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1. Course description:
The course focuses on descriptive and inferential statistics as applied to medical practice. The
course starts with descriptive measures and probability concepts and application .The students
are trained to draw statistical inferences by two main methods these are: Estimation and
Hypothesis testing. Chi-square variants are discussed with relevant clinical examples.
Statistical design of experiments is dealt with concentrating on ANOVA and regression
analysis.
Students are trained to use computer software as Excel and SPSS in solving assigned
exercises. The students are provided with necessary software at the beginning of the course to
be used during the course in solving practical exercises and in data analysis.

The course focuses on descriptive and inferential statistics as applied to medical practice.
The course starts with descriptive measures and probability concepts. Conditional probability
and Bayes theory are given due emphasis to compute validity indicators for clinical and
laboratory tests, i.e. sensitivity, specificity and predictive values for single and multiple tests.
The students are trained to draw statistical inferences by two main methods these are:
Estimation and Hypothesis testing.
Chi-square variants are discussed with relevant clinical examples.
Statistical design of experiments is dealt with concentrating on ANOVA and regression
analysis.

Students are trained to use computer software as Excel and SPSS in solving assigned
exercises. The students are provided with necessary softwares at the beginning of the
course to be used during the course in solving practical exercises and in data analysis
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2. GENERAL OBJECTIVES
By the end of this course, students are expected to:
1) Collect, organize, summarize and present data related to health sciences.
2) Draw a representative and appropriate sample from a certain population using the

appropriate sampling technique.
3) Estimate population parameters (means and proportions) with high reliability based on the

information contained in the sample.
4) Test any hypothesis about the population parameters.
5) Reach decisions about large body of data by examining only a small part of the data.
6) Draw scientific conclusions from data.

3. METHODS OF INSTRUCTION
- Lectures
- Individual computer projects
- Group projects
- Homeworks
- Library meetings and reviewing literatures

4. EVALUATION

- First Exam  =  30%
- Second Exam  =  30%
- Final Exam  =  40%

5. RECOMMENDED TEXT BOOKS
- Wayne Daniel, Biostatistics: A Foundation for Analysis in the Health Sciences, Ninth

Edition, John Wiley, Newyork 2010

LEARNING (SPECIFIC) OBJECTIVES OF THE COURSE:
After stdying the material covered in the lectures, individual computer projects, group projects, and
homeworks, the student is expected to achieve the following specific objectives:

No. Title Objectives
1 Descriptive statistics: Measures

of central tendency and
measures of variability

1. Develop measures that can be used to summarize a data set: mean,
median, mode, percentiles, variance, standard deviation, and range

2. Develop measures that can be used to indicate the amount of variation in
the data set- percentiles, variance, standard deviation, and range

3. Know what it means for a data set to be normal
4. Discuss a measure of the degree to which a scatter diagram of paired

values can be approximated by a straight line
5. Discuss the empirical rule

2 Descriptive statistics:
Graphical method

1. Know how to present and describe sets of data using tables, graphs, and
charts

2. Know how to assess key features of a data set using graphs

3 Probability 1. Understand the concept of the probability of an event
2. Understand the properties of probabilities
3. Understand the application of probabilities in assessment of screening and

diagnostic tests

4 Binomial distribution 1. Understand the difference between continuous and discrete variables
2. Understand the binomial distribution
3. Know how to compute the mean and the variance of the binomial

distribution
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5 Normal distribution 1. Understand continuous random variables
2. Understand normal distribution
3. Understand standard normal distribution
4. Understand the percentiles of a normal random variables
5. Know how to convert normal distribution to standard normal distribution

6 Sampling distribution 1. Understand the concept of sampling from a population distribution
2. Know the distribution (mean and variance) of the sample mean, proportion,

difference between two sample means, and difference between two sample
proportions

3. Know the central limit theorem and its application in biological fields

7 Estimation of population
parameters (mean, proportion,
difference between two means,
and difference between two
proportions)

