised, Randomised complete block, Latin square designs

· Marked exercise 1: Experimental layout 
	Lecture (2 hrs)

Tutorial (2 hrs)
	BB/Chalk 

LCD projector 

Case studies

	8. Other experimental designs
	· Cross-over techniques

· Incomplete block designs

· Practical 3: Experimental field layout 

                     (Visit MUARIK/NaCCRI) 
	Interactive lecture (2 hrs)

Tutorial (2 hrs)
	BB/Chalk 

LCD projector 

Transport 

	9. Analysis of variance
	· Analysis of variance 

· Computer practical 3: ANOVA
	Lecture (2 hrs)

Practical (2 hrs)
	BB/Chalk 

LCD projector

Computer room

Genstat, SPSS 

	10. Treatment comparisons and contrasts
	· Multiple comparisons and misuse

· Planned/orthogonal contrasts

· Exercise4 : Othogonal contrasts
	Lecture (2 hrs)

Tutorial (2 hrs)
	BB/Chalk 

LCD projector 

Case studies

	11. Factorial experiments
	· Treatment structure, main effects, interactions and their interpretation

· Experimental design for factorials

      - basic designs, split-plot and strip plot

· Exercise 5:  Split plot and strip plot arrangements
	Lecture (2 hrs)

Tutorial (2 hrs)
	BB/Chalk 

LCD projector 



	12. ANOVA for factorial experiments
	· ANOVA of data from factorial experiments

· Interpretation of interactions

Group assignment 2: Special topics:  Combined analysis for data across sites/seasons, Analysis of covariance, Repeated measures
	Lecture (2 hrs)

Tutorial (2 hrs)
	BB/Chalk 

LCD projector 



	13. Assumptions underlying ANOVA
	· Assumptions of analysis of variance

· Violations and remedial measures

· Non-parametric methods

· Computer Practical 5 : Non-parametric methods
	Lecture (2 hrs)

Practical (2 hrs)
	BB/Chalk 

LCD projector 

Computer lab

SPSS, Genstat

	14. Multivariate Analysis


	· Introduction to multivariate data and analysis

· Principal component analysis,

· Cluster analysis

· Canonical correlation analysis

· Exercise: Interpretation of bi-plots
	Lecture (2 hrs)

Practical (2 hrs)
	BB/Chalk 

LCD projector 

Computer lab

SPSS, Genstat

	15. Presentation of  statistical data
	· Tables, graphs, summary statistics

· Group assignment 2: Students' presentations on special topics
	Interactive lecture

 (2 hrs)

Tutorial (2 hrs)
	BB/Chalk 

LCD projector 



	16-17 Examinations
	· Course assessment 2 (test)

· Revision Time

· Final Examination


	
	


9. SUMMARY OF TIME NEEDED:

Lectures



30 hrs

Tutorials and assignments

15 hrs

Practicals


15 hrs

10. COURSE ASSESSMENT:

Coursework assessment 1 (assignments) 

20% 

Coursework assessment 2 (test)


20%

Final University Examination 


60%

END

