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BIOL 3000 – Biostatistics 
Fall 2018 

 

Prof. Paul Nerenberg 

 

 

Office Location: ASCB 121D 

Phone: 323-343-2122 

E-mail: pnerenb@calstatela.edu 

Office Hours (in BIOS 167): Mo 2:30-4 pm, Tu 11 am-12 pm, Th 10:30 am-12 pm, We and Fr by appt. 

 
Course Lab Instructor: Serj Danielian, e-mail: sdanie10@calstatela.edu 
Serj’s Office Hours (in BIOS 236): TuTh 10-10:30 am and 12-12:30 pm, Fr 2:45-3:45 pm 

 
Lectures: MoWe 11:00-11:50 am in BIOS 244 

Labs: are held online 

 
Prerequisites: Grade of C or higher in BIOL 1200; MATH 1085 or 1083 or 1040 (or equivalent). 
 

 

Course Overview 
 
In the 21st century, nearly every facet of our lives is shaped by data.  Knowing how to parse, visualize, 

and draw conclusions from data using statistical methods are vital skills in almost every skilled 

professional field (not just academia!).  It is also critical to being an informed citizen and understanding 

the meaning and validity of statistics presented to us by the media, politicians, and other sources.  To 

that end, this course provides a broad introduction to the principles and practice of data analysis and 

statistical inference with a particular focus on applications to biology-related fields.  In addition to 

analytic problem solving, you will also get hands-on experience using both Microsoft Excel and R (a 

widely-used statistical software package) to apply both exploratory analysis and statistical inference 

techniques to a variety of data sets. 

 

Course Learning Objectives 
 
By the end of this course, students should be able to: 

 

1. Recognize various types of data. 

2. Summarize data using appropriate visual plots and descriptive statistics. 

3. Decide which statistical analyses (i.e., tests) might be appropriate for inference on specific types 

of data. 

4. Understand the assumptions inherent to a given statistical test and check that these 

assumptions are valid for a specific case. 

5. Use common software packages to carry out statistical data analyses. 

6. Interpret many of the study designs and statistical analyses that appear in scientific literature 

and summaries that appear in popular accounts of the literature. 
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Course Materials and Resources 
 
Textbook: OpenIntro Statistics, 3

rd
 edition by Diez, Barr, and Çetinkaya-Rundel; ISBN: 9781943450039.  

This open-source textbook is available at no cost as a PDF here: 

https://www.openintro.org/download.php?file=os3.  Printed copies may be rented or purchased at low 

cost from the campus bookstore. 

 

Course website: Each student is expected to have access to Moodle through the MyCalStateLA portal.  

It is also directly accessible at: https://moodle-2018-2019v2.calstatela.edu.  The course site on Moodle 

will be your primary resource for acquiring information, turning in quizzes and lab assignments, and 

accessing other required materials for this course.  All course materials will be available on Moodle, 

and all course announcements will be posted there as well. 

 

Software: If you have your own laptop, you may find it useful to install both Microsoft Excel and R. 

• Excel is available at no cost to Cal State LA students through ITS; info is available here: 

http://www.calstatela.edu/its/software/personal-computers (see Microsoft Office 365 ProPlus). 

• R is an open-source software package that can be downloaded here: http://cran.stat.ucla.edu.  

You should also install RStudio Desktop, a graphical interface and workspace for R, which can be 

obtained here: https://www.rstudio.com/products/rstudio/download/.  

 
Calculator: A scientific or graphing calculator will be necessary for quizzes and exams and would be 

useful to have during lectures. 

 

Lecture Expectations 

 

The lecture portion of the course will be fairly interactive, and each day I will give short concept 

questions and longer group problems for everyone to think about and work on collaboratively.  You will 

benefit the most from these active learning activities if you give them your full attention and come to 

class having done the assigned reading.  While I encourage you to bring your laptop, tablet, and/or 

smartphone to class to carry out calculations or look up information, please do not let these devices 

become a distraction. 

