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F o u R t h gR a d e

Multiplying Microbes
Activity Overview
• Students will observe microbial growth on potatoes handled with clean and unclean hands to learn
about the importance of proper handwashing to prevent food-borne illness and the transmission of
germs.
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• 6.e. Construct and interpret graphs from measurements.
• 6.f. Follow a set of written instructions for a scientific investigation.
California health education Content Standards
Standard 1: essential Concepts - Fourth grade
• 1.4.N Identify how to keep food safe through proper food preparation and storage.
• 1.5.N Explain how food can contain germs that cause illness.
Standard 3: accessing valid Information
• 3.1.N Identify resources for valid information about safe and healthy foods.
Standard 7: Practicing health-enhancing Behaviors
• 7.1.N Practice how to take personal responsibility for eating healthy foods.

CRoSS-dISCIPLINaRy SkILLS
• Observation
• Research
• Report Writing

MateRIaLS Needed
• Obtain “The Sneeze” (CHKRC ID #7349) or a small bowl of flour if performing the “Germ Busting and
Dusting” demonstration outlined in the “Warm-Up” section
• Clean cutting board, potato peeler and knife (for teacher’s use)
• 1 pair of clean latex gloves (may request from school nurse)
• Small bowl with clean water, to place sliced potatoes in
• 2 clean tongs or forks for handing out the potato slices
• Adequate facility for students to wash their hands (water, soap and
paper towels)
• 3 medium Russet potatoes
• 12 clean, plastic bags that zip shut (more may be needed for
additional treatment samples)
• 4 markers
• Large shoe box
• Hand sanitizer (optional)

PRePaRatIoN tIMe
• 10 minutes
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PRePaRatIoN aCtIvItIeS
• Copy overheads or prepare to display for the class using other technology
• Clean Fact Sheet
• Class Summary Sheet
• Copy student worksheets
• Set-up materials in students’ work areas

aCtIvIty tIMe
• 120 minutes
• This activity should be divided into two class periods:
• Day One: “Warm-Up” to “Activity” (40 minutes)
• Every 2-3 days: Follow-up Observation and Recording (10 minutes/day - 30 minutes total)
• Day Two: “Activity” to “Closing” (50 minutes)

BaCkgRouNd
A food-borne illness is caused by the presence of microorganisms in food. According to the Centers for
Disease Control and Prevention, there are an estimated 76 million cases of food-borne illness each year
with 5,000 cases resulting in death. Careful handling of food is required from farm to table to prevent
these illnesses. The most common cause of food-borne illness is consumer error at home, such as
handling food with unclean hands or storing food improperly, which allows microorganisms to grow in the
food. We can significantly reduce our risk of food-borne illness by handling food properly. It is estimated
that eighty-five percent of food-borne illness cases can be avoided by following simple food safety
practices such as washing hands properly, checking expiration dates of foods, washing surfaces and
utensils with hot, soapy water, rinsing fruits and vegetables before consumption, and storing foods at
proper temperatures.

ReCoMMeNdatIoNS
The following four recommendations by the Centers for Disease Control and Prevention are important
steps consumers can take at home to avoid and prevent food-borne illnesses.
CLEAN
Wash hands and surfaces
often.

COOK
Cook to proper temperatures.

SEPARATE
Don’t cross-contaminate!

CHILL
Refrigerate promptly, using an
appliance thermometer to be sure
that your refrigerator is at 40*F or
below and your freezer is at 0*F or
below.

