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Snails Versus Humans 
Comparing Relative Strength of Snails and Humans  

OBJECTIVE 
Students will compare the relative pulling strength of humans with that of land snails (Helix aspersa) by 

mathematically calculating and then graphing the percentage of body mass pulled.   

LEVEL 
Middle Grades:  Life Science  

NATIONAL STANDARDS 
UCP.1, UCP.2, UCP.3, A.1, A.2, C.5, C.6  

TEKS 
6.1(C), 6.2(A), 6.2(B), 6.2(C), 6.2(D), 6.2(E), 6.4(A), 6.4(B), 6.6(B), 6.10(A), 6.10(C), 6.12(A) 

7.1(A), 7.2(A), 7.2(B), 7.2(C), 7.2(D), 7.2(E), 7.4(A), 7.11(B) 

8.2(A), 8.2(B), 8.2(C), 8.2(D), 8.2(E), 8.4(A), 8.11(A) 

IPC 2(C), 2(D) 

CONNECTIONS TO AP 
AP Biology  

III. Organisms and Populations:  B. Structure and Function of Plants and Animals  1.  

Reproduction, growth, and development   2. Structural, physiological, and behavioral 

adaptations   3.  Response to the environment 

TIME FRAME 
90 minutes 

MATERIALS 
(For a class of 28 working in groups of 3 for 4) 

 

8 small plastic disposable cups 8 triple beam balances 

8 small containers with nuts, screws, washers 

to be used as weights 

8 20 cm pieces of dental floss  

clear “shiny” cellophane tape  8 rubber bands  

bathroom scale  150 kg of various weights 

backpack  rope  

shoulder or duffel bag  1 head of lettuce  

metric ruler masking tape 
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TEACHER NOTES 
Snails Versus Humans mathematically compares the percent body mass pulled by a land snail, Helix 

aspersa, and the percent body mass pulled by a human (student).   

Obtaining Helix aspersa land snails can be done one of two ways.  If you live in Texas, Arizona, 

California, New Mexico, Utah, or Washington, you have the option of ordering the snails from an 

educational supply company such as Delta Education, http://www.delta-education.com.  Teachers, 

residing in only these states are allowed by the U.S.D.A., with a federal permit, to obtain Helix aspersa 

land snails by mail.  The snails are banned from being transported to all other states. If you live in one of 

the above listed states and end up ordering the snails from an educational supply company, you have to 

first obtain a federal permit from the U.S.D.A. (see the link below for the U.S.D.A. official page about 

Helix aspersa permits) as Helix aspersa are considered agricultural pests.  The permit process takes 

about 6-8 weeks to complete so plan accordingly.  The first link below in the reference section describes 

and explains all aspects of this process.   

 

 If you live in another state or if you cannot or do not want to purchase the snails, you can go out and 

collect Helix aspersa in a garden, around the bottoms of shrubs, or other cool dark locations in the 

natural world, as they are indeed common garden pests.  Another way of obtaining snails is to offer extra 

credit to students for each healthy specimen.  Figure 1 shows a typical Helix aspersa specimen. 

 

If you live in a state not listed above, and you cannot find the snails in your area, the lab can be 

performed with another organism, Odontotaenius disjunctus, commonly known as the Bess beetle.  The 

Bess beetles are around $30-40 for a set of 12 (also available at Delta Education) and will not breed in 

captivity.  If you choose to do the lab with Bess beetles, see the link in the references section below, 

where there is a 32 page lab resource in a PDF format.   

 

Obtaining a permit, collecting snails, or buying the beetles might seem, at first, like a convincing reason 

for you not to do this activity.  However, witnessing the amazement and hearing the screams of 

excitement from the students performing this lab makes it worth whatever difficulty you encountered in 

securing the living materials.  The level of student motivation and excitement in this lab is beyond 

anything that could be described in a written format.  They simply love this lab.   

 

When the snails arrive or after you collect them, place them in an aquarium and spray them with 

distilled water.  To get maximum pulling power from the snails, do not feed the snails for a day or two 

before doing the experiment with students.  If you are keeping them for a longer period of time until you 

actually perform the lab, the snails will be very content eating celery.  They will also eat lettuce and 

most leaves or even grass.   

Before students arrive on the day of the lab the snails need to be “awakened”.  Pour some distilled, 

slightly warm, water into a 500 mL or 1000 mL beaker.  Drop the dormant snails into the water.  After a 

minute or so, sometimes longer, the snails will begin to come out of their shells and will begin to move 

around.  As each one awakens, remove it from the water and put it back into the aquarium.  Do the same 

with all the other snails.   

To assemble the snail’s pulling apparatus, take a small (4 ounce) plastic disposable cup and place a 

rubber band around the mouth of the cup just under the lip.  Cut off a piece of dental floss or string 

http://www.delta-education.com/
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approximately 20 cm in length.  To make a harness for the snail, tie each end of the dental floss to 

opposite points on the cup’s rubberband.  There should be 180 between the two attachment points.   

