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Warm-Up

Students make predictions about whether the newts have the same or different poison-level traits.

Describing the Rough-Skinned Newt Population

Consider the poison-level traits in the rough-skinned newt population. Then, reread the first paragraph from the “The Rough
Skinned Mewt"” article and answer the guestion below.

The Rough-Skinned Newt

Rough-skinned newts have brown, bumpy skin on their backs and orange skin on their bellies.

Think about what you have learned so far about populations in general and the rough-skinned newt population in the park. What prediction
would you make about the poison-level traits in this population?

ers
g2
B All of the newts have the same poison-level trait because they are from the same population. ot
" a ) ) & a a ) )
w21 | This population has different poison-level traits: some have low poison level, some have medium poison level, and -
81 | some have high poison level. e
) d
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EXPLORING VARIATION AND DISTRIBUTION IN THE SIM

Introduce the Natural Selection Sim.

BUILD

Throughout the unit, we will be using a
simulation called the Natural

Selection Simulation. A simulation is a type
of scientific model. Models are helpful for i
studying changes in populations because ' .

in nature these changes happen very .
slowly—they might happen over millions of i . 3

years.

Since a simulation can show changes in a
population much more quickly than they ‘ £

happen in nature, they are important tools | /
for biologists who study populations of AN

organisms. Today, we will focus on setting \

up populations of organisms and observing

the variation in traits that occurs in the
populations.


https://apps.learning.amplify.com/naturalselection/
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Exploring Variation and
Distribution in the Sim
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Introduce the three different organisms in the Sim.

There are three types of organisms in the
Sim: thornpalms, which are plants;
ostrilopes, animals that eat thornpalms;
and carnithons, animals that eat
ostrilopes.

These organisms are not real, but you
can learn about populations of real
organisms from observing these
organisms in the Sim. Thornpalms,
ostrilopes, and carnithons have many of
the same features that real organisms
have.
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Set purpose for initial exploration of the
Sim. Explain that before they complete their
tasks in the Sim, students will have some time
to familiarize themselves with the Sim features v | Camithons (JE

BUILD RUN

ABOTIC FACTORS BIOTIC FACTORS

and discuss with a partner about what they - 15
notice Or flnd Interestlng. Include Carnithons ‘ Population 2
Prompt students to explore the Sim with a g Mtations CJ
partner. Allow 2—3 minutes for students to :
freely explore the Sim. Circulate and assist as

i e

necessary.
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5. Debrief and demonstrate features of the Sim. Regain
students’ attention and ask students what they n@dic
the Sim. Make sure students have noticed and understand ST T e ()G

the following aspects of the Sim: s S bt s

ACT
b 1

ORS
pulation =

*Turn populations off and on: Students can navigate to
the menu for each population using the Biotic Factors icon.
Populations can then be turned off and on by sliding or
pressing the INCLUDE THORNPALMS / OSTRILOPES /
CARNITHONS toggles. m ‘_,- B ;
*Organism features: Each organism has a number of ' S :

different features that can be adjusted, such as fur, color, | ,
armor, neck length, jaw strength, and poison level for -
ostrilopes.

«Zooming and dragging the environment: Individual
organisms can be investigated in more detail by zooming in
and moving around within the environment. Zooming in can

be used when changing organisms’ features or traits,
order to see what each change looks like.
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Distribution in the Sim

*Trait-Level slider: Dragging the slider on the x-axis of
the histogram in each Population menu changes the
distribution of traits for a given feature in the population.
The effect of these changes on individuals in the
population can be seen in real time when you are zoomed
into the environment.

*Variation slider: Dragging the slider below the histogram
changes the level of variation for a given feature in the
population. These changes can also be observed by
zooming in.

*Two ways to investigate populations: Students can
investigate populations by looking at the individual
organisms in the environment or by looking at the
histograms in the Population menu.

*Organism Data Window: Selecting individual organisms
in the environment allows you to more closely investigate
their traits (in their Individual menus).

i
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Include Carnithons ‘ Population 2



EXPLORING VARIATION AND DISTRIBUTION IN THE SIM

Introduce Sim missions. Collapse the
instructional guide and project the student screen or
have students focus on part 2 on page 13 in their
Investigation Notebooks. Review the goal of this Sim
activity. Clarify that students can complete all the
missions in Build without entering Run.

Prompt students to load the Sim mode:
Explore Variation. Explain that each activity will
have a unique Sim mode designed to make it easier
for them to complete their task. Modes have preset
populations or environments. In this activity,
students will focus on a few features of each of the
Sim organisms.

ndividual organisms

Mission 1: Set up a thornpalm

Mission 2: Set up a thornpalm populatio

Mission 3: Set

........
thornpalms. v

Mission 4: Set up an ostrilope populatio

Mission 5 Set up an ostr

T

Mission 6: Set up

EVEIS OT TUr. T

Mission 7: Choose one of the carnithon features. Set

[ Up a carnitnan popuia

T

miceinn halaw b oo
ssion below by ad

populatio

up a tnornpalm populatio

Ope populat

a carnithon populat

nwhere

USTINE Tne trait

Mark each missior

nwhere

vl Aard vartatin
evel and vanatao

A5 COmplete as you go.

most of the carnithons have high levels of

[on witn tne nignest

all the thornpalms have medium thorns. v
n where the thornpalms have many different thorn sizes
1 with many short thornpalms, a few medium-height thornpalms, and
nthat has blue, green, and yellow ostrilopes. v
on where one feature has high variation and another feature has no

nota

evel of variatio

-~ =l Aar Fmmpn im e the amaranrant Faoablhcaros e
sliders. Zoom into the enviranment to observe the

fur, but some have medium

N possible.
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Clarify that this is not how
populations change.

