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Microbiome Introductory Unit 

Required 
Time 

• 4 x 45 minute class period 
• 1 Living Environment class period 

Objectives: • Students will explain microbiomes 
• Students will distinguish between a reputable and non-reputable source 
• Each student will formulate a question related to microbiomes and 

hypothesize an answer 
• Each Student will plan an experiment to test his/her hypothesis 
• Students will conclude if their hypotheses was correct, based on data 

obtained in the experiment 
• Students will complete a lab report summarizing their results 

Class Period 
#1: 
Introduction 

• Bell Question:  “Why does poop smell?” 
• Introduce the responsibility of microbes for various smells in/on the human 

body – armpit odor, foot odor, feces, breath 
• “What is a microbe?” – bacteria, fungi, viruses 
• Microbes are mostly good, a few bad ones 

o Pathogens cause disease 
• “What is a microbiome?”   

o Collection of microbes living in an area/environment 
o Where do microbiomes exist on the human body? 

• Microbiome is an important part of our health 
o Read part of The Guardian article, “Is your Gut Making You Sick?” 

by Ann Robinson (8-1-16) 
o Different bugs in/on different parts of the human body 
o Clostridium difficile (C. diff.) infections 
o Microbiome and autoimmune disease 
o Antibiotics effect on the microbiome 

• What does a microbiome look like? 
 

Class Period 
#2: 
Student 
Research 

• Bell Question: “Are antibacterial soaps more effective than normal soap?” 
• Discuss what makes a reference reputable and what is fact vs opinion? 

o Class is split into groups, dependent on number of instructors in the 
room.  Each group reads aloud an op-ed and the FDA release about 
antibiotic soap and discusses which is an acceptable reference 

• Students use their devices to research the skin microbiome 
o Students organize information to be shared with the class 

• Spend the final 10 minutes discussing what the students learned 
Class Period 
#3: 

• Bell Question:  “Write three questions you have about skin microbiomes.” 
• Students will plan an experiment investigating a question related to 

microbiomes 



 

 
Developed by Sandra Small, PhD, University at Buffalo, The State University of New York 

 

Experiment
al Design  

o Each student will have access to 4 LB agar-fill petri dishes, 8 
cotton swabs and a permanent marker 

o Students must identify a question they can answer with the 
available materials.  Examples: 
 Does the microbiome differ from my left hand to my right 

hand? 
 If I touch the doorknob, does my microbiome change to be 

more similar to the doorknob? 
 Does my friend have a similar microbiome on his/her right 

hand as my right hand? 
o Students develop a hypothesis to answer their question, based on 

their research 
o Students begin to formulate an experimental protocol 

 
10 minutes 
of Living 
Environmen
t Class 

• Students review and finalize their protocols 
• Students use sterile cotton swabs to take samples and plate them 
• Plates are incubated at 37 o Celsius for one (1) week 

Class Period 
#4: 
Observation
s  

• Bell Question: “Do you think owning a pet affects your microbiome?” 
• Students observe their plates and take clear notes as to what they see and 

smell 
• Students create a lab report to share their results and conclusion  

Literature • “Is your gut making you sick?” by Ann Robinson in The Guardian, 8-1-16 
• http://www.fda.gov/downloads/ForConsumers/ConsumerUpdates/UCM37

8615.pdf 
• https://www.thestar.com/opinion/commentary/2016/09/07/time-to-wash-

our-hands-of-antibacterial-soap.html 
Materials • Student laptops 

• LB agar plates 
• Sterile cotton swabs 
• “Question Notebooks” 
• Lab Report Template 
• Print-outs of literature 
• Permanent Markers 
• 37o Celsius Incubator 

 

Living Environment Standards Met: 
1.1a Scientific explanations are built by combining evidence that can be observed with 

what people already know about the world. 
1.2a Inquiry involves asking questions and locating, interpreting, and processing 

http://www.fda.gov/downloads/ForConsumers/ConsumerUpdates/UCM378615.pdf
http://www.fda.gov/downloads/ForConsumers/ConsumerUpdates/UCM378615.pdf
https://www.thestar.com/opinion/commentary/2016/09/07/time-to-wash-our-hands-of-antibacterial-soap.html
https://www.thestar.com/opinion/commentary/2016/09/07/time-to-wash-our-hands-of-antibacterial-soap.html
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information from a variety of sources. 
1.2b Inquiry involves making judgments about the reliability of the source and 

relevance of information. 
1.3b All scientific explanations are tentative and subject to change or improvement. 

Each new bit of evidence can create more questions than it answers. This leads to 
increasingly better understanding of how things work in the living world. 

2.1 Devise ways of making observations to test proposed explanations. 
2.2 Refine research ideas through library investigations, including electronic information 

retrieval and reviews of the literature, and through peer feedback obtained from 
review and 
discussion. 

2.3 Develop and present proposals including formal hypotheses to test explanations; i.e., 
predict 
what should be observed under specific conditions if the explanation is true. 

3.1 Use various methods of representing and organizing observations (e.g., diagrams, 
tables, 
charts, graphs, equations, matrices) and insightfully interpret the organized data. 

3.3 Assess correspondence between the predicted result contained in the hypothesis and 
actual 
result, and reach a conclusion as to whether the explanation on which the prediction 
was 
based is supported. 

3.4a Hypotheses are valuable, even if they turn out not to be true, because they may 
lead to further investigation. 

5.2a Homeostasis in an organism is constantly threatened. Failure to respond effectively 
can result in disease or death. 

5.2b Viruses, bacteria, fungi, and other parasites may infect plants and animals and 
interfere with normal life functions. 

