
CHAPTER 2ðNATURAL SELECTION 
AND REPRODUCTION



2.2.1: WARM-UP

1. What do you notice about the traits of the offspring 

compared to the parents?

2. Where do organisms get their traits?

The traits of the offspring are similar to the parents.

Genes are passed on from parent to offspring. Genes 

are instructions for making protein molecules. Protein 

molecules are what give organisms their traits.



Share your observations of the offspring compared with the 

parents. 

ÅThe traits of the offspring are similar, but not identical, to 

those of the parents.

We will further investigate where individuals in populations 

get their traits using a spider simulation.

We are going to begin our lesson today looking at another kind of organism and explore a 

model of how individuals in a population get their traits. We will be focusing on the feature of 

stripe color in a population of spiders.

Yesterday we read about glowing jellies 

and the protein molecule that leads to 

that trait. 

2.2.1: WARM-UP



Project the Traits and Reproduction SIM

Letõs focus on and identify Otis and Rubyõs traits

ÅOtis is brown with a blue stripe and a little bristle 

(hair), 

ÅRuby is yellow with a black stripe and a lot of bristle 

(hair)

We will look at their genes for stripe color and how they lead to protein molecules and 

therefore traits. 

Then we will look at their offspring to see how the traits were passed down.

2.2.1: WARM-UP



Investigate Otis and 

Rubyõs genes and protein 

molecules.

Select stripe color on the 

top menu and then press 

on Otis to show his cells .

Letõs look at Otis. This is a 

model of his cells. 

2.2.1: WARM-UP



These pink shapes are 

protein molecules. 

Notice that they fit together 

with other molecules in the 

cell and together they 

produce blue pigment. 

This is how protein 

molecules lead to the blue 

stripe trait. 

2.2.1: WARM-UP



Genes are found on chromosomes 

and there are two copies of every 

gene. 

These copies can be the same 

version or different versions. 

Otis has two of the same version, 

T2. 

This version of the gene gives the 

cells the instructions to make the 

protein molecules that lead to the 

blue pigment.

2.2.1: WARM-UP



Press the X in the top right 

corner and then press on Ruby .

Letõs look at Ruby. 

On her chromosomes she also has 

two copies of the gene for stripe 

color, but her copies are not the 

same. 

She has two different versions, T2 

and T3. 

Different versions of a gene are also 

called alleles. 

2.2.1: WARM-UP



Notice that she has one version of 

the gene that is the same as Otis. 

The T2 gene gives the cells 

instructions to make the protein 

molecule that leads to blue pigment. 

That is the protein molecule with a 

rounded shape.

Ruby also has another version of the 

gene, T3. 

This is still the gene for stripe color, but the protein molecule that is produced is a different 

shape, it is pointy instead of round. Because of its different shape it fits together with a different 

molecule and produces black pigment instead. Black pigment mixed with blue pigment produces 

a black color, so her stripe is black.

2.2.1: WARM-UP



Press the X in the top right corner and 

then press on Otis again.

This simulation will allows us to change the 

genes of Otis and see what happens to his 

protein molecules. 

In real life organisms cannot just change their 

genes, but this is a model that can help us see 

what happens when we change the genes. 

What do you think will happen if I change one of his gene copies to T3, the same version that 

Ruby had? 

His cells will start to produce the pointy protein molecule and he will produce 

black pigment and his stripe will turn black

2.2.1: WARM-UP



Change one of the genes to T3.

The cell now makes the rounded and pointy 

protein molecules and therefore blue and 

black pigment. 

Now Otisõs stripe is black.

Change the genes back to T2 and T2.

Note that you are putting his gene back 

the way they were.

Press the X in the top right corner to return to the starting screen.

2.2.1: WARM-UP



Drag Ruby and Otis together

If Otis and Ruby have offspring, what color 

stripes do you think they will have? 

Åsome blue and some black

Press SKIP TO OFFSPRING on the 

bottom right. Some spiders have black 

stripes and some have blue stripes.

2.2.1: WARM-UP



Press a spider with a blue stripe. Point out that this spider has two copies of the T2 

version of the gene. One came from Otis and one came from Ruby. 

Organisms get genes from their parents. Notice the protein molecules in the cell. 

Genes are instructions for making protein molecules and that protein molecules lead to traits.

Press the X in the top right corner .

2.2.1: WARM-UP



Press a spider with a black stripe.

The spider has two different versions of the gene, T2 and T3. 

T2 came from Otis and T3 came from Ruby. 

The cell has instructions to make both protein molecules, so the cell produces black and blue 

pigment. The stripe color is black.

2.2.1: WARM-UP



Summarize where individuals in population get their traits .

Organisms get their genes from their parents and the genes are instructions for making protein 

molecules which lead to traits.

2.2.1: WARM-UP



Crosscutting concept of Structure and Function.

Point out that microscopic structures can be modeled to show how their 

function depends on their shapes.

As we saw in the Sim, the structureñor shapeñof the protein molecule 

determines its function, or what that protein molecule does. 

The rounded protein molecule only fit together with a certain molecule, 

which lead to the production of blue pigment. 

The pointy protein molecule only fit together with a different molecule, 

which lead to the production of black pigment.

