MCAS Biology Paper-based Practice Test Answer Key

The practice test is approximately equal to what students experience (common items and matrix items) in a single session
of the MCAS Biology Test. Information about the test design is posted here.

The following pages include the reporting category, standard alignment, practice (if applicable), and point value for each
question on the practice test. An answer is also provided for each selected-response item. A rubric and sample student

responses are included for each constructed-response item.

Item Reporting 2016 . .
Number | Category Standard Practice Points Correct Answer
Evidence,
1 Evolution HS-LS-4-1 | Reasoning, 1 C
& Modeling
Evidence,
2 Ecology HS-LS-2-1 | Reasoning, 1 C&D
& Modeling
3 Heredity HS-LS-3-2 None 1 D
Molecules .
4 to Hs-Ls-1-7 | Mathematics |, B, A
. & Data
Organisms
Evidence,
5 Evolution HS-LS-4-1 | Reasoning, 1 C
& Modeling
Molecules Evidence, Part A B
6 to HS-LS-1-4 | Reasoning, 2
Organisms & Modeling Part B B
7 Evolution HS-LS-4-2 None 1 A
Molecules Evidence,
8 to HS-LS-1-1 | Reasoning, 1 D
Organisms & Modeling
Evidence,
9 Heredity HS-LS-3-3 | Reasoning, 1 D, C
& Modeling
Molecules
10 to HS-LS-1-5 None 1 C E
Organisms
11 Heredity HS-LS-3-3 None 1 A B



http://www.doe.mass.edu/mcas/tdd/sci.html
http://www.doe.mass.edu/frameworks/
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Item Reporting 2016 . .
Number | Category Standard Practice Points Correct Answer
Evidence, Part A C
12 Ecology HS-LS-2-5 | Reasoning, 2
& Modeling Part B D
Molecules Evidence,
13 to HS-LS-1-4 | Reasoning, 1 D
Organisms & Modeling

Module: Students read about a scientific scenario or phenomenon and then answered three 1-point
questions, one 2-point question, and one constructed response question worth 3 points.

Item Reporting 2016 . .
Number | Category Standard Practice Points Correct Answer
14 Ecology HS-LS-2-1 None 1 D
15 Evolution HS-LS-4-2 None 1 D
Evidence,
16 Heredity HS-LS-3-4 Reasoning, 1 A D, &E
& Modeling
Math Part A A
athematics
17 Ecology HS-LS-2-1 & Data 2
Part B D
See scoring guide and sample student responses
18 Ecology HS-LS-2-6 None 3 below.
(Maximum of 3 points)
Item Reporting 2016 . .
Number | Category Standard Practice Points Correct Answer
, Mathematics
19 Heredity HS-LS-3-4 & Data 1 A
Mathematics
20 Ecology HS-LS-2-1 & Data 1 D
Evidence,
21 Evolution HS-LS-4-2 | Reasoning, 1 C
& Modeling
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Item Reporting 2016 . .
Number | Category Standard Practice Points Correct Answer
, Part A B
Evidence,
22 Ecology HS-LS-2-4 | Reasoning, 2
& Modeling
Part B A
, Part A D
Molecules Evidence,
23 to HS-LS-1-1 | Reasoning, 2
Organisms & Modeling Part B c
Molecules Evidence,
24 to HS-LS-1-2 | Reasoning, 1 C
Organisms & Modeling
25 Evolution HS-LS-4-1 None 1 D
Evidence,
26 Heredity HS-LS-1-1 | Reasoning, 1 D, E
& Modeling
Molecules
27 to HS-LS-1-2 None 1 A E
Organisms
Evidence, See scoring guide and sample student responses
28 Evolution HS-LS-4-2 | Reasoning, 4 below.
& Modeling (Maximum of 4 points)
. See scoring guide and sample student responses
29 Heredity | HS-LS-3-3 Mag‘gma“cs 4 below.
ata . .
(Maximum of 4 points)
Evidence, See scoring guide and sample student responses
30 Ecology HS-LS-2-4 | Reasoning, 4 below.
& Modeling (Maximum of 4 points)
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Question 18: Scoring Guide

Score Description

The response demonstrates a thorough understanding of the effects of human activities on

3 biodiversity and ecosystem health. The response clearly describes two characteristics of an
organism that would allow it to become an invasive species. The response also clearly explains why
people are concerned about invasive species being introduced into an ecosystem.

2 The response demonstrates a partial understanding of the effects of human activities on biodiversity
and ecosystem health.

1 The response demonstrates a minimal understanding of the effects of human activities on
biodiversity and ecosystem health.

