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Experimental design, data collection and scientific analysis — 4 credits

Course Number: 221.4020

Lecturer: Prof. Nir Sapir

Lecturer’s Office Hours: Upon request, Beit Sala Building — Room 108, tel.
046647966, email: nirs@sci.haifa.ac.il

Teacher Assistants’ Office Hours: Inbal Schekler, upon request, Beit Sala

Building — Room 108, email: goldinbal@gmail.com; Neta Sa’ar, upon request, Multi-

purpose building — Science complex A, email: netasaar@gmail.com
Course Type: Lectures, class exercises, excursions

Course Level: MSc

Prerequisites: Introduction to Statistics

Course Description:

The course is designed to acquire the student skills for biological experimental design,
sampling, and data collection in the lab and the field, data analysis and graphical
representation, and reaching statistically sound conclusions. By the end of the course, it
is expected that the student will be able to independently explore, test, and conclude
about his research findings using statistical tools. The topics of the course include the
planning of a study by asking good scientific questions, the basics of sampling design,
sampling from a population, measures of central tendency and dispersion, normality,
transformations, linear regression, multiple regression, t-tests, ANOVAs, and ANCOVA,
Chi-square for goodness of fit and independence, multiple regression, logistic
regression, survival analysis, spatial distribution, richness and diversity, non-parametric
alternatives to parametric tests.

Topics:

Introduction, review of statistical theory and first acquaintance with SPSS.

Model research plan.

Sampling theory.

Statistical hypotheses, normality, transformations, and non-parametric tests. Tests
to compare two means (t-test and non-parametric tests).
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5. Type | and Il errors, Pearson’s and Spearman’s correlation coefficients, and simple
linear regression.

6. Multiple regression.

7. One-and two-way ANOVA, interactions and their importance, ANCOVA.

8. GLM, GAM, Mixed models.

9. Chi-square, goodness of fit.

10. Models of spatial spread for a single species, nearest neighbor.

11. Data sampling and application of statistical analyses.
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12. Logistic regression, cox regression (survival analysis).
13. Field sampling methods and results.

Learning Qutcomes:

At the end of the course, students will be able to:

1.

2.
3.
4
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Understand how sampling should be planned and executed.

Know how to analyze data in SPSS and illustrate figures in MS Excel.

Know how to choose appropriate statistical analysis.

Know a wide variety of statistical tests that can be applied under different
circumstances.

Understand when parametric vs. non-parametric tests should be applied.

Infer about experimental design, statistics, level of significance, and statistical
conclusions.

Reguirements and grading:

1. Home exercises (40%).
2. Final exercise (10%).
3. Final exam (50%).
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