Linking Science and Nutrition

3

T

Linking Science and Nutrition

4

• If the flour were really germs, what would be happening to them? (Responses may include: They’d
be getting germs all over their hands.)
• Ask those with the flour on their hands what would happen if they put their fingers in their mouth
right now? Or what if they picked up a sandwich? (Responses may include: They would be putting
germs in their mouths or on their food.)
• Ask students how they can get rid of the flour on their hands. (Wash their hands properly.)
Emphasize to students that proper handwashing is also the single most effective way to remove
germs from their hands and to prevent the spread of germs.
• Be sure to wash your own hands in front of the class demonstrating the proper handwashing
technique, and have each student who participated, wash their hands properly as well. (You may
want to do these while reviewing the “Clean Fact Sheet” in the next step.)
Before the activity (10 minutes)
• Ask students to raise their hands if they have ever been sick. Ask students to raise their hands if they
have ever gotten sick from eating contaminated food. What were their symptoms? Tell students that
an estimated 76 million cases of food-borne illness occur each year, causing digestive illnesses like
stomach aches, vomiting and diarrhea.
• Tell students that the word microorganism or microbe is a term for tiny creatures that individually are too
small to be seen with the unaided eye. There are many kinds of microbes, but the most common types
include bacteria (back-tear-ee-uh), fungi (fun-jeye) and viruses (vye-rus-is).
• Tell students that microbes are everywhere in our environment, but fortunately, not all of them are
harmful or make us sick. Since we don’t know which ones can make us sick, it is important to prevent
the transfer of microbes to our hands or to food or other things that we put into our bodies. Studies
show that surfaces used by many people, including door knobs and computer keyboards, are likely to
be contaminated with microbes; and some surfaces like floors, garbage cans, and bathrooms have high
numbers of microbes.
• Remind students that microbes are living organisms that have needs for survival just like
humans. The basic needs for both are the same: water, nutrients, and energy. This
is the reason that microbes grow so rapidly in food that is not handled properly.
Food provides water, nutrients, and energy for both humans and microbes.
• Tell students that to help prevent the transmission of germs, everyone
should wash their hands frequently. It is also important to NOT eat foods
that have been handled with dirty hands or utensils or have touched high risk
surfaces (even for less than five seconds of contact – a popular myth known
as the ”five-second rule”); the chances are high that just one germ that can
make us sick, was transferred during that contact.
• Tell students that proper handwashing is the most effective way to
prevent the transmission of germs. Review the “Clean Fact Sheet” with
students using an overhead or other technology and model the proper
handwashing technique for the class.(Clean Fact Sheet: http://www.
fightbac.org/images/pdfs/clean.pdf) Emphasize: “THE BIG THREE: To
Fight BAC!® always:”
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• Wash your hands with warm water and soap for at least 20 seconds before and after handling food,
after using the bathroom, changing diapers, and handling pets. For best results, use warm water to
moisten hands, then apply soap and rub hands together for 20 seconds before rinsing thoroughly.
(Twenty seconds is the amount of time it takes to sing the Happy Birthday song twice!)
• keep your Scene Clean - Wash your cutting boards, dishes, utensils, and countertops with hot
soapy water after preparing each food item and before going on to the next food.
• towel toss - Consider using paper towels to clean up kitchen surfaces. When done, throw away the
towel. If you use cloth towels, wash them often in the hot cycle of your washing machine.
• Ask students to identify situations where handwashing would be important to prevent the transmission
of germs to food and others. (Examples include: after playing outside, after using the restroom, after
playing with pets, before handling food, etc.)
• Tell students that today they will begin an experiment to investigate the effects of hygiene techniques
- specifically handwashing - on the growth of germs on food. Tell students that in their investigation
they will use potato slices, plastic bags, and soap and water and they will observe the difference in the
growth of germs on potatoes when touched with clean as well as dirty hands.
activity
day one: Investigation (20 minutes)
Note: In addition to the initial investigation, students should observe the samples and record their
observations every two to three days. This will require about 10 minutes for each of these days (30
minutes total).
• Before starting the investigation, tell students that the potato slices and other materials are part of their
investigation and they are to handle them as directed, and they should not taste or eat them.
• Distribute the handout, “Multiplying Microbes! Student Worksheet” (one per student), and have students
begin to fill out the first page of the worksheet with their predictions.
• In front of the class, with clean utensils and wearing clean gloves, peel and slice each potato into
quarters and place them in a bowl of clean water.
• Control Sample/Sample 1: Create your control or “not touched” sample immediately: Get four
