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Introduction
While scrolling through choices for my science project on sciencebuddies.com, 

I passed one that interested me. The name was “Squishy Robot Simulator” which 
seemed to align with my interest in coding. The project includes creating 3 different 
3D robots and racing them based on different variables. Because it sounded like fun, 
I started playing around with it and wondered... did gravity and temperature affect 
speed in this simulation? I made three robots to help me test my theory: a worm, a 
square plank, and a pyramid.



Does gravity and temperature affect speed in the VoxCad simulation?

I believe that when I raise the temperature, the worm will move faster, but 
the square plank and pyramid will slow down with higher temperatures because 
they are heavier objects. When the gravity is lowered, I believe the worm will 
speed up while the pyramid and the square plank will slow down because of their 
larger mass. When the temperature drops, all of the robots will move slower due 
to the effect of cold on molecules. With a rise in gravity, I believe all robots will be 
affected because the molecules will have a greater force upon them. When both 
effects are combined, I believe the effects will increase the speed even more. 

Research Question

Hypothesis/Prediction



About The Software 
VoxCad is simulation software in which you can create your own 3D 

“squishy robots” to test a multitude of variables such as temperature and 
gravity. It’s free with quite a few configuration tools allowing for many different 
designs.



Research
● Gravity is defined as “an invisible force that pulls objects toward each other”. 
● Temperature is defined as “the degree of intensity of heat present in a substance or 

object”.
● With gravity, the robots would be affected in the same way as stated in one 

resource “For example, if you were to drop two balls off of the top of a building at 
the same time, you'd see that they both accelerate exactly the same way, no matter 
how much either one weighs”. 

● Another source states that “The resultant of the normal (upward vertical) reactions 
of the horizontal road on the wheels balances the (downward) gravitational force 
called weight of the car. So, there is no contribution of gravity to the horizontal 
speed”. This indicates that there is a possibility that gravity isn’t going to have much 
of an affect on the speed of the robots as much as the temperature will.

● Temperature can affect speed a great deal as one resource states that 
“temperature is the measure of the speed of the particles”. 



● Computer with a Microsoft Windows operating system and 
3D modeling capability.

● The VoxCad software.
● Data sheet for recording test scores.

Materials



1. Download and install VoxCad here.
2. Design and create three 3D “robot” shapes within the VoxCad software.
3. Test the all the 3D robot shapes by changing the temperature and 

gravity variables.
4. Record the results on the data sheet.

Procedures

https://sourceforge.net/projects/voxcad/


Testing Environment
The testing zone stayed the same throughout each test. After establishing a baseline, the robots 
were measured based on how long (in seconds) it took to reach the end of the testing area. The 
temperature and gravity were changed by setting it to the highest or lowest the simulation 
would allow.  Testing included gravity and temperature individually as well as combined. All 
tests were performed on a flat surface with no changes to topology. 



Worm Results
Normal - 12.9 sec
Gravity up  - slower by 61.87 sec
Gravity down - slower by 42.96 sec
Temp up - faster by 9.43 sec
Temp down - faster by 3.99 sec
Gravity up Temp down - slower by 86.34 sec
Gravity down Temp up - faster by 3.9 sec



Square Plank Results
Normal - 14.9
Gravity up - slower by 139.86 sec
Gravity down - faster by 0.2 sec
Temp up - slower by 69.66 sec
Temp down - slower 73.77 sec
Gravity down Temp up - slower by 84.55 sec
Gravity up Temp down - faster by 11.9 sec



Pyramid Results
Normal - 45.4
Gravity up - slower by 61.16 sec
Gravity down - same as normal
Temp up - faster by 30.4 sec
Temp down - faster by 23.8 sec
Gravity down Temp up - slower by 117.58 sec
Gravity up Temp down - slower by 22.35 sec



Worm -  It was the fastest in 5/7 tests, while 
being the slowest in 1/7 tests. Overall, this 
was the fastest of the three robots.

Square plank -  It was the fastest in 2/7 tests, 
while being the slowest in 3/7 tests. It had the 
fastest time recorded at 3 seconds.

Pyramid - It was fastest in none of the tests, 
but was slowest in 3/7 tests. It had the slowest 
time recorded at 162.98 seconds.

Full Results



I was most surprised by the results recorded when raising the gravity and 
lowering the temperature. I expected all three robots to get much slower, when 
in fact the worm and square plank had some of the fastest times recorded!

Although I was able to record my results in seconds, there was no options 
to record the actual speeds of the robots, which I believed would have given 
me more accurate results. 

If I was to do this experiment again, I would increase the amount and 
shapes of robots. I would also record my results with more incremental 
temperature and gravity inputs. I believe that the sizes of the robots (even if 
they are the same shape) could potentially change the results. 

I believe this experiment and data could be important when designing 
more efficient vehicles, from ground to space vehicles. It can also be helpful 
with fuel efficiency.

Discussion



I believe the hypothesis was partially correct. It was correct with the 
increased temperature and gravity. The effects when combined did not yield 
the expected outcomes. I expected both of them combined would increase 
the speed, however the speed actually declined with the temperature 
increased and the gravity decreased. I also expected both the square plank 
and the pyramid to slow with higher temps, however the pyramid actually 
increased in speed. I was partially correct with the colder temperatures, 
however the square plank actually slowed down while the other robots sped 
up. The hypothesis was correct in assuming there would be a dramatic 
effect on speed with a rise in gravity.

In conclusion, temperature and gravity seem to have the ability to have 
a dramatic effect on speed, both individually and combined.

Conclusion



● https://spaceplace.nasa.gov/what-is-gravity/en/ 
● https://www.answers.com/Q/How_does_temperature_affect_molecules
● https://van.physics.illinois.edu/QA/listing.php?id=214
● https://www.sidmartinbio.org/does-gravity-change-with-speed/
● https://languages.oup.com/google-dictionary-en/ 
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