You will be setting up different populations
In the Sim and changing the traits of
Individuals in the populations. This is
something that is possible in the Sim, but it
IS not how populations actually change in
the real world. In the real world, traits such
as color and fur level stay the same for the
life of an individual.

Complete each mission below by adjusting the trait-level and variation sliders. Zoom in to the environment to observe the

ndividual organisms. Mark each mission as complete as you go.

Mission L: Set up a thornpalm population where all the thornpalms have medium thaorns.

Mission 2: Set up a thornpalm population where the thornpalms have many different thorn sizes.

Mission 3: Set up a thornpalm population with many shart thornpalms, a few medium-height thornpalms, and no ta
thornpalms.
Mission 4: Set up an ostrilope population that has blug, green, and yellow ostrilopes.

Mission 5: Set up an ostrilope population where one feature has high variation and another feature has no variation.

Mission &: Set up a carnithon population where most of the carnithons have high levels of fur, but some have medium

EVels af Tur.

Mission 7: Choose one of the carnithon features. Set up a carnithon population with the highest level of variation possible.
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Exploring Variation and
Distribution in the Sim

Goal: Set up and observe different populations in the Sim.
Do:

® Open the Natural Selection Simulation and open the mode: Explore Variation.
& Complete the missions below.
Tips:

® |t is not necessary to enter Kun or Analyze to complete these missions.

Abiotic Factors = &7
actoRs  wonic rac

® Turn off organisms that you are not investigating by pressing the INCLUDE THORNFALMS / OSTRILOPES /# CAENITHONS

toggles.
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Video: Histograms

Introduce the video. Inform
students that they will now
watch a short video about
histograms.
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Defining Variation.
Distribution, and Generation

oeneration: a group of individuals
born and living at about the same
time
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variation: any difference in traits
between individual organismes

These ostrilopes show variation in their body color trait. These
individuals are members of the same generation.
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This histogram shows variation in the ostrilope body color trait.
The distribution shows more individuals with the trait for blue

d|5'|:['|b|__jt||:jr] ‘I:he ﬂumber ':jf body color than any other body color in this group.
individuals with each trait in a
population
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Defining Variation,
Distribution, and Generation

We learned in our last lesson that
iIndividuals in a population can have
different traits for the same feature.
When individuals have different traits,
the population has

We can also talk about how many
Individuals in a generation have each
trait. This is called the of
traits in a population. This information
can be shown in a visual representation
called a




TEACHER LED DISCUSSION ‘l
Defining Variation
Distribution, and Generation

Defining Variation, Distribution, and Generation

O0—0——=0

BLILD RUM AMALYZE

POInt OUt hOW the Slm Csirilope Color Distnbution
creates a type of graph A
called a histogram In

the Population menus
as students set up each
population.

HUMBER OF OSTRILOPES

Color

GENERATIOM B
Temperature
Raintall

Surface Lolor
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“How can we descr

@ Key Concept

A population can be described by the
traits present and by the number of
iIndividuals who have each trait.



e Building Histograms

Preview the activity.

Explain that you will be prompting students to make
four different histograms with cubes. The histograms
will show different levels of variation and different

distribution of traits.
L; In this activity, we will make histograms for a population of 12 individuals. You can choose how many bars
you think there should be in each histogram and how high each bar should be, based on the instructions for

the activity, but we will only be using 12 cubes.
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Building Histograms

Building Histograms Ensure that students understand that
el B there are multiple correct answers for
each of the prompts on their screens
and that their histograms do not need
to look perfect

1. Make Histogram #1 with no variation.
Make Histogram #2 with low variation.

2.

3. Make Histogram #3 with high variation.

4. Make Histogram #4 with high variation, but a different distribution of traits
than Histogram #3.

There are different possible answers

for each prompt,
histogram is different from your
nei ghbor 6s

Donot spend t oo much
cubes perfectly straight; this is a quick
activity.
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Building Histograms BLJHdiﬂg Histogra ms
Use 12 cubes to create the following histograms for a population of 12 individuals. 1. Follow the instructions on the Building Histograms sheet to create four different histograms showing different variation and
1 Make Histogra ! . :
qeimes The |evel of describes how many different
3. Make Histogra . . .
N traits are present in a population. tells us

than Histogra

how many individuals have each of those traits. We
show this by changing the height of each bar. We will

explore the distribution of traits further in future
lessons.

pNSWer.




Direct students to clean up. Collect

bags of cubes and student sheets ' IT:S! TIHE 10

ﬁ‘iCLE" UP
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Homework
Students practice interpreting histograms to answer questions.

Reading Histograms = Use the four histograms below to answer the questions.

A B

PETRILOPES

HUMEER OF OSTRILOPES

1. Which histogram shows a population that’s all one color? v

,; - 2. Which histogram shows a population with a lot of vaniation? v

L CoLoR

C 3. Which histogram shows a population with mostly yellow ostrilopes and some variation? v
& 80
g
E [
% 4. Which histogram shows the same variation as Histogram B but a different distribution of traits? v
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