
FORM I – SUMMARY PAGE FOR PROPOSAL    #MATH022010-22 

 

1. Course Number and Title:  MATH 3000 – Introduction to Bio-Statistics 

 

2. Submitting College: COST 

 

3. Department(s) Generating The Proposal: Engineering Technology and Mathematics [ETM] 

 

4. Effective Date: Fall 2011 

 

5. Brief Summary of Proposal:    

This course is designed to strengthen the biomedical/behavioral science research competencies 
and skills of Savannah State University students and to help them progress to 
biomedical/behavioral science research careers.  This course examines Biostatistics in 
biomedical/behavioral science. Emphasis will be on the development of critical thinking skills 
and health disparity data analysis applications with computer software. The phase “evidence-
based medicine” is often applied to describe the compilation or reliable, valid and 
comprehensive information about medical care (Sackett et al., 1996).  This course is designed to 
provide the student with the Biostatistical tools used in research into diagnostic tests, 
prognostic factors, therapeutic and prophylactic procedures, public health, medical economics 
as well as clinical and epidemiological topics.  In all of the previously mentioned topics, 
biostatistics is an essential element which helps provide the evidence for reliable and valid 
decisions. 

 

6. Type of Proposal:   New Course Proposal 

 

7. Graduate School Endorsement Status: N/A 

 

8. Impact on Library Holdings: N/A  

Existing:  N/A 

Additional:  N/A 

Deletions:  N/A 

 

9. Impact on Existing Programs: The existing courses in the department of mathematics do not cover all 

aspects of statistics needed for biomedical / health disparity research areas mandated by NIH-RIMI 

Program.  This course is specifically designed to strengthen the biomedical/behavioral science research 

competencies and skills of Savannah State University students and to help them progress to 

biomedical/behavioral science research careers.  This course examines all basic aspects of Biostatistics 

needed by the students and researchers who are majoring in biomedical/behavioral science areas. 

Greater emphasis will be focused towards the development of critical thinking skills and health disparity 

data analysis applications with computer software. 

 

 

 



10. Additional Resources Required  

Personnel:   None 

Non-personnel:  None 

 

11. Approvals: 

- Department Curriculum Committee

 Signature_____________________________Date__02/15/2011___ 

 

- Department Chair  

 Signature_____________________________Date____________ 

 

- College Curriculum Committee 

 Signature_____________________________Date____________ 

 

- College Dean   

 Signature_____________________________Date____________ 

 

- New Programs & Curriculum Committee 

 Signature_____________________________Date____________ 

 

- Faculty Senate   

 Signature_____________________________Date____________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FORM II - COURSE ADDITION FORM FOR PROPOSAL   # MATH022010-22 

  

A. Course Number: MATH 3000 
   

B. Course Title: Introduction to Bio-Statistics 
 

C. Catalogue Description:  
 

This course is specifically designed to strengthen the biomedical/behavioral science research 

competencies and skills of Savannah State University students and to help them progress to 

biomedical/behavioral science research careers.  This course examines all aspects of basic 

Biostatistics needed by the students and researchers who are majoring in biomedical/behavioral 

science areas. Greater emphasis will be focused towards the development of critical thinking skills 

and health disparity data analysis applications with computer software. 

D. Rationale: Current literature links significantly higher incidence and prevalence of certain diseases 
among colored people compared to that of white population due to lack of access to quality health 
care. Documented health disparities are prevalent in longevity, obesity, infant mortality, type I and 
type II diabetes, hypertension, AIDS, and other diseases. This course is specifically designed to 
strengthen academic preparation and research competencies of students interested in pursuing 
their careers related to health-disparities in medicine biomedical/behavioral sciences, 
environmental and public health. 
  

E. Credit Hours: Three 
 

F. Impact on Library Holdings:  
 

G. Pre-requisites:  MATH 1113, Pre Calculus 
 

H. Syllabus: Attached 
 

I. Similarity to, or duplication of Existing Courses: N/A 
 

J. Textbook selection:  
 

1- Introductory Biostatistics, By Chap T. Le, A John Wiley & Sons, Inc. 2003 
2- Introductory Biostatistics for the Health Sciences: Modern Applications Including Bootstrap.  

