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UGPH-GU 20-001 Biostatistics for Public Health 
 

 
Class Schedule: Tues/Thurs 8am to 9.15am 
Class Location: Silver 208 
Semester and Year: Fall 2021 

 

 
Professor: Anthony Donoghue Office: Meet on Campus 

 Office Hours: Thurs 9.20am to 10.20am 
Email: ad770@nyu.edu  

  

Teaching Assistant: TBA                                                      Office: TBA 
 
Email: TBA                                                                             Office Hours: TBA 
 

 
 

COURSE DESCRIPTION: 
This course introduces basic concepts and techniques in the analysis of public health data. It is an 
applied course, emphasizing use, interpretation and limits of statistical analysis. Real world 
examples are used as illustrations, and computer-based data analysis is integrated into the 
course. Students will be introduced to the basic principles of statistical software: R programming 
language. Students will learn how to write code in R to complete exploratory and statistical 
analysis of public health data. 

COURSE LEARNING OBJECTIVES: 
Learning Objective Course component (Lecture # & 

topic, assignment, etc.) 

1. Identify different types of variables in statistics (categorical - 
nominal, ordinal, and quantitative). Understand the basic 
concepts of samples versus populations, sample statistics 
versus populations.  

Lecture 1, 2 and Homework 1 

2. To understand the framework and characteristics of research 
studies.  To develop your critical thinking ability to question 
the quality of research design by critiquing the journal article 

Lecture 3, 4 and Homework 2 

3. To understand how we measure the chances of events 
occurring using probability. To understand why tests like 
Mammograms have such a high rate of false positives. 

Lecture 5, 6 and Homework 3 

4. To understand how to visualize and summarize categorical 
data. To understand how to visualize and summarize the 
variation of a single quantitative measurement. To 
understand how to work with the normal distribution of 
quantitative measurements. 

Lecture 7, 8 & 9 and Homework 4 
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5. To understand how to reason with the variation in sample 
statistics from sample to sample 

Lecture 10, 11 and Homework 5 

6. To understand how we try to obtain answers to our 
questions about populations of interest using confidence 
intervals. Identify the type of statistical analysis appropriate 
for answering specific questions. 

Lecture 12, 13 and Homework 6 

7. To understand how we try to obtain answers to our 

questions about populations of interest using hypothesis 

testing. Identify the type of statistical analysis appropriate for 

answering specific questions. Recognize tests of association 

with quantitative and categorical data as they are applied in 

public health research, and think critically about those 

applications. 

Lecture 14 - 18 and Homework 7, 8 

8. To understand what correlation really means and why 
correlation does not necessarily mean causation. To understand 
how to build statistical models looking for relationships between 
two quantitative variables – an explanatory and response 
variable. 

Lecture 19 - 21 and Homework 09 

9. To understand how to compare more than to two treatment 
groups and how to approach making multiple comparisons. To 
understand how to build sophisticated statistical models looking 
at the relationship between a response variable and multiple 
explanatory variables. Understand the rationale for multivariable 
analyses. 

Lecture 19 - 23 and Homework 09 

10. To take all you have learned throughout the course to 

question the quality of statistical analysis portion of a 

journal article. Interpret and explain research designs and 

statistical analyses reported in public health and related 

health journals. 

 

Lecture 24 

 
 

PRE-REQUISITES: No Pre-requisites 
 

COURSE REQUIREMENTS AND EXPECTATIONS: 
1. You are expected to come to class on time to prevent disrupting the lecture and classroom 
activities.  

 
2. Complete all assigned readings prior to the class session. 

 

3. This course will strictly adhere to NYU policies on plagiarism and academic integrity. (See the 
attached policy statement at the end of this syllabus) 

 
4. Complete all assignments by the due date and time  
Late assignments will not be accepted unless you have a bona-fide reason for not handing in on time. 
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5. Assignments (32 points): There will be 9 weekly assignments. The lowest grade will be dropped. 
Assignments will consist of textbook questions, reading assignments, and data analysis using R. You can 
download R studio, and IDE for R at www.rstudio.com. 
For reading assignments, we will be reading, analyzing, and discussing published public health research 
studies that demonstrate the research and statistical techniques we are studying in class. For these 
activities you are asked to read the research studies and then answer a set of questions pertaining to 
the studies. Assignments will be posted at Brightspace. Assignments must be submitted through 
Brightspace no later than midnight on the due date. Note: Let me know ASAP if your assignment grade 
is missing. 

