7th Grade Science
Day 1
Complete “Hold on for your life! Part I”
Day 2
Complete “Hold on for your life! Part II”
Day 3
Read and annotate “Everyday Compound or Poison?” Complete the questions that
follow.
Day 4
Complete Elements, Compounds and Mixtures
Day 5
Complete Kingdom Card sort

Name_________________

Hold on for your life! Part I
Featured scientist: Colin Donihue from Harvard University
Written with: Bob Kuhn and Elizabeth Schultheis
Research Background:
On the Caribbean islands of Turks
and Caicos, there lives a small
brown anole lizard named Anolis
scriptus. The populations on two
small islands, called Pine Cay and
Water Cay, have been studied by
researchers from Harvard
University and the Paris Natural
History Museum for many years.
In 2017, Colin, one of the
scientists, went to these islands to
set up a long-term study on the
effect of rats on anoles and other
Anolis scriptus, the Turks and Caicos anole, on Pine Cay.
lizards on the islands.
Unbeknownst to him, though, a storm was brewing to the south of the islands, and it
was about to change the entire trajectory of his research.
While he was collecting data, Hurricane Irma was developing into a massive category 5
hurricane. Eventually it became clear that it would travel straight over these small
islands. Colin knew that this might be the last time he would see the two small
populations of lizards ever again because they could get wiped out in the storm. It
dawned on him that this might be a serendipitous moment. After the storm, he could
evaluate whether lizards could possibly survive a severe hurricane. He was also
interested in whether certain traits could increase survival. Colin and his colleagues
measured the lizards and vowed to come back after the hurricane to see if they were
still there. They measured both male and female lizards and recorded trait values
including their body size, femur length, and the toepad area on their forelimbs and
hindlimbs.
Colin was not sure whether the lizards would survive. If they did, Colin formed two
alternative hypotheses about what he might see. First, he thought lizards that survived
would just be a random subset of the population and simply those that got lucky and
survived by chance. Alternatively, he thought that survival might not be random, and
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Name_________________

some lizards might be better suited to hanging on for their lives in high winds. There
might be traits that help lizards survive hurricanes, called adaptations. He made
predictions off this second hypothesis and expected that survivors would be those
individuals with large adhesive pads on their fingers and toes and extra-long legs – both
traits that would help them grab tight to a branch and make it through the storm. This
would mean the hurricanes could be agents of natural selection.
Not only did Hurricane Irma ravage the islands that year, but weeks later Hurricane
Maria also paid a visit. Upon his return to Pine Cay and Water Cay after the hurricanes,
Colin was shocked to see there were still anoles on the islands! He took the
measurements a second time. He then compared his two datasets from before and after
the hurricanes to see if the average trait values changed.
Scientific Question: Is there evidence that anoles have adaptations allowing them to
survive better in hurricanes?
What is the hypothesis? Find the two hypotheses in the Research Background and
underline them. A hypothesis is a proposed explanation for an observation, which can
then be tested with experimentation or other types of studies. Having two alternative
hypotheses means that more than one mechanism may explain a given observation.
Experimentation can determine if one, both, or neither hypotheses are supported.
Scientific Data:
Use the data below to answer the scientific question:
Male (n = 39)
Average Body Size
(mm)
Average Femur
Length (mm)
Average Forelimb
Toepad Area (mm2)
Average Hindlimb
Toepad Area (mm2)

Before Hurricane
SE Female (n = 39)

SE

Male (n = 61)

After Hurricane
SE Female ( n = 52)

SE

56.91

0.89

44.11

0.40

53.68

0.75

43.52

0.49

12.99

0.21

9.9

0.19

11.81

0.19

9.31

0.12

1.93

0.06

0.93

0.03

2.03

0.07

1.13

0.05

3.05

0.09

1.44

0.05

3.1

0.1

1.76

0.07

*Standard error (SE) tells us how confident we are in our estimate of the mean, and depends on
the number of replicates in an experiment and the amount of variation in the data. A large SE
means we are not very confident, while a small SE means we are more confident.

What data will you graph to answer the scientific question?
Independent variable(s):
Dependent variable(s):
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Name_________________

Below are graphs of the data: Identify any changes, trends, or differences you see in
your graphs. Draw arrows pointing out what you see, and write one sentence describing
what you see next to each arrow.

