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UNLOCKING
EVOLUTION: A
DEEP DIVE INTO
PHET NATURAL
SELECTION
WORKSHEET
ANSWERS

Evolution is one of the
most powerful and
unifying concepts in all
of biology. At its heart
lies a relatively simple
mechanism: natural
selection. For students
and educators alike,
visualizing this process
can be challenging.
This is where the PhET

Interactive Simulations
project, developed by
the University of
Colorado Boulder,
becomes an invaluable

tool. The PhET
Natural Selection
Simulation allows

learners to manipulate
variables in a virtual
environment,

observing how
populations change
over generations.
However, navigating
the accompanying
worksheet can
sometimes be tricky.
This comprehensive
guide will explore the
core concepts behind
natural selection,


https://template-dev.mobaptist.org/

provide clarity on
common PhET
Natural Selection
Worksheet Answers,
and help you truly
understand the
evolutionary principles
at play.

WHAT IS THE PHET
NATURAL
SELECTION
SIMULATION?

The PhET Natural
Selection simulation is
a digital lab that
models a population of
rabbits in an arctic or
equatorial

environment. Users
can introduce
mutations, control
selective pressures
(like the presence of
wolves or food
availability), and run
the simulation over
many generations. The
goal is to see how the
frequency of different
traits—primarily fur
color (brown or white)

and tooth
length—changes over
time. The
accompanying
worksheet typically
asks students to make
predictions, record
data, analyze graphs,
and draw conclusions
about the mechanisms
driving these changes.
Understanding the
expected PhET
Natural Selection
Worksheet Answers
requires a solid grasp
of the fundamental
concepts the
simulation is designed
to teach.

CORE CONCEPTS
SIMULATED IN THE
WORKSHEET

Before diving into
specific answers, it is
crucial to understand
the biological principles
the worksheet
explores. These are not
just answers to be
memorized, but
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concepts to be
observed and
internalized.

Heritable
Variation

For natural selection to
occur, there must be
variation within a
population. In the
simulation, this
variation is introduced
through mutations. The
default rabbit
population has brown
fur. A mutation can
cause one rabbit to
have white fur. This is
a heritable genetic
difference. The
worksheet will often
ask you to identify the
source of new
traits—the answer is
always random
mutation, not need or
environment.

Selective
Pressure

This is the
environmental force
that favors one trait
over another. In the
simulation, the primary
selective pressures
are:

¢ Predation
(Wolves): In an
arctic
environment,
white rabbits are
better
camouflaged and
less likely to be
eaten. Brown
rabbits stand
out. In a tropical
environment, the
opposite is true.

e Food
Availability
(Tough Grass):
When food is
scarce and
tough, rabbits



with longer teeth
can eat more
effectively and
survive.

Many PhET Natural
Selection Worksheet
Answers revolve
around correctly
identifying which
selective pressure
influences which trait.

Differenti
al
Survival
and
Reproduc
tion

This is the engine of
natural selection.
Individuals with traits
better suited to the
environment are more
likely to survive,

reproduce, and pass on
those advantageous

genes. Over
generations, these
beneficial traits

become more common
in the population. The
worksheet will ask you
to explain why the
population

changed—the answer
is not that individual
rabbits adapted, but
that the proportion of
rabbits with
advantageous traits
increased due to better
survival and
reproduction rates.

Adaptatio
n

This is the result of the
process. Over many
generations, the
population becomes
better suited to its
environment. In the
simulation, an arctic
rabbit population will
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eventually become
almost entirely white.
This is an adaptation to
the SNOwWYy
environment.

A STEP-BY-STEP
GUIDE TO
COMMON
WORKSHEET
SCENARIOS

Let's walk through the
most common
scenarios presented in
the worksheet and
discuss the reasoning
behind the correct
conclusions.

Scenario
1: The
Arctic
Environm

ent
(Wolves
Present)

The simulation starts
with a population of
brown rabbits. You add
a mutation for white
fur and introduce
wolves. The worksheet
will likely ask you to
predict the outcome.

Prediction: The white
rabbit population will
increase because they
are better camouflaged
in the snow.

Observations: After
running the simulation
for several
generations, the graph
will show the brown

rabbit population
declining and the white
rabbit population

increasing. The wolves
visibly prey on the
brown rabbits more



often.

Conclusion: In this
environment, white fur
is an advantageous
trait. Brown rabbits
have lower fitness. The
key insight for the
PhET Natural
Selection Worksheet
Answers here is that
the environment
"selects" for the trait
that provides better
camouflage. The
wolves are the agent of
selection, but the
environment (snow)
determines which trait
is selected.

Scenario
2: The
Equatoria
I

Environm
ent
(Wolves
Present)

Now, you change the
environment to
equatorial without a
mutation for white fur.
The worksheet then
asks you to add the
white fur mutation and
reintroduce wolves.

Prediction: The brown
rabbit population will
thrive because they
are better camouflaged
in the green/brown
environment.

Observations: The
white rabbits are
quickly eaten, and the
brown rabbit
population remains
high. The white fur
mutation does not
spread.
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Conclusion: The same
mutation (white fur) is
neutral or even
harmful in this
environment. This
perfectly illustrates
that mutations are not
good or bad in
themselves; their value
depends entirely on
the environment. A
common correct PhET
Natural Selection
Worksheet Answer is
that the selective
pressure (wolves) acts
differently in different
environments.

Scenario
3: The
Role of
Dominant

and
Recessive
Alleles

The simulation also
introduces a genetics

component. In the
default simulation,
brown fur (F) is

dominant over white
fur (f). This means a
rabbit can be FF or Ff
and have brown fur.
Only ff rabbits are
white. The worksheet
might ask you to
analyze the genotype
frequency after several
generations of
selection in the arctic.