individual plastic bags and seal one slice of potato into each one.
Ask students why it is important to have a control sample. (To have one sample to serve as a
comparison that did not receive any of the treatments i.e., no germs)
• Divide students into four student scientist teams (A, B, C, D) and hand out the “Multiplying Microbes!”
student worksheet. Have students assign scientist-team jobs and follow the directions for the
experiment on their worksheet. Have the materials coordinator gather the following for their team:
• One control sample (not touched) in a plastic bag
• One paper plate with two potato slices (use clean tongs or utensils to pick up potatoes – do no not
touch them with hands)
• Two clean plastic bags
• One marker
• Instruct students to read and complete the investigation steps on page one of the “Multiplying
Microbes!” student worksheet following the instructions for their team’s treatment of the remaining
potato slices.
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• Sample 2: Have all students in the group touch the sample with dirty hands and place and seal the
sample in the plastic bag.
• Sample 3: Have all students wash their hands with soap and water for 20 seconds following the
procedure on the “Clean Fact Sheet” and then touch the sample with clean hands and place it in a
plastic bag.
• Sample 4: Optional - Have three student teams do a treatment different than Sample 3 above, such
as washing hands with only hand sanitizer before touching the potato sample, or placing the potato
slices on a dirty surface where food is commonly dropped (such as the floor) and then sealing them
in the plastic bag.
• Place all sealed plastic bags in a large shoebox and place in a warm place.
• Instruct students about follow up observation and final evaluation. (See “Day Two” + below.)
activity
day two +: Follow up observations
• Tell students that over the next few weeks they will observe the samples every few days and record
changes that occur in their potato samples on their student worksheets. On the final day, they will
report their results back to the class. Always remind students that during their observations, they should
NOT open the sealed plastic bags as they need to minimize sample contact with growing microbes. All
samples should be discarded unopened at the end of the experiment.
activity Results (30 minutes)
• On the final day, pass out student samples to each team for a final observation. Have student teams
record, rate, and evaluate data for their team.
• Have the team recorder add their team’s total microbial growth ranking data for each sample to the
overhead with the class data.
• As a class, review the results for each experimental condition and graph the ranking totals for rates
of microbial growth on the overhead summary graphs to compare class data. Discuss students’
conclusions drawn from the class data. Which samples grew the least or most microbes? Why? Did the
results match their predictions?
Science and Nutrition discussion (10 minutes)
• Tell students that clean hands and work surfaces are important to prevent the spread of microbes and
to prevent illness from contamination.
• Ask students if they think the potato samples used in the class experiment are safe to eat. Why not?
(They are likely covered in germs!)
• Based on their class data rankings, ask students what they feel are the best ways to keep their hands
and work surfaces clean. Why?
• Ask students if they have ever considered the cleanliness of their hands or the surfaces where food is
placed when they eat. How has this experiment changed their beliefs about handwashing and handling
food?
• Scientific Discussion: Ask students why it is important to have a control sample. Were there any
differences in the results from the sample with the same treatment done by different groups? Discuss
why this may have happened. (Responses may include: Possible experimental error, possibly one of
the groups did the experiment incorrectly, etc.) Discuss the importance of performing multiple trials in an
investigation to account for errors by the experimenters.
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Closing (10 minutes)
• Have students discuss their thoughts about the experiment.
• What worked and what didn’t work in the experiment?
• Students should be able to conclude that washing hands is the best way to decrease the transmission
of germs.
assessment
• Give students a copy of the “Clean Fact Sheet” from www.fightbac.org to take home. For homework,
have each student observe at least one family member or friend washing their hands on three different
occasions. On the back of the handout, have each student document the person’s reason for washing
their hands, and evaluate and document their handwashing technique compared to the steps in the
“Clean Fact Sheet.”
• Ask the students to share their results with their family member or friend and use the “Clean Fact
Sheet” to educate them about proper handwashing. Ask the students to have the person sign off on
their handwashing evaluation and turn it in to you the following day.
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IdeaS aNd ReSouRCeS FoR exteNdINg the LeSSoN
The activities listed below include resources that are available for free, four-week loan from the California
Healthy Kids Resource Center (CHKRC). Additional nutrition and physical activity DVDs, curricula,
references, and displays can also be borrowed. To order materials or for other resource suggestions,
check the CHKRC Web site at http://www.californiahealthykids.org or call toll free (888) 318-8188.
Activity

