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BIOL 4320-01  

Microbiology Laboratory 

Fall Semester 2015 

Jonsson-Rowland Sci Ctr. Room 3C30 

Wednesday: Recitation 12:00-12:50 PM            

Lab 1:00-5:50 PM 

Dr. Erin Eggleston 

Jonsson-Rowland Sci Ctr. Room 3C45 

Office Hours:  Fri. 9:00-11:00 AM  

(Or by appointment) 

E-mail:  egglee@rpi.edu 

Learning Outcomes for the Laboratory:  

You should be able to: 

1. Demonstrate an ability to formulate and design experiments based on the scientific 

method. 

2. Analyze and interpret results from a variety of microbiological methods, and apply these 

methods to new situations. 

3. Effectively communicate fundamental concepts of microbiology. 

4. Properly prepare and view specimens for examination using microscopy. 

5. Use aseptic and selective techniques to enrich for and isolate microorganisms. 

6. Use many different methods to identify bacteria. 

7. Document and report on experimental protocols, results and conclusions. 

8. Practice safe microbiology, using appropriate protective and emergency procedures. 

9. Ask testable questions about microorganisms in the environment around us. 

 

COURSE DESCRIPTION 

Microbiology is the study of life forms too small to be seen with 

the naked eye, including Archaea, Bacteria, Viruses, and Protists. 

These microorganisms (microbes) are the engines of the 

biogeochemical processes that occur around the world, from the 

bottoms of the oceans to our guts. In this course, through 

hypothesis development and the application of experimental 

methods, you will learn a variety of microbiological methods to 

culture and explore a diversity of microorganisms. 

 

**Because microbiology builds on a foundation of chemistry and 

biology, I expect that you have taken the department 

requirements in biology, chemistry and microbiology. 

Exceptions to these recommended prerequisites should be 

discussed with the instructor. ** 
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COURSE DETAILS 

What’s different about this course?  

Students learn in many different ways, so there 

are a number of different mechanisms built into 

this course through which you can learn key 

concepts and show your understanding of 

microbiology. The course aims to foster interest 

in microbiology that will continue beyond the 

date of the last class. It will prepare you to make 

effective, informed decisions both in the sciences 

and in your daily life as a member in your 

community. Research in cognitive science shows 

that students retain and understand more 

information while actively involved in the 

learning process. With this in mind, the course 

will be primarily lecture-free, and utilize many 

different types of active learning. For this reason, 

the lab course is designed to stimulate your 

interest and encourage your participation. You 

will participate in inquiry-based exercises that 

employ critical thinking about real-world 

problems. To be successful in this class you must 

take responsibility for your own learning. 

 

 

 

 

What to expect in and out of Lab: 
Recitation: You can expect brief lectures to introduce new 

topics and preface activities. Quizzes will usually be 

proctored first thing during recitation. 

Learning Objectives: 1,2,3,9 

Assessment: Quizzes 

Lab Activities: This semester you’ll investigate a number of 

microbiological scenarios from sourdough to a disease 

outbreak, and use a variety of microscopy and culturing 

techniques. See the lab manual on BlackBoard for more 

details. There are labs that will require your time outside of 

class, primarily for observation.  

Learning Objectives: 1-9 

Assessment: Notebook checks, quizzes, lab 

reports. 

Notebook: Keeping a lab notebook is a crucial aspect of 

working in a lab and making sure you know what you did and 

that others could follow your work to repeat experiments. 

Please see below for Notebook Guidelines. 

Learning Objectives: 1,2,7 

Assessment: Notebook checks. 

Lab Reports: We will do many labs in stages. Lab reports 

will allow you to demonstrate that you can tie all of the 

pieces together and make conclusions and predictions based 

on what you learned. 

Learning Objectives: 1,2,3,7 

Assessment: Lab Reports 

Journal Club: Microbiologists use primary literature as one 

method to communicate findings to their colleagues. We will 

have time in class, both in break out groups and as the whole 

class, to analyze and discuss research papers. 