2.2.1: WARM-UP



Chapter 2 Question:  

How did the trait for increased poison level become more common in the newt population?

Now that we know where individuals in populations get their traits, we can continue to think 

about how the trait for poison level became more common in the newt population.

2.2.2: SIM

At the end of chapter 1 the class agreed that the newt population became more poisonous because the 

snakes in this environment caused poison to be an adaptive trait, but now some park visitors are 

offering additions to the claim.



Some park visitors have offered two competing ideas. 

ÅSome park visitors have suggested that Poison Level 10 is the most common because 

newts with this trait live longer than other newts. 

ÅOthers think that Poison Level 10 is the most common because newts with this trait 

reproduce more than other newts.

Each of these ideas builds on the claim we decided to support at the end of Chapter 1, but 

now we need to figure out which one is best supported by evidence.

2.2.2: SIM



Discuss the claim additionsé

Do you agree or disagree with the claims - share your ideas with your partner.

2.2.2: SIM



Investigation Question

How do some traits become more common over many generations while others 

become less common?

To be able to support one of these claims we 

need to understand why traits become more 

common in a population. 

In previous activities, we looked at how 

offspring get genes from their parents when 

organisms reproduce. 

Genes are instructions for making protein 

molecules that determine an individualôs traits. 

2.2.2: SIM



How is it possible then that some traits can 

become more common over many generations 

while others become less common over many 

generations? 

Shouldnõt each generation match the generation 

before it?

Discuss your ideas about the investigation 

question with a partner. 

The next activity will provide evidence to help 

you better answer this investigation question.

Investigation Question

How do some traits become more common over many generations while others 

become less common?

2.2.2: SIM



Some organisms reproduce more than 

others.

Letõs review possible answers to the Investigation 

Question.

ÅSome organisms can have more offspring than 

others. 

ÅSome organisms will not survive in the 

environment long enough to reproduce. 

If yellow ostrilopesfrom one generation had 

more offspring than green ostrilopes, would the 

next generation have more yellow ostrilopes

than green ostrilopes?

YES

2.2.2: SIM



Introduce the Sim activity.

You will use the Sim to gather evidence about whether ostrilopeswith adaptive traits have 

more offspring than ostrilopeswith non-adaptive traits.

Letõs establish which traits are adaptive.

The environment color for this Sim activity is 

Yellow 7 and there will be carnithonspresent 

in the environment.

Which color trait is most adaptive in this 

environment?

Yellow 7

2.2.2: SIM



Our Sim mimics the natural world, which is 

very complex. 

Like the natural world, random events can 

occur in the Sim world that could make it 

difficult to draw conclusions if we donõt collect 

enough data. 

For example, some ostrilopesmight randomly 

have more opportunities to reproduce than 

others.

2.2.2: SIM



By collecting enough data, weõll be able to 

determine if the data shows a pattern that 

is notdue to random events. 

So, we are each going to collect data and then 

use all of it in a class data set.

By averaging all our data, we might be able to 

find a pattern to show us which ostrilopestend 

to have the most opportunities to reproduce.

2.2.2: SIM



Using the Reproduction Claims mode letõs zoom in and demonstrate locating an ostrilope

with a color trait from the data table on your screen (Blue 1, Blue 4, Yellow 7, Yellow 10). 

Letõs Project theNatural Selection Simulation and demonstrate collecting data 

and resetting the Sim.

2.2.2: SIM

https://apps.learning.amplify.com/naturalselection/


In previous Sim activities, we were 

looking for changes over time, so we 

watched a whole population for many 

generations. 

In this Sim activity, we are looking at 

individuals. 

When the individual you are following 

dies, you will need to reset the Sim and 

choose another individual to observe 

from the beginning.

2.2.2: SIM



Select that ostrilopeand press RUN. 

Count the number of times that ostrilope reproduces, and record that number in the data 

table. Reset the Sim to collect data for a different ostrilopecolor.

Letõs Project theNatural Selection Simulation and demonstrate collecting data 

and resetting the Sim.

Record the number of 

times the ostrilope

Reproduces

Reset SIM after each ostrilopedies.

2.2.2: SIM

https://apps.learning.amplify.com/naturalselection/


2.2.2: SIM



We gathered information about the number 

of offspring for each color trait in the data 

table. 

But, following just a few ostrilopesbefore 

they die is not enough for us to identify a 

pattern at the scale of the population.

To do this, we need to compare 

observations from the whole class and 

come to a group conclusion about what we 

see. 

Weõll need to collect data from each group 

and average it.

Collecting whole class data using the DATA TOOL

2.2.2: SIM



Letõs share what you notice from the 

data tool

Observe the following:

ÅNot all ostrilopesreproduced the same 

amount.

ÅOstrilopeswith adaptive traits (Yellow 

Color 7) reproduced more on average 

(because they were the most likely to 

survive).

ÅOstrilopeswith non-adaptive traits 

(Levels 1, 4, and 10) reproduced less on 

average (because they were less likely to 

survive as long).

2.2.2: SIM



Discuss with your table how this averaged data from the class helps to answer the 

Investigation Question

2.2.2: SIM