 

Grading Policy, Course Activities, and Assignments 
 
Your course grade is designed to reflect the level of your problem solving skills and your demonstrated 

proficiency with the course material.  As such, your course grade will be determined by your 

performances on quizzes, exams, and laboratory assignments:  

 
Activity Number Percentage of 

course grade 
Computational labs  12 25% 

Quizzes 12 (drop lowest 4) 20% 

Midterm Exams 2 30% 

Final Exam 1 25% 

Total  100% 
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Once your various grades are combined, the nominal ranges for your overall course grade will be: 

 

A =  92-100% A- =  88-91% B+ =  84-87% B =  80-83% 

B- =  76-79% C+ =  72-75% C =  68-71% C- =  64-67% 

D+ =  60-63% D =  56-59% D- =  52-55% F =  0-51% 

 

These ranges may be adjusted down (but never up!) at my discretion. 
 

Computational labs: There will be 12 computational labs that both reinforce and expand on what we 

discuss during lectures.  These labs provide an opportunity to apply your knowledge to data analysis 

and gain valuable experience with both Microsoft Excel and R.  [These are real-world skills that will 

serve you well in almost any career!]  All of the lab assignments will be distributed via Moodle and 

should be uploaded there as well.  Labs will normally be due on Thursdays at 12:30 pm; see Moodle for 

any changes.  Late lab assignments will not be accepted without prior permission of your lab instructor.  
 

Quizzes: In lieu of turning in homework assignments, there will be 12 quizzes that you will complete 

online via Moodle.  These quizzes will consist of multiple choice and short answer questions that will 

adhere closely to the material covered in lecture and homework (see below).  Quizzes will normally be 

due on Tuesdays at 12:30 pm; see Moodle for any changes.  As described in the table above, your 

lowest four quiz scores will be dropped.  Late quizzes will not be accepted without prior permission from 
me.  
 

Exams: There will be two in-class midterm exams and one final exam.  These exams will consist of 

multiple choice questions and “long form” problems that will require more sophisticated problem solving 

than the quizzes.  The final exam is cumulative.  Note: If your final exam score is higher than your 

midterm exam average, I will count your final exam score for both categories.  Make-up exams will be 
given only for absences with valid, documented excuses. 
 

Homework: Homework problems will be assigned from the textbook for each lecture and solutions to 

any even-numbered problems will be provided on Moodle.  Although these problems will not be graded, 

doing homework is unequivocally the best way to master the material and succeed on quizzes and 
exams. 

 
Getting Help 
 
This course is challenging (but fun!) and will likely require 6-8 hours per week of outside effort in 

addition to normal class hours.  If you find that you need help:  

(1) Please stop by to see me!  I have multiple days/times (see page 1) for formal office hours, but 

you should feel free to stop by my office anytime. If my door is closed, I am away, busy, or in my 

group’s computational lab (BIOS 167).  If my office door (or the door in BIOS 167) is open, then 

I am available.  You can also e-mail me with questions or to schedule a meeting ahead of time. 

(2) Please stop by to see Serj during his office hours (see page 1)!  He is a master of this material 

and would be happy to help you.  You can also reach him via e-mail. 

(3) Get in touch with your classmates. For those on the receiving end of such requests, helping 

someone else learn the material is without a doubt the best way to tell if you have mastered it 

yourself.  You may find that by explaining the material to someone else also helps deepen your 

understanding of it. 
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University Policies 
 
Student Handbook 

 

Information on student rights and responsibilities, academic honesty, standards of conduct, etc., can be 

found online in the University Catalog (http://ecatalog.calstatela.edu) under Procedures and 

Regulations.  Students are expected to abide by the University’s Academic Honesty Policy, and those 

who violate this policy will be subject to disciplinary action, potentially receiving a failing grade in the 

course for a single violation.  Students are expected to do independent work on all exams and quizzes.  
Collaboration with proper attribution is encouraged on lab assignments, but your write-ups should be 

done independently.  Simply copying another student’s work is (always) considered plagiarism. 

 
Americans with Disabilities Act (ADA) 

 

Reasonable accommodation will be provided to any student who is registered with the Office of 

Students with Disabilities (OSD) and requests needed accommodation.  It is the responsibility of the 

student to initiate any request for accommodation in the course; OSD does not notify faculty unless the 

student requests it for that course.  OSD can be reached in-person at the Administration Building 

(Room 127), on the web at http://web.calstatela.edu/univ/osd, or by phone at 323-343-3140. 