Key Insight: Even
though the population
becomes almost
entirely white, the
recessive white allele
(f) becomes very
common. However,
because it's recessive,



there will likely be a
small number of
heterozygous (Ff)
brown rabbits hiding in
the population. A
sophisticated answer
for the PhET Natural
Selection Worksheet
would note that the
allele frequency, not
just phenotype
frequency, has
changed. The recessive
allele has been
"unmasked" by the
selective pressure.

Scenario
4: Natural
Selection
Without
Predators

(Tough
Grass)

This scenario removes
the wolves and
introduces a different
selective pressure:
food. The simulation
has a setting for "tough
grass" where food is
scarce and requires
long teeth to eat
efficiently. A mutation

for long teeth is
present.
Prediction: Rabbits

with long teeth will
survive better and
have more offspring
than those with short
teeth.

Observations: Over
generations, the
average tooth length in
the population
increases. The
population graph
shows long-toothed
rabbits becoming the
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majority.

Conclusion: This is a
classic example of
directional selection.
The selective pressure
is not a predator but
resource limitation.
The correct PhET
Natural Selection
Worksheet Answer
for this scenario is that
the trait (long teeth)
directly improves an
individual's ability to
access food, leading to
higher survival and
reproduction. It
demonstrates that
natural selection works
through any factor that

affects reproductive
success—not just
predation.

Scenario
5:

Combinin

g
Selective

Pressures

The simulation allows
you to combine
environmental factors.
For example, you can
have an arctic
environment with both
wolves and tough
grass. The worksheet
may ask you to predict
what happens to both
fur color and tooth
length simultaneously.

Prediction: The
population will trend
toward white fur (for
camouflage) and long
teeth (for eating).

Observation: This is
what happens. The
simulation shows that
multiple selective
pressures can act on a



population at once.
This scenario teaches
students that natural
selection is a multi-
faceted process. A
complete answer here
acknowledges that
both traits evolve
simultaneously, driven
by different
environmental
challenges.

EFFECTIVE
STRATEGIES FOR
COMPLETING THE
WORKSHEET

Rather than simply
looking up the PhET
Natural Selection
Worksheet Answers,
consider these
strategies to master
the concepts:

e Make a
Prediction
First: Before
running the
simulation, write
down what you
think will
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happen. This
forces you to
engage with the
hypothesis.

Run the
Simulation
Multiple Times:
Natural selection
has an element
of randomness.
Running the
simulation a few
times shows you
the general
trend, not just
one possible
outcome.

Focus on the
Graphs: The
simulation
provides real-
time population
graphs. These
are your primary
data. Learn to
read them—the
X-axis shows
generations, and
the y-axis shows
population size
or trait
frequency.
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e Use the Reset
Button Wisely:
If you want to
test a specific
variable, reset
the simulation.
This ensures that
your starting
conditions are
identical, making
your experiment
a fair test.
Connect to
Real-World
Examples: Think
of real examples.
The white fur on
arctic rabbits is
analogous to the
white coat of an
arctic fox. The
long teeth are
analogous to the
large beaks of
finches on the
Galapagos
Islands during a
drought. This
makes the PhET
Natural
Selection
Worksheet

11

Answers more
meaningful.

FREQUENTLY
ASKED QUESTIONS
AND PITFALLS

Why is
my
simulatio
n not
working
as

expected
?

This is often because
the starting population
is too small. If you only
have a few rabbits,
random chance
(genetic drift) can



overpower natural
selection. Make sure
you start with a
population of at least
10-20 rabbits to see
the clear effects of
selection. This is a
common source of
confusion when
students try to get the
“right" PhET Natural
Selection Worksheet
Answer but observe a
different outcome due
to small sample size.

What is
the
differenc
e
between
natural
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selection
and

evolution
?

The worksheet may
ask this. Evolution is
the change in allele
frequencies in a
population over time.
Natural selection is one
of the primary
mechanisms that
drives evolution. The
simulation shows this
beautifully: the change
in fur color frequency is
evolution, and the
reason for that change
(differential survival
due to wolves) is
natural selection.

Do
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individual
s evolve?

No. This is a critical
point. Individuals do
not evolve; only
populations evolve. An
individual rabbit does
not grow white fur
because it needs
camouflage. It either
has the mutation for
white fur or it doesn't.
The PhET Natural
Selection Worksheet
reinforces this by
showing changes
across generations, not
within a single rabbit's
lifetime.

conservation and
genetics. When you
learn to answer a PhET
Natural Selection
Worksheet correctly,
you are not just getting
a grade. You are
building a mental
model of how life
diversifies and adapts.
This simulation
demystifies a process
that can seem
abstract, making it
concrete and
observable. The ability
to predict how a
population will respond
to a change in the
environment is a skill
that applies far beyond
the biology classroom.

WHY MASTERING
THIS CONTENT
MATTERS

Understanding natural
selection is
foundational for almost
every field of biology,
from medicine and
agriculture to
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CONCLUSION

The PhET Natural
Selection simulation is
a powerful educational
tool that brings the
abstract concept of
evolution to life. By
working through the
scenarios in the




worksheet, you
actively engage with
the key principles of
heritable variation,
selective pressure, and

differential survival.
Focusing on the
reasoning behind the
PhET Natural

Selection Worksheet
Answers is far more
valuable than
memorizing them.
When you understand
how the environment
interacts with genetic
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variation to shape
populations, you have
truly mastered one of
the most important
ideas in science. This
knowledge empowers
you to see the natural
world not as a static
collection of species,
but as a dynamic, ever-
evolving tapestry of
life. Use the simulation,
ask questions, and
observe carefully—the
answers will follow
naturally.
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