Loop a piece of masking tape around the middle of the dental floss harness, sticky side to sticky side, so 

that the non sticky side is facing out on the top and the bottom.  The looped piece of masking tape 

provides a surface to which you will adhere a small piece of clear tape.  The small piece (3 or 4 cm) of 

clear tape should connect the masking tape tab to the shell of the snail..  Be sure to gently wipe the 

snail’s shell with a paper towel before adhering the tape.  The best results are obtained with the clear 

cellophane tape that has the “shiny” finish and not the satin finish clear tape.  The “shiny” clear tape 

seems to adhere better to the snail’s shell.  

A labeled photograph of a snail and the snail pulling apparatus appears below.   

You can keep track of individual snails and their usage by using a fine tipped permanent marker to label 

the dried shell with a unique number.   

Snails are living creatures and do not always perform “on cue”.  It is always a good idea to have more 

snails on hand than you have lab groups, in all your classes.   

Remind students that when the snail is pulling, they should not allow the snail to eat the lettuce (or 

whatever food item is being used to entice it to pull).  If the snail feeds, it will become satiated and stop 

pulling.  The students should keep the food just in front of the snail’s head, perhaps even gently touching 

the food to the antennae.   After the snail has pulled its maximum weight, it can be rewarded with the 

celery or other food item.   

Figure 1:  Helix aspersa specimen with attached pulling apparatus 

 



 Chapter Title Here 

5 

   

A piece of masking tape 

has been folded over the 

string, sticky side to 

sticky side, to provide 

an attachment point to 

adhere the small piece 

of clear tape that is 

joining the snail pulling 

apparatus to the snail’s 

shell.     

 

Various sized nuts, bolts 

and washers are placed 

inside the plastic cup to 

provide mass for the snail 

to pull.   

Rubber band 

wrapped around 

the cup, just under 

the lip, providing a 

place for the string 

to tie onto.     

Here is the string, tied 

to the rubber band, 

attaching the cup to 

the folded piece of 

masking tape.   

Clear tape, connecting 

the pulling apparatus to 

snail’s shell.   

Typical Helix 

aspersa land snail, 

antennae extended.   
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To set up the pulling apparatus for the humans, you will need to get approximately 150 kg (330 pounds 

or so, in various sizes) of weights, typically available in the school weight room or the athletic 

department.  A bathroom scale, a sturdy backpack, a 10 meter section of strong rope, and a shoulder or 

duffel bag with shoulder straps will also need to be collected and brought into your classroom.   

When its time to for students to pull the weights, take one group at a time into the hallway, where the 

weights and the human pulling apparatus are set up.  Lay the shoulder/duffel bag on the floor with the 

rope looped through the shoulder loops.  The shoulder/duffel bag should be quite sturdy and potentially 

able to withstand 150 kg of force.  The rope is to be knotted firmly at each end to the hard frame of the 

backpack.  You may find other ways to construct this apparatus based on what you have available. 

The Pulling Technician student should put on the back pack and walk slowly away from the weights 

until the rope pulls taut.  Remind the students to use the utmost care in pulling the weights and that at the 

first sign of serious personal strain they must stop pulling.  Use your judgment for each student as how 

much weight to add but remember that the strongest students will be pulling only approximately 150% 

of their weight, maximum.  Lay a meter stick on the floor in front of the student that is pulling the 

weight.  If the student manages to smoothly, without jerking or straining, pull the weights for one meter 

then it counts towards the maximum amount of weight pulled.  

While each group is out in the hallway, the Zoo Keeper must keep up with the snail.  If left unattended,   

snails can easily crawl to the edge of the desk and fall off.    

Make an overhead of each of the CLASS data tables from the student answer page and allow students to 

record their results once each group has finished doing the snail pull, the human pull and their 

calculations.  Write in the snail and human values for each group in both the data tables.  All students 

will copy the class data into their own data tables to do the bar graph in the ANALYSIS section.   

 

If needed, refer to Foundation Lesson II, Numbers in Science, for practice with conversions such as 

pounds to kilograms.  1kg = 2.20 lbs.  