 
K. Grading: See details in attached syllabus. 

 

 

 



SAVANNAH STATE UNIVERSITY 

MATH 3000: Introduction to Biostatistics for Health Sciences 

Fall 2011 

 
Instructor:  
Office:  
Phone:  
Email:  
Fax:  
 
In-Person Class Meeting Times:  
Location:  
Office Hours:   

Course Credit: This is a three-credit hour course. (3-0-3) 
The prerequisite: Math 1113, Pre Calculus 
Course Description : This course  is designed to strengthen the biomedical/behavioral science research 
competencies and skills of Savannah State University students and to help them progress to 
biomedical/behavioral science research careers.  This course examines Biostatistics in 
biomedical/behavioral science. Emphasis will be on the development of critical thinking skills and health 
disparity data analysis applications with computer software. The phase “evidence-based medicine” is 
often applied to describe the compilation or reliable, valid and comprehensive information about 
medical care (Sackett et al., 1996).  This course is designed to provide the student with the Biostatistical 
tools used in research into diagnostic tests, prognostic factors, therapeutic and prophylactic procedures, 
public health, medical economics as well as clinical and epidemiological topics.  In all of the previously 
mentioned topics, biostatistics is an essential element which helps provide the evidence for reliable and 
valid decisions. 
  

Required Textbook:  

- Introductory Biostatistics, By Chap T. Le, A John Wiley & Sons, Inc. 2003 
- Introductory Biostatistics for the Health Sciences: Modern Applications Including Bootstrap.  
 

Course Objectives:   At the end of this course, students will be able to complete the following: 

1. Describe how biostatistics is used in public health and biomedical studies within a rural or 
urban community, region, state, or nation.  

2. Explain the difference between a sample and a population. 
3. Describe proportions, proportions, screening tests, measures of morbidity and mortality, 

relative risk, odds ratio, standardized mortality ratio.  
4. Apply basic concepts of probability, including the addition and multiplicative laws of 

probability, conditional probability, Bayes’ theorem, prevalence, and incidence to the analysis 
of public health and biomedical data. .  

5. Apply discrete and continuous probability distributions such as the Binomial, Poisson, and 
Normal distributions to compute probabilities when appropriate assumptions for such 
distributions are met.  



6. Demonstrate use of internet-based applets for computing probabilities using discrete and 
continuous distributions. 

7. Describe dependency between random variables using covariance and correlation.  
8. Select the appropriate statistical method to be used based on the type of data collected, such 

as discrete, continuous, or categorical data. .  
9. Defend statistical significance tests for decision making purposes of an analysis based on p-

value and confidence interval computations.  
10. Defend the use of paired or independent samples t-test according to the type of data collected.  
11. Apply measures of location and variation such as the mean, median, mode, range, variance and 

standard deviation, quartiles, interquartile range, and percentiles to summarize public health 
and biomedical data. 

12. Illustrate public health and biomedical data in various graphical forms such as a histogram, 
boxplot, stem-and-leaf plot, scatterplot, and contingency table.  

13. Explain the approximate strength and direction of an association between two continuous 
variables from viewing a scatter plot. 

14. Apply linear regression techniques for describing the relationship between two continuous 
variables using statistical software. 

15. Define type I and type II errors within the scope of significance testing and how to control for 
such errors. 

16. Apply basic informatics techniques with vital statistics and public health records in the 
description of public health characteristics and in public health research and evaluation. 

17. Demonstrate the use of statistical software to enter, clean, manage, and analyze public health 
and biomedical data. 

18. Interpret odds ratios and relative risks using contingency tables and output from statistical 
software in order to quantify the association between categorical variables.  

19. Interpret a Chi-square significance test for association between categorical variables.  
20. Interpret a significance test for correlation using statistical software results.  
21. Interpret statistical software results of simple linear regression measures such as the 

coefficient of determination, residual plot, root mean square error, and confidence interval or 
significance test of the slope.  

22. Develop a written report and oral presentation that effectively communicates a biostatistical 
analysis of a public health study from a dataset of the students’ choice.  

23. Define statistical power and how it is used in conducting biostatistical analyses.  
24. Define a randomized clinical trial, including concepts of blinding.  
25.  Recognize appropriate situations for consulting a biostatistician when the scope of the analysis 

is beyond the knowledge gained within this course. 
 

Grading Scheme: 

Assignments: 40% 

Exam I: 30% 

Final Exam: 30% 

Note: All exams and assignments will be graded and returned within one week so that students may 

accurately calculate their grades at any point in time during the semester. 

 



Grading Scale: 

A 90 - 100% 
B 80 - 89% 
C 70 - 79% 
D 60 - 69% 
F 0 - 59% 
 

Exams: There will be 2 exams, each accounting for 30% of your overall course evaluation: exam I (          ), 

and the final exam (taken from the university’s Exam Schedule).  Although exams may be cumulative, 

the primary material covered on an exam consists of material covered since the previous exam. 