14

58

Average femur length (mm)

Average body size (mm)

60
56
54
52
50
48
46
44
42

13
12
11

Before

Before

After
10

After

40

9
8

Male

Female

Male

Sex

Sex
3.7

Hindlimb toepad area (mm2)

2.3

Forelimb toepad area (mm2)

Female

2.1
1.9
1.7
1.5

3.2
2.7
2.2

Before
After
1.7

1.3
1.1
0.9
0.7

Before
After

1.2
0.7

Male

Female

Sex

Male

Female

Sex

Interpret the data:
Make a claim that answers the scientific question.
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Name_________________

What evidence was used to write your claim? Reference specific parts of the table or
graphs.

Explain your reasoning and why the evidence supports your claim. Connect the data
back to what you learned about how traits may be adaptive and help anoles better hold
on tight during hurricane winds.

Did the data support one, both, or neither of Colin’s two hypotheses? Use evidence to
explain why or why not. If you feel the data were inconclusive, explain why.
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Your next steps as a scientist: Science is an ongoing process. What new question(s)
should be investigated to build on Colin’s research? How do your questions build on
the research that has already been done?
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Hold on for your life! Part II
Featured scientist: Colin Donihue from Harvard University
Written with: Bob Kuhn and Elizabeth Schultheis
In Part I the data showed that, after the hurricanes, anole lizards had on average larger
bodies, shorter legs, and larger toe pads. The patterns were clear and consistent across
the two islands, indicating that these traits are adaptations shaped by natural selection
from hurricanes. At this point, however, Colin was still not convinced because he was
unable to directly observe the lizards during the hurricane.
Research Background:
Colin was unable to stay on Pine
Cay and Water Cay during the
hurricanes and directly observe the
lizards. To be more confident in his
explanation, Colin needed to find out
how lizards behave in hurricaneforce winds. He thought there were
two options for what they might do.
First, he thought they might get
down from the branch and hide in
tree roots and cracks. Alternatively,
The leaf blower setup. Lizards were filmed perching on a
they might hold onto branches and
dowel as wind speeds from the leaf blower were gradually
ride out the storm. If they tried to
increased until the lizard couldn't hold on any longer and was
hold on in high winds, it would make
blown into the soft padding and net.
sense that traits like the length of
their limbs or the size of their toepads would be important for their survival. However, if
they hid in roots or cracks, these traits might not be adaptations after all.
To see how the lizards behaved, Colin needed to design a safe experiment that would
simulate hurricane-force winds. He bought the strongest leaf blower he could find, set it
up in his hotel room on Pine Cay, and videotaped 40 lizards as they were hit with high
winds. Colin first set up this experiment to observe behavior, but he ended up learning
not only that, but a lot about how the traits of the lizards interacted with high winds.
To begin the experiment, Colin placed the anoles on a perch. He slowly ramped up the
wind speed on the leaf blower until the lizards climbed down or they were blown,
unharmed, into a safety net. He recorded videos of each trial and took pictures.
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Scientific Question: Is there evidence that traits of anoles are adaptations allowing them
to survive better in hurricanes?
Scientific Data:
Use the following images and notes from Colin to answer the scientific question:
46 MPH
74 KPH

74.5 MPH
120 KPH

102 MPH
164 KPH

108 MPH
174 KPH

59 MPH
95 KPH

63 MPH
101 KPH

81.5 MPH
131 KPH

102 MPH
64 KPH

104 MPH
167 KPH

43 MPH
69 KPH

106 MPH
170 KPH

106 MPH
170 KPH

106 MPH
170 KPH

106 MPH
170 KPH

106 MPH
170 KPH

111 MPH
179 KPH

108 MPH
173 KPH

111 MPH
179 KPH

108 MPH
173 KPH

LIZARD D

LIZARD C

LIZARD B

LIZARD A

0 MPH
0 KPH
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Name_________________

111 MPH
179 KPH

108 MPH
173 KPH

111 MPH
179 KPH

108 MPH
173 KPH

108 MPH
173 KPH

108 MPH
173 KPH

108 MPH
173 KPH

111 MPH
179 KPH

111 MPH
179 KPH

LIZARD E

LIZARD D

106 MPH
170 KPH

To Colin’s surprise, the vast majority of the lizards chose to hang on during the trials.
Even more shocking were the observations of what happened as wind speeds
increased. Colin observed that the lizards situated themselves on the perches with their
elbows tucked in close to their bodies, but with their back legs sticking out on either side
of the branch. As the wind speed increased, their legs, particularly their thighs, caught
wind like a sail, eventually resulting in their hindquarters being blown off the perch.
Once half their body was aloft, they soon lost grip altogether.

Interpret the data:
Make a claim that answers the scientific question.
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Name_________________

What evidence did you use to write your claim? Reference specific parts of the images.

Consider the data from the two experiments together – the natural island observations
and the leaf blower experiment. Use the data from the leaf blower experiment to support
or refute your argument from Part 1.