 

6. Midterm Examination (28 points): The midterm examination will be taken in class. You will have 
the entire class session of 10/19/21 to complete the exam. On 10/14/21 we will have an in class 
review session where you will have the opportunity to ask questions and I will provide you sample 
practice questions to familiarize you with the format of the exam.  
 

7. Final Examination (40 points): The final examination will be on December 21st from 8am to 9.50am. 
On the last two days of class, we will have in class review sessions where you will have the opportunity 
to ask questions and I will provide you sample practice questions to familiarize you with the format of 
the exam. The final exam will cover all the concepts covered during the course with a particular 
emphasis on the material we cover after the midterm.  

 

Note: For both exams, you will need a T-83 or T-84 calculator. 
 

GRADING COMPONENTS: 
 

Item: Percentage 
or Points: 

Assignments 32 

Midterm exam 28 

Final exam 40 

 

 

GRADING SCALE: 

 
A: 94-100 C+:   77-79 
A-: 90-93 C: 73-76 
B+: 87-89 C-: 70-72 
B: 83-86 D+: 67-69 
B-: 80-82 D: 60-66 

  F: <60 
 
   BRIGHTSPACE: 

Brightspace will be used extensively throughout the semester for assignments, announcements, and 
communication. Brightspace is accessible through at https://home.nyu.edu/academics 
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TECHNOLOGY POLICY: 
Mobile device (e.g., smart phones, pagers, etc.) ringers will be turned off or placed on vibrate prior to 
class. Laptops and tablets can be used in the classroom to take notes, make calculations, and 
download/read course materials.  

 
Important Notes: 

 Course readings, updates and lecture notes and other handouts will be available on Brightspace. 

 Lecture notes will be available for download on Brightspace at least 5 hours prior to class. It is 
recommended that you print out a copy and bring it to class. 

 Please check your e-mail regularly so that you can receive emergency communications and 
periodic updates about the class. 

 The preferred method of communication with the instructor is e-mail. Please use your NYU 
email account to send correspondences. Your emails should be professional in nature. Email is 
a formal means of communication in the context of school or work; please sign every message 
at the bottom, use polite language, capital letters, punctuation, greetings and salutations. The 
instructor will respond to all emails within 48 hours. However, students should not wait until 
after Friday to send an email if a response is needed before the following Monday. 

 



 

 
COURSE OUTLINE: This timeline should be only used as a guide. The pace of the course and content covered on any particular day will be 
determined in class. 

 

Lecture 
No. 

Date Topics Readings Assignments Due 

1 9/02/21 Syllabus and Introduction  Chapter 1   

2 9/07/21 Basic Statistical Concepts  Chapter 1   

3 9/09/21 Randomized Experiments and Observational Studies  Chapter 1   

4 9/13/21 Assessing the Quality of Research and Data Collected  Chapter 2  Homework 01 – 9/16/21 

5 9/15/21 Randomness and The Basic Rules of Probability  Chapter 4   

6 9/20/21 Conditional Probability and Bayes Rule  Chapter 4  Homework 02 – 9/23/21 
7 9/22/21 Visualizing and Summarizing Categorical Data Chapter 5   
8 9/27/21 Visualizing and Summarizing Quantitative Data  Chapter 5   
9 9/29/21 Working with the Normal Distribution of Data  Chapter 5  Homework 03 – 9/30/21 
10 10/05/21 Visualizing and Summarizing Sample Statistics – Sample 

Proportions  
Chapter 6 excluding section 6.3.4   

11 10/07/21 Visualizing and Summarizing Sample Statistics – Sample 
Means 

Chapter 6 excluding section 6.3.4  Homework 04 – 10/08/21 

 10/14/21 Midterm Review    

 10/19/21 Midterm Exam    

12 10/21/21 Confidence Intervals for Means and Proportions  Chapter 7 excluding section 7.4.4  Homework 05 – 10/22/21 
13 10/26/21 Confidence Intervals for Mean Differences Chapter 7 excluding section 7.4.4   
14 10/28/21 Hypothesis Testing – Population Proportions  Chapter 8 section 8.1 to 8.3  Homework 06 – 10/29/21 
15 11/02/21 Hypothesis Testing – Population Means  Chapter 8 section 8.4 and 8.5   
16 11/04/21 Hypothesis Testing – Population Mean Differences  Chapter 8 section 8.7  

 
Homework 07 – 11/05/21 

17 11/09/21 Hypothesis Testing – Analysis of 2x2 Tables  Chapter 8 section 8.10  
 

 

18 11/11/21 Hypothesis Testing – Types of Error and The Power of the Test  Chapter 8 section 8.11   



 