 

Mental and Physical Health 
 

With both academic and personal challenges, college can be stressful experience.  Diminished mental 

and physical health, including significant stress, mood changes, excessive anxiety, or problems with 

eating or sleeping can interfere with academic performance.  The source of symptoms may be strictly 

related to your coursework; if so, please speak with me.  However, problems with relationships, family 

worries, loss, or a personal struggle or crisis can also contribute to decreased academic performance.  

Please remember that help is always available.  Cal State LA provides resources for Counseling and 

Psychological Services (http://www.calstatela.edu/studenthealthcenter/caps) to support the academic 

success of students. 
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Course Schedule 
 
Note: This schedule is approximate and will likely evolve throughout the semester.  Any changes to the schedule will be announced during lecture and 
posted online to Moodle; it is your responsibility to remain informed of any announced changes. 
 

Week Day/Date Lecture Topic Lab Topic Lecture Reading 

1 
M – 8/20 Course introduction; types of data and studies 

No lab due this week 
Ch. 1.1-1.2 

W – 8/22 Experimental design basics  Ch. 1.3, 1.5 

2 
M – 8/27 Examining numerical and categorical data: 

descriptive statistics and visualization Lab 1: Descriptive Statistics (Excel) 
Ch. 1.6 

W – 8/29 Examining numerical and categorical data: 
descriptive statistics and visualization Ch. 1.7 

3 
M – 9/3 No lecture – Labor Day 

Lab 2: Introduction to R and RStudio (R!) 
 

W – 9/5 Introduction to probability Ch. 2.1 

4 
M – 9/10 Conditional probability 

Lab 3: Normal Distribution (Excel) 
Ch. 2.2 

W – 9/12 Conditional probability (cont.); probability 
distributions: the normal distribution Ch. 2.3, 3.1 

5 
M – 9/17 Probability distributions: the normal distribution 

(cont.) Lab 4: Discrete Distributions (Excel) 
Ch. 3.1-3.2 

W – 9/19 Probability distributions: binomial distribution Ch. 3.4 

6 
M – 9/26 Probability distributions: binomial distribution (cont.) 

// review No lab due this week 
Ch. 3.4 

W – 9/28 MIDTERM EXAM #1  

7 
M – 10/1 Inference: variability, confidence intervals 

Lab 5: Working with Data in R (R) 
Ch. 4.1-4.2 

W – 10/3 Inference: hypothesis testing Ch. 4.3 

8 
M – 10/8 Inference: hypothesis testing (cont.) and the central 

limit theorem Lab 6: Confidence Intervals and Hypothesis 
Testing (Excel) 

Ch. 4.3-4.4 

W – 10/10 Inference for numerical data: t-distribution, CI/HT 
for single means Ch. 5.1 

9 
M – 10/15 Inference for numerical data: CI/HT for paired data 

Lab 7: P-values and Student’s t-tests (R) 
Ch. 5.2 

W – 10/17 Inference for numerical data: CI/HT for differences 
of two means Ch. 5.3 

10 
M – 10/22 Inference for numerical data: ANOVA 

Lab 8: One-factor ANOVA (R) 
Ch. 5.5 

W – 10/24 Inference for numerical data: ANOVA // review Ch. 5.5 

11 
M – 10/29 MIDTERM EXAM #2 

Lab 9: Two-factor ANOVA (R) 
 

W – 10/31 Inference for categorical data: CI/HT for single 
proportions 

Ch. 6.1 
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12 
M – 11/5 Inference for categorical data: CI/HT for differences 

of two proportions No lab due this week 
Ch. 6.2 

W – 11/7 Chi-squared test for goodness of fit Ch. 6.3 

13 
M – 11/12 No lecture – Veteran’s Day Lab 10: Bootstrap Inference for Categorical 

Data (R) 
 

W – 11/14 Chi-squared test for independence Ch. 6.4 

 Week of 
11/19+21 No lectures this week – Thanksgiving Break No lab due this week  

14 
M – 11/26 Linear regression: an introduction 

Lab 11: Contingency Tables (R) 
Ch. 7.1 

W – 11/28 Linear regression: correlation and line fitting Ch. 7.2 

15 
M – 12/3 Linear regression: inference and outliers (including 

diagnostics) Lab 12: Regression and Correlation 
Analyses (R) 

Ch. 7.3-7.4 

W – 12/5 Linear regression: wrap-up! Ch. 7.4 
16 W – 12/12 FINAL EXAM (9:30–11:30 am in this room)   

 
 


