
Mr. F’s Perfect Superhero Challenge 

I. Background information.  All organisms can live and survive in 
certain environments, but not thrive.  Whereas, in other 
environments, they not only survive, but they grow larger, look 
healthier; and can reproduce!  Tolerance (or functional 
range) of an organism for a certain environment is range of 
conditions an organism can tolerate and still survive and 
reproduce.  Organisms, just like the systems of different spheres 
on the Earth, are made up of interconnected systems that 
allow an organism to live.  Some of these systems have a certain 
component that allows that organism to perform better, or have 
an advantage over similar organism in that particular 
environment, this is what we call an adaptation.  When one, or 
many of the systems are taken beyond the organism’s safe and 
functional range, the organism needs to get itself back within that 
range, or a state we call homeostasis.  Well-adapted organisms 
can re-establish homeostasis more effectively than others, and 
these organisms will be able to exist in a wider range of 
environments.  To do this, organisms use something called feedback mechanisms, or an internal 
messaging system specific to each system that helps get the organism’s internal environment (pH, 
temperature, O2, CO2, etc…) back to homeostasis.  For example, if an organism cannot adapt to a 
wider range of carbon dioxide levels, it will either have to move elsewhere or suffer/die.   

II. Major concepts you should master during this project:  

(a) Multicellular organisms have many systems that rely on one 
another.  Some are more basic, and others are more complex and 
rely on the lower level systems to function. 
(b) Body systems and the interactions between them. 
(c) How interactions between different systems allow the 
organism to function effectively. 
(d) Feedback mechanisms are the internal message system that 
allows an organism’s internal conditions to remain within certain 
limits and can adapt as external conditions change. 
(e) How organisms respond to their environments to survive 
using feedback mechanisms. 
(f) Planning and large project completion 
(g) Developing and using models to show a complex concept 

III. Project objective: 

You will be able to, through planning and research, design the perfect biological superhero that can 
not only survive, but function at the highest level in four completely different environments on Earth.  In 
the movies and comics, superheroes enter virtually every environment known to man but we rarely know 
the adaptations that allow us to understand how they do it.  This project will help us understand how they 
are able to do it from an enzyme, structural, cellular, organ, and systems level.  You will be building your 
superhero from the cells out! 

 



IV. Written/drawn or graphically designed products: 

(1) A written summary of your superhero. Name, human name (if superhero is disguised), where they 
come from and how they were made. Length: one-half to one full page single-spaced typing. 

(2) The four adaptations they have that allows them to excel in four completely different environments.  
One page each on how each adaptation works from a cellular, organ, system, or interacting 
systems level.  This is where you need to REALLY SHOW how your organism can survive in a 
real-life way, even if it seems far-fetched, you can still argue it theoretically.  This portion of your 
product will have real science.  This will require you to generate many questions in our question forming 
activity that you will then answer through your research.  Develop your understanding of this adaptation 
as if you were reporting it to upperclassmen.  Use written and graphic representations (aka diagrams). 

(3) Within each adaptation, when your superhero is taken out of homeostasis, you need to show how 
their body senses the need to change, what feedback mechanisms it uses to get back to their 
functional range (verbal and using diagrams), and how it needs to do to adjust back when it is no 
longer in this challenging environment. 

(4) A list of strengths and weaknesses that are obstacles for your superhero, from a physiological 
(how the parts of an organism works) viewpoint.  For example, kryptonite is one of Superman’s 
weaknesses, will your superhero have one??  We all do! 

(5) OPTIONAL: Any student that does this in the format of a hand-drawn and boldly colored biology class-
superhero comic book has the potential to earn 20 bonus points for doing it by hand.  Your work of art 
will be photographed and put up on Mr. F’s website which gets 1,500+ views per week!! 

V. Grading: 

Points Criteria       Comments 
____  Superhero background (6): 
   Name(s) ___ 
   History ___ 
   How they were formed ___ 
____  4 Adaptations (40): 
   How each works:  
    Cellular level ___ 
    Systems level ___ 
    Interacting systems ___ 
    Reality-based ___ 
    Science concepts covered ___ 
____  Feedback mechanisms (20): 
   Positive/Negative shown ___ 
   Up & down regulation ___ 
   Impact on homeostasis ___ 
____  List of strengths and weaknesses (10): 
   Strengths and where it comes from ___ 
   Weaknesses and their impacts ___ 
____  Group work and participation (10): ___ 
____  Submittal of Long-term planning sheet(s) (14): ___ 
____  Bonus assignment, optional (20):  

Comic book created ___ 


