
 

Whale Evolution  
Activity Facilitation Guide 
Table Activity 
 
Materials and Set-Up 

 
MATERIALS: 
 
5 animal toys (shark, deer, seal, tiger, and pilot whale) 
5 photographs of animal skulls (shark, deer, seal, tiger, and pilot whale) 
2 game boards: each has an evolutionary tree featuring empty boxes for players to 
place animals and traits 
One hypothesis board 
Cards depicting traits (illustrated) 
Colored tokens to make hypotheses 
5 sets of fossil evidence (skull, mandible and forelimb of ​Maiacetus​, ​Pakicetus​, 
Dorudon​, Pilot Whale, and White-Tailed Deer​) 
Cards depicting 5 animals (skeleton on one side, animal with covering on other side) 
 
SET-UP: 
Requires 1 five-foot or six-foot table. Activity begins with the first board and the five toys on the 
table. The other materials are close at hand. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Whale Evolution​ Activity Facilitation Guide 
Activity Goal Visitors find the closest living relatives among a set of animals using shared 

characteristics. Then they use fossils to investigate the whale lineage from the 
last common ancestor of whales and deer to today.  

Activity 
Summary 

In this two-part activity, visitors explore the idea of common ancestry by 
making hypotheses about relatedness among whales, deer, tigers, seals and 
sharks. They use an evolutionary tree to keep track of their hypotheses and 
observations about these animals. Upon learning that whales and deer are 
closely related, they move to Part 2, in which they compare traits visible in 
modern and fossil skeletons to understand more about whale ancestry. 
Visitors split into two paleontology roles - the lead researcher and the field 
paleontologists. They work together to build a whale evolutionary tree that 
tracks their observations and hypotheses about when and how shared derived 
traits evolved. Then they use the tree to pose and answer questions about the 
nature of change over time, looking particularly at how terrestrial mammals 
evolved to live in marine habitats. 

Learning 
Objectives (what 
visitors think, feel 
and do during the 
activity) 

In the course of doing this activity, visitors will: 
-Make observations of, describe and compare the traits of extinct and extant 
whale relatives 
-Use an evolutionary tree to make hypotheses about evolutionary relationships  
-Use specific characteristics of skulls and skeletons to work out how closely 
the animals are related 
-Use the tree to answer questions about when different traits emerged along 
the whale/artiodactyl lineage  
-Discuss, explain, and debate with family members to make hypotheses, and 
make decisions while building the tree  
-Feel like they are doing science 

Learning 
Outcomes (new 
understandings or 
changes in 
perspective that 
result from activity) 

We anticipate that visitors who participate in the activity are more likely to: 
-Begin to understand more about how scientists use shared derived characters 
to work out relatedness.  
-Better understand how to make and read evolutionary trees and why and how 
scientists use them to represent hypotheses about relatedness, to explore and 
generate questions about evolution of traits, and to represent shared features 
among living things.  
-Understand that certain skeletal features are more useful than external 
features for investigating relatedness between living things.  
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-Think more critically about how much living things can change if given large 
enough spans of time--from mammals that walked on land to ocean creatures 
that could not survive outside of the water. 
-Feel more comfortable and confident engaging with science, independently 
and as a group or family.  

Target Audience Families with children 8-12, but adaptable for all. 

 

 
Activity Flow 
 

What to say What to do 

HOOK  
[INSERT YOUR OWN HERE] 
 
 
 

Differentiate according to audience; 
make sure to invite all family members 
to participate. 

INTRODUCTION 
 
Every living thing, every species on earth is related. 
We all share a common ancestor. And one thing 
that biologists and paleonotologists want to 
understand is how different groups of animals 
evolved over time, to make the huge biodiversity 
that we see today, and how different species 
evolved or branched off from one another, from 
early common ancestors. 
 
And today you are going to be a research team with 
me to investigate the evolution of one of those 
groups of animals.  

 
GUIDED PARTICIPATION 
 
Here are models of 5 animals that are alive today. 
We have a tiger, a shark, a deer, a whale and a 
seal. We want to figure out which ones are most 
closely related to each other. Can you look at them, 
and based on what you see, make a hypothesis 

 
 
 
 
 
 
 
 

Whale Evolution Activity Facilitation Guide - 6/10/19 
3 



 

about which ones are most closely related?  
 
Form 3 groups, based on which ones you think are 
most similar. Form pairs that appear to be the 
closest. You’ll have one animal that stands alone.  
 
This will be your first hypothesis. You’ll have a 
chance to change it later. 
 