Learning Objectives: 1,2,3 

Assessment: Quizzes, journal club 

participation 
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Quizzes: These assessments will be given throughout the 

semester to give you the opportunity to prove to me that you 

understand and can apply the material we cover.  

Learning Objectives: 1,2,3 

Assessment: Quizzes 

Independent Project and Paper: Using the methods from 

the first part of the course, information from the papers we 

read and independent research you perform, you will chose a 

project to work on of your choosing. There will be three lab 

sections dedicated to this project. Your final project for the 

end of semester will be a brief scientific paper, no more than 

5well written single spaced pages, and should be the results 

of your experiment with contextualization using primary 

literature information into a succinct summary.  Make sure 

you keep good records in your lab notebook on what you do 

and the results you obtain.  This information will form the 

basis of your paper. You will receive more information about 

the stages of this project in a separate handout. 

Learning Objectives: 1-9 

Assessment: Independent Project proposal, 

lab work, and project paper. 

Independent Poster: Posters are another important method 

for communicating at scientific meetings. They encourage 

greater interaction between researchers and also should 

effectively communicate information and ideas. As part of 

your independent project you will prepare a poster 

presentation for the final lab period of the semester. 

Guidelines will be provided in a handout. 

Learning Objectives: 1,2,3,7,9 

Assessment: Independent Project Poster 

 

Participation and Lab Conduct: Lab participation is 

required to perform well in this course and safety is 

paramount to this being a good experience for all 

participating students.  

Learning Objectives: 1-9 

Assessment: Participation 

COURSE MATERIALS 

Required: 

 Lab Coat and Notebook (see notebook guidelines). 

 BIOL 4320 Laboratory Manual (download from the BlackBoard site). 

 A Photographic Atlas for the Microbiology Laboratory, 3
rd

 or 4
th

 Ed, by MJ Leboffe & 

BE Pierce.  

 Reading materials posted to BlackBoard. 

Recommended (copies available while in the lab): 

 Brock’s Biology of Microorganisms, 14
th

 Edition  

o A wonderful reference text for any microbiologist’s arsenal 

 Microbiology: A Laboratory Manual, 10
th

 Edition  

o Provides many details about the techniques you’ll be using in this class, and 

others that we will not have time to cover.  
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GRADING PROCEDURES 

Student Assessment: 

Activity # per semester Points Total Points 

Quizzes 10 10 100 

Notebook Checks 3 15,20,25 60 

Lab Reports 3 20 60 

Journal Club 3 5 15 

Independent Project Proposal 1 10 10 

Independent Project Poster 1 50 50 

Independent Project Paper 1 90 90 

Participation and Lab Conduct 15 2 30 

TOTAL   415 

 

Your Grade: This evaluation process was designed to give you ample opportunity to demonstrate 

your understanding of the material in different ways. I do not calculate grades on a curve. Your 

final class grade is determined by your level of mastery, as calculated by the percentage of total 

points earned using the following scale: 

 

Letter Grade Percentage required  

A 93 or above 

A- 90-92 

B+ 88-89 

B 83-87 

B- 80-82 

C+ 78-79 

C 73-77 

C- 70-72 

D+ 67-69 

D 60-67 

F <60.00 

 

ACADEMIC INTEGRITY 

Academic Integrity is critical in the scientific and academic community and as such will be 

monitored and rigorously enforced in this course.  While collaboration is important and 

encouraged, all final work must be your own words and accomplished independently.  

Plagiarism and cheating of any kind on any assignment, quiz or report is unacceptable.  The 

Rensselaer Handbook of Student Rights and Responsibilities defines various forms of 

Academic Dishonesty (http://www.ewp.rpi.edu/publications/handbook/policies.html), and 

as a Rensselaer student, it is your responsibility to read and understand these.  Failure to 

abide by this policy will result in a zero for the course. Please ask if you have questions 

about appropriate citation methods or others pertaining to academic integrity. 

http://www.ewp.rpi.edu/publications/handbook/policies.html
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NOTEBOOK GUIDELINES 

The main purpose of your lab notebook is to record what you do so that anyone who reads it can 

follow and replicate your results exactly.  

