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Lesson 1:
The Next Great Superhero
 
Directions: Choose a superhero you are familiar with. Use your computer or device to conduct research 
on your superhero and record this information in the table below. Then, create your own superhero and 
answer the questions that follow.
 

Superhero Name:                                                  Superhero’s Alter Ego:

What does the superhero look like? What is their costume?
 
 
 
 
 
 
 

What are the superhero’s special abilities? What can they do that most humans can’t?
 
 
 
 
 
 
 
 

When and how did they become a superhero?
 
 
 
 
 
 
 

What other interesting information is there about the superhero?
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Lesson 1
 

New Superhero’s Name:                                                  New Superhero’s Alter Ego:

What does the superhero look like? What is their costume? Draw their costume!
 
 
 
 
 
 
 

What are the superhero’s special abilities? What can they do that most humans can’t?
 
 
 
 
 
 
 

When and how did they become a superhero?
 
 
 
 
 
 
 

What other interesting information about the superhero is there?
 
 
 
 
 
 
 

 
Discussion Questions:
 

Are there aspects of your new superhero’s powers that you’d argue could actually exist 
someday?

 
What traits does your superhero have that seem realistic versus far-fetched?

 
How could your new superhero develop from current humans?
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Lesson 2:
The Big Dig, Day One
 
Procedure:
 

Work with your partner to rearrange the bones based on the scenario for each day.

 
Record your results for each day using the data table below.

 
Use the Skeletal Resource Manual to construct your final assembly.

 
Fill in your data table based on your interpretation of the final fossil skeleton.

 
Discuss the Big Dig questions listed below with your group:

 
○        What does a paleontologist do?

 
○        What assumptions did you make at the beginning of the activity that made it more 

difficult for you to assemble your final interpretation of the fossils?
 

○        Did the discovery of the new bones cause any conflict within your group? Why or why 
not? Why did they do this?
 

○        Did any of your group members resist changing in light of the new information?
 

○        What information did you get from another group? How did it influence your 
assumptions?
 

○        Did the information in the resource booklet confirm your group’s ideas, or did it cause 
you to rework your arrangement of fossil parts? Explain how.
 

○        Do you think this activity would have been easier or more difficult to do by yourself? 
What about with more than two people?
 

○        Do you think this scenario is typical of how scientists create and revise hypotheses?
 

○        What does your experience with this scenario tell you about the work of scientists?
 

○        From looking at the fossil resource manual, what could you say about how and where 
this animal lived?
 

○        Is it possible for scientists to do studies about events that happened millions of years 
ago?
 

○        What do you think were the three main goals of this activity?
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Lesson 2, Day One
 
Data:
 

  Day 1 Day 2 Day 3 Day 4 Day 5

What do your 
fossils look 
like?

 
 
 
 
 
 
 
 
 
 
 
 
 

       

What type of 
animal do you 
think it is?

 
 
 
 
 
 
 
 
 
 
 
 
 

       

What is it 
about the 
fossils that 
makes you 
think that?
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Lesson 2, Day One
 
Discussion Questions:
 

Did you make any assumptions or inferences at the beginning of the activity that kept you from 
assembling the “right” skeleton (i.e., your final interpretation)? Explain.

 
Did the discovery of new bones cause any conflict within your group? Explain.

 
Did the information from another group influence your assumptions? If so, how?

 
Did the resource booklet confirm your group’s ideas, or did it cause you to rework your 
arrangement of the fossil parts? Explain.

 
From looking at the fossil and the resource manual, what can you infer about how and where this 
animal lived?

 
Is it possible for scientists to study events that happened millions of years ago? How?

 
Analysis Questions:
 
Record a final conclusion on your organism(s) on the lines below.
 

 

 

 

 

 
State one conclusion that many scientists have made about Earth’s past by studying fossils.
 

 

 

 
Identify one limitation of using fossil evidence to understand evolution.
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Lesson 2, Day One
 
Additional Notes:
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Lesson 2:
The Big Dig, Day Two

 
 
Directions: Examine drill cores A and B. They were pulled from the Anza-Borrego desert, east of San 
Diego. Each drill core was collected from a different area within the desert.
 

Measure each layer and sketch a stratigraphic column of drill Core A in your Lab Notebook and 
complete the table that follows.

 
Measure each layer and sketch a stratigraphic column of drill Core B in your Lab Notebook and 
complete the table that follows.

 
Based on the evidence in the drill cores, list the fossils in order from youngest to oldest in your 
Lab Notebook. Approximate the time when each organism lived based on the layers in which it 
was found.