Ok great. Does everyone agree? Why did you group 
them the way you did? 
How confident do you feel about your groups?  
 
So this is just your starting hypothesis. 
 
It would be hard to be that confident--you don’t have 
much to go on. It’s common to make assumptions 
based on exactly the same things you did. But 
science shows us that you can’t judge a book by its 
cover. 
 
 
 
This tree is a diagram that scientists use to show 
evolutionary relationships, relationships of living 
things through time. 
 
If you start back here, this is the ancient past, and 
as you go up here, we are going forward in time. 
And these lines represent the passage of time as 
living things evolve, so as you go up the tree, 
something branches off and there’s a new species 
that shares some characteristics with its ancestors 
but is different too. Each of these circles represents 
a feature that is shared by everything that comes 
after. 
 
 
 
 
 
 

 
Emphasize that things that have similar 
features are often closely related. 
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I’m going to take your hypothesis and put it on the 
tree.  
 
Something like: “You chose two pairs of close 
relatives. You put the tiger and the deer. We put 
these together because there is a recent branching 
point, which means it’s a close relative. This branch 
is far in the past. So the most distantly related 
animal goes at the end of that branch.” Now, if we 
place your groupings at the ends of branches of an 
evolutionary tree, they may look something like this. 
Where these are grouped together because they 
share this trait and branched off here from a 
common ancestor. And these the same, and this 
point show where these two groups may have split 
from one another. 
 
 
Give Skull photos 
 
Now, one thing paleontologists have learned is that 
we have to look closer than the surface. What 
happens when we look at the bones of these 
animals? In particular, let’s look at the skulls. What 
do you notice?  
 
Do you see two that look really similar? What about 
these others? 
 
Let’s see if you want to update your hypothesis. 
 
 
 
 
 
 
 
 
 
 

 
 
[Place the toys on the ends of the 
branches and talk about why you are 
placing them where you are. ] 
 
 
 
 
 
[Give photos of skulls to visitors.] 
 

 
 
[Give them a chance to make their own 
observations; you can prompt them to 
look at the shape of the skull--is it long 
or short, presence of cone-shaped 
canine teeth, and a skull made of 
bone, not cartilage.]  
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Now we’ll look at the tree again. Remember how we 
said that we can use the traits that these animals 
have in common to place them on the tree and show 
how they are related. We’ll use this chart to keep 
track.  
 
So let’s start with skull and spine. How many of 
these creatures have a skull and a spine? That’s 
right. All of them do. So you can mark that on the 
chart. Where would you place this trait? So many 
millions of years ago all these things shared this 
characteristic in common. From there, things started 
branching.  
 
How would you place these other three traits and 
the animals on the tree based on your new 
observations? 
 
So, these are the evolutionary relationships for all 
these. 
 
 
 
 
 
 
Is it surprising to you that whales and deer are so 
closely related? How are these giants of the ocean, 
which can’t live on land, close relatives of animals 
that live exclusively on land? Did deerlike animals 
evolve to become whales? Did whale-like animals 
evolve to become deer? What do you think? Do you 
think the most recent common ancestor of whales 
lived ON LAND? Or IN THE OCEAN?  
 
If you think about their most recent common 
ancestor, this place where they split, do you think 
that ancestor would have lived in the ocean or on 
land? [Have them use tokens to make a hypothesis] 
 
Why do you think that? How can we find out the 
answer? 

*In this round, it’s quicker to mark the 
chart for them and then let them place 
the traits and rearrange the animals. 
They’ll have a chance to work through 
the chart themselves in the next round. 
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Now that you’ve made your hypotheses, I’m going to 
ask you to apply what you’ve learned about using 
observations and making trees to try to answer this 
question. And you get to use fossils! 
 
One thing we can do with these trees is use them to 
answer questions. And I have a tree that you can 
use together to solve a question. 
 
You can make a hypothesis and you’ll get a chance 
to revise your hypothesis.  
 
 
Part 2 
 
[Bring out the second tree game board.] This part of 
the activity works more like a game. We’re going to 
assign one of you to be in charge of building the tree 
- you will be the lead researcher. Your colleagues 
are going into the field to collect data on these 
different relatives of whales and deer. You will ask 
them to make observations that you can use to put 
these animals where they belong on the tree. 
 
Lead researcher, these are the animals that your 
colleagues will have skeletal remains or bones for, 
and these are the traits you will need them to look 
for and describe to you. Again, you have a chart to 
help you keep track as they give you their 
information. 
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