REFERENCES 
 
Helix aspersa land snail information page. Everything you always wanted to know about Helix aspersa.  

http://lhsfoss.org/fossweb/teachers/materials/plantanimal/landsnails.html  

USDA official page about snail permits as well as rules and regulations.    

http://www.aphis.usda.gov/ppq/permits/plantpest/snails_slugs.html  

 

32 page PDF lesson on Bess Beetles  

http://www.delta-education.com/foss/bess_beetles.pdf  

SAMPLE OBSERVATIONS 
There are many observations that could be made regarding including the following: 

 two tentacles on head 

 uses tentacles to feel in front of itself 

http://lhsfoss.org/fossweb/teachers/materials/plantanimal/landsnails.html
http://www.aphis.usda.gov/ppq/permits/plantpest/snails_slugs.html
http://www.delta-education.com/foss/bess_beetles.pdf
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 moves on muscular foot 

 withdraws into shell if touched 

 produces a mucus trail 

 eats lettuce 

 has a coiled shell 

 touches antenna to the lettuce  

SAMPLE CLASS DATA 

 

 

SAMPLE ANALYSIS/BAR GRAPH 

Snail-group number Maximum Mass 

Pulled in grams 

Snail Mass in grams Percent of Body Mass 

Pulled  

1 153.8 5.8 2651.74% 

2 161.2 5.8 2779.31% 

3 53.5 7.0 764.29% 

4 87.5 8.0 1093.75% 

5 150.7 5.7 2643.86% 

6 52.3 5.0 1046.00% 

7 22.3 1.1 2027.27% 

8 65.9 7.1 928.17% 

Average 93.4  5.69 1741.80% 

Human-group number Maximum Mass 

Pulled in kg 

Human Mass in kg Percent of Body Mass 

Pulled  

Group #1 75.00 47.27 158.65% 

Group #2 70.00  59.09 118.46% 

Group #3 54.55 52.27 104.34% 

Group #4 86.36 47.73 180.95% 

Group #5 47.73 65.91 72.41% 

Group #6 50.91 40.00 127.27% 

Group #7 60.91 42.73 142.55% 

Group #8 45.45 39.55 114.94% 

Average 61.36 49.32 127.45% 
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Snails Versus Humans 
Comparing Relative Pulling Strength Between Snails and 

Humans  

PURPOSE 
In this activity you will compare the relative pulling strength of humans with that of snails by 

mathematically calculating the percentage of body mass pulled.   

MATERIALS 

 

PROCEDURE 

PART I:  SNAIL PULLING STRENGTH  
 

1.  Determine at your table who will do each of the jobs in this lab.  The descriptions of each job are 

below.   

 

Weight Technician:  Responsible for making all weight measurements on the balance.  

Zoo Keeper:  Responsible for maintaining the safety and well-being of the snail at all times.    

Pulling Technician:  Responsible for pulling the weight for the group, representing human pulling 

strength for your group.   

 

Each student is responsible for completing their own the student answer page.   

 

 small plastic disposable cup triple beam balance 

small container with nuts, screws, washers to 

be used as weights 

20 cm piece of dental floss  

clear “shiny” cellophane tape  rubber band  

bathroom scale   150 kg of various weights 

backpack  rope  

shoulder or duffel bag  lettuce 

metric ruler  

Safety Alert 
1. Wash your hands after handling the snail.   

2.  If you are the one pulling the weights, be extremely careful to not strain your back or any 

muscles in your body.   
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In the space provided on the student answer page, write each team member’s name next to the assigned 

job title.   

 

2.  On the student answer page, under PROBLEM, copy the following statement:  “Which organism -- a 

human or a snail -- is able to pull a higher percentage of its body mass?” 

 

3.  Discuss with your group what you think the answer to the problem question will be.  In the 

HYPOTHESIS section on your student answer page, write your hypothesis according to what you think 

the answer to the problem question will be.  It is acceptable to have different hypotheses within your 

group. 

 

4.  After your teacher brings the snail to your table, let it crawl around on your desk and observe how it 

responds to its environment.  Use lettuce and water to assist you in making observations of its response 

to stimuli.  

 

5.  List five observations about the behavior of the land snail in the OBSERVATIONS section on your 

student answer page.  The observations can be about its physical characteristics or its behavior.   

 

6.  Make certain your balance is calibrated by following your teacher’s instructions.  Use the balance to 

record the mass of the snail in grams (to the nearest 0.1g) in the SNAIL PULL DATA table on your 

student answer page.   

 

7.  Measure and record the mass of your snail pulling apparatus, i.e. plastic cup with dental floss and 

tape. 

 

8.  Record the number on the snail’s shell in the space provided in your data table.   

 

8.  Now you are going to see how much mass the snail is able to pull.  Take the snail pulling apparatus 

and gently attach it with clear transparent tape to the top of the snail’s shell.  NOTE:  Make certain the 

shell is dry before you try to attach the tape.  If necessary wipe it off with a small piece of paper towel.  

Add a couple of small weights to the plastic cup. 

 

9.  Place the snail in the center of your table and lay the ruler next to the cup.  Use the celery to entice 

the snail to move forward.  If the snail is able to drag the weighted cup at least one centimeter, add more 

weight to the cup.  In order to determine the maximum amount of mass the snail is able to pull, continue 

adding weights until the snail is no longer able to drag the cup.  When you have maximized your snail’s 

pulling capacity remove the last weight you added (since it was NOT able to pull that mass) and take 

your cup and weights to the balance.  The Zoo Keeper should now remove the tape and return the snail 

to the teacher.   