 
Answer the following questions with your group.

 
Data:
 
Sketch of Drill 

Core A Layer Depth (cm) Type of Rock Approximate 
Age Fossils Found

 

Upper
 
 

    

Second
 
 

    

Third
     

Fourth
     

Bottom
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Lesson 2, Day Two
 
Sketch of Drill 

Core B Layer Depth (cm) Type of Rock Approximate 
Age Fossils Found

 

Upper
 
 

    

Second
 
 

    

Third
     

Fourth
     

Bottom
     

 
 
Discussion Questions:
 

In a stratigraphic layer, where would the oldest fossils be located? Where would the youngest 
fossils be located? Why?

 
Why is it important to have multiple drill cores when examining fossils in a stratigraphic layer?

 
What can you infer about fossils found in multiple layers?

 
How can you use the stratigraphic layers to determine if an organism went extinct over time?

 
Why are some layers different lengths and positions in different drill cores? What does this tell 
you about the environment the drill cores came from?

 
Analysis Questions:
 
Describe some of the difficulties you had trying to match evidence found in one drill core with evidence 
found in others. What additional evidence would have helped you make your correlations?
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Lesson 2, Day Two
 
Based on evidence from all four drill cores, which, if any, of the organisms represented by the fossils 
may be from species that are now extinct? Explain.
 

 

 

 

 

 
Which fossil species could have lived at the same time?
 

 

 

 
Using the information below and the list you made, make a time line that shows the time span when 
each species is believed to have been alive. Explain how you determined your answer and whether it is 
based on inference, observation, or a combination of both.
 

Core Layer Geologic Era
4 1 Early Cenozoic
1 2 Early Mesozoic
3 5 Middle Paleozoic
2 5 Early Paleozoic

 
How does your time line reflect the law of superposition?
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Lesson 3
 
Propose what might have caused the changes through time shown on your time line. Explain.
 

 

 

 

 

 
Additional Notes:
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Lesson 3:
Theories of Evolution

 
Activity adapted from Comparing Theories: Lamarck and Darwin lesson created by American 
Association for the Advancement of Science
 
Directions: Read each scenario below. How do these two explanations differ?
 
SCENARIO A: A change in the environment increased competition between birds and resulted in a 
depletion of the food supply in shallow waters. This created a need for short-legged birds to wade into 
deeper water to find enough food to survive, which forced them to stretch their legs, because they didn’t 
want to get knocked over by ocean waves. This stretching caused their legs to get a little longer. When 
these birds produced chicks, the baby birds grew up with the slightly longer legs inherited from their 
parents. These offspring needed to wade out even farther as food became more and more scarce, so 
they stretched their legs even more and made them a little bit longer yet. And their chicks grew up with 
even longer legs inherited from their parents, and so on. Eventually, after many generations of this, the 
legs of these birds were so much longer than the ancestral birds that they could be described as a new 
species.
 

 
 
SCENARIO B: Within the species of ancestral short-legged shore birds, there is a range of leg lengths, 
from a little bit shorter to a little bit longer than the average leg length, and these leg lengths tended to 
run in families (i.e., leg length was hereditary). A change in the environment increased competition 
between the birds, depleting the food supply in the shallow waters. The birds with slightly longer legs, of 
course, could wade out a little farther. As a result, they got more food, lived a little longer, and therefore 
produced more chicks. Those with the shorter legs would tend to starve to death. Since the tendency for 
leg length was already inheritable, the surviving “long-leggers” tended to have more long-legged chicks, 
which likewise tended to get more food and produce more chicks, and so on. Eventually, after many 
generations of this, the average leg length of these birds was so much longer than in the ancestral birds 
(along with other connected changes) that they could be described as a new species.

 

http://sciencenetlinks.com/student-teacher-sheets/comparing-theories-lamarck-and-darwin/
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Lesson 3
 
Directions: Research Darwin and Lamarck’s theories. Create a Paleozoicenn diagram to compare and 
contrast the two theories.
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Lesson 3
 
Directions: Next, create a cartoon to compare and contrast the two theories in the space below.
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Lesson 4:
Birds of a Feather: Adaptations and the 
Environment

 
Procedure:
 
Adapted from Seimens STEM Day activity “Birds of a Feather”
 

Label one of the paper bags “Worms” and the other “Extras.”

 
Each gummy represents one worm. Count 25 green worms and 25 beige worms and place them 
into the paper bag labeled “Worms.” This is the initial number of worms. These amounts are 
already marked for you in the table below.