Your next steps as a scientist: Science is an ongoing process. What new question(s)
should be investigated to build on Colin’s research? How do your questions build on
the research that has already been done?

Data Nuggets developed by Michigan State University fellows in the NSF BEACON and GK-12 programs
4

Everyday Compound or Poison?

Everyday Compound or Poison?
by ReadWorks

periodic table

All elements found on the periodic table have certain distinct properties. Elements are single types of
atoms, while atoms are the fundamental building blocks of all matter. Gold, for instance, is a soft,
naturally occurring metal known for being beautiful and desired. Gold is malleable, and while it is
found naturally in the environment, it is often reworked and incorporated into fine jewelry. Oxygen is a
necessary and naturally occurring element. It's an invisible, odorless gas that's a crucial part of the air
we breathe and necessary for our bodies to function properly. Often, elements like those noted are
combined in varying ways to create new chemical substances.
Chemical substances react in certain ways and also have certain discernible properties. For instance,
when an oxygen atom and two hydrogen atoms come together they form water, which is essential to
life. When the atoms of a specific substance are regrouped, a new substance is formed with often
vastly different properties from the original substance. Occasionally something completely harmless,
or even necessary, can become dangerous or lethal when its molecules (a grouping of two or more
atoms) are regrouped.
The components of table salt are a good example of how different substances can look when their
atoms are rearranged. Common table salt, also known as sodium chloride, is an interesting chemical
compound because, while it is commonly consumed by humans, when you separate its elementssodium and chlorine-you are left with something quite different from the edible seasoning known as
salt.
The components of salt are sodium and chlorine, both of which are harmful for human consumption
and even contact. Sodium requires great care when being handled. If it comes into contact with water,
the reaction can be flammable, while powdered sodium has the potential to be combustible
(explosive) in oxygen or air.
Chlorine, meanwhile, is an extremely caustic and dangerous substance. Chlorine is used primarily as
ReadWorks.org · © 2013 ReadWorks®, Inc. All rights reserved.
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a cleaning agent; it is commonly used in swimming pools to render them sanitary, but is mixed with
other chemicals and diluted for these purposes. This is what makes it safe for people to swim in
swimming pools.
Chlorine has also had other, more dangerous uses in the past. Chlorine is a toxic gas that is
extremely harmful to the respiratory system and may also react with certain flammable materials.
When chlorine reacts with the mucous of the lungs, it can create a potentially lethal compound known
as hydrochloric acid. During World War I, chlorine gas was used by Germany as a chemical weapon.
It only takes a few deep breaths of the gas, at a certain potency, to cause death.
Hydrochloric acid, a clear solution of hydrogen and chlorine in water, has other uses, however,
including household cleaning and food processing. It's also found naturally in the body's gastric acid.
Hydrochloric acid is found in food-grade purification levels in products such as aspartame, fructose
and citric acid, as well as in gelatin production.
Another, perhaps more familiar, example of atoms being regrouped to form a different compound is
carbon monoxide and carbon dioxide. These gases are mentioned often and frequently mistaken for
one another, but each serves very different purposes. The scientific difference between the two
compounds is the number of oxygen atoms bonded with the carbon atom. But the general difference
-the one we notice as humans-is quite significant.
Both carbon monoxide and carbon dioxide are colorless, odorless gases. Carbon monoxide occurs
naturally in animal metabolism, plant photosynthesis, volcano eruption, forest fires and other
combustion. It also comes from manmade processes like operating a stove. When carbon monoxide
accumulates in a contained area, it can become lethal to humans. People who directly inhale enough
carbon monoxide will lose consciousness and eventually die.
Carbon dioxide, on the other hand, occurs naturally in the atmosphere. One way carbon dioxide is
produced is through the breathing processes of humans and animals. Carbon dioxide is also emitted
in the burning of fossil fuels. Additionally, carbon dioxide can be found in lakes and at the bottom of
the ocean.
While carbon dioxide occurs naturally and is not known to be as harmful as carbon monoxide, it can
still be dangerous to humans when inhaled in certain quantities.
Slight chemical changes can radically modify the characteristics of a compound, and we don't have to
look to radically different elements to find enormous differences. Sometimes only a small difference in
chemical composition results in a very important alteration.
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Everyday Compound or Poison? - Comprehension Questions

Name: ___________________________________ Date: _______________

1. . What happens when the atoms of a substance are regrouped?
A. gold becomes malleable
B. the atoms break apart and disappear
C. a new substance is formed
D. the substance stays the same

2. The creation of carbon monoxide is an effect. What is one cause?
A. the regrouping of the atoms in table salt
B. the burning of fossil fuels
C. cleaning swimming pools
D. operating a stove

3. Table salt can be separated into sodium and chlorine. Sodium is explosive. Chlorine
is a gas that can kill people.
What can be concluded from the statements above?
A. A harmful compound can become harmless when its elements are separated.
B. A harmless compound can become harmful when its elements are separated.
C. Breaking a compound into its separate elements has no noticeable effects.
D. Breaking a compound into its separate elements can create carbon dioxide.

