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in_st_fﬁgﬁﬁﬁs: Read the information about rock pocket mice and answer the guestions that
follow.

Rock pocket mice are smali, nocturnal animais that live in the American southwest. Based on
fossil evidence, rock pocket mice have lived in this area for about 125,000 years. From studying
the genes of rock pocket mice, scientists can tell that these rock pocket mice had light-colored
fur that was similar in color to the rocky soil in the area. This light-colored coat heiped

camoflauge the rock pocket mice to keep them hidden from owls and other predators that use
sharp vision to spot their prey.

Unit 8.1, UC Copyright, Michigan Technological University 20189, oll rights reserved,
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About 11 thousand years ago, a series of volcanic eruptions produced large patches of black
lava over a 40 mile wide area within the rock pocket mouse territory. These lava flows resulted
in large areas covered in dark rock and soil where the light-colored sandy soil had once been.

As in earlier times, occasionally, a dark-colored fur rock pocket mouse was born into the

population of fight-colored fur mice. Due to the lava flows, the environment in which the mice
lived changed and the rocky soil became dark in color.

Examine the stacked bar graph that shows the distribution of light and dark rock pocket mice
living in Pinacate Peaks:

Pinacate Peaks Rock Pocket Mice 10,000 Years Ago

Population A 100% a Dark
@ 759 « Light
50%
25%
. C% i
o _ Population Population
Google Maps . A B

L__] Sandy Colored Saoil

Rocky Black Soil

3. Complete the graph by shading in what you predict the distribution of light and dark colored
rock pocket mice will be in Population B.

4. For Population B, you predicted the proportion of light and dark colored rock pocket mice by
shading the last column. Support your prediction using your knowledge of natural selection.
a. In Population B, would having a mutation that causes dark fur benefit, harm, or have no
ejfect ih ap Plglation that live on dark, rocky soil?

b. In Population B, will the dark fur mutation affect the rock pocket mice ability to survive
d repr?duce V/\Ihy or why not?
Wk AT aA Hidvde,
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Name:

Hour: Date:

Instructions: You have one class period to complete the assessment below, which contains a total of eight
questions. Good luck!

1. Apopulation is a group of individuals of the same species. Can the percentage of individuals with
certain traits in a population change because the environment changes?* Circle one answer below.

A
¥

a.

C.

d.

Yes, when the environment changes, individuals in a population can change their inherited traits
to better fit the environment, and this changes the percentage of individuals with certain traits
in that population.

Yes, when the environment changes, individuals with certain inherited traits survive and
reproduce and other individuals with different inherited traits die, and this changes the
percentage of individuals with certain traits in a population.

No, the percentage of individuals with certain inherited traits in a population changes randomly
from one generation to the next, never as a result of changes to the environment.

No, the percentage of individuals with certain inherited traits in a population cannot change
because a population is all one species and so will always have the same inherited traits.

2. \Nhlch of the following is TRUE about individuals of the same species?* Circle one answer below.

{

b.

C.

d.

iIndividuals of the same species may have different inherited traits. These different inherited
" traits may cause differences in each individual’s chances of survival and reproduction.

Individuals of the same species have the same inherited traits, therefore each individual has an
equal chance of surviving and reproducing as any other individual of the same age and gender.
Individuals of the same species have the same inherited traits but different acquired traits, such
as what they have learned and skills they have developed. Only these different acquired traits
can cause differences in each individual’s chances of survival and reproduction.

Individuals of the same species may have different inherited traits, but these different traits do
not cause differences in each individual’s chances of survival and reproduction.

fCopyright AAAS Project 2061 Science Assessment website, Retrieved from hilp./fussessment.aaus org/, Used or adapted with permission,

All other items: Copyright, Michigan Technological University 2019. All rights reserved. 1
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Peppered moths have two color varieties, as shown in Image 1:
mostly light (A, circied) with dark dots, and mostly dark (B). These
moths have been studied in England for many years.

In the year 1850, very few dark moths were found in the
population. However, by 1900, nearly ali of the moths were dark,
and very few light moths could be found. Some scientists believed
that this was because of increasing air pollution during this time,
which made the bark of trees darker, as shown in i/mage 2. Darker ~ fmage 17 R —
tree bark made light moths {A) easier for predators to find, e ety
compared to dark moths (B, circled).

In 1956, laws to reduce air pollution in England were passed. This
led to tree bark becoming lighter again. The percentage population

for light and dark moths in England in 1850 and 1900 are shown in
the stacked bar chart.

Distribsution of Light and Dark Moihs from 5858 - 2600
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Part A: Circle one answer in each parentheses in the following sentence:.

