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Lesson 2 Exit Ticket:
The Big Dig

Many people enjoy eating a cool and refreshing dessert in the summer called the “crown jewel layer
cake.” It is made by creating several layers of cake with different types of Jell-O inside.
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1. How is the crown jewel layer cake similar to the fossil evidence analyzed by scientists to
understand evolution? Explain by describing the two similarities between the cake and fossil

evidence. [2]

2. According to the picture of the crown jewel layer cake above, evaluate the following statement:

[1]

“If the Jell-O cubes represent fossils, then the blue Jell-O cubes were added to the cake after the orange
Jell-O cubes because of their placement in the cake.”

A. True

B. False

Exit Ticket continues on next page!
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Lesson 2

Lilly and her friends were digging a hole at the park near her house when they came upon a fossil. After
some research, Lilly discovered that it was a fossilized fern commonly found in the desert

several hundred thousand years ago. Later Lilly learned that several fossilized fish were found buried
underground at a nearby construction site. The fossils were estimated to be about 20 million years old
and were intact (whole — not broken into pieces).

3. Based on this fossil evidence, how could the environment in Lilly’s neighborhood have changed
over time? [1]
A. The neighborhood has always been a desert environment.

The neighborhood was once covered by water and then changed into a desert
environment.

C. The neighborhood was once a desert environment and then changed to be covered by
water.

D. The neighborhood has always been covered by water.
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Lesson 3 Exit Ticket:
Theories of Evolution

1. Below are examples of the four factors that contribute to Darwin’s theory of evolution by natural
selection. Match the letter of the term with the correct example. [2]

Overpopulation
Competition
Variation
Selection
A. In a population of lizards, some have green skin and others brown or gray skin.

Additionally, the lizards differ in the length of their legs; some have shorter legs while
others have long legs.

B. The lizards’ ecosystem also has several species of snapping turtles that feed on one
type of frog, called Xenopus laevis.

C. Recently two species of snapping turtles have increased their population dramatically.
Most areas around the lake in which they live are now crowded with turtles.

D. The brown lizards reproduce more frequently and have higher rates of survivability
because birds that prey on lizards can easily spot and capture green lizards when they
run over the topsoil.

2. Ancestors of the lizard population all had short legs. Use Darwin’s theory of natural selection to
explain how the legs of lizards could have become longer over many generations. [2]

3. Evaluate the following statement: [1]

“Only groups of organisms evolve, individuals never evolve.”
A. True

B. False
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Lesson 4 Exit Ticket:
Birds of a Feather: Adaptations and the
Environment

Infections caused by bacteria are often treated by medications called antibiotics. Antibiotics are designed
to kill bacteria so they cannot reproduce, ending the infection and healing the sick person.

Due to natural variation in bacteria populations, some bacteria have a mutation that makes them
resistant to antibiotics. This means that antibiotics often do not kill them, and they can go on to
reproduce. An example of this is shown below.
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Image credit: How Antibiotics Contribute to Resistance. (Figure adapted from an image courtesy of the University of California Museum
of Paleontology’s Understanding Evolution)

1. After the antibiotic was applied, were the bacteria represented by the purple or orange symbols
most fit? Explain your response using evidence from the diagram. [2]

2. Would it be accurate to say that the bacteria evolved because they wanted to survive?

Why or why not? [2]
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https://evolution.berkeley.edu/evolibrary/article/0_0_0/bergstrom_03
https://evolution.berkeley.edu/evolibrary/article/0_0_0/bergstrom_03

Lesson 5 Exit Ticket:
Genetic Mutations: The Driving Force of Variation

Octopus eyes are complex structures with multiple parts that work together so they can see the world
around them. Octopus eyes have:

e A lens that focuses light to form an image on the retina.

A retina with many photoreceptor cells that contain light-sensitive molecules. Photoreceptor
cells respond to light and send signals to nerve cells. The nerve cells carry visual information

from the eye to the brain.
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In a population of octopuses, most of the octopuses have the genotype (ii), which results in a lens that
produces fuzzy images. A few of the octopuses have a new allele (I) that results in a better lens that
produces sharper, clearer images. (Assume that the | allele is dominant relative to the i allele.) A

scientist who observed this predicted:

“The new allele (I) will become more common in this octopus population over many future generations.

1. Evaluate the accuracy of the scientist’s statement. Use your knowledge of variation and
natural selection to support your response. [3]
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Lesson 6 Exit Ticket:
Speciation, Extinction, and the Tree of Life

The table below shows three traits that are present in three related tree species.