Expand the number of samples and experimental conditions to test additional ways that
germs are transmitted. For example, consider comparing samples that were dropped on
a dirty floor and allowed to remain there for five minutes, versus samples dropped on the
floor and picked up immediately, within seconds, as a way to test if the “five-second rule”
is valid. (Note: It only takes one bad bacteria to make you sick regardless of the amount
of time it is on the floor or the amount of bacteria that grows.)

Resource

Fight Bac! (CHKRC ID #1165)
This resource offers additional activities to develop food safety skills.

Standards

Science
Life Science 3.b.
Investigation and Experimentation 6.a.,
6.c., 6.d., 6.f.

Health
Essential Concepts
Grade 4 1.4.N, 1.5.N
Practicing Health-Enhancing Behaviors
Grade 4 7.1.N.

Activity

Students learn other food safety strategies by conducting a food storage experiment to
determine the safest way to store fresh fruits and vegetables (at room temperature on a
shelf versus covered and refrigerated). Have students set goals to practice at least two
food safety practices on a regular basis over one next week, they make a plan to reach
their goals, and keep a diary of how well they met their goal.

Resource

Linking Science and Nutrition - Tips, Lessons, and Resources for Integrated Instruction
(CHKRC ID #8210) or online at: http://www.californiahealthykids.org
> Hot Topics > Linking Science and Nutrition
Lesson 6: Keep It Fresh!

Standards

Science
Life Science 3.b.
Investigation and Experimentation 6.f..

Health
Essential Concepts
Grade 4 1.4.N, 1.5.N
Goal Setting
Grade 4 6.1.N
Practicing Health-Enhancing Behaviors
Grade 4 7.1.N
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ReSouRCe WeB SIteS aNd ReFeReNCeS
“Clean Hands Coalition” Centers for Disease Control and Prevention - http://www.cleanhandscoalition.org
This unified alliance of public and private partners works together to create and support coordinated,
sustained initiatives to improve health through clean hands.
“Fight Bac!” The Partnership for Food Safety Education - http://www.fightbac.org
This Web site, developed by The Partnership for Food Safety Education, provides fact sheets, guidance,
and classroom lessons for safe food practices at school, home and many other settings.
“Keeping Hands Clean” Centers for Disease Control and Prevention - http://www.cdc.gov/healthywater/
hygiene/hand/handwashing.html
Access the latest recommendations for products and procedures for handwashing.
“What is a Microbe?” Microbe World - http://www.microbeworld.org
Find everything about microbiology at this comprehensive site, including news, videos, images of
microbes, and other classroom resources.
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Multiplying Microbes!
Student Worksheet
Name: ____________________________________			
Team: _____________________________

Date: ____________

Names of Student Scientist Team Members:
Materials Coordinator: ________________
Recorder: _____________________		
Reporter: _________________________

Group Facilitator: ________________
Safety Coordinator: _______________

Investigation Directions:
1. Have Materials Coordinator gather supplies for your group.
2. Complete the “Before the Experiment” section below on your own while observing the “Control”
sample.
3. Have the Safety Coordinator lead the team to perform the activities below. Complete any additional
activities assigned by your teacher, for the remaining two to three potato samples, and ensure all
plastic bags are sealed properly.
4. Have Recorder label all samples with their Team name, sample number and experimental treatment.
5. When you are done with the experiment, wash your hands if you touched any of the potato samples.
6. On your own, complete the “Our Predictions” section of the worksheet below.
7. Have Facilitator tell the teacher you have completed these directions and deliver samples to teacher.
Before the Experiment
Describe the “Control – Not Touched” potato wedge:
• What color is it? __________________________________________________________________
• Describe any spots or marks on the potato? ____________________________________________
• Keeping the potato sealed in the bag, describe how the potato feels in your hand? _______________
_______________________________________________________________
Our Predictions
Sample 1: (Control) was not touched and will_______________________________________ because
_________________________________________________________________________________
Sample 2: (Dirty hands) was touched by _____ students and will _________________________
because _________________________________________________________________________
Sample 3: (Clean Hands/soap and water) will______________________________________________
because _________________________________________________________________________
Sample 4*: ______________________ will _______________________________________________
because ________________________________________________________________________
*Optional additional sample.