6.1d The number of organisms any habitat can support (carrying capacity) is limited by 
the available energy, water, oxygen, and minerals, and by the ability of ecosystems to 
recycle the residue of dead organisms through the activities of bacteria and fungi. 
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Microbiome Unit Extension (Best fit for an afterschool program) 

Required 
Time 

• Six (6) x 40 minute periods 

Objectives: • Students will compose a research paper, summarizing the results of their 
microbiome experiment 

• Students will critique a classmate’s paper via peer-review 
• Students will distinguish between microbes that were found in different 

locations/conditions 
• Students will identify some of the common microbes found 
• Students will learn about polymerase chain reaction (PCR) to identify 

microbes 
Class Period 
#1: 
Parts of a 
Research 
Paper 

• Review papers from peer-reviewed journals and students will identify the 
components of a research paper 

• Students will be reminded of proper citation methods 
• Students begin an outline of a research paper, using information from their 

microbiome experiments 
Class Period 
#2: 
Introduction 

• Students begin writing their introduction sections, using background 
information they gathered before planning their experiments 

• Students will have access to their devices for further research 
Class Period 
#3: 
Results and 
conclusion 

• Students will organize their results into a narrative and write a conclusion 
based on the results 

• Students will include new questions and experiments to answer those 
questions 

Class Period 
#4: 
Abstract 
and final 
draft  

• Students will write an abstract, based on their introduction, results and 
conclusion 

• Students will compile their entire research paper and ensure it is complete 

Class Period 
#5: 
Peer 
Review 

• Students will exchange papers for peer-review.  Each student’s paper will 
be reviewed by 3 classmates 

• Students will write a critique for each of the three papers they review 

Class Period 
#6: 
Future 
Experiment
s 

• Students will read “The Boston subway could help prevent disease 
outbreaks in the future” 

• Students will begin to research how to identify the different species of the 
hand microbiome.  This can be via PCR, selective media, and other 
microbiology methods 

• Students will start to create an experiment to identify some of the microbes 
that grew on their plates.  This is a lead in to the next units 
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Literature • “The Boston Subway Could Help Prevent Disease Outbreaks in the 
Future” Business Insider, 6-28-2016 

Materials • Literature Printouts 
• “Question Notebooks” 

 

Living Environment Standards Met: 
1.1a Scientific explanations are built by combining evidence that can be observed with 

what people already know about the world. 
1.1e Ecosystems, like many other complex systems, tend to show cyclic changes around 

a state of approximate equilibrium. 
1.2a Inquiry involves asking questions and locating, interpreting, and processing 

information from a variety of sources. 
1.2b Inquiry involves making judgments about the reliability of the source and 

relevance of information. 
1.3b All scientific explanations are tentative and subject to change or improvement. 

Each new bit of evidence can create more questions than it answers. This leads to 
increasingly better understanding of how things work in the living world. 

2.1 Devise ways of making observations to test proposed explanations. 
2.2 Refine research ideas through library investigations, including electronic information 

retrieval and reviews of the literature, and through peer feedback obtained from review 
and 
discussion. 

2.3 Develop and present proposals including formal hypotheses to test explanations; i.e., 
predict 
what should be observed under specific conditions if the explanation is true. 

3.1 Use various methods of representing and organizing observations (e.g., diagrams, 
tables, 
charts, graphs, equations, matrices) and insightfully interpret the organized data. 

3.3 Assess correspondence between the predicted result contained in the hypothesis and 
actual 
result, and reach a conclusion as to whether the explanation on which the prediction was 
based is supported. 

3.4a Hypotheses are valuable, even if they turn out not to be true, because they may 
lead to further investigation. 

5.2a Homeostasis in an organism is constantly threatened. Failure to respond effectively 
can result in disease or death. 

5.2b Viruses, bacteria, fungi, and other parasites may infect plants and animals and 
interfere with normal life functions. 

6.1d The number of organisms any habitat can support (carrying capacity) is limited by 
the available energy, water, oxygen, and minerals, and by the ability of ecosystems to 
recycle the residue of dead organisms through the activities of bacteria and fungi. 



Good Fair Poor Unsatisfactory
3 points 2 points 1 point 0 points

Question and 
Hypothesis

Question and hypothesis 
demonstrate concepts 

beyond what was learned in 
the classroom.  Shows 

critical thinking.

Question and hypothesis are 
present and variables are 

defined.

Question and hypothesis are 
present, but variables are 

not clearly defined.

Only question or hypothesis 
is written, not both.

No question or hypothesis 
present.

Background 
information

Background information is 
extensive, written in a 

cohesive way and properly 
cited. 

Background information is 
substantial and organized 

well.  No/improper citations.

Background information is 
written.  No citations 

present.

Minimal background 
information is provided.

No background information 
present.

Experimental 
Design

Clear and concise so that 
someone else may follow 
the procedure and repeat 
the experiment exactly.

Experimental design is 
mostly clear and but makes 

some assumptions of 
knowledge.

Experimental design has a 
basic protocol

Experimental design lacks 
clear instructions.

No Experimental Design 
present.

Data and 
Observations

Observations and data are 
written clearly enough that 

another person could 
interpret and draw the same 

conclusion

Observations and data are 
mostly clear.

Observations and data are 
not complete.

Observations and data lack 
clarity.

No data or observations 
present.

Conclusion
Conclusion is clearly written 
and refers to the data and 
background information.

Conclusion is written, but 
does not clearly refer 
directly to any data or 

background information.

Conclusion shows some 
attempt to interpret the 

data.

Conclusion restates the 
observations with no 

interpretation of data.
No conclusion present.

Excellent                                          
4 points
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