Comparing the stacked bar chart for 1900 to what you would expect for the stacked bar chart
2000, you would expect the helght of the bar represermng light moths in the chart roBs

ICapyright ABAS Project 2061 Scignce Assessment website, Retrieved from hitim/dassessiment. gans org/. Used or adapted with permission.

All other items: Copyright, Michigan Technological University 2019, Al rights reserved. 3
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“Eyespots” are a common adaptation in some Michigan insects, such as swallowtail butterfly
caterpillars, shown here with eyespots. Some scientists believe eyespots may help defend against
predators. However, not all caterpillars have this adaptation.

Scientists tracked caterpiflars with and without eyespots for three days. The number of caterpillars
surviving over time is shown in the table below.

With eyespots Without eyespots
0 hours 24 24
40 hours 14 12
80 hours 8 &)

Data after Hossie and Sherratt, 2012. Animal Behavior.

Circle one answer to complete the claim below.

Part A
Claim: E
| would expect the caterpillars with eyespots to become ( m
population over time. ;

ore'f less ) common in the

Then, complete your scientific explanation by supporting your claim with evidence and
reasoning.

Part B

i Fvidence:
I

Part K?C
Refosoning:
[ | :

I
k

ICopyright AAAS Project 2061 Science Assessment website, Retrieved from hitp://ussessinent gadg. org/. Used or adopted with permission.
All other items: Copyright, Michigan Technologicol University 2019. All rights reserved.
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Name: Hour: Date:

Unit 6.4 Lesson 04: Bikini Bottom Tennis

instructions: Read the scenario below. Then, use the information in the scenario, data tables, and

your knowledge of the relationships among change in mation, force, and mass to answer the
questions.

Spongebob and Patrick are practicing tennis to prepare for Spongebob’s upcoming match against
Squidward. Patrick notices that sometimes the ball has greater or lesser change in motion after being
hit, but doesn’t know why. Spongebob thinks that if they
can figure out how to control the change in motion of a
ball, then he will be able to use this information to beat
Squidward in next week’s underwater match. To make
things even more complicated, Bikini Bottom Tennis is
played with three balls of different masses! Spongebob
makes a plan to figure out how to control the change in
motion of any ball that they use in the match.

Spongebob decides to set up three different
investigations:

e In Investigation 1; hewill change the mass of the ball he uses (10 g, 60 g, or 110 g).
e In Investigation 2, he will change the side on which he swings (left side, right side, or overhead).
& Ininvestigation 3, he will change the force he uses to hit the ball (low, medium, and high).

I ail three investigations, he will hit the balls indoors, where water movement and water temperature
are the same. He will record the force, the side on which he swings, and the mass of the kall. He will
measure the change in motion using accelerometers attached to the balls.

Part 1: Investigation Components
1. Whatf.isythe purpose of these investigations?

2. Wha“t are the mdependent varlables in EACH of the m\{(eshga’mons? How do you know?

N
1E

- w&

4k

Copyright, Michigan Technological University 2018, all rights reserved. 1of4
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In Investigation 3, which trial would result in the greatest change in the motion of the ball?
a. Trial G

b. Trial H
¢y Trial
“d. The change in motion will always be the same.

How do you know?

8. After examining the data, Patrick decides that Investigatid';w 2 was not necessary to achieve their
purpose Why do the oinsland 37

- 23 i b
e
)

(ke e
Part 3: Playing the gani&i
The day of the match is here. With his new knowledge about how each of these variables affects the
change in motion of the ball, Spongebob goes out to play. The data from his first six swings are below.

Swing Force on Ball Side of Swing Mass of Ball {(grams)
#1 High Right 60 ¢
#2 High Overhead 10¢
#3 Medium Overhead 60g
#H4 low Right 60 g
#5 Medium Left 10g
6 Low Left 110¢g

9. Examine the data for Swing #1. If the other variables are kept the same, which of the following
balls would result in less change in motion?

a. 10¢g
b. 60g
{c 110 ¢

"d. There is not enough information to teli.

10. Examine the data for Swing #5. If the other variabies are kept the same, which of the following
forces would result in greater change in motion?

a. Low
b Medium
/ C. ,ngh

“d. Thereis not enough informaticn to tell.

11. in WhICh swm‘% would the ball have greates

] cha?ge
ok Wi byl iy

in Lmohon? How dc? jrou know?
\

Nidhst e ond

12.1n WhICh trlal \{vould th

Copyright, Michigan Technological University 2018, alf rights reserved. 3of4
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