 
Place the rest of the gummy bears in the bag labeled “Extras.”

 
Shake the “Worms” bag to mix it up.

 
You are going to play the role of a bird that eats worms. Your group must “eat” (pick up) 40 
worms, so decide in advance how many worms each member of your group will “eat” (split this 
as evenly as possible). You must pick up the first worms that you see, regardless of color, and 
place them in the clear plastic bag.

 
As directed by your teacher, scatter the worms on the “grass.” Then, eat!

 
Drop any worms eaten into the “Extras” bag. Then count the total number of green and then 
beige worms remaining “alive” on the grass. Record this information in the table.

 
Data:
 

Generation Green Worms Brown Worms
1 (beginning) 25 25
1 (end)   
2 (beginning)   
2 (end)   
3 (beginning)  
3 (end)   
4 (beginning)   
4 (end)   
5 (beginning)   
5 (end)   
 

  

https://www.siemensstemday.com/educators/activities?c=1&page=1
https://www.siemensstemday.com/educators/activities?c=1&page=1
https://www.siemensstemday.com/educators/activities?c=1&page=1
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Lesson 4
 
Continue to monitor the population through several generations by completing the following steps:

 
After counting the number of surviving worms from Generation 1, allow them to “reproduce” 
with available partners of the same color. Pair the worms and take one worm (of the same 
color) from the “Reserve” bag to represent their offspring.

 
After reproduction occurs, count the total number of worms of each color at the start of the 
round. Record this information in the “Generation 2” (beginning) row.

 
Progress through the round using the same rules as last time.

 
At the end of the round, count the number of worms that survived in each color and repeat the 
steps above until all rows are filled in.

 
Answer the analysis question below.

 
Analysis Question:
 
In this activity, what role did the predator (bird) have in the process of natural selection? How were the 
worms affected over time?
 

 

 

 

 

 
Additional Notes:
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Lesson 5:
Genetic Mutations: The Driving Force of Variation

 
Directions: Use the PhET Natural Selection Online Simulation to observe how mutations affect a 
population of rabbits under the different conditions.
 

For each part of the activity, select the environment (summer or winter) and the indicated 
mutation then click “Add Mate.”

 
Observe the population for two complete generations, press pause, and record your notes in the 
space provided.

 
After two complete generations, add the indicated “Environmental Factor” and observe the 
population for two more complete generations. Press pause and record your notes in the space 
provided.

 
Repeat this process for each different simulation.

 
Simulation 1
 
Conditions: Environment — Summer | Mutation — Brown Fur Color Dominant | Environmental 

Factor — Wolves
Observations:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://phet.colorado.edu/sims/html/natural-selection/latest/natural-selection_en.html
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Lesson 5
 
Simulation 2
 

Conditions: Environment — Winter | Mutation — Brown Fur Color Dominant | Environmental 
Factor — Wolves

Observations:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Simulation 3
 
Conditions: Environment — Summer | Mutation — Brown Fur Color Recessive | Environmental 

Factor — Wolves
Observations:
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Lesson 5
 
Simulation 4
 
Conditions: Environment — Summer | Mutation — Long Teeth Dominant | Environmental Factor — 

Rough Food
Observations:
 
 
 
 
 
 
 
 
 
 
 
 
 
Simulation 5
 
Conditions: Environment — Summer | Mutation — Long Teeth Recessive | Environmental Factor 

— Rough Food
Observations:
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion Questions:
 

How can the model be used to provide evidence for evolution?

 
What factors affect evolution?
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Lesson 6:
Speciation, Extinction, and the Tree of Life
 
Procedure:
 

In this game, you will construct a tree of life by taking turns tracking how species change over 
time. First, establish a turn order to use throughout the game.

 
The person going first should create a simple animal using three LEGO® blocks: one for the 
body, one for the head, and one for an additional feature (a tail attached to the body or maybe a 
mane on the head, for example). Place this animal down on the table (put it near one edge, 
leaving as much space to build off it as possible). This animal actually represents a whole 
species and their typical characteristics.

 
Draw and color a small labeled picture of the species in the space on the next page. Tip: Draw 
the species at the top in the center, as you will need room to draw and label a tree of other 
creatures below it!

 
Place the game cards with pictures on them off to one side.

 
Shuffle the remaining cards (which are filled with text) into a stack and place them facedown 
where all players can reach them.

 
The next player flips the top card from the facedown stack and reads it to the group, following the 
directions on the card. This represents time passing and the birth of a new generation, and may 
cause a change in your species’ genotype and/or environment. Changes in your species are 
permanent and should be carried on to the next generation!

