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MEA 2016–17

Science Grade 11

The table below shows the entire eleventh grade science test design. Scores are based on common items only, 
half of which are released and can be found in this document.

Item Information Chart
Please refer to the item information chart on the next page for in-depth information on each science 
released item. The released item numbers in the chart correspond to item numbers in the practice 
test and on the MEA Item Analysis Report.

Constructed-Response Scoring Guides
A constructed-response scoring guide includes score point descriptions used to determine the score. 
Training notes that follow the scoring guide provide in-depth descriptions or particular information also 
used to determine the score.

Student Work
At least one sample student response is provided for each score point with annotations that explain 
the reasoning behind the assigned score.

Test Design

Content  
AreA

Common
Field test

items

totAl items 
per student

BAse testing  
time

points

mC Cr mC Cr mC Cr

Science 40 4 8 1 48 5 120 min. 56

Each item on the MEA measures a content standard of Maine’s 2007 Learning Results.

Science Content Standards Assessed on the MEA

D. The Physical Setting
 1. Universe and Solar System
 2. Earth
 3. Matter and Energy
 4. Force and Motion

E. The Living Environment
 1. Biodiversity
 2. Ecosystems
 3. Cells
 4. Heredity and Reproduction
 5. Evolution



MEA RELEASED ITEMS – MAY 2017 SCIENCE ASSESSMENT – GRADE 11

2MEA_16-17_Science_G11_Released

G
ra

d
e 

11
 S

ci
en

ce
 R

el
ea

se
d

 It
em

 In
fo

rm
at

io
n

R
el

ea
se

d
 It

em
 N

u
m

b
er

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

P
ra

ct
ic

e 
Te

st
 P

ag
e 

N
u

m
b

er
2

2
2

3
3

3
4

4
4

4
4

5
5

5
5

6
6

6
7

7
8

9

C
o

n
te

n
t 

S
tr

an
d

  
(M

ai
n

e 
20

07
 L

ea
rn

in
g 

R
es

ul
ts

)
E.

5.
d

D.
3.

b
E.

5.
b

D.
3.

d
E.

3.
g

D.
4.

c
E.

1.
b

D.
3.

c
D.

3.
a

E.
4.

d
D.

2.
b

D.
4.

e
D.

3.
l

D.
1.

b
E.

4.
b

D.
4.

f
D.

2.
d

D.
3.

h
E.

1.
d

D.
2.

a
D.

1.
c

E.
2.

b

D
ep

th
 o

f 
K

n
o

w
le

d
g

e 
C

o
d

e
2

2
2

2
1

2
2

2
2

2
2

3
2

1
2

2
2

2
2

3
2

3

It
em

 T
yp

e
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
CR

CR

P
o

ss
ib

le
 P

o
in

ts
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
4

4

A
n

sw
er

 K
ey

D
C

A
C

D
D

D
A

B
B

C
C

A
C

D
C

B
B

B
B

%
 W

h
o

 C
h

o
se

 A
 o

r 
E

ar
n

ed
 1

 P
o

in
t

4
23

60
8

8
4

3
56

16
23

23
21

43
13

27
15

15
24

23
16

25
24

%
 W

h
o

 C
h

o
se

 B
 o

r 
E

ar
n

ed
 2

 P
o

in
ts

1
8

4
20

28
8

23
3

48
33

15
12

10
10

10
25

64
40

44
44

26
34

%
 W

h
o

 C
h

o
se

 C
 o

r 
E

ar
n

ed
 3

 P
o

in
ts

4
52

25
46

34
28

6
31

15
28

48
36

27
68

19
46

7
24

23
26

28
25

%
 W

h
o

 C
h

o
se

 D
 o

r 
E

ar
n

ed
 4

 P
o

in
ts

91
16

11
26

30
60

68
9

21
15

13
30

20
8

42
12

12
11

9
13

12
7

S
ta

te
w

id
e 

A
ve

ra
g

e 
S

tu
d

en
t 

S
co

re
1.

3
1.