1. Know how to use sample data to estimate a population mean, a population
variance, and a population proportion

2. Know how to compute point and interval estimates of the population
parameters

8 Hypothesis testing: Introduction 1. Understand a statistical hypothesis and know how to use sample data to test
it

2. Understand the difference between the null and the alternative hypothesis
3. Understand the significance of a rejecting a null hypothesis or not rejecting

it
4. Understand the meaning of level of significance and p value

9 Hypothesis testing: One-sample
test

1. Know how to test for population mean when population standard deviation
is known

2. Know how to test for population mean when population standard deviation
is unknown

10 Hypothesis testing: Proportion
test

11 Hypothesis testing: Two-
sample test (independent
samples)

1. Understand the importance of using a control in the testing of a new drug or
a new procedure

2. Know how to test the equality of two population means when the
population variances are known

3. Know how to test the equality of two population means when the
population variances are unknown but assumed equal

4. Know how to test the equality of two population means when the
population variances are unknown but assumed unequal

5. Know how to test the two- sample hypothesis using confidence interval
approach

12 Hypothesis testing: Equality test
for two variances

1. Know how to test the equality of two population variances
2. Understand the need of using this test before conducting two-sample test

13 Hypothesis testing: Paired t-test 1. Know how to conduct paired t-test
2. Understand the design of repeated measures and its advantages and

disadvantages
14 Hypothesis testing: Two-sample

test for binomial proportion
1. Know how to test the equality of two population proportions

2.

15-
16

Estimation of sample size and
power

1. Review type I and type II errors
2. Understand the rational behind computing power
3. know how to determine appropriate sample size
4. know how to compute power
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17-
18

Analysis of variance
- Completely randomized
design
- Randomized block design
- Repeated measures design
- Factorial design

1. Understand the principles of design of experiments
2. Understand the assumptions of analysis of variance
3. Know how to test for the difference between means of more than two

population means
4. Know how to use Tukey’s HSD procedure to test for significant differences

among individual pairs of means
5. Understand the advantages of blocking in experimental studies
6. Understand the repeated measures design when more than two time points

are considered
7. Know how to conduct repeated measures analysis
8. Understand the concept of interaction between variables
9. Know how to conduct two-way ANOVA
10. Understand the assumption of ANOVA

19-
20

Correlation coefficient 1. Know how to compute the strength and direction of the linear relationship
between two normal variables

2. Know how to test for the significance of this linear relationship
3. Understand that correlation measures association, not causation

21-
22

Simple linear regression 1. Understand the use of simple linear regression
2. Understand the method of least square
3. Know how to estimate and interpret the regression parameters
4. Know how to test for the regression parameters
5. Understand the concept of regression to mean
6. Know how to use the regression equation to estimate and predict values of

the dependent variable
7. Understand the assumptions of simple linear regression

23-
24

Non parametric tests:
- sign test
- Wilcoxon signed-rank

test
- Mann-Whitney test
- Spearma rank

correlation coeffecient

1. Understand the difference between parametric and nonparametric tests
2. Know how to test the equality of population distributions when samples are

paired
3. Know how to test hypotheses concerning the median of the distribution
4. Know how to test hypothesis that a population distribution is symmetric

about the value of zero
5. Know how to comute the correlation between two variables with one of

them at least is not normally distributed

25-
26

Chi-square test of independence
and homogeneity
Chi-square goodness of fit

1. Know how to perform Chi-square goodness of fit
2. Know how to perform tests for independence in populaions classified

according to two characteristics
3. Know how to test fr independence in contingency tables with fixed

marginal totals

27-
30

Focused learning on computer
statistical softwares

1. Understand the need for the use of computer to conduct the statistical
analysis

2. Know some important functions in Excel and SPSS
3. Know how to enter data using both Excell
4. Know how to use Excel to conduct descriptive and simple statistical analysis
5. Know how to use SPSS to conduct statistical analysis
6. Know how to read Excel data in SPSS


