
MHSA RELEASED ITEMS – MARCH 2013 SCIENCE ASSESSMENT

1MHSA_12-13_Science_G11_Released

MHSA Science – March 2013

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 MHSA Class 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 MHSA measures a content standard of Maine’s 2007 Learning Results.

Science Content Standards Assessed on the MHSA

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
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Constructed-Response Item 21

    98174.008 Common EQ, CMN

21.    Mudfl ats are located in calm coastal waters where large areas of mud are exposed between high and low 
tides. The mudfl at ecosystem supports many organisms, including green algae, crabs, snails, and clams. It is a 
feeding area for many shorebirds. In recent years, some mudfl ats have been dramatically changed by an invasive 
species of marsh grass called spartina. Spartina grows in the mud in large solid clumps and is rapidly changing 
mudfl ats into grassy marshland. 

a.    Explain why changes to a mudfl at ecosystem could affect the organisms living there. Describe an example. 

b.    Explain why some populations are more likely to survive a permanent change to the mudfl ats. Describe an 
example. 

     
       

MHSA Science Released Items – Student Work 
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Training Notes for Constructed-Response Item 21

a. Organisms living in a mudfl at ecosystem have structural and behavioral characteristics that help them 
survive in that ecosystem. When the ecosystem changes, the organisms living there may not have the 
physical or behavioral characteristics that will help them survive in the new ecosystem. Therefore, the 
population may die out. The response needs to discuss survivability (or lack of). The response needs to 
include in discussion at least one organism other than Spartina.

 Response may include, but is not limited to, one of the following examples:

• Clams dig down into mud to avoid predators. When the Spartina is growing in the mud, the clams can’t 
dig down and are exposed to predators.

• When Spartina takes over, green algae will not get enough sunlight to survive.

• Snails eat green algae for food. When there are no green algae, the snails will not have enough food to 
survive.

• Shorebirds that eat snails and clams will move to a different area if the snails and clams are gone from 
the mudfl ats.

• Young fi sh and clams that use the mudfl ats like a nursery will not survive.

Scoring Guide for Constructed-Response Item 21

Score Description

4

The response demonstrates a thorough understanding of how the variation in structure 
and behavior of a population of organisms may infl uence the likelihood that some 
members of the species will survive in a changing environment. The response explains 
why changes to a mudfl at ecosystem will affect the organisms living there and describes 
an example. The response also explains why some populations are more likely to survive a 
permanent change to the mudfl ats and describes an example. The response has no errors 
or omissions.

3
The response demonstrates a general understanding of how the variation in structure and 
behavior of a population of organisms may infl uence the likelihood that some members of 
the species survive in a changing environment. The response has one error or omission.

2
The response demonstrates a partial understanding of how the variation in structure and 
behavior of a population of organisms may infl uence the likelihood that some members of 
the species will survive in a changing environment. The response has errors or omissions.

1

The response demonstrates a minimal understanding of how the variation in structure and 
behavior of a population of organisms may infl uence the likelihood that some members of 
the species will survive in a changing environment. The response is minimal or has one 
correct piece of information.

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

Blank No response.
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b. The response needs to discuss behavior and/or genetic adaptation. The response may include, but is not 
limited to, one of the following reasons/examples:

Reason Example

Populations that are genetically diverse have a better 
likelihood of surviving changes in their ecosystem because 
some individuals in the population may have behaviors 
or structures that give them an advantage in the new 
ecosystem. They pass on those characteristics to offspring 
that will more likely survive.

Quickly multiplying bacteria 
with an adaptation to living 
with Spartina

Populations that reproduce often or quickly, with many 
offspring have a better likelihood of surviving changes in 
their ecosystem because the offspring may genetically adapt.

Quickly multiplying bacteria 
with an adaptation to living 
with Spartina

Populations that are not overly specialized, (i.e., have 
numerous food sources) because individuals have other 
options for food/shelter even though the environment 
changed, and populations that have the ability to change 
behavior in order to survive have a better likelihood of 
surviving changes in their ecosystem.

If the mudfl ats cause 
the snails to die off, the 
shorebirds would still be 
able to feed on the crabs 
and the clams.

Populations with the ability to move to an ecosystem that is 
more suitable have a better likelihood of surviving changes in 
their ecosystem.

Shorebirds can fl y away to 
a mudfl at that has not been 
invaded by Spartina.

Populations that are not affected by the change in the 
ecosystem have a better likelihood of surviving changes in 
their ecosystem.

Some types of insects 
may not be affected by the 
Spartina because there 
are still enough wet areas 
for them to survive, though 
maybe not as well.

Populations that thrive due to changes in the ecosystem 
have a better likelihood of surviving changes in their 
ecosystem.

A grassier marshland may 
provide some types of 
rodents with better shelter.

Notes:
• Naming an organism in the example without a description receives no credit.

• Categories of organisms are acceptable for the example (i.e., shore birds).