 

10.  Record the total mass of the objects the snail was able to pull in the SNAIL PULL DATA table.  

 

11.  What percentage of the snail’s body mass was pulled?   Use the following formula to determine the 

percent: 
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Maximum Mass Pulled in Grams
Percent body mass pulled  =   100

Snail Mass in Grams
   

 

PART II:  HUMAN PULLING STRENGTH     
  

1.  Your teacher will help test the Pulling Technician’s pulling ability.  First, weigh the duffel bag, rope, 

and backpack frame that Pulling Technician will be wearing.  Convert the Pulling Technician’s mass to 

kg by using the following conversion factor:  

1 kilogram = 2.20 pounds 

 

Record the mass of the pulling apparatus, in kg, in the HUMAN PULL DATA table on the student 

answer page and remember it will count toward the total mass pulled.   

 

2.  Determine the mass of the Pulling Technician on the bathroom scale.  Record the mass in the 

HUMAN PULL DATA table on the student answer page.  Convert the Pulling Technician’s mass to kg 

by using the following conversion factor: 

 

1 kilogram = 2.20 pounds 

 

3.  Have the Pulling Technician wear the backpack frame with the rope connected to the duffel bag.   

The teacher will begin with 90 pounds by placing two 45-pound weights on the duffel bag.  CAUTION:  

the Pulling Technician should keep his/her back straight, lean over at a 45 ° angle and keep their knees 

bent!  He or she must be able to pull the weights at least 1 meter without straining or jerking.  Lay the 

meter stick on the floor so you can see how far the weights have been pulled.  Add weights as needed 

until the Pulling Technician can no longer steadily drag the duffel bag.   

 

4.  Record the amount of weight pulled by the Pulling Technician in the HUMAN PULL DATA table.  

Be sure to add the weight of the pulling apparatus to the “Maximum Mass Pulled in kg”.   

 

5.  What percentage of the human’s body mass was pulled?   Use the following formula to determine the 

percent: 

 

Maximum Mass Pulled in Kilograms
Percent body mass pulled  =   100

Human Mass in Kilograms
   

 

6.  After each group has finished both parts of the lab, your teacher will write the class data for each 

group’s  snails and humans on an overhead or on the chalkboard.  Copy this data into the CLASS:  

HUMAN PULL DATA table and the CLASS:  SNAIL PULL DATA table.   

7.   Construct a bar graph comparing the snail’s percent body mass pulled to human’s percent body mass 

pulled on the graph paper found in the ANALYSIS section. Use the data from your class data tables to 

construct this graph.  On the x-axis will be the identification number for each group and snail.  On the y- 

axis, you will graph the % of body mass pulled.  Make sure that your graph is done neatly.  Shade the 
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bars such that it will be easy to compare the snail data to the human data and make a key describing your 

scheme.  Make sure that your axes are labeled and your graph has an appropriate title.   

 

8.  From your graph and your data, write a conclusion to your experiment.  Your conclusion will answer 

your original problem question, “Which organism -- a human or a -- is able to pull a higher percentage 

of its body mass?” Also, in your conclusion, you should relate to your original hypothesis, whether the 

data from the class (and your group) support your hypothesis or not.   
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Snails Versus Humans 
Comparing Relative Pulling Strength Between Snails and 

Humans  

LAB JOBS 

Job Title Person responsible for those job duties 

Weight Technician:    

Zoo Keeper:    

Pulling Technician:    

PROBLEM 

 

 

HYPOTHESIS 

 

 

 

OBSERVATIONS 

 

1.  

2.  

3.  

4.  

5.  

DATA 

GROUP:  SNAIL PULL DATA 

 

GROUP:  HUMAN PULL DATA 

Snail number Mass of Pulling 

Apparatus 

Maximum Mass 

Pulled in Grams 

Snail Mass in 

Grams 

Percent of Body 

Mass Pulled  
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CLASS:  SNAIL PULL DATA  

 

 

CLASS:  HUMAN PULL DATA 

Human-group 

number 

Mass of Pulling 

Apparatus 

Maximum Mass 

Pulled in kg 

Human Mass in 

kg  

Percent of Body 

Mass Pulled  

     

Snail-group number Maximum Mass 

Pulled in Grams 

Snail Mass in Grams Percent of Body Mass 

Pulled  

    

    

    

    

    

    

    

    

    

    

    

Average    
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Human-group number Maximum Mass 

Pulled in kg 

Human Mass in kg Percent of Body Mass 

Pulled  

    

    

    

    

    

    

    

    

    

    

    

Average    
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ANALYSIS 
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CONCLUSION  

 