 
19 11/16/21 Correlation  Chapter 9 section 9.3  
20 11/18/21 Simple Linear Regression  Chapter 9.4  Homework 08 – 11/19/21 
21 11/23/21 Inference for Regression Chapter 9.5  
22 11/30/21 Analysis of Variance Chapter 8.8  
23 12/02/21 Multiple Linear Regression Chapter 9.6  Homework 09 – 12/03/21 
24 12/07/21 Integrity in Research: Limitations of Hypothesis Testing  Chapter 10   
25 12/09/21 Final Review                                                                                           
26 12/14/21 Final Review                                                                                           

  

READING LIST: 
Required Text 
Donoghue, Anthony. Statistical Thinking Through Media Examples, 3rd Edition, Cognella Publishing 2022 
You can purchase the textbook at the following link: https://store.cognella.com/81807-3A-005 

 
Recommended: DeVeaux, Velleman and Bock. STATS: Data and Models (any edition). 
Used 3rd Edition for $10: https://www.amazon.com/Stats-Models-Richard-D-Veaux/dp/0321692551 
  

GPH DIVERSITY, EQUITY, and INCLUSION (DEI) STATEMENT: 
The NYU School of Global Public Health (GPH) is committed to maintaining and celebrating a diverse, just, and inclusive environment for our students, 
faculty, and staff around the world. To foster this atmosphere and ideals of Diversity, Equity, and Inclusion (DEI), GPH promotes a welcoming learning 
environment that embraces cultural humility, and respects and values differences. These differences can include race, ethnicity, religion, gender 
identity, sexual orientation, physical, mental and emotional abilities, socioeconomic status, and other aspects of human diversity. In this course, we 
encourage students to share and discuss different perspectives, beliefs, and experiences while treating all with dignity and respect.  
 
STATEMENT OF ACADEMIC INTEGRITY: 
The NYU School of Global Public Health values both open inquiry and academic integrity. Students in the program are expected to follow standards 
of excellence set forth by New York University. Such standards include respect, honesty and responsibility. The SGPH does not tolerate violations to 
academic integrity including: 
 Plagiarism 
 Cheating on an exam 
 Submitting your own work toward requirements in more than one course without prior approval from the instructor 
 Collaborating with other students for work expected to be completed individually 
 Giving your work to another student to submit as his/her own 



 

 Purchasing or using papers or work online or from a commercial firm and presenting it as your own work 
 
Students are expected to familiarize themselves with the SGPH and University’s policy on academic integrity as they will be expected to adhere to 
such policies at all times – as a student and an alumni of New York University. 
 
Plagiarism 
Plagiarism, whether intended or not, is not tolerated in the CGPH. Plagiarism involves presenting ideas and/or words without acknowledging the 
source and includes any of the following acts: 
 Using a phrase, sentence, or passage from another writer's work without using quotation marks 
 Paraphrasing a passage from another writer's work without attribution 
 Presenting facts, ideas, or written text gathered or downloaded from the Internet as your own 
 Submitting another student's work with your name on it 
 Submitting your own work toward requirements in more than one course without prior approval from the instructor 
 Purchasing a paper or "research" from a term paper mill.   

 
Students in the CGPH and CGPH courses are responsible for understanding what constitutes plagiarism. Students are encouraged to discuss specific 
questions with faculty instructors and to utilize the many resources available at New York University.  
 
Disciplinary Sanctions 
When a professor suspects cheating, plagiarism, and/or other forms of academic dishonesty, appropriate disciplinary action is as follows: 

 The Professor will meet with the student to discuss, and present evidence for the particular violation, giving the student opportunity to 
refute or deny the charge(s). 

 If the Professor confirms that violation(s), he/she, in consultation with the Chairperson or Program Director may take any of the following 
actions: 
 

o Allow the student to redo the assignment 
o Lower the grade for the work in question 
o Assign a grade of F for the work in question 
o Assign a grade of F for the course 
o Recommend dismissal 

 
Once an action(s) is taken, the Professor will inform the Chairperson or Program Director and inform the student in writing, instructing the student 
to schedule an appointment with the Senior Associate Dean for Academic Affairs, as a final step. The student has the right to appeal the action 
taken in accordance with the GPH Student Complaint Procedure.  
 



 

STUDENTS WITH DISABILITIES:  
Students with disabilities should contact the Moses Center for Students with Disabilities regarding the resources available to them, and to 
determine what classroom accommodations should be made available. More information about the Moses Center can be found here: 
https://www.nyu.edu/life/safety-health-wellness/students-with-disabilities.html. Students requesting accommodation must obtain a letter from 
the Moses Center to provide to me as early in the semester as possible. 