2

C
o

n
te

n
t 

S
tr

an
d

s:
 S

ee
 “

M
D

O
E

 R
eg

ul
at

io
n 

13
2–

Le
ar

ni
ng

 R
es

ul
ts

: P
ar

am
et

er
s 

fo
r 

E
ss

en
tia

l I
ns

tr
uc

tio
n”

 a
t

ht
tp

://
w

w
w

.m
ai

ne
.g

ov
/e

du
ca

tio
n/

lre
s/

pe
i/i

nd
ex

.h
tm

l.

It
em

 T
yp

e:
 M

C
 =

 m
ul

tip
le

 c
ho

ic
e,

 C
R

 =
 c

on
st

ru
ct

ed
 r

es
po

ns
e

A
n

sw
er

 K
ey

: t
he

 le
tte

r 
of

 th
e 

co
rr

ec
t a

ns
w

er
 c

ho
ic

e



MEA RELEASED ITEMS – MAY 2017 SCIENCE ASSESSMENT – GRADE 11

3MEA_16-17_Science_G11_Released

Constructed-Response Item 21

MEA Science Grade 11 Released Items – Student Work 

166174A Common, CMN Constructed Response EQ

21. The data table below shows the ages of five of the oldest materials found in our solar system.

Name

Northwest Africa 2364

Norite clast B

Zircon

Acasta Gneiss

Genesis Rock

Location
Found

Africa

Moon

Australia

Greenland

Moon

Sample
Type

Meteorite

Lunar rock

Mineral 

Metamorphic rock

Lunar rock

Age
(billion years)

4.57

4.46

4.37

4.0

4.0

Ages of Five Materials in Our Solar System

a. Describe how evidence from the data table can be used to support the claim that our solar system formed 
about 4.6 billion years ago.

b. Explain why Earth’s oldest rock, Acasta Gneiss, is younger than the oldest meteorite, Northwest Africa 2364.
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Training Notes for Constructed-Response Item 21

a. The ages of materials in our solar system can be used to estimate how long ago it was formed. Because 
the oldest sample, a meteorite, is about 4.57 billion years old, this supports the idea that our solar system 
must be at least as old as the oldest material.

b. Earth’s rocks (such as Acasta Gneiss) are constantly changing, and new rock forms as old rock is 
destroyed [metamorphism]. The meteorite has not changed since it was first formed so it is older than 
Earth’s oldest rock.

Scoring Guide for Constructed-Response Item 21

Score Description

4

The response demonstrates a thorough understanding of the age, origin, and process of 
the formation of the universe as currently understood by science. The response uses two 
pieces of evidence from the data table to support the claim that Earth formed at about the 
same time as our solar system and explains why Earth’s oldest rock, Acasta Gneiss, is 
younger than the oldest meteorite, Northwest Africa 2364. The response has no errors or 
omissions.

3
The response demonstrates a general understanding of the age, origin, and process of 
formation of the universe as currently understood by science. The response has an error/
omission.

2
The response demonstrates a limited understanding of the age, origin, and process of 
formation of the universe as currently understood by science. The response has errors/
omissions.

1
The response demonstrates a minimal understanding of the age, origin, and process 
of formation of the universe as currently understood by science. The response has one 
correct piece of information.

0 The response is incorrect or irrelevant to the skill or concept being measured.

Blank No response.
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Sample 4-Point Response with Annotations for Constructed-Response Item 21

Summary Annotation Statement:

Each part of this answer includes a key factor with sufficient detail required to receive full credit. Part A 
refers to the ‘oldest known material,’ which is creditable. Part B states the ‘Earth’s environment was not 
stable enough,’ which is creditable.
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Sample 3-Point Response with Annotations for Constructed-Response Item 21

Summary Annotation Statement:

Part A is fully creditable. Response appropriately uses evidence from the table to support the claim. Part B 
lacks a thorough explanation of why Acasta Gneiss is younger than NW Africa 2364, missing a discussion 
about metamorphosis of rocks.
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Sample 2-Point Response with Annotations for Constructed-Response Item 21

Summary Annotation Statement:

This answer in Part A is insufficient; it displays a creditable discussion, but does not provide examples of the 
evidence required for full credit. Part B is also insufficient. The answer correctly states that the oldest rock 
formed on earth, Acasta Gneiss, is younger than the oldest meteorite, but it does not explain why this is 
significant. 