You need to obtain a bound notebook (not spiral or loose leaf) and it will need to fit in a gallon 

size zip-lock. In order to maintain separation of lab and home I ask that you keep your notebook 

in a zip-lock to prevent transfer of microorganisms and lab chemicals. 

General notebook set-up: 

1) Table of Contents: List each experiment by name and page (i.e. Biofilms………p 18-22). 

Keep in mind some experiments will run over multiple lab periods, make sure you leave 

enough room. 

2) Number all pages 

3) Information relating to the same experiment should be kept together. 

4) Enter observations and results as you make them.  

5) Date all entries. 

Note: Genus species names must be italicized or underlined, with Genus names capitalized (i.e. 

Thermus aquaticus). 

Recording an Experiment or Activity  

1) Before you start: 

a. Title 

b. Hypothesis/Purpose: What question are you trying to answer? State your 

hypothesis when appropriate. 

2) Every day you work on an experiment: 

a. Date 

b. Procedure: brief but accurate descriptions of what you did. Include controls. 

c. Results: Record all observations, calculation, graphs and the interpretations of the 

results. When possible keep results in a table format 

Test Observation Interpretation 

KOH Slimy Gram negative 

Catalase Bubbles Catalase positive 

d. If you are doing isolation, be sure to note when your plate is a pure culture. 

3) When you finish and experiment: 

a. Conclusion: write you conclusion based on instructions in the lab manual. 
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ACCOMMODATIONS FOR STUDENTS WITH DISABILITIES 

In compliance with the RPI policy and equal access laws, I am available to discuss appropriate 

academic accommodations that may be required for student with disabilities. Requests for 

academic accommodations are to be made during the first two weeks of the semester, except for 

unusual circumstances, so arrangements can be made. Students are encouraged to register with 

Student Disability Services to verify their eligibility for appropriate accommodations. 

INCLUSIVITY STATEMENT 

RPI supports an inclusive learning environment where diversity and individual differences are 

understood, respected, appreciated, and recognized as a source of strength. It is expected that 

students in this class will respect differences and demonstrate diligence in understanding how 

other people’s perspectives, behaviors, and worldviews may be different from their own. I expect 

this course to create a respectful environment for all participants. 
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COURSE CALENDAR  
  Recitation In Lab Resources Lab 

Homework 
Week 1 

9/2/15 

Introduction 

Pre-assessment 

Skill Builder: Colony observation 

Skill Builder: Microscopy 

What’s in Your Broth Lab 1 

Winogradsky Column 

Lab Manual 

Handout 

 

 

WIYB (Lab 1) 

Week 2 

9/9/15 

Quiz 1 

Microscopy 

Skill Builder: Pipetting 

WIYB Lab 2 

Lab Manual  

Week 3 

9/16/15 

Quiz 2 

Media, 

Requirements for 

Growth 

 

Quick Tests 

Media making 

WIYB Lab 3 

Journal Club 

Lab Manual 

Handout 

 

WIYB (Lab 3) 

Week 4 

9/23/15 

Quiz 3 

Controls on Growth 

Limits to Growth 

MIC Lab 1 

Sourdough Lab 1 

Natural Biofilms Lab 1 

*LAB NOTEBOOK CHECK 1* 

Lab Manual  

MIC Lab 1 

Week 5 

9/30/15 

Quiz 4 

Food microbiology 

Biofilms 

Sourdough Lab 2 

Bacillus Lab 1 

Biofilms Lab 1 

*Controls on Growth Lab Report DUE* 

Lab Manual  

Week 6 

10/7/15 

Quiz 5 

Biofilms 

Antibiotics 

Biofilms Lab 2 

Sourdough Lab 3 

Bacillus Lab 2 

Natural Biofilms Lab 2 

Journal Club 

Lab Manual Biofilm (Lab 2) 

 

Bacillus (Lab 2) 

Week 7 

10/14/15 

Quiz 6 

Antibiotics 

16S rRNA as a tool 

Disk Diffusion Assay 

16S rRNA Gene Sequencing Lab 1 

Bacillus Lab 3 

*PROJECT PROPOSAL DUE* 

Lab Manual DDA (Lab 1) 