0 The response is incorrect or contains some correct work that is irrelevant to the skill or concept
being measured.

Question 18: Sample Student Responses

Score | Part Student Response
A Characteristics of an invasive species are that the species has no natural predators in its
new area and is able to reproduce quickly.
3 An invasive species has no natural predators in the area or none adapted to it, which allows
B the species to flourish and reproduce quickly. This can lead to overpopulation, which can
eliminate any population or species in that area which may be prey to the invasive species.
Such can disrupt the natural ecosystem of that area.
A The ability to understand your prey’s mating call in order to lay your eggs in them. Also it had
no predators to keep its population in check.
2 Invasive species can destroy large amounts of the ecosystem with their large numbers and
B | possibly large appetites, decrease the biodiversity of those ecosystems, and could possibly
make the native species in that ecosystem die out.
A The Ormia flies are an invasive species because they have no natural predator and they
have the best traits to survive the environment.
1
B Invasive species do not have natural predators and therefore they cannot be killed by any
organism in the environment.
A 2 characteristics of an organism the ormia fly has that would allow it to become an invasive
0 species are that it could sing and fly
B people would be concernd because the invasive species is different from everything they’ve
seen
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Question 28: Scoring Guide

Score Description

The response demonstrates a thorough understanding of evolution through natural selection. The
response clearly describes how the number of fruit flies that can detect the toxin will most likely

4 | change and clearly explains how this change will occur via natural selection. The response also
clearly describes what will most likely happen to the plants’ production of the toxin and clearly
explains the answer.

3 | The response demonstrates a general understanding of evolution through natural selection.

2 | The response demonstrates a limited understanding of evolution through natural selection.

1 The response demonstrates a minimal understanding of evolution through natural selection.

0 The response is incorrect or contains some correct work that is irrelevant to the skill or concept
being measured.

Question 28: Sample Student Responses

Score

Part Student Response

The number of fruit flys in the population that can detect the toxin will most likely increase

A over the next 25 years.

This prediction will come true because of natural selection. The organisms with the genetic
variation are more suited for their environment. Since these fruit flys can sense the toxin,

B | they won’t go near it, allowing them to produce more offspring that can also sense the toxin.
Flies that do eat the toxic plants won’t have as many offspring to carry on their genes. This
means the toxin-sensing flies will become more common.

Based on the changes in fruit flies, the plants will most likely keep putting out toxins. While
C | more fruit flies will know it’s there, they still aren’t eating the plant. If the toxin is removed,
the plant will be consumed.

A | The population of toxin detecting fruit flies will increase over the next 25 years.

According to natural selections, the fruit flies who eat the toxic plant, because they are
unable to detect the toxin, will reproduce less frequently. If the non-toxin detecting fruit flies
reproduce slower that the toxin detecting ones, then the toxin detecting population will
quickly become larger than the non-toxin detecting population.

The plants production of the toxin will change based on the fruit fly population because if
more flies can detect which plants have the toxin in them, the plants without the toxin will
C | quickly be consumed. If more toxic plants survive to reproduce, the will pass on the
advantageous toxin gene to their offspring. With more toxic plants producing more toxic
offspring, the number of toxic plants will rise.
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A | Their population will increase because they will more successfully be able to reproduce.
It will occur because the fruit flies who can detect the toxin will avoid the plant and be able to
B successfully reproduce. But the flies who cannot detect the toxin will eat the plant and not be
2 able to produce more offspring. Therefore, the population who can detect the toxin will
increase, while the ones that cannot will decrease.
C The plants toxin may change to a different type of toxin that the flies cannot detect. This
would occur via natural selection.
A | The fruit flies with the mutation will reproduce in the next 25 years.
1 B | The flies will pass down the mutation from generation to generation.
C It will increse because the flies will sense it and the plants can keep populating.
A | The fruit flies in the population will decreses in the next 25 years.
B The change will occure when the insect eat up the plants because there is a decrease of
0 toxin that protects the plants and insects are highly populated.
What most likely will happen is that a season will come when the insect will be low in
C | population so the fruit fly will get the chance to produce a new toxin to take over and protect
them from being eaten by the insect when they are back.

Question 29: Scoring Guide

Score

Description

The response demonstrates a thorough understanding of how Mendel’s law of independent
assortment can be observed through patterns of inheritance such as dihybrid crosses. The response
correctly identifies all the possible phenotypes and calculates the ratios for fruit color and fruit
shape. The response also clearly explains what is meant by independent assortment and describes
one way in which the answers support independent assortment of the fruit color and fruit shape
genes.

The response demonstrates a general understanding of how Mendel’s law of independent
assortment can be observed through patterns of inheritance such as dihybrid crosses.

The response demonstrates a limited understanding of how Mendel’s law of independent
assortment can be observed through patterns of inheritance such as dihybrid crosses.

The response demonstrates a minimal understanding of how Mendel’'s law of independent
assortment can be observed through patterns of inheritance such as dihybrid crosses.