Assignments:  Assignments account for 40% of your course grade.  The table below lists assignments for 

each chapter to be covered throughout the class.  You may work together or individually on these 

assignments, however each student must submit his/her own assignment and state with whom he/she 

worked, if applicable.   

What does ‘working together’ mean?  You are welcome to solve problems and discuss explanations in 

groups, however it is NOT acceptable to submit assignments with identical wordings and explanations.   

 
Topics Covered: 

1. Provides an introduction to the field of biostatistics as it is applied to the health sciences. Topics 
covered in this part include:  

 Definitions of the term statistics 
 A brief history of statistics 
 Reasons for studying statistics–how statistics are applied to practical    

  situations. 
 Categories of study designs–cross-sectional, retrospective, prospective, experimental 
 Clinical trials 
 Epidemiologic studies 
 Sources of data used by statisticians 

2. Descriptive Methods for Categorical Data.  

 Screening tests  
 Displaying proportions  
 Rates changes and measures of morbidity and mortality, standardization of rates. 
 Ratios, relative risk, odds and ratio, generalized odds ratio, Mantel-Haenszel method, 

standardized mortality ratio.  

3. Descriptive Methods for Continuous Data.  

 Tabular and Graphical methods, scatter plots, histogram, box-plot and stem-and-leaf 
diagrams  

 Levels of Measurement,  Nominal-Level, Ordinal-Level Interval-Level , Ratio-Level Data 



 Numerical methods, mean, mode , median, range, standard deviation,    
  coefficient of correlation  

4. Probability and Probability Models.  

 Certainty  and uncertainty, statistical relationship, screening tests, measure   
  of agreement  
 Normal distribution, binomial distribution, Poisson distribution    
 Pair-matched Case-control study  

5. Estimation of Parameters.  

 Statistics and variables , sampling distribution   
 Estimation for a mean Confidence intervals for mean,  
 Estimation of proportion  
 Estimation of odds ratio 
 Estimation of correlation coefficients  

 

6. Introduction to Statistical Tests of Significance.  

 Hypothesis tests and statistical evidence, types of errors   
 Analogies, trial by Jury, medical screening tests, common expectation  
 Summaries and conclusions, rejection region, p values, relationship to    
  confidence intervals  
 Brief notes on the fundamentals 

7. Comparison of Population Proportions.  

 One-sample problem with binary data   
 Analysis of Pair-Matched data  
 Comparison of two proportions   
 Mantel- Haenszel method 
 Inference for general two-way tables 
 Fisher’s exact test 
 Ordered 2xk contingency tables  

8. Comparison of Population Means.  

 One-sample problem with continuous  data   
 Analysis of Pair-Matched data  
 Comparison of two means   
 Nonparametric methods, Wilcoxon rank-sum test, Wilcoxon signed-rank test 
 One-way analysis of variance  

9. Correlation and Regression.  

 Simple regression model, scatter diagram, estimation, parameters interpretation, test of 
independent, ANOVA approach  

 Multiple regression analysis, , estimation, parameters interpretation , ANOVA approach, 
effect modifications 



 Polynomial regression   
 Stepwise regression  

10. Logistic Regression.  

 Simple logistic regression model, measure of association, effect of measurement scale, 
test of association,   

 Using of the logistic model for different designs  
 Multiple regression analysis, with several covariates  
 Testing of hypothesis 
 Polynomial regression   
 Receiver operating characteristic curve (ROC)  

11. Methods for Count Data.  

 Poisson distribution    
 Testing goodness of fit  
 Poisson regression, simple and multiple regression, overdispersion and stepwise 

regression    
  

Schedule of Assignment Due Dates & Exams: 

1- Weekly Homework: 
2- Take Home Project: 
3- Med-tem :  
4- Final Exam: 

 

Computing: In a world where technology is increasingly pertinent to everyday tasks, students will learn 
how the statistical software packages such as SPSS and SAS are used in simplifying statistical 
computation and analyses.  
 

Class Etiquette: Please turn off all cell phones during all class/lab/exam/presentation meetings, since 

ring tones are disruptive to others. 

 

Disclaimer: The contents of this syllabus are as complete and accurate as possible.  The instructor 

reserves the right to make any changes necessary to the syllabus and course material.  The instructor 

will make every effort to inform you of changes as they occur.  It is the responsibility of the student to 

know what changes have been made in order to successfully complete the requirements of the course. 