 

Bacillus (Lab 3) 

Week 8 

10/21/15 

Quiz 7 

Bioinformatics 

16S rRNA Gene Sequencing Lab 2 

Bioinformatics 

Outbreak Lab 1 

*Antibiotic Lab Report DUE* 

Lab Manual 

Handout 

 

 

Outbreak Lab 1 

Week 9 

10/28/15 

Quiz 8 

Human microbiome 

Outbreaks 

Nitrogen Fixers 

Outbreak Lab 2 

Cyanobacteria Lab 1 

Journal Club 

*Lab Notebook Check 2* 

Lab Manual  

Cyanobacteria Lab 

1 

Week 10 

11/4/15 

Quiz 9 

Enteric 

Characterization 

Outbreak Lab 3 

Journal Club 

Lab Manual  

Week 11 

11/11/15 

Quiz 10 Independent Projects 

*Outbreak Lab Report DUE* 

Your 

Proposal 

 

Week 12 

11/18/15 

 Independent Projects Your 

Proposal 

 

Week 13 

11/25/15 

No Lab- Thanksgiving Break 

Week 14 

12/2/15 

Independent Projects 

* Lab Notebook Check 3* 
 OPTIONAL: ROUGH DRAFT DUE 12/4/15 by 5pm (via email) 

Week 15 

12/9/15 
Final Poster Presentations 

Project Paper Due By Dec 14, 2015 at 5pm (via email if possible) 

 **The instructor reserves the right to make changes to this syllabus. Any changes will 

be announced in lab and posted to the BlackBoard website with ample notice** 
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MICROBIOLOGY SAFETY 

1) Practice the following safe protective protocols: 

a. Wear protective equipment (lab coat, shoes, gloves as needed), and tie long hair back. 

b. Wash hands prior to and following laboratories and any time contamination is expected. 

c. Disinfect lab benches and equipment prior to and at the conclusion of each lab. 

d. Keep all personal items in your backpack and away from your experiments. 

e. Use the lab manuals provided to you while in lab. 

f. Keep your notebook in a plastic bag between labs. 

g. Never eat or drink in the lab. 

h. Never apply cosmetics, handle contact lenses, or place objects in your mouth, nose or face. 

2) Practice the following safe microbiological protocols: 

a. Report all spills and broken glassware to the instructor immediately. 

b. Dispose of different types of waste properly: contaminated / non-contaminated waste, glass. 

c. Show proper care and handling of equipment. 

d. Keep your bench top clear of extraneous stuff. 

e. Use methods for aseptic transfer; minimize and contain aerosols. 

f. Always use appropriate pipetting devices and NEVER pipette by mouth. 

3) Practice the following safe emergency protocols: 

a. Report all injuries immediately to the instructor. 

b. Locate and properly use emergency equipment (eye wash stations, first aid kits, fire 

extinguishers, chemical safety showers, telephones, and emergency numbers). 

c. In the event of an evacuation, evacuate to the designated spot, and report to your instructor. 

Required Safety Practices 

At the beginning of lab: 

 Put book bags away 

 Put on your lab coat 

 Wash your hands 

 Clean your bench top 

 Get your cultures out 

At the end of lab: 

 Put cultures you want in an incubator 

or refrigerator 

 Properly discard of old plates and 

tubes 

 Clean your bench top 

 Put your coat away 

 Wash your hands 

General Safety: 

 No food allowed in the lab 

 Wear shoes 

 Tie long hair back 

 Use pens and lab manual provided 

for you 

 Report all cuts or accidents 

Know where these are: 

 Fire extinguisher-inside door 

 Shower-just outside door 

 First Aid Kit-by glassware cabinet 

 Eye wash-by back sink 

 

BioSafety: Unless otherwise noted, the bacteria in this lab are classified as Biological Safety Level One 

(BSL-1). This means they are safe to handle for most individuals. However, students with compromised 

immune systems may still be at risk of disease. 

If you are immunocompromised, it is your responsibility to inform the instructor so that I may take the 

necessary precautions. 