MEA RELEASED ITEMS – MAY 2017 SCIENCE ASSESSMENT – GRADE 11

8MEA_16-17_Science_G11_Released

Sample 1-Point Response with Annotations for Constructed-Response Item 21

Summary Annotation Statement:

Part A states and applies data from the table, but the explanation of this data is insufficient. Part B is not 
creditable, as the explanation is too vague. 
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Sample 0-Point Response with Annotations for Constructed-Response Item 21

Summary Annotation Statement:

Part A is not creditable; it includes a creditable piece of evidence, but does not provide any explanation. 
Part B is an insufficient response, and therefore is not creditable.
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Constructed-Response Item 22

470043 Common

22. The graphs below display the amount of groundfish and dogfish caught in New England over a 20-year period. (Assume the 
number of fish caught correlates with the population size of the fish species.) The groundfish and dogfish adults prey on each 
other’s young.
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Dogfish

a. Write a conclusion about what the populations of groundfish and dogfish will be in another 20 years if the trends in  
the graphs stay the same. Use evidence from both graphs to support your conclusion.

b. Identify whether these fish populations are in dynamic equilibrium for the period shown in the graphs. Explain the 
reasoning for your answer by relating it to the data in the graphs.
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Scoring Guide for Constructed-Response Item 22

Score Description

4

The student demonstrates a thorough understanding of dynamic equilibrium and 
the ability to apply that understanding to an actual situation. The response makes a 
conclusion about the populations in 20 years and uses evidence from the graphs to 
support the conclusion. The response also indicates this is not a dynamic equilibrium 
and explains why. The response has no errors or omissions.

3
The student demonstrates a general understanding of dynamic equilibrium and the 
ability to apply that understanding to an actual situation. The response has one error/
omission overall.

2
The student demonstrates a limited understanding of dynamic equilibrium and the 
ability to apply that understanding to an actual situation. The response has two errors/
omissions overall.

1
The student demonstrates a minimal understanding of dynamic equilibrium and the 
ability to apply that understanding to an actual situation. The response has one piece of 
correct information.

0 The response is incorrect or irrelevant to the skill or concept being measured.

Blank No response.

Training Notes for Constructed-Response Item 22

Possible responses include but are not limited to:

a. By observing the data from the two graphs, it can be determined that the population of groundfish over the 
next 20 years will continue to decrease and the population of dogfish will continue to increase. The trend 
between the two graphs shows a negative correlation between the groundfish and dogfish OR reference 
data points/trends from both graphs.

Possible responses include but are not limited to:

b. The populations of groundfish and dogfish are not in dynamic equilibrium. As the groundfish population is 
reduced, the dogfish population shows a steady increase. Thus, there is no equilibrium point around which 
each of the populations tend to remain in size OR there is no cyclic pattern shown.
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Sample 4-Point Response with Annotations for Constructed-Response Item 22

Summary Annotation Statement:

This response demonstrates a thorough understanding. All parts are correct, well explained, and 
appropriately supported.
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Sample 3-Point Response with Annotations for Constructed-Response Item 22

Summary Annotation Statement:

This response is generally correct, overall. The answer displays some misunderstanding about dynamic 
equilibrium, as the term is not related to having “an equal population.”
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Summary Annotation Statement:

Part A is the only complete and correct part of this answer. There is no specific data cited in the response, 
but the student does talk about “trends.”

Sample 2-Point Response with Annotations for Constructed-Response Item 22
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Sample 1-Point Response with Annotations for Constructed-Response Item 22

Summary Annotation Statement:

The response for Part A is correct, but offers no support.
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Sample 0-Point Response with Annotations for Constructed-Response Item 22

Summary Annotation Statement:

This answer is too vague, unfocused, and contradictory to receive any credit.


