
Slow Progress Is Still Progress
Abstract - The purpose of my experiment is to test how fast or slow Shelly (my tortoise) 
can move on different surfaces. There were ten different surfaces that were tested, 
including five natural surfaces and five artificial surfaces. The average, maximum and 
minimum velocities were calculated for each surface. I found the friction coefficient of each 
surface to understand how much each surface is slidable. The result of my experiment 
was that shelly went the fastest on sand. I think she might of traveled the fastest on sand, 
because it is one of her natural environments. Shelly went the slowest on river rock. I think 
that happened, because the river rocks were twice her size and it was hard for her to get 
over them.
Category - Animal Science

Introduction
Sometimes Shelly (my tortoise) 
moves fast and sometimes she 
moves slow.  That made me 
wonder what surfaces Shelly 
moves the quickest or slowest 
on.   

Research 
I researched about friction 
coefficient, so I could 
understand how much friction 
was related to each of the ten 
surfaces.

Hypothesis/Prediction 

I think that Shelly will travel the 
fastest on grass, because the 
surface is flat, allows for a 
good grip and she will not sink 
like small gravel or sand. I think 
Shelly will travel the slowest on 
large river rocks, because she 
will need to climb up and down 
the rocks and will likely slide.

Procedures/Materials
● Russian tortoise
● Notebook, pencil
● Black and red sharpie
● Ruler/ measuring  tape
● Lumber
● Two clamps
● Speed square     
● Drill
● Eight screws      
● Stopwatch
● Leaf lettuce
● All ten different surfaces

Results

Conclusion/Discussion

For natural surfaces, Shelly was 
the fastest on sand and the slowest 
on large river rocks. For artificial 
surfaces, Shelly was the fastest on 
tile and the slowest on carpet.

From this research project, a 
tortoise in the wild would want to 
stay close to sandy surfaces and 
away from larger rocks if they had 
to get away from a predator.

Scientific Journal References  
“Coefficient of Friction.” Encyclopædia 
Britannica, Encyclopædia Britannica, 
Inc. 
https://www.britannica.com/science/coe
fficient-of-friction.
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Introduction
This past August, I received a Russian tortoise from my parents as a 
pet.  Her name is Shelly and I love taking care of her. Sometimes Shelly 
moves fast and sometimes she moves slow.  That made me wonder 
what surfaces Shelly moves the quickest or slowest on.  

Understanding which surfaces Shelly moves 
fast or slow over can be used as an example 
for tortoises in the wild to easily escape from 
predators.  The purpose of my experiment is to 
test how fast or slow Shelly can move on 
different surfaces. The results of this 
experiment can help other tortoise owners.

Shelly



Research
Before I received a tortoise for my birthday in August, I spent a lot of 
time researching how to take care of a pet tortoise. This included food, 
water, environment, heat, light and moisture needs.

I observed different natural surfaces when I go hiking.  Some common 
natural surfaces I identified included: grass, sand, small rock (¼” 
gravel), medium-size rock (1” gravel) and large rock (river rock). I plan 
to test Shelly’s speed on these surfaces. For comparison, I chose 
artificial surfaces around my house.

I asked my dad to help build Shelly’s chute, because there were tools 
required that I haven’t used and we wanted to be safe.



Research
The friction coefficient is the friction force resisting the motion of two surfaces in 
contact to the normal force pressing two surfaces together.  A low value of friction 
coefficient means that the force required for sliding to occur is less than the force 
required when the coefficient of friction is high. 

The following friction coefficients were researched:
Surface Friction Coefficient
Carpet 0.0150 - 0.0212
Laminate Floor 0.42
Tile 0.42
Grass 0.35
Pavers 0.70 - 0.95
River Rock 0.55
1” Rock 0.55
¼” Rock 0.55
Cement 0.5
Sand 0.30 - 0.50



Hypothesis / Prediction 
If I measure Shelly’s speed on five natural and five artificial surfaces, 
then I will have a better understanding of which surface she can move 
over the quickest. I think that Shelly will travel the fastest on grass, 
because the surface is flat, allows for a good grip and she will not 
sink like small gravel or sand.  I think Shelly will travel the slowest 
on large river rocks, because she will need to climb up and down 
these rocks and will likely slide.

Grass
River 
Rock



Materials
● Russian Tortoise
● Notebook, pencil
● Black and red Sharpie
● Ruler / measuring tape
● Lumber

○ Two - 2” x 6” x 8’
○ One - 2” x 4” x 12” block

● Two clamps
● Speed square
● Drill
● Eight screws
● Stopwatch Right: Constructing 

Shelly’s Chute

● Leaf lettuce
● Cement
● Pavers
● Carpet
● Laminate 

flooring
● Grass
● Tile
● 1 inch rock
● ¼ inch rock
● Sand
● River rock



Procedures
● Constructing Shelly’s Chute:

○ Cut two 2” x 6” boards to at least 7’
○ Cut one 2” x 6” board 12”
○ Cut one 2” x 4” board 12”
○ Measured and wrote lengths down the chute on 

both 2” x 6” boards, starting with 0” and ending 
with 72”

○ Attached 12” boards to the longer 2” x 6” boards 
using a drill and screws

Right: Constructing 
Shelly’s Chute



Procedures
● Conducting the time trial experiments:

○ Shelly’s Chute was positioned on a flat surface
○ Shelly was placed at the starting line (0” mark)
○ When Shelly started traveling, the time and 

distance was recorded in a notebook
○ 10 trials were measured per surface
○ 5 artificial surfaces were measured:

■ Cement, pavers, carpet, laminate wood, tile
○ 5 natural surfaces were measured:

■ Grass, sand, ¼” rock, 1” rock, river rock

Right: Measuring 
distance and time for tile 

experiment
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Results

An example of data collected 
and plotted for one experiment 
(1” rock surface) is provided 
here.

A total of 10 trials were 
conducted on 10 separate 
surfaces.



Results

The average, maximum 
and minimum velocities 
were calculated for 
each surface.

There were five artificial 
surfaces and five 
natural surfaces tested.



Conclusion/Discussion
For natural surfaces, Shelly was the fastest on sand and the slowest on large river 
rocks. This matches with the friction coefficients I researched. From this data, a 
tortoise in the wild would want to stay close to sandy surfaces and away from 
larger rocks if they had to get away from a predator.

For artificial surfaces, Shelly was the fastest on tile and the slowest on carpet. This 
is opposite of the friction coefficients I researched, because Shelly didn’t like her 
claws getting stuck in the carpet.

The only thing that didn’t go well was that sometimes Shelly decided to take a 
break or a nap at the start line.  This caused the trials to take longer than 
expected. In the future, I would be interested in testing more natural surfaces.



Scientific Journal
Artificial Surfaces - notes of measurements

Natural Surfaces - notes of measurements
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