Table 1: Comparison of Three Traits in Trees

Tree Species Bark Texture Leaf Type Root Depth
Species A Smooth Compound Shallow
Species B Furrowed Simple Moderately deep
Species C Smooth Compound Shallow

The phylogenetic tree diagrams below show two possible evolutionary relationships between the three
species.

Tree 1 Tree 2
A B C A C B

Question and figures adapted from the New York State Education Department.Science Regents
Examinations: Living Environment August 2016. https://www.nysedregents.org/livingenvironment.

1. Which phylogenetic tree diagram shows the most probable evolutionary relationship

between the three species? Use evidence and reasoning to support your response. [3]

2. Onthe Tree 1 diagram above, label the part of the phylogenetic tree that represents a common
ancestor between all species (A, B, and C) with a %. [1]

Exit ticket continues on next page!
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Lesson 6

3. Evaluate the scientific accuracy of each statement by circling true or false. If the statement is
false, rewrite it on the lines below to make it true. [2]

A. Natural selection causes evolution by changing the

inherited traits of an individual over time. true false

B. Natural selection occurs over many generations and

therefore evolution takes a long amount of time. true false
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Lesson 7 Exit Ticket:

Examining the Fossil History for Evidence and
Evolution

Directions: Read the text excerpt below and respond to the following questions.

Analogy, in biology, means similarity of function and resemblance of structures that have different
origins. For example, the wings of a fly, a moth, and a bird are analogous because they developed
independently as adaptations to perform a common function — flying. The presence of the
analogous structure — in this case, the wing — does not reflect evolutionary closeness among the
organisms that possess it.

In many cases, analogous structures tend to become similar in appearance by a process termed
convergence. An example is the convergence of the streamlined form in the bodies of squid,
shark, seal, porpoise, penguin, and ichthyosaur, animals of diverse ancestry. They are classified,
however, in separate and distinct families, sharing characteristics that have evolved independently
in response to similar environmental challenges.

Adapted from Encyclopedia Britannica

1. Based on the text above, describe the main difference between analogous and homologous
structures. [1]

Exit ticket continues on next page!
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https://www.britannica.com/science/wing-anatomy
https://www.merriam-webster.com/dictionary/adaptations
https://www.merriam-webster.com/dictionary/diverse
https://www.britannica.com/science/analogy-evolution

Lesson 7

Diagram 1: Leaf modifications found in different plants

domain, via Wikimedia Commons CC BY 2.0, via Wikimedia
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Image credit: User:Mattes, Public Image credit: Jessie Hirsch,
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2. Why are the leaves in Diagram 1 considered homologous structures? [1]

They all have similar appearances.
They are all in similar positions on the plant and perform similar functions.

They are all modifications of a leaf that have been derived from a common ancestor.

o 0 ® »

They all use photosynthesis.
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https://commons.wikimedia.org/wiki/File:Bougainvillea_blossoms_and_bracts-001.jpg
https://commons.wikimedia.org/wiki/File:Pea_tendrils.jpg
https://creativecommons.org/licenses/by/2.0

Lesson 8 Exit Ticket:
Comparative Anatomy and Evolutionary Clues

Pelvic bones are primarily used to support weight in organisms when they change from standing to
sitting positions. They help to support some of the internal organs, like the intestines, but overall they
help an organism to balance while standing. The diagram below shows a vestigial structure (pelvic
bones) in the modern dolphin.

Anatormy of a Dolphin
[Delphimdas)

Elowm Hola

Mdian Moboh

Image credit: WikipedianProlific, vector version by Wilfredor, CC BY-SA 4.0, via Wikimedia Commons

“Vestigial structures do not help us understand the theory of evolution because they aren’t used by the
organism anymore.”

1. Evaluate the accuracy of this statement. Explain using evidence and your knowledge

of common ancestry to support your response. [3]
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https://commons.wikimedia.org/wiki/File:Dolphin_Anatomy.svg
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Lesson 9 Exit Ticket:

Modern Advances Contribute Further Support for
Evolution

The table below shows segments of DNA present in one trait for three related reptile species.

Table 1. Comparison of DNA Sequences in Three Lizard Species

Lizard Species s DIk
equences
Species A C G A T A
Species B C G A T A
Species C G C T A T

1. Inthe box below, draw a phylogenetic tree that represents the evolutionary relationships
between the three lizard species. [2]

2. Identify one advantage of using modern techniques like DNA sequencing as evidence to
understand evolution. [1]
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