 
The whole group draws the new addition on the tree on the next page.

 
Continue taking turns building your tree of life using the cards.

 
○        Tip: If you’ve run out of pieces to build with, you can take them from the species at the 

beginning of the tree.
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Lesson 6
 

LEGO® Tree of Life Diagram
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Lesson 6
 
Analysis Questions:
 
Why did your LEGO® represent a population instead of an individual?
 

 

 
Which species in your tree are most closely related? How do you know?

 

 

 

 

 

 
What effect did the cards have on your LEGO® species? What caused your LEGO® species to evolve 
over time?
 

 

 

 

 

 
What does the first LEGO® species you created represent?
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Lesson 6
 
What role does extinction play in evolution?

 

 

 

 

 

 

 
Additional Notes:
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Lesson 7:
Examining the Fossil History for Evidence of 
Evolution
 
 
Directions:
 

Observe the bone structures of each of the seven tetrapod limb skeleton cards.

 
Sort the seven tetrapod limb skeleton cards from youngest to oldest.

 
Reevaluate your sequence after viewing the Tetrapod Fossil Chart (given by your teacher).

 
Answer the questions that follow.

 
 
Initial Ordering of Tetrapod Limb Fossils, Youngest to Oldest:
 
 
 
 
 
 

           

 
 
Ordering of Tetrapod Limb Fossils After Examining Tetrapod Fossil Chart:
 
 
 
 
 
 

           

 
Analysis Questions:
 
Explain how the changes to the tetrapod skeletons you observed during today’s lesson could have 
occurred. Give a specific example to support your response.
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Lesson 7
 
Explain how the study of extinct animals’ skeletons provides evidence of how species are related.
 

 

 

 

 

 
Additional Notes:
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Lesson 8:
Comparative Anatomy and Evolutionary Clues
 
 
Directions: Observe the embryos of eight organisms in three different developmental stages. Start by 
observing each embryo in the first table and predict which embryo matches each organism in the 
second table. Revise and update your data when observing each new developmental stage.
 

Embryo Card Observations from Set 
A

Observations from Set 
B

Observations from Set 
C

A

 
 
 
 
 
 
 

  

B

 
 
 
 
 
 
 

  

C

 
 
 
 
 
 

  

D

 
 
 
 
 
 
 
 

  

E
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Lesson 8
 

Embryo Card Observations from Set 
A

Observations from Set 
B

Observations from Set 
C

F

 
 
 
 
 
 
 

   

G

 
 
 
 
 
 
 

   

H

 
 
 
 
 
 
 

   

 
 

Organism
Predictions from Set A 
(write the letter of the 

embryo card)

Revised Predictions 
from Set B (write the 
letter of the embryo 

card)

Revealed Answers from 
Set C (write the letter of 

the embryo card)

Human    
Chick    
Calf    
Tortoise    
Fish    
Hog    
Salamander    
Rabbit    
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Lesson 8
 
Analysis Questions:
 
How did your predictions change between sets A, B, and C? Why did they change?
 

 

 

 

 

 
How do your notes above serve as evidence for the theory of evolution?
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Lesson 9:
Modern Advances Contribute Further Support for 
Evolution
 
Activity 1 Procedure: Read the information below about electrophoresis and then determine the 
relationship between the four different species based on their separated DNA.
 

Electrophoresis
 

Electrophoresis is a laboratory technique used to separate DNA, RNA, or protein molecules based 
on their size and electrical charge. An electric current is used to move molecules to be separated 
through a gel. Pores in the gel work like a sieve, allowing smaller molecules to move faster than 
larger molecules. The conditions used during electrophoresis can be adjusted to separate 

molecules in a desired size range.
 

Electrophoresis is a very broadly used 
technique that, fundamentally, applies electric 
current to biological molecules — usually 
DNA, but can be protein or RNA — and 
separates these fragments into pieces which 
are larger or smaller.
 
It’s used in a variety of applications, including 
forensics for determining the identity of 
individuals that may have been involved in a 
crime, by linking their DNA pattern, their 
electrophoresis pattern, to one that’s in a 

database. The whole basis by which the human genome was done is by something called capillary 
electrophoresis, by separating DNA into shorter pieces and then running them on these 
electrophoresis gels, which allow the patterns of A’s, C’s, T’s, and G’s to be elucidated.
 
Electrophoresis is a very widely used basic research technique which is important for 
understanding the gene and protein function. It is now used in clinical diagnostics, including protein 
research and genetic mutation research, because when proteins or DNA are mutated, they are 
frequently longer or shorter, and show up on an electrophoresis gel differently than normal.
 