This material was produced by the California Department of Public Health’s Network for a Healthy California with funding from
USDA SNAP, known in California as CalFresh (formerly Food Stamps). These institutions are equal opportunity providers and
employers. CalFresh provides assistance to low-income households and can help buy nutritious foods for better health.
For CalFresh information, call 1-877-847-3663, For important nutrition information, visit www.cachampionsforchange.net.
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Multiplying Microbes
Data Sheet
Name: ______________________
Team: _____________

0 = no growth
1 = discoloration only
2 = some microbial growth
3 = significant growth

Record your data here:

Day 1

Data
(describe your observations)

S#1

Rate microbial growth:

Pictures
(draw observations)

S#1

S#2

S#3

S#4*

S#2
S#3

Day
# ___

S#4*
S#1
S#2
S#3

Day
# ___

S#4*
S#1
S#2
S#3

Day
# ___

S#4*
S#1
S#2
S#3
S#4*

Conclusions: Describe what happened to each sample and what you think it means. Rank your
samples from lowest to highest by the amount of microbial growth.
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
This material was produced by the California Department of Public Health’s Network for a Healthy California with funding from
USDA SNAP, known in California as CalFresh (formerly Food Stamps). These institutions are equal opportunity providers and
employers. CalFresh provides assistance to low-income households and can help buy nutritious foods for better health.
For CalFresh information, call 1-877-847-3663, For important nutrition information, visit www.cachampionsforchange.net.
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Multiplying Microbes
Class Summary Sheet
Team: ______________________
Students rate samples on microbial growth for each observation day. Have Team Reporters
record each team’s rating of microbial growth for each observation day. Total the points for each
sample day and graph class summary data below.
Sample 1

Day 1

Day # ___

Day # ___

Day # ___

Day # ___

Day # ___

Sample 2

Sample 4*

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

___

___

___

___

___

___

___

___

___

___

___

___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

___

___

___

___

___

___

___

___

___

___

___

___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

___

___

___

___

___

___

___

___

___

___

___

___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

___

___

___

___

___

___

___

___

___

___

___

___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

Class Total ____
___ ___ ___

___

___

___

___

___

___

Class Total ____

Total Points

Sample 3

___

___

Class Total ____

___

___

Class Total ____

___

___

Class Total ____

Potato Microbe Graph

Create a graph to display your data.

S1
S2
S3
S4*
Points:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

This material was produced by the California Department of Public Health’s Network for a Healthy California with funding from
USDA SNAP, known in California as CalFresh (formerly Food Stamps). These institutions are equal opportunity providers and
employers. CalFresh provides assistance to low-income households and can help buy nutritious foods for better health.
For CalFresh information, call 1-877-847-3663, For important nutrition information, visit www.cachampionsforchange.net.
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CLEAN FACT SHEET

Adapted from The Partnership for Food Safety Education; a non-profit organization and creator and steward of the FightBAC!® consumer education
program. The Partnership is dedicated to providing the public with science-based, actionable recommendations for the prevention of foodborne illness.
This material was produced by the California Department of Public Health’s Network for a Healthy California with funding from
USDA SNAP, known in California as CalFresh (formerly Food Stamps). These institutions are equal opportunity providers and
employers. CalFresh provides assistance to low-income households and can help buy nutritious foods for better health.
For CalFresh information, call 1-877-847-3663, For important nutrition information, visit www.cachampionsforchange.net.

14