Part (a) and (b) are worth 2 points each.
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Sample 4-Point Response with Annotations for Constructed-Response Item 21

Summary annotation statement:

This response includes a detailed part (a) with a good discussion of survivability of the food chain in the 
presence of Spartina. In part (b), discussion of adaptation is complete and includes a specifi c example 
(bacteria). This response is thorough and receives a score of 4.
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Sample 3-Point Response with Annotations for Constructed-Response Item 21

Summary annotation statement:

Part (a) of this response contains a good explanation of what would occur, but the example given, “a lot of 
organisms could die,” is too general for full credit. In part (b), the explanation of adaptation is also general 
but does contain a specifi c example of what would happen as a result of the change to the mudfl ats by 
stating, “the birds…could easily fl y away.” This response is general overall and receives a score of 3.
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Sample 2-Point Response with Annotations for Constructed-Response Item 21

Summary annotation statement:

This response gives a good example in part (a) of how clams would be affected but never explicitly states 
how this change would affect the organisms’ survivability within the mudfl ats. Part (b) refers to adaptation in 
a limited way by stating, “stronger through evolution” but gives no specifi c example. Overall this is a limited 
response and receives a score of 2. 
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Sample 1-Point Response with Annotations for Constructed-Response Item 21

Summary annotation statement:

This response receives no credit in part (a). The reasoning does not follow a logical path: “if the mudfl ats 
dryed [dried] up…organisms probably wouldn’t die.” The second sentence in the response does convey 
weak understanding of survival due to adaptation. As a result this response is considered minimal and 
receives a score of 1.
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Sample 0-Point Response with Annotations for Constructed-Response Item 21

Summary annotation statement:

This response contains no information that correctly responds to the question. No credit is earned.
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Constructed-Response Item 22

          98019.005 Common EQ, CMN

  22.    A student has a sealed container of helium gas. The student gently heats the container. 

a.    Describe the difference between heat and temperature at the atomic level. 

b.    Explain how  and  why the helium gas pressure is affected when the container of helium gas is heated. 
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Training Notes for Constructed-Response Item 22

a. Sample response for 2 points:

• Heat is the total amount of kinetic energy of all the atoms in the container. The response must include 
reference to the container or the system for an overall score of 4. (Heat can be transferred by radiation, 
conduction, or convection. Heat can be transferred without increasing the temperature of the container. 
Heat is directly related to the kind of substance, its mass, and the change in (temperature.)

• Temperature is a measure of the average kinetic energy (atomic motion) of atoms in the container. Using 
only the phrase “average KE” implies measurement. 

 Sample response for 1 point:

•  Heat is energy. Temperature is a measurement of heat energy.

b. Sample response for 2 points:

• The pressure in the container increases. Pressure increases because the atoms have more energy 
(increased atomic motion), so the atoms of gas hit the sides of the container with a greater force or 
frequency. The response must include discussion of atoms hitting (colliding with) sides of the container. 

 Sample response for 1 point:

• The pressure increases because the energy of the atoms increases and the atoms move faster and 
spread out.

Scoring Guide for Constructed-Response Item 22

Score Description

4

The response demonstrates a thorough understanding of the relationship among heat, 
temperature, and pressure in terms of the actions of molecules. The response describes 
the difference between heat and temperature at the molecular level and explains how 
and why the helium gas pressure is affected when the container of helium gas is heated. 
The response has no errors or omissions.

3
The response demonstrates a general understanding of the relationship among heat, 
temperature, and pressure in terms of the actions of molecules. The response has an 
error or omission.

2
The response demonstrates a partial understanding of the relationship among heat, 
temperature, and pressure in terms of the actions of molecules. The response has errors 
or omissions.

1
The response demonstrates a minimal understanding of the relationship among heat, 
temperature, and pressure in terms of the actions of molecules. The response is minimal 
or has one piece of correct information.

0
The response is incorrect or contains some correct information that is 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 22

Summary annotation statement:

The explanations of both heat and temperature are correct in this response. Part (b) gives valid reasoning for 
the increased pressure on the walls of the container using the correct equation. This response is thorough 
and earns a score of 4.
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Sample 3-Point Response with Annotations for Constructed-Response Item 22

Summary annotation statement:

Part (a) has general defi nitions of both heat and temperature. Part (b) includes a correct explanation 
referring to the increased impact of the atoms on the container’s walls. Overall this is a general response 
and earns a score of 3.
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Summary annotation statement:

This response discusses the correct defi nition of heat but is explained in a limited fashion. The description 
of temperature in part (a) is incorrect. Part (b) has a reference to the increase of energy within this system 
but does not discuss collision of particles or why the pressure within the container increases. This is a 
limited response and receives a score of 2.

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:

Part (a) was not attempted in this response. Part (b) has a correct identifi cation of the increased pressure 
but does not discuss how increased atomic impacts within the container leads to the increase in pressure. 
This response is minimal and receives a score of 1.
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Sample 0-Point Response with Annotations for Constructed-Response Item 22

Summary annotation statement:

Neither part of this response earns credit. There is no discussion of energy and its effects at the atomic 
level.