The response is incorrect or contains some correct work that is irrelevant to the skill or concept
being measured.
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Question 29: Sample Student Responses

Score | Part Student Response
A 9=red round, 3=red pear, 3=yellow round, 1 yellow pear
12 red to 4 yellow or 3:1 ratio
C | 12 round to 4 pear or 3:1 ratio
4 Independent assortment is when the color of the tomatoes is determined independently from the
shape of the tomatoes, meaning that the color has no effect on the shape. My answers to questions
D a, b, ¢ support the conclusion that the genes for fruit color and fruit shape are sorted independently.
Because you can determine how many plants will be red or yellow without using the alleles for shape,
and you can determine how many plants will produce fruit that are round or pear shaped without using
the alleles for color. So the fruit shape and fruit color genes are sorted independently.
A For this cross, all the possible phenotypes for the tomato are red and round-shaped, red and pear-
shaped, yellow and round-shaped, and yellow and pear-shaped.
B The ratio of fruit color of the tomato with red fruit to offspring with yellow fruit determined by the
Punnett square would be 3:1.
3 C The ratio of fruit shape of the tomato with round-shape to offspring with pear shape determined by the
Punnett square would be 3:1.
Independent assortment is when one of an organism’s traits do not influence another one of its traits.
D One way that the answers to parts a, b, and ¢ support my conclusion is that there is no pattern of
similarity between plant color and plant shape.
A The offspring could have phenotypes such as red fruit with a round shape, red fruit with a pear shape,
yellow fruit with a round shape, and yellow fruit with pear shape.
B 12:4 or 3:1
2 C 12:4 or 3:1
Independent assortment is when you can take two different traits of two crossed genes and determine
D the genotype/phenotype of the offspring. My answers from a, b, ¢ support the conclusion that the
genes for fruit color and fruit shape sort independently because in b and ¢ | determined the
independent ratio for both fruit color and fruit shape.
A For this cross all of the possible phenotypes are red round fruit, yellow round fruit, red pear-shaped
fruit, and yellow pear-shaped fruit.
1 B The ratio of red fruit to yellow fruit according to the Punnett square is 13:4.
C The ratio of round-shaped fruit to pear-shaped fruit according to the Punnett square is 12:4.
D Independent assortment is when alleles are crosses and come out with many possible phenotypes.
A Ff, Rr, rr, ff, FF, RR
B 40%
0
C 50%
D That shape doesn’t have to do with the color there independent because each has a different job.
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Question 30: Scoring Guide

Score

Description

The response demonstrates a thorough understanding of the transfer of energy from one trophic
level to another. The response correctly identifies the organism that acts as both a primary and a
secondary consumer and clearly explains the reasoning. The response clearly shows the ecological
role of the cottontail rabbit by correctly placing the cottontail rabbit label and arrows into the food
web. The response correctly identifies the ecological role of the cottontail rabbit and clearly explains
the reasoning. The response also correctly compares the amount of available energy in the trophic
level of the cottontail rabbit with the trophic level of the bobcat and clearly explains the reasoning.

The response demonstrates a general understanding of the transfer of energy from one trophic level
to another.

The response demonstrates a limited understanding of the transfer of energy from one trophic level
to another.

The response demonstrates a minimal understanding of the transfer of energy from one trophic level
to another.

The response is incorrect or contains some correct work that is irrelevant to the skill or concept
being measured.

Question 30: Sample Student Responses

Score | Part Student Response

The striped skunk eats grass and wild strawberry, which are producers, so it is a primary consumer.
A The striped skunk also eats the white-footed mouse, which is a primary consumer, so it is also a

secondary consumer.

Bobcat
Cottontail|l White-footed Striped
i e
B rabbit mouse skunk
4

Wild
strawberry

Grass

C Cottontail rabbits are primary consumers because they eat producers. The producers in the food web
are grass and wild strawberry.

There would be more energy in the trophic level of the rabbit because the amount of energy
D decreases as you move up the food chain. Only about 10% of the energy available at one trophic
level passes to the next higher trophic level.
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The striped skunk is both a primary consumer and a secondary consumer because it eats both
producers like grass and primary consumers like mice.

Bobcat

White-footed Striped |Cottontail
mouse rabbit

Wild
strawberry

Grass

It is a primary consumer because it eats grass and strawberries.

The cottontail rabbit would have more energy than the bobcat because it is in a lower trophic level.

The skunk is a primary consumer because it eats wild strawberries.

/ Bobcat
F
Cottontail
rabbit

K, White-footed Striped
mouse > skunk

\ >

Grass Wwild
strawberry

The cotton tail rabbit is a primary consumer. It is a primary consumer because it eats plants.

The cottontail rabbit would have more energy in its trophic level than the bobcat.

It is a primary consumer.

Bobcat
White-footed Striped
B
mouse skunk
Cottontail
rabbit 1\
Grass wild
strawberry

It is a primary consumer because it only eats plants.

The rabbit has less energy. The bobcat eats the rabbit.
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The bobcat is a secondary consumer because it eats skunks.

Cottontaill =y Bobcat

rabbit |
& /
\

White-footed Striped
_—
mouse skunk
Grass wild
strawberry

Rabbit is a secondary consumer. It gets eaten by the bobcat.

There is less energy available because the bobcat is bigger.

10