DNA’s a very long molecule, so you wouldn't want to run, for the most part, a whole DNA molecule 
from a cell onto a gel. It’s just so big that it would never get into the gel, so what scientists do, and 
what people do in classrooms these days, is to chop up that DNA using things like inscription 
enzymes, which chop up the DNA into more manageable pieces in a reproducible way. And then 
those pieces, depending on how big the pieces are, migrate more or less into the gel farther down 
the box from top to the bottom.
 

Adapted excerpt courtesy of National Human Research Institute (NHGRI)

 

https://www.genome.gov/genetics-glossary/Electrophoresis
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Lesson 9
 

●        Below is an example of a gel electrophoresis comparing the DNA of humans (Species A) to 
three different primate species (species B, C, and D). Examine the number of DNA fragments 
and their size to create a phylogenetic tree that represents the relatedness of these four species.

 

 
Draw a phylogenetic tree based on the gel electrophoresis results.
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Lesson 9
 
Activity 2 Procedure: Read the information below about DNA sequencing and then determine the 
relationship between the four different species based on their DNA sequences.
 

Comparative Genomics
 
Comparative genomics is a field of biological research in which researchers use a variety of tools to 
compare the complete genome sequences of different species. By carefully comparing characteristics 
that define various organisms, researchers can pinpoint regions of similarity and difference.
 
Identifying DNA sequences that have been “conserved” that is, preserved in many different organisms 
over millions of years — is an important step toward understanding the genome itself. It pinpoints genes 
that are essential to life and highlights genomic signals that control gene function across many species. 
It helps us to further understand what genes relate to various biological systems, which in turn may 
translate into innovative approaches for treating human disease and improving human health.

Comparative genomics also provides a powerful tool for studying evolution. By taking advantage of — 
and analyzing — the evolutionary relationships between species and the corresponding differences in 
their DNA, scientists can better understand how the appearance, behavior, and biology of living things 
have changed over time.

As DNA sequencing technology becomes more powerful and less expensive, comparative genomics is 
finding wider applications in agriculture, biotechnology, and zoology as a tool to tease apart the often 
subtle differences among animal species. Such efforts have led to new insights into some branches on 
the evolutionary tree, as well as improving the health of domesticated animals and pointing to new 
strategies for conserving rare and endangered species.

The genomes of almost all living creatures, both plants and animals, 
consist of DNA (deoxyribonucleic acid), the chemical chain that includes 
the genes that code for different proteins and the regulatory sequences that 
turn those genes on and off. Precisely which protein is produced by any 
given gene is determined by the sequence in which four building blocks — 
adenine (A), thymine (T), cytosine (C) and guanine (G) — are laid out 
along DNA’s twisted double-helix structure.
 
Researchers have sequenced the complete genomes of hundreds of 
animals and plants — more than 250 animal species and 50 species of 
birds alone — and the list continues to grow almost daily.
 
Adapted excerpt courtesy of National Human Research Institute (NHGRI)

Image credit: Forluvoft. Public domain, via Wikimedia Commons

https://www.genome.gov/about-genomics/fact-sheets/Comparative-Genomics-Fact-Sheet
https://commons.wikimedia.org/wiki/File:DNA_simple2.svg
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Lesson 9
 
Below is an example of a DNA sequence reading from a common protein that different species share 
(species W, X, Y, and Z). Examine the sequences and count the differences between the base pairs in 
each pair of species. Use the differences in their DNA sequences to create a phylogenetic tree that 
represents the relatedness of these four species.
 

Species DNA Sequence      
Birds A T G C
Crocodiles A T G C
Bears T T C G
 
Count and record the number of differences in the DNA sequences between species.
 

  Crocodiles Bears
Birds   
Crocodiles -  
Bears - -
 
Draw a phylogenetic tree based on DNA sequence results.
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Lesson 10:
The Argument for Evolution
 
Directions: Record notes as you read the article on Turkey and its stance on evolution. Then, using 
your research notes, fill out the template below to create a response to the article.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Introduction:
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Lesson 10
 
Evidence 1 (Supporting Evidence)
 

 

 

 

 

 
Evidence 2 (Supporting Evidence )
 

 

 

 

 

 
Evidence 3 (Supporting Evidence )
 

 

 

 

 

 
Conclusion
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Lesson 10
 
Letter: Write your final letter to the Turkish government, arguing your stance on evolution. [6]
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 