4. Based on the information in the passage, what is true of gases?
A. Some, but not all, gases are harmful to humans.
B. Any gas with carbon in it is not harmful to humans.
C. All gases are harmful to humans.
D. No gases are harmful to humans.

5. What is this passage mainly about?
A. Germany's use of chlorine in World War I as a chemical weapon
B. hydrochloric acid, aspartame, fructose, citric acid, and gelatin production
C. the similarities and differences between carbon dioxide and carbon monoxide
D. changes in chemical compounds and the effects of those changes
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6. Read the following sentences: "When the atoms of a specific substance are
regrouped, a new substance is formed with often vastly different properties from the
original substance. Occasionally something completely harmless, or even necessary,
can become dangerous or lethal when its molecules (a grouping of two or more atoms)
are regrouped."
What does the word properties mean above?
A. extremely large amounts
B. places where experiments are done
C. qualities or characteristics
D. elements or compounds

7. Choose the answer that best completes the sentence below.
Oxygen by itself is not harmful; _______, it can become harmful when combined with
carbon.
A. however
B. for instance
C. in summary
D. namely

8. What is hydrochloric acid?
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9. What is hydrochloric acid used for?

10. Should people make changes to chemical compounds? Support your answer with
evidence from the passage.
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Elements, Compounds, and Mixtures

Classify each of the models below by placing the correct label in the blanks below
and provide evidence to support your answer:
D= Mixture of elements
A= Element
E= Mixture of compounds
B= Elemental Molecule
F= Mixture of elements and compounds
C= Compound Molecule
Each circle represents an atom and each different color represents a different kind of
atom. If two atoms are touching then they are bonded together.
1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

Classification Kingdom Activity
Directions:



Students should use the dichotomous key to help sort the organism cards into kingdoms
After creating kingdom groups, students should explain the characteristics of each group

1. A. unicellular
B. multicellular

Go to 2
Go to 3

2. A. prokaryote
B. eukaryote

Go to 5
Kingdom Protista

3. A. producer/autotroph
B. consumer/heterotroph

Kingdom Plantae
Go to 4

4. A. no cell wall
B. has a cell wall

Kingdom Animalia
Kingdom Fungi

5. A. lives in extreme, harsh environments
B. lives in milder environments

Kingdom Archaebacteria
Kingdom Bacteria

*If you cannot determine, say Bacteria

Kingdom Archaebacteria
Characteristics ______________________________________________________________
__________________________________________________________________________
Organism Card Numbers _____________________________________________________
Kingdom Bacteria
Characteristics ______________________________________________________________
__________________________________________________________________________
Organism Card Numbers _____________________________________________________
Kingdom Protista
Characteristics ______________________________________________________________
__________________________________________________________________________
Organism Card Numbers _____________________________________________________
Kingdom Fungi
Characteristics ______________________________________________________________
__________________________________________________________________________
Organism Card Numbers _____________________________________________________
Kingdom Plantae
Characteristics ______________________________________________________________
__________________________________________________________________________
Organism Card Numbers _____________________________________________________
Kingdom Animalia
Characteristics ______________________________________________________________
__________________________________________________________________________
Organism Card Numbers _____________________________________________________

Classification Kingdom Activity Organism Cards

1.

4. This tiny organism

2.

3.

5.

6.

8.

9.

spends its day reproducing
rapidly (about once every
20 minutes), often inside
the bodies of other
organisms. Its genetic
material is not contained
inside a nucleus.

7.

10. This very small, 11.
thin organism spends
its day using its
flagellum to propel
itself through pond
water. If sunlight is
available, it can make
its own food.

12.

Classification Kingdom Activity Organism Cards

13.

14.

15.

16.

17. This organism spends 18.
its day attached a hard
underwater surface. Water
currents flowing through it
provide the organism with
food and oxygen and remove
its wastes. It has no organs,
but some of its cells have
specialized jobs.

19.

20.

22.

23.

21.

24. This rather soft,
low-lying organism
spends its day taking
nutrients from a rotten
log through its hyphae.
It continues to undergo
cell division